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Th is world demands the qualities of youth; 

not a time of life but a state of mind, a 

temper of the will, a quality of the imagi-

nation, a predominance of courage over 

timidity, of the appetite for adventure over 

the life of ease.

Robert F Kennedy, NUSAS annual 

Day of Affi  rmation speech, 

6 June 1966, University of Cape Town

I recently attended CESA’s elegant awards 

event, which attracted the best projects 

in the country, showcasing excellence in 

engineering. Despite the perennial chal-

lenges that engineers face, we still manage 

to meet service delivery challenges and 

put forward international quality. I take 

pride in our engineering.

Naturally South African needs and 

demands are unique, but more than 

this, we are an unconventional people, 

insisting on doing things our own way. I 

take pride in our originality. 

We celebrated Nelson Mandela Sports 

and Culture Day – more than 50 000 

people gathered at the FNB Stadium 

dressed in South African rugby and soccer 

colours, showing South Africans in union. 

Th e stadium was a nostalgic scene of 

rainbow diversity, and the people were 

euphoric over unity and solidarity. We 

need more events like this, and this sense 

needs to be manifested at a deeper level in 

the market place. I take pride in our demo-

cratic diversity. 

But, who is going to carry this pride 

and heritage forward into the Promised 

New South Africa? My good friend, 

Professor Zoran Cukic, philosophises that 

our main purpose is to pass the baton on 

to our children. His sentiment is echoed 

in the value system of senior civil engi-

neering practitioners who say, “In the time 

I have here (in this job), I want to be able 

to leave a legacy in my work and develop 

the young people.”

One of my most enjoyable tasks as 

CEO is to engage with more than 3 500 

civil engineering students annually. In the 

last three years we have increased from 

three student chapters to thirteen. We 

need to establish four more to have re-

presentation at all major civil engineering 

universities in the country. 

I recently addressed UCT students 

at their Career Fair Day, an annual event 

organised by the local SAICE Student 

Chapter for students to meet potential 

employers. I was impressed by the com-

mittee’s servant leadership – organising 

the event, and staying on after the event 

with brooms in hand to clean up. Th is is 

the stuff  of leadership. You are the pride 

of SAICE. 

Our nationwide Bridge Building and 

Water Competitions are leading learner-

orientated events. Having travelled to 

other engineering institutions around 

the world, SAICE is unique in hosting 

these competitions with a view to at-

tract learners into engineering careers. 

In the most recent Water Competition, 

Eqinisweni Secondary School from Ivory 

Park in Midrand won after participating 

for the fi rst time in 2003. Th eirs is a story 

of perseverance and commitment. 

I am inspired and motivated by the 

calibre of our young people – their ability 

to imagine and be adventurous. I covet 

their state of mind. Trevor Manuel got 

tongues wagging when he said that the 

ANC should stop using apartheid as a 

crutch for poor service delivery. From one 

angle I suspect he was referring to baggage 

– the young people are going to carry us 

across the Jordan because they simply don’t 

have the baggage of our divisive history. 

And those of us looking for inspiration for 

the new era, if we wish to cross over with 

them, we need a genuine dose of youthful 

adventure and dreaming. 

Th e young people of SAICE have given 

me insight into the future of South Africa. 

At ground level, it is in good hands.  

18 till I die
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Herbert Hoover, the 31st president of 

the United States (1929-1933), described 

engineering in his memoirs as “… a great 

profession. Th ere is the fascination of 

watching a fi gment of the imagination 

emerge through the aid of science to a 

plan on paper. Th en it moves to realiza-

tion in stone or metal or energy. Th en it 

brings jobs and homes to men. Th en it 

elevates the standards of living and adds 

to the comforts of life. Th at is the engi-

neer's high privilege.”

Civilution is not a word that you will 

fi nd in any dictionary. Th e solutions to 

the challenges currently facing society are  

also not found in text books. Now is the 

time to pause and rethink our approach to 

civil engineering practice. 

Economic and technical progress, 

which has dominated the past two or 

three centuries, did not anticipate the 

wider physical and non-physical conse-

quences at a systems level. It was never 

anticipated that human activities would 

lead to impacts on a global scale that 

could threaten the environment and 

humanity’s place in it. It is now becoming 

clear that the earth is no longer able to 

withstand and rebound from human ac-

tivity. It has limits. A systems view of the 

world is needed and solutions at a systems 

level need to be developed to address 

the following two issues of truly global 

proportions, which Paul Jowitt identifi ed 

in his ICE (Institution of Civil Engineers, 

UK) presidential address during 2009: 

 ■ Engineering the world away from an 

environmental crisis caused in part 

by previous generations in terms of 

greenhouse gas emissions and profl igate 

resource use.

 ■ Providing the infrastructure platform 

for an increasingly urbanised world and 

lifting a large proportion of the world’s 

growing population out of poverty.

Sustainability is about maintaining a 

dynamic balance between the demands 

of people and what is ecologically pos-

sible. Sustainable development has two 

key concepts – the need for sustainable 

habitats in which present and future 

generations can live healthy lives, and 

the idea that the state of technology and 

social organisation (both now and in 

the future) imposes limits on the envi-

ronment’s ability to meet present and 

future needs. Sustainable development 

can also help to eradicate poverty as it 

is rooted in the simple concept of pro-

viding a better quality of life. It is a way 

of looking at all resources that will lead 

to a higher quality of life for the current 

generation, without compromising that 

of future generations. 

Sustainable development is driven 

from two distinctly different starting 

points. Affluence and over-consump-

tion give rise to the so called “green” 

agenda (earth agenda), which focuses 

on the reduction of the environmental 

impact of urban-based production, 

consumption and water-generation on 

natural resources and ecosystems, and 

ultimately on the world’s life support 

system. Poverty and underdevelopment 

give rise to so called “brown” agenda 

(people agenda) which focuses on the 

need to reduce the environmental 

threats to health that arise from the 

poor sanitary conditions, crowding, in-

adequate water provision, hazardous air 

and water pollution, and accumulations 

of solid waste. 

South Africa faces both “green” and 

“brown” issues, and has many examples of 

extremes in both affl  uence and over-con-

sumption, and poverty and underdevelop-

ment. Civil engineers can contribute to both 

the “green” and “brown” agenda throughout 

the life cycle of a project – planning, design, 

procurement, construction, maintenance 

and deconstruction. Th ese processes 

must not only be responsive to sustainable 

development imperatives, but must also 

be capable of delivering and maintaining 

infrastructure more effi  ciently.

Civil engineers have an advocacy role 

to play in informing the public of the un-

intended consequences of unsustainable 

development in all its forms, infl uencing 

government to do the right things and in 

advancing the political will for change. 

Th ey also have a responsibility to plan and 

deliver infrastructure which leads to a 

higher quality of life for all.

Civilution is a wake-up call to the civil 

engineering profession to think through 

the issues of the day and to play their 

rightful part in engineering the world away 

from an environmental crisis, whilst lifting 

a large proportion of the world’s growing 

population out of poverty.  

C I V I L U T I O N

Dr Ron Watermeyer

SAICE President 2004
watermeyer@ioptions.co.za
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O N  T H E  C O V E R

TRANSNET CAPITAL PROJECTS’ 

container terminal upgrade at City Deep 

in Johannesburg, the largest dry port in 

the world, is on schedule for completion 

in May 2014. Th is container terminal is 

the biggest of its kind in South Africa and 

the upgrade, part of Transnet’s rolling 

capital investment programme, was initi-

ated to sustain current throughput within 

the terminal by ensuring enhanced reli-

ability, and to reduce operating costs. Th e 

improvements will also boost the future 

operational capacity of the facility.

Th e containerised freight market in 

South Africa comprises import, export 

and domestic traffi  c, and Transnet oper-

ates six major inland terminals and nine-

teen satellite depots. Each terminal, with 

its satellite depots, handles containers, 

cars and bulk traffi  c. Th ese services in-

clude physical and administrative checks, 

acceptance or delivery of the container in 

the interchange zone at the terminal, and 

loading and unloading of the container 

at the terminal interchange zone to and 

from a hauler, or when lifted from or 

placed on a rail wagon at the railhead. 

Th e terminals also handle conveyance 

between the interchange zone or railhead 

and the stack, stacking and de-stacking, 

cranage and transhipment of containers 

to and from foreign countries and con-

tainer storage.

During the upgrade project approxi-

mately 144 000 m2 of concrete paving 

will be placed. Main contractor Concor 

Civils, a company of Murray & Roberts 

Construction, has completed just over 

40% of a multi-million rand contract for 

the construction of new concrete paving, 

civil services and electrical lighting. 

Th e scope of work includes the re-

moval of 36 500 m3 of existing concrete 

paving, 110 000 m3 of earthworks, the 

installation of a completely new drainage 

system and ducting for electrical and 

communication cables, complete with 

draw boxes and manholes, fi re-ring mains 

and hydrants, CCTV equipment and 

360 tonnes of mesh reinforcing. Concor 

Civils will also remove the existing 

lighting system and install a new system 

of high-mast overhead lights, and apply 

the paint demarcations of container stack 

layouts, together with all internal road 

markings and signage.

Th e upgrade is being managed as a 

fast-track project in three phases – 1A, 1B 

and 2 – driven by a high rate of produc-

tion that is seeing an average of 380 m3 

of concrete poured daily to meet the pro-

gramme’s deadlines. Transnet originally 

made provision for a 27-month project 

duration, but Concor Civils is on track to 

complete it within 21 months. 

Concor Civils projects manager, Pierre 

van Vuuren, says the project was broken 

down into the afore-mentioned three 

phases to allow the facility to remain op-

erational at full capacity throughout the 

construction period.

“Th e City Deep container terminal 

upgrade programme is based on the 

outputs we achieved while working on a 

contract at the deep-water Port of Ngqura 

in 2010 which called for the construc-

tion of a 560 m long quay wall and about 

230 000 m2 of paving. Our tender submis-

sion for the City Deep container terminal 

project was therefore in line with the 

specifi c technical requirements necessary 

to do high-production concrete work.”

Demolition work at the container ter-

minal involved removing an existing layer 

of 200 mm thick concrete, excavating and 

removing a further 450 mm beneath that 

and then placing backfi ll in one G5 layer 

and one G3 layer. Both layers are com-

pacted to 95% modifi ed AASHTO max-

imum dry density. Concor Civils sourced 

City Deep container
terminal upgrade
on track for May 2014 completion
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materials for the Phase 1A layer works 

from an external supplier, but is crushing 

and re-using the old concrete pavement 

for the G3 and G5 layers for Phases 1B 

and 2. A new 450 mm concrete slab is 

then poured on top, with a compressive 

strength of 40 MPa, with a 2 m section of 

perimeter strip thickened to 525 mm.  

Although the pavement design speci-

fi ed 40 MPa compressive strength at 28 

days, actual strengths are about 45 MPa 

at seven days and 55 MPa at 28 days.

Slump test values vary between 140 mm 

and 150 mm.

AfriSam is supplying the ready-mix 

concrete and has dedicated its entire 

high-capacity Prolecon production plant 

to the project, delivering concrete to the 

City Deep site in a fl eet of 12 to 14 ready-

mix trucks on a back-to-back schedule to 

ensure uninterrupted supply. Being ISO 

9001 certifi ed and having two additional 

plants available as backup, if required, al-

lows AfriSam to confi dently deal with the 

high volume and technical complexities of 

this project. 

Th e concrete mix design comprises a 

40/60 cement/fl y ash mixture and 38 mm 

aggregate to provide better workability and 

aff ord the construction team more time to 

cut joints, as it has a slower strength gain. 

By the end of May 2013 a total of 

19 500 m3 of concrete had been poured to 

cover an area of 40 500 m2. Phase 1A, com-

prising an area of 36 000 m2, was handed 

over to the customer on 14 June 2013, and 

this section is already fully reintegrated 

into the terminal’s operations. Phase 1B, 

a 62 000 m2 area, is already 25% complete 

and will be fi nished by September this 

year. Phase 2 (48 000 m2) will be completed 

by May 2014.

Concor Civils’ on-site workforce 

comprises 120 personnel, of which 40% 

are core company employees and the 

balance recruited labour from the local 

community. Th ese temporary workers 

are given on-the-job training in basic 

technical skills, as well as in life skills. 

Emerging contractors are also being used 

to supply services such as pipe laying, 

ducting and manholes.

“To date, the project has recorded a 

lost time injury rate of zero,” comments 

van Vuuren. “Safety is not negotiable. 

Th e normal health and safety standards 

applicable to all Murray & Roberts 

Construction Group projects are being 

applied on this project, with sub-con-

tractors being inducted into Murray & 

Roberts Construction safety standards. 

We’ve stepped up our health and safety 

culture to a Stop.Th ink.Act.24/7 approach 

that is embedding a culture which eff ec-

tively encourages the individual to behave 

safely on the job and at home.”

For this project Concor Civils has as-

signed one person to take responsibility 

for the functions of the site health and 

safety offi  cer and environmental offi  cer. 

Transnet has appointed its own personnel 

to carry out these functions for the dura-

tion of the project.

“Sustainability is also a primary focus 

at Concor Civils and ensures that, beyond 

executing superior structures, we also 

leave each project knowing our teams 

have trained and skilled other people,” 

van Vuuren concludes.

 INFO

Maxine Nel

AfriSam

+27 011 670 5893

maxine.nel@za.afrisam.com

www.afrisam.com

Transnet Capital Projects’ container terminal upgrade at City Deep in Johannesburg, 
the largest dry port in the world, is on schedule for completion in May 2014

AfriSam is delivering ready-mix concrete to the City Deep site in a fl eet of 12 to 14 
ready-mix trucks on a back-to-back schedule to ensure uninterrupted supply
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INTRODUCTION
Th e purpose of this article is to make 

readers aware of the existence and loca-

tion of mountain-climbing dunes, and to 

explain the general mechanics of wind-

blown sand-dune formation and move-

ment. Sand-dunes are often regarded as a 

nuisance, as problems have been experi-

enced when dunes have transgressed road 

and railway reserves and residential land. 

However, this is only because our fore-

fathers neither understood sand-dunes’ 

role in eco-systems and the mechanics 

of sand movement, nor appreciated their 

environmental beauty. Th e result has been 

the creation of now irreversible environ-

mental disasters such as the railway line 

from Muizenberg to Simon’s Town and 

Baden Powell Drive from Muizenberg to 

Strandfontein in Cape Town.

Tinley (1985) lists seven examples 

of mountain-climbing dunes that exist 

around the coast of South Africa. Th ese 

are located on the Robberg peninsula at 

Plettenberg Bay, near the Spoeg River at 

a site between Lambert’s Bay and Port 

Nolloth on the west coast (which we have 

not visited), and in a cluster around the 

Cape Peninsula. Th e examples we have 

examined in detail are the Blesberg dunes 

near Betty’s Bay, the dunes crossing the 

Karbonkelberg neck between Hout Bay 

and Sandy Bay, and the Robberg dune. Two 

dunes inland of Fish Hoek and Clovelly 

(Cape Town) have been destroyed, one by 

a housing estate, the other by building a 

golf course over it. Only a remnant of sand 

on the slopes of the Dassenberg marks the 

course of this last dune.

Prof Geoffrey Blight Pr Eng

School of Civil and Environmental Engineering
 University of the Witwatersrand
 Geoffrey.Blight@wits.ac.za

SAICE Environmental

Engineering Division

E N V I R O N M E N T A L  E N G I N E E R I N G

South Africa’s  mountain-climbing sand dunes
mechanism of formation and present status

Mountain-climbing sand dunes (also known as climbing-falling 

dunes and headland-by-pass dunes) are rare and interesting 
natural phenomena that only occur when a particular combination 
of circumstances exists. These circumstances are: a supply of 
sand that is continually renewed and blown by strong prevailing 
winds, and a hillside, cliff or mountainside that is downwind of and 
intercepts and traps the wind-blown sand forcing it to climb the hill 
or mountain slope, thus forming the climbing dune.
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It must be emphasised that a dune 

acts as a conveyor of sand. Sand must be 

supplied at the windward toe of the dune, 

travel over the windward surface and 

be deposited in its lee. If this continual 

process is interrupted by cutting off  the 

sand supply or preventing the movement 

of sand by stabilising its surface, the dune 

will become inactive.

THE ROBBERG, HOUT BAY/SANDY BAY
AND BLESBERG DUNES
Th e highest of the three mountain-

climbing dunes is the Robberg dune 

near Plettenberg Bay. Th e dune climbs 

across the Robberg peninsula from south-

west to north-east, reaching a height of 

117 m above sea level and has a length of 

750 m. Fed by sand from a sandspit at its 

mouth to the south-west, it terminates 

by plunging over a 100 m high cliff  into 

Plettenberg Bay. Th e lower diagram in 

Figure 1 shows the elevational profi le, 

measured by a tape and inclinometer 

survey to an estimated accuracy of 

±0.1 m. Photo 1 is a view up the windward 

slope of the dune taken from distance 

h = 200 m in Figure 1. Photo 1 shows the 

extent to which the dune has been en-

croached on by vegetation.

Th e lower diagram in Figure 2 shows 

the surveyed elevational profi le of the 

Hout Bay/Sandy Bay dune which is also 

illustrated by Photo 2. Th e dune is more 

than twice as long as the Robberg dune 

(1 700 m) but reaches a lesser height of 

about 50 m above sea level. Originally 

fed by sand from a beach at Hout Bay, it 

traverses the neck of the Karbonkelberg 

peninsula and terminates at Sandy Bay. 

Photo 2 is a view looking back at Hout Bay 

from h = 550 m in Figure 2.

Th e shortest, but steepest of the 

dunes are those at Blesberg. Th e lower 

diagram in Figure 3 shows the eleva-

tional profi le of the main dune while 

the upper diagram shows that of a very 

steep side dune. Th e main dune has a 

length of 260 m, an average slope angle 

of 23° and rises about 100 m above sea 

level. At the crest of the dune, the sand 

fi nds its way between the sub-peaks of 

the Blesberg ridge and spills into the 

next valley. Th e extremely steep (32°) 

side dune terminates against a vertical to 

overhanging cliff . Photo 3 is a view of the 

main Blesberg dune with the step in the 

slope at h = 175 m running diagonally 

from top left to lower right. Th e invasive 

vegetation between the mouth of the 
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dune and the beach is visible, with the 

urban development of Betty’s Bay in the 

left distance.

THE GEOTECHNICAL PROPERTIES OF 
DUNE SANDS
Figure 4 compares the particle size 

analysis curves for sand from the 

three mountain dunes (Blesberg, 

Hout Bay, Sandy Bay and Robberg) 

with a dune sand from the Cape Flats 

(Strandfontein) and a beach sand from 

near Muizenberg (Coastal Park). All of 

the dune sands are very similar and al-

most single-sized. The beach sand, de-

posited by wave action, is considerably 

coarser and has a wider range of particle 

sizes. The curves shown for Robberg 

and Blesberg represent identical results 

from two analyses for each dune, one 

for sand from the mouth of the dune, 

the other for sand from the crest. There 

is a slight difference in fineness between 

sands from the Hout Bay and Sandy Bay 

ends of the Hout Bay/Sandy Bay dune.

Figure 5 shows the results from a wind-

tunnel test to measure the susceptibility 

of Blesberg sand (the coarsest of the dune 

sands in Figure 4) to be eroded by wind. 

Th e second curve in Figure 5 represents 

results published by Bagnold (1941) for 

a Saharan dune sand. Bagnold describes 

his sand as “uniform sand of particle size 

0.3 mm” – in other words, very similar 

to the Robberg and Blesberg sands. Th e 

Photo 2: View looking back from h = 550 m in Figure 2, with slip face at h = 330 m visible in centre of view
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wind velocity versus rate of sand transport 

test for Blesberg sand was performed in a 

similar manner to Bagnold’s tests. Bagnold 

described the relationship between wind 

velocity v and the quantity q of sand trans-

ported, by the equation:

q = B(v – vt)3 (1)

in which vt is the threshold velocity at 

which the sand grains are fi rst picked up 

and transported by the wind. B is derived 

from Figure 5 and has the units [T/m2h]/

[m/s]3; [m/s] must not be converted to 

[m/h] to use Equation (1).

Bagnold also observed that because 

sand moves by saltation, i.e. by individual 

grains being picked up and then skipping 

and bouncing along in the direction of the 

wind, the slope of a sand surface has little 

eff ect on the quantity of sand transported 

at a particular eff ective wind transport 

velocity (v – vt). Suppose that the wind 

blows across a sand surface at constant 

velocity v, and that the threshold velocity 

for sand transport is vt, the quantity of 

sand that can either be eroded from each 

m2 of surface, or that the wind can trans-

port across that surface, will be given by 

Equation (1). If, for example, v = 2vt, the 

quantity of sand that the wind is capable 

of removing from or transporting over 

any m2 of sand surface in unit time will be 
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q = Bvt
3. However, if v remains constant 

at 2vt as the wind passes over the next m2 

downwind, it will be carrying its full pos-

sible load and therefore it will be unable 

to cause any net erosion from the sur-

face downwind. If, however, v increases 

slightly but continuously with distance 

downwind, the surface downwind will 

also be eroded and progressively more 

sand will be entrained. For example, if v 

increases by 50% to 3vt, q will increase 

to 8Bvt
3 and an additional 7Bvt

3 can be 

eroded or carried by the wind. Th e mo-

ment the wind drops back to 2vt, however, 

the excess sand will fall out and deposit 

on the surface. Th is conclusion is sup-

ported by measurements (Blight 1989) 

that show that little or no wind erosion 

occurs from the near-horizontal surfaces 

of large mine waste tailings dams where 

the wind speed is almost constant with 

distance, even though clouds of dust can 

be seen blowing over the surface of the 

tailings dam.

As wind approaches a slope, such as 

the windward surface of a dune (e.g. the 

Robberg dune), the air is forced to rise and 

the wind velocity close to the sand surface 

increases. As the air stream approaches 

the crest of the dune, it separates from the 

surface and overshoots, with the result 

that the near-surface wind velocity falls 

sharply. Th e upper, wind amplifi cation, 

curve in Figure 1 represents measurements 

of the wind velocity made by means of a 

hand-held anemometer at 50 mm above 

the dune surface, expressed as a ratio of 

the wind approach velocity at the start of 

the dune, i.e. at h = 0. Th is curve of “wind 

amplifi cation factor” or the “wind profi le” 

is approximately constant for a wide range 

of actual approach wind velocities.

Th e profi le of wind amplifi cation 

factor also helps to explain how a dune 

moves downwind. Th e sand carried past 

the point of maximum amplifi cation 

factor (e.g. at h = 190 m in Figure 1) falls 

out and deposits on the leeward slope as 

the near-surface wind velocity reduces. 

Th us sand, carried at an increasing rate 

up the windward slope extends the 

leeward slip face downwind. If the fresh 

sand supply arriving at h = 0 to feed the 

sand transportation process is cut off , 

the windward toe of the dune (at h = 0) 

will move downwind and the entire dune 

will migrate. Th us an isolated dune on an 

erosion-resistant beach or desert pave-

ment will migrate, but maintain its main 

dimensions. In light intermittent winds, 
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when v is only slightly above vt, the height 

of the dune will slowly grow as sand is 

deposited at the crest. In strong winds the 

dune will tend to be fl attened if the wind 

velocity over the crest exceeds vt. Because 

every m3 of sand eroded from the wind-

ward face is deposited on the leeward face, 

the basal length of the fl attening dune will 

also increase.

THE PRESENT CONDITION OF THE 
ROBBERG DUNE
Figure 1 (central diagram) shows the 

measured wind amplifi cation profi le of 

the Robberg dune. It also gives a thumb-

nail plan of the dune (top left) and a wind 

rose for Plettenberg Bay for January, 

which is the month during which the 

west and west-south-west winds are most 

favourable for transporting sand up the 

dune. As the plan indicates, the width of 

the active dune is very narrow (10 to 50 m) 

in comparison with its length (about 

750 m), and the path of the dune has been 

eroded to well below the ground surface 

on either side of it. Sand transport is only 

occurring actively from the beach at h = 0 

to h = 190 m, and from h = 550 m to the 

slip face at h = 750 m. Th e remainder of 

the sand surface of the dune has been 

eroded down to a calcifi ed sand that is 

relatively erosion-resistant and stable. 

Th e remaining surface has been invaded 

and covered by a growth of low bushes. 

Th e initial 16° slope consists of a tongue 

of sand that has a slip face at h = 190 m. 

Although limited sand transport is still 

occurring over the crest at h = 680 m, 

the crest has been colonised by a coarse 

creeping grass that impedes the fl ow of 

sand. In fact, the Robberg dune appears to 

be in an advanced stage of senescence.

Th e bush-covered terrain on either 

side of the path of the dune has a sand 

surface. Th is establishes that the present 

active dune path crosses what appears to 

be an ancient mega-dune that lateral ex-

ploration shows could once have been as 

much as 1 000 m wide. Th is was probably 

active at a time when the local climate 

was considerably drier than at present 

(possibly at the time of the altithermal 

that occurred 6 000 to 7 000 years B.P. 

(Partridge 1997; Tyson & Preston-Whyte 

2000). Th e surface contours on the 

thumbnail plan show that the present ac-

tive dune has been deeply incised into the 

former mega-dune. Photo 1 emphasises 

the narrowness of the present active dune 

path and shows the extent to which this 

path has been eroded into the mega-dune 

on either side.

THE HOUT BAY/SANDY BAY DUNE
A surveyed section of the central 700 m 

section of the dune is shown in Figure 2, 

together with a profi le of the wind am-

plifi cation factor, a thumbnail plan and a 

year average wind rosette for the nearest 

weather station, Slangkop.

Th e dune was formerly fed with sand 

blown by south-east winds from the 

beach on the north-west side of Hout Bay. 

Unfortunately, residential development 

along this beach and over the adjacent 

dune path has permanently cut off  the 

supply of sand. Th e section of the dune 

profi le shown in Figure 2 starts at an 

arbitrary point north of the built-up 

area and extends over the neck of the 

Karbonkelberg peninsula to where the 

dune now ends, some 200 m short of 

Sandy Bay. Residential development has 

also taken place along much of the eastern 

limit of the dune.

A small amount of sand transport is 

still occurring internally along the path of 

the dune, forming two internal dunes, one 

terminating in a slip face at h = 340 m, the 

other in a terminal slip face at h = 680 m 

(see Figure 2). Unfortunately, the sand to 

feed these active sections can only come 

from erosion undermining the side mar-

gins of the original dune which are now 

heavily vegetated by alien species. Th e 

terminal slip face at h = 680 m is fed by 

sand blown across the neck of the penin-

sula. Th e neck itself has been denuded of 

sand and its surface now consists of a rock 

pavement, the surface of the underlying 

quartzite and sandstone bedrock.

Photo 2 shows the residential develop-

ment along the beach, that now blocks the 

sand supply to the dune. Th e wind-incised 

slopes to the right and left in the middle 

distance have been invaded by vegetation, 

and are no longer active parts of the dune.

Photo 2 also shows the stony pavement 

between h = 490 m and 580 m in the fore-

ground with the slip face at h = 340 m in 

the centre of the view.

THE BLESBERG DUNES
Th e Blesberg dunes are immediately 

inland and west of a wide sandy beach 

which is the source and supply of the sand. 

Th e lower diagram in Figure 3 shows a 

surveyed profi le of the main northern 

dune together with the wind amplifi cation 

profi le and the wind rose for the nearest 

observation point, Hermanus. Th e source 

of sand has been cut off  by a road that 

runs between the beach and the toe of 

the dune and this has allowed vegetation 

(mostly alien species) to colonise the toe of 

the dune, further limiting replenishment 

of the dune by fresh sand. Th e prevailing 

easterly and east-south-easterly winds are 

still able to transport sand internally on the 

dune. Th is has resulted in the formation 

of the near-horizontal step in the dune at 

h = 175 m and has exposed an erosion-

resistant calcifi ed sand at the surface over 

large areas of the slope.

Th e upper part of Figure 3 shows the 

elevational profi le and wind amplifi cation 

profi le of an unusually steep section of the 

dune on the extreme eastern edge of the 

main dune. Here the wind blows the sand 

up against a cliff  face where, as the wind 

profi le shows, the wind velocity is baffl  ed 

by the cliff  and the sand is deposited. 

Because the slope angle now temporarily 

exceeds the angle of repose of the sand 

(32°), freshly deposited sand slides back 

down the slope as soon as the wind mod-

erates, fl attening the slope angle to 32° 

again. Photo 3 shows the main dune with 

distant view of sand-boarding activities 

on its face, and shows how closely housing 

development has approached the dune.

THE CURRENT STATE OF THE THREE 
MOUNTAIN-CLIMBING DUNES

Robberg

Th e earliest aerial photo dates from 1938 

and the most recent dates from 2001, a pe-

riod of 60 years. A 2010 tape and compass 

survey, confi rmed that little had changed 

from 2001. Th e areas of exposed sand that 

represent the active dune were measured 

from the photos and superimposed to 

assess the changes of the active areas of 

the dune with time. Th e area of sand has 

considerably decreased over the past 60 

years, from 6.1 ha to 2.3 ha, a decrease of 

62%. Considering that the Robberg dune 

is in a nature reserve and unaff ected by 

development activities, its senescence may 

be part of a natural process, representing 

a late stage in the conversion of the active 

mega-dune of 6 000 or 7 000 years ago to 

a stable-surfaced, bush-covered peninsula.

Hout Bay/Sandy Bay

A comparison of the areas covered by 

sand in 1961 and 2001 for this dune 

was also derived from aerial photos and 

confi rmed by tape and compass in 2010. 
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Housing development has cut off  the sand 

source and isolated the sand now con-

tained in the original bed of the dune. Th e 

sand no longer reaches Sandy Bay, and the 

area of the dune, excluding the beach that 

forms its mouth and the beach at Sandy 

Bay, has been reduced from 51 ha in 1961 

to only 8 ha in 2010, a reduction of 84% of 

the 1961 area.

Blesberg

Th e earliest available air photo dates from 

1961 and the most recent from 2000. A 

2010 tape and compass survey confi rmed 

that the 2000 boundary had not changed 

signifi cantly in the previous 10 years. 

In 1961 the sand inland from the road 

formed a single dune-fi eld 105 ha in area. 

By 2010 the dune-fi eld had been divided 

into two and the area of sand was 36 ha, a 

reduction of 66% of the 1961 area.

CONCLUDING DISCUSSION
Th e only possibility of restoring the 

activity of the dunes is by restoring their 

sand supply. In the case of Robberg, the 

sand supply has not been cut off , but the 

invasion of the dune path by vegetation 

prevents the free movement of sand. As 

this appears to be part of a long-term 

natural process of climate change, we 

believe that the sand area at Robberg is 

destined to disappear within the next 

decade or two, leaving a completely 

bush-covered peninsula. If the climate 

subsequently becomes drier, the dune 

may recover naturally.

What remains of the Hout Bay/Sandy 

Bay dune has been incorporated into the 

new Peninsula National Park, and the 

remaining sand covered areas could be 

preserved (albeit in an inactive state) by 

preventing any further invasion either 

by volunteer vegetation or by planting to 

“stabilise” the sand. It would be possible, 

but extremely costly, to provide a bypass 

for sand to once more move from Houtbay 

to Sandy Bay.

Th e Blesberg dune could be preserved 

and even re-activated by closing the road 

between the beach and the toe of the 

dune, and removing the alien vegetation 

that has invaded the lower slopes of the 

dune. Th e Blesberg dune is extensively 

used by sand-boarders and skiers and 

thus has a recreational value that could be 

used to save it from further deterioration. 

However, residential development is fast 

encroaching along the access road from 

Betty’s Bay and prompt action is needed if 

the Blesberg dune is to be saved.

It was interesting to read, in a 

recent edition of the IMIESA journal 

(Jansen van Vuuren 2013), of the deci-

sion to preserve in an active state the 

Noordhoek dune field that moves from 

St Francis Bay towards Algoa Bay. The 

dunes are about to invade a series of 

sewage maturation ponds and the pro-

posed solution is to do away with the 

need for the ponds by upgrading the 

waste water treatment works. Instead 

of being fed into the ponds, the treated 

eff luent will then be used for the irriga-

tion of public parks and the Humewood 

golf course. This will be a signal 

triumph for environmental engineering!
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BACKGROUND
Jones & Wagener Consulting Civil 

Engineers (J&W) were appointed by 

EnviroServ Waste Management to de-

sign and supervise the construction of 

Cell 9 at the Holfontein H:H Disposal Site 

(Holfontein) in Springs, Gauteng.

Th e conceptual design commenced 

at a time when the Department of 

Environmental Aff airs (DEA) were in the 

process of updating barrier standards 

from the present standards as described 

in the Department of Water Aff airs 

and Forestry’s Minimum Requirements 

for Waste Disposal by Landfi ll (Second 

Edition 1998) document. Th e Minimum 

Requirements do not stipulate double 

composite lining systems for waste 

cells, only for hazardous waste lagoons. 

Th e new Draft National Standard for 

Disposal of Waste to Landfi ll (Notice 432 

of 2011) would place a landfi ll site such as 

Holfontein in the Class A category, which 

requires a double composite lining system.

A composite lining system is one in 

which a highly impermeable layer of either 

compacted clay material, enhanced soil or 

a geosynthetic clay liner acts together with 

a geomembrane liner placed in intimate 

contact with it to provide an impermeable 

system to infi ltration of liquids.

DESIGN
After a review of the barrier system pro-

posed by the Draft Standards, EnviroServ 

together with J&W reached a conclusion to 

adopt these for Cell 9, even though the less 

stringent Minimum Requirements lining 

system would have been acceptable. Th e 

inclusion of a secondary composite liner 

off ers superior environmental protection 

when properly designed. Another revi-

Jabulile Msiza Pr Eng

Associate:
Jones & Wagener Consulting Civil Engineers 
jabulile@jaws.co.za

World-class landfi ll cell
at the Holfontein disposal site

Figure 1 Lining system of Cell 9 at EnviroServ’s Holfontein landfill site
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sion on the proposed barrier standards 

of a Class A site that improves on the 

Minimum Requirements for a hazardous 

site is the addition of a separation geo-

textile layer above the leachate collection 

drainage layer. Th is has been the norm 

in most of J&W’s designs and would have 

been included for Cell 9 as with previous 

Cells even if the design had been based 

on Minimum Requirements. A subsoil 

drainage system, not required by regula-

tions, was also included. Th e sand was spe-

cifi cally designed to be compatible with the 

base material in order to eff ectively fi lter 

the material and drain away any perched 

groundwater that may intersect the base of 

the landfi ll. Th e layer is also extended onto 

the slope at locations that have been pre-

identifi ed and those found to be wet during 

construction. Th e lining system of Cell 9 is 

shown in Figure 1.

As much as the addition of a com-

posite liner in the secondary system off ers 

improved environmental protection, it 

yields some complications in the design 

and construction of such liners. Th ese are 

discussed below.

Stability

Th e use of geosynthetics in any lining 

system introduces weak interfaces be-

tween the diff erent layers of the lining 

system. Th e stability of the system and 

waste body during construction, initial 

fi lling and fi nal landform level will depend 

on the weakest interface shear strength 

and how this is aff ected by the driving 

and resisting forces. It is good practice 

to design the lining system such that the 

weakest interface lies above the primary 

geomembrane liner. Th is would result in 

any movement occurring above the liner 

and not damaging the liner system. It is 

also best practice to perform site-specifi c 

interface shear tests during the design, 

or as confi rmation of assumed design pa-

rameters, prior to construction. Such tests 

should be carried out at normal loads 

that are representative of the fi nal height 

of the landfi ll, as well as appropriate 

moisture conditions at the interface. For 

Cell 9 shear box tests were carried out at 

an accredited international laboratory for 

all potentially weak interfaces in order to 

identify the weakest interface, the mode 

of failure and appropriate protection 

layers over the geomembrane liners. A 

battery of stability analysis was then con-

ducted using stability analysis software. 

Th e results guided the specifi cation of 

the asperity height of the textured geo-

membranes to be used, as well as where a 

protection sand rather than a protection 

geotextile could be used. Th e value that 

the testing and analyses added to the de-

sign cannot be overemphasised.

Drainage of leachate

Th e success of the lining system is de-

pendent on the effi  ciency of the leachate 

drainage layer. A layer that functions 

well will drain leachate away from the 

waste body without building up a head 

above the primary liner. Should a leak 

develop, the leakage detection system 

should act in a similar manner to drain 

away the liquids without developing a 

head on the secondary barrier system. 

For Cell 9 the leachate collection and 

leakage detection outlets were designed 

to drain to a compartmentalised lined 

concrete sump outside of the Cell. Riser 
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pipes were also designed as an additional 

measure to be used during maintenance 

of the sump. Th e outlet points were iden-

tifi ed as critical positions where leaks are 

most likely to occur. For this reason the 

outlets were designed to be both struc-

turally sound, to prevent shearing of the 

outlet pipes due to overburden pressure, 

and leak proof with gaskets and battens 

onto concrete and tertiary lining cover 

systems above this. Th e inclusion of the 

secondary geomembrane resulted in 

two penetrations of the leachate collec-

tion outlet. A sketch of the construction 

sequence for the primary penetration 

detail is shown in Figure 2. 

Anchor trench arrangement

A large berm around the Cell would be re-

quired to be able to fi t two anchor trenches 

for the primary and secondary systems. Th e 

liners could not be anchored in one anchor 

trench due to the thickness of the clay layers 

which would result in a very wide berm 

that would consume potential airspace. 

Th is airspace had been allocated for the 

site between all future cells considering 

only one anchor trench as per Minimum 

Requirements. As the Cell was to lie adja-

cent to two existing cells to the south, both 

with diff erent lining systems, and a future 

cell that would have a similar design to Cell 

9 to the north, this resulted in four diff erent 

anchor trench arrangements on berms. Th e 

arrangement also allowed for construc-

tion of contaminated stormwater drainage 

channels. To preserve space, the secondary 

geomembrane is anchored slightly beneath 

the primary geomembrane and a cover strip 

is welded on top of the berms to complete 

the lining between all cells. 

Other measures

Besides the three complications described 

above, other measures were designed and 

are being implemented for temperature 

monitoring and leachate/stormwater 

separation measures in order to commis-

sion Cell 9 in two halves while preventing 

excessive leachate production. An aerial 

photograph of Cell 9 taken at the end of 

May 2013 during construction is shown 

in Figure 3.

PROJECT STATUS
Th e construction of Cell 9 is expected 

to be completed in September 2013, and 

EnviroServ may only commence land-

fi lling within the Cell in the dry season 

of 2014. 

Figure 2 Primary penetration detail of Cell 9

Figure 3 Aerial view of the construction of Cell 9

The success of the lining system 

is dependent on the effi ciency 

of the leachate drainage layer. A 

layer that functions well will drain 

leachate away from the waste 

body without building up a head 

above the primary liner. Should 

a leak develop, the leakage 

detection system should act in a 

similar manner to drain away the 

liquids without developing a head 

on the secondary barrier system
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OVERVIEW
During the construction of the 

Kraaifontein (Integrated) Waste 

Management Facility (KWMF) in Cape 

Town, alternative stormwater manage-

ment options, which included litter-silt-

traps and a bio-swale, were implemented. 

Stormwater runoff  from the site is 

collected in several litter-silt-traps and 

discharged into the bio-swale, which is 

located at the lowest corner of the site. 

Polished stormwater subsequently dis-

charges into an existing retention pond 

downstream of the site. Th e bio-swale is 

categorised as a ‘local control’ Sustainable 

Drainage Systems (SuDS) option, and is 

the amalgamation of selected proper-

ties of two local control SuDS options, 

namely bio-retention areas and swales. 

As a result of the unique waste opera-

tions onsite the quality of stormwater 

that is discharged into the bio-swale is 

highly contaminated, in some instances 

replicating landfi ll leachate at over 

17 000 mg COD/ℓ. Stormwater samples 

were taken at four six-monthly intervals at 

the beginning and end of the Cape’s wet 

and dry seasons. Th e results clearly dem-

onstrate the effi  cacy of these SuDS op-

tions in reducing, inter alia, heavy metals, 

suspended solids, total phosphorous and 

COD, with over 80% removal effi  ciencies. 

Th ese results have exceeded the treatment 

requirements stipulated in the City’s latest 

stormwater management policy.

BACKGROUND TO THE FACILITY
Th e facility (Figure 1) is located in the 

suburb of Kraaifontein in Cape Town, 

and is an integrated waste management 

facility, meaning that the facility encom-

passes waste handling and transfer in ad-

dition to other solid waste minimisation 

activities, such as a materials recovery 

facility, a garden refuse chipping area, a 

domestic recycling facility, a public drop-

off  facility and advanced container hand-

ling operations (Emery & Hall 2012).

It also contains a workshop, wash bay, 

diesel storage, security facilities, entrance 

building and weighbridges, which all 

contribute uniquely to stormwater runoff . 

Space has also been demarcated for a fu-

ture Resource Park/Eco-Industrial Park, as 

well as other ‘alternative technologies’, such 

as possible Energy-from-Waste (EfW). 

Th e design capacity currently allows for a 

maximum of 100 t/day Materials Recovery 

Facility (MRF – for recyclables sorting and 

benefi cial use) and a 1 000 t/day Refuse 

Transfer Station (RTS).

Arising from a study conducted by USA 

Consultants, Wright-Pearce (1999), it was 

recommended that the City develop a single 
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regional waste disposal facility, and as the 

existing landfi lls reach their capacity, they 

would be replaced by satellite refuse transfer 

stations, with waste being compacted into 

containers and transported by either road or 

rail to the proposed regional landfi ll (Emery 

& Hall 2012).

Th e KWMF is currently owned and 

operated by the City of Cape Town, with 

the exception of the transfer of container-

ised waste and the operation of the MRF, 

which is handled by private contractors. 

Th e facility began principal operations in 

late 2010, followed soon thereafter by other 

integrated operations.

POLLUTION MANAGEMENT SYSTEM
Special attention had to be paid to pol-

lution prevention and the management 

thereof, due to the nature of the facility’s 

function as a waste transfer station. 

Th erefore, the site development included 

a number of silt/sand traps, oil traps and 

litter traps, collectively referred to as 

litter-silt-traps. Th ese point-source pol-

lution interventions prevent pollution 

particulates and contaminated effl  uents 

from having to be controlled and treated 

outside the bounds of the development 

by an ‘end-of-pipe’ type solution. Key pol-

lution prevention actions are the capture 

of oils, litter, sand/silt, and to lower the 

organic and inorganic load of the fi nal 

effl  uent discharged from the site into the 

existing municipal retention pond.

Th e litter-silt-trap combination inlet 

was specially designed for ease of access, 

and the trapping and cleaning of litter 

in a shallow compartment and silt in the 

deeper compartment before any storm-

water discharges from the unit. Between 

the two chambers are vertical steel bars to 

‘jail-in’ the litter and large fractions, and a 

no-fi nes wall to allow water to ‘leak’ from 

the litter trap to the silt trap compart-

ment. Weep holes were also included in 

this wall. Figure 2 provides a technical 

illustration of the above-mentioned in-

tervention (unit), illustrating, inter alia a 

no-fi nes bund wall, double catch-pit litter 

trap and silt trap.

In addition to its design concept, 

Figures 3 and 4 illustrate the applied post-

rainfall state of the litter-silt-trap unit. 

Litter and silt are typically only cleaned 

out of the unit once a rainfall event has 

occurred or on a scheduled basis according 

to the stormwater operations manual. 

Th erefore, during a relatively long rainfall 

event or extended rainfall period there is 

Figure 2 Double-chamber litter-silt-trap combination inlet (Copyright: Jeffares & Green)

Figure 3 Supernatant free of most settleable solids from runoff (September 2011)

Figure 4 Settled litter, debris, silt and other particulates to be cleaned out (April 2012)
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likely to be a considerable quantity of litter, 

debris and silt that is passed through the 

unit and piped to the bio-swale.

Th eoretically, liquid discharge from 

the RTS, MRF, compaction hall, workshop, 

wash bays and bunded areas (at drop-off  

centre) fl ows into the underlying sewer 

system. All the remaining runoff  is directed 

through the aforementioned silt and sand 

collection units, litter collection devices 

and fi ltration media, before it discharges 

into and through the bio-swale at the 

northern, lower-lying edge of the develop-

ment. Th erefore the litter-silt-traps provide 

suffi  cient pre-treatment to the bio-swale for 

the less intense, minor storm events (1:5 RI 

event). Th e pre-treatment performance of 

the litter-silt-traps are, however, less likely 

to be as eff ective during the more intense, 

major storm events that exceed a recurrence 

interval of 1:5. In this instance the velocity 

of stormwater runoff  entering the kerb in-

lets results in an observed ‘churning’ eff ect 

in the siltation compartment of the litter-

silt-traps, thereby causing a considerable 

amount of litter, silt and debris to be sent 

downstream to the bio-swale. Minor adap-

tations to the existing litter-silt-trap design 

are unlikely to remedy this problem.

BIO-SWALE DESCRIPTION AND 
PERFORMANCE
In the following section the technical 

characteristics of the KWMF bio-swale 

are introduced and its salient stormwater 

treatment performances highlighted.

Introduction

Th e stormwater bio-swale is located at 

the northern edge of the KMWF and 

discharges stormwater into an existing 

detention pond downstream of the devel-

oped site, as is illustrated in Figure 5.

A bio-swale is categorised as a ‘local 

control’ Sustainable Drainage System 

(SuDS), and is typically the amalgama-

tion of selected properties of two local 

control SuDS, namely a bio-retention area 

and a swale. It can be used to manage 

surface water drainage in line with the 

principles of sustainable development 

(Vice et al 2011; Vice & Armitage, 2011), 

and in terms of the City of Cape Town’s 

Management of Urban Stormwater 

Impacts Policy (Roads and Stormwater 

Department 2009a).

Technical characteristics

Due to the nature of the development, the 

stormwater system includes the pollution 

control measures in the form of a treat-

ment train. Th e minor storm fl ows (1:5 

year recurrence interval) are managed by 

means of an underground pipe system and 

the major storm fl ows (1:50 year recur-

rence) are managed as surface fl ow, guided 

by the design grades of the paved areas 

and roadways around the buildings. Th e 

development has been designed to direct 

both the minor and major storm fl ows 

through the litter-silt-traps and inevitably 

the bio-swale as a last resort. Th e Mean 

Annual Precipitation (MAP) value being 

used for this development is 518 mm. Th e 

bio-swale (depicted in Figures 6 and 7) is 

approximately 120 m long, 4 m wide and 

2 m deep, with a trapezoidal cross-section. 

Th e bio-swale incorporates conventional 

drainage components, including piped sub-

soil drains, a ‘hard’ (yet porous) Armorfl ex 

block base, and terraced gabion walls for 

stability. Indigenous vegetation (primarily 

Typha capensis) (Roads and Stormwater 

Department 2011) was planted in October 

2010, which has spread extensively to date 

(July 2013).

Figure 8 illustrates the cross-sectional 

design of the bio-swale, with principal 

features such as the gabion side walls, pre-

selected fi lter media layers, geo-synthetic 

lining materials and perforated subsoil 

drainage pipes.

Stormwater treatment performance

Four stormwater samples have been re-

trieved to date (May 2013), which include 

Figure 5 Location map showing bio-swale located at the northern edge of the KWMF

Figure 6 Trapezoidal cross-section of bio-swale with gabion side walls 
(October 2010); note vegetation sprigs 

POND
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stormwater entering the bio-swale from 

each of the four primary piped inlets, as 

well as ‘polished’ stormwater exiting the 

bio-swale’s subsoil drainage system. Th e 

samples were tested by the City of Cape 

Town’s Scientifi c Services, and the results 

are listed in Table 1. Th e stormwater 

quality results presented in Table 1 are also 

presented graphically in Figure 9. 

According to the pollutant removal 

requirements specified in the interim 

criteria for achieving sustainable 

urban drainage system objectives in 

various development scenarios (Roads 

& Stormwater Department 2009a&b) 

greenfield developments must reduce 

the suspended solids (SS) and total 

phosphorous (TP) in stormwater runoff 

to undeveloped catchment levels or 

achieve a reduction of 80% SS and 45% 

TP (by selecting the higher level of 

treatment). The results clearly show that 

the bio-swale reduced SS by well over 

95% between September 2011 and April 

2013. These removal efficiencies are in-

dicated in the cells highlighted in green 

and yellow in Table 1. The percentage 

reduction for TP, however, fell margin-

ally short of the specified 45% target at 

approximately 43% in September 2011 

and 40% in April 2012, but made a sig-

nificant recovery in performance to ap-

proximately 92% in September 2012 and 

96% in April 2013.It must be noted that 

there are limitations to the apparatus 

used to measure the total phosphorous 

and total nitrogen quantities, which 

resulted in the summation of a stand-

ardised quantity of < 0.1 mg/ℓ, which is 

not inclusive of the relevant significant 

figures necessary to make sufficient 

inferences about these particular per-

formance characteristics.

Two other signifi cant typical storm-

water quality indicators were also meas-

ured, namely heavy metals (HM) and the 

chemical oxygen demand (COD). Th ese 

recorded reductions of well over 80% in 

Figure 7 Growth of numerous vegetative species one year from inception (September 2011)

Figure 8 Cross-sectional design of bio-swale at lowest point (Copyright: Jeffares & Green)
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Table 1 Stormwater quality results (four sets: September 2011 – April 2013)

SAMPLE SET 1: 1 SEPTEMBER 2011

Measured item Unit Avg contributing sample3 Outlet sample4 % Reduction

Heavy metals1(HM) mg/ℓ 20.74 3.70 82.2

Chemical oxygen demand (COD) mg/ℓ 539.50 29.00 94.6

Total phosphorus2(TP) mg/ℓ 0.18 0.10 42.9

Suspended solids (SS) mg/ℓ 597.00 10.00 98.3

Notes 01-09-2011
5 SW samples were taken: 4 represent the Average contributing sample and 1 is the Outlet sample.
Sample taken during antecedent dry weather conditions: 01-09-2011, 09:00–09:30.
Where values < 0.01 or 0.1 mg/ℓ, a value of 0.01 or 0.1 mg/ℓ was used respectively.
% Reductions recorded are conservative as the spatial context of contributing samples was not considered.

SAMPLE SET 2: 1 APRIL 2012

Measured item Unit Avg contributing sample3 Outlet sample4 % Reduction

Heavy metals1(HM) mg/ℓ 76.46 2.26 97.0

Chemical oxygen demand (COD) mg/ℓ 716.50 59.00 91.8

Total phosphorus2(TP) mg/ℓ 0.50 0.30 40.0

Suspended solids (SS) mg/ℓ 1 065.00 28.00 97.4

Notes 01-04-2012
3 SW samples were taken: 2 represent the Average contributing sample and 1 is the Outlet sample.
Sample taken during antecedent dry weather conditions: 01-04-2012, 09:00–09:30.
Where values < 0.01 or 0.1 mg/ℓ, a value of 0.01 or 0.1 mg/ℓ was used respectively.
% Reductions recorded are conservative as the spatial context of contributing samples was not considered.

SAMPLE SET 3: 11 SEPTEMBER 2012

Measured item Unit Avg contributing sample3 Outlet sample4 % Reduction

Heavy metals1(HM) mg/ℓ 203.40 4.14 98.0

Total nitrogen2(TN) mg/ℓ 6.05 0.50 91.7

Chemical oxygen demand (COD) mg/ℓ 9 008.00 85.00 99.1

Total phosphorus2(TP) mg/ℓ 1.20 0.10 91.7

Suspended solids (SS) mg/ℓ 6 845.00 1.00 100.0

Notes 11-09-2012
3 SW samples were taken: 2 represent the Average contributing sample and 1 is the Outlet sample.
Sample taken during antecedent dry weather conditions: 11-09-2012, 08:30–09:00.
Where values < 0.01 or 0.1 mg/ℓ, a value of 0.01 or 0.1 mg/ℓ was used respectively.
% Reductions recorded are conservative as the spatial context of contributing samples was not considered.

SAMPLE SET 4: 18 APRIL 2013

Measured item Unit Avg contributing sample3 Outlet sample4 % Reduction

Heavy metals1(HM) mg/ℓ 191.54 8.22 95.7

Total nitrogen2(TN) mg/ℓ 2.50 0.90 64.0

Chemical oxygen demand (COD) mg/ℓ 5 849.00 47.00 99.2

Total phosphorus2(TP) mg/ℓ 2.53 0.10 96.0

Suspended solids (SS) mg/ℓ 4 813.30 9.00 99.8

Notes 18-04-2013
4 SW samples were taken: 3 represent the Average contributing sample and 1 is the Outlet sample.
Sample taken during antecedent dry weather conditions: 18-04-2013, 08:30–09:30.
Where values < 0.01 or 0.1 mg/ℓ, a value of 0.01 or 0.1 mg/ℓ was used respectively.
% Reductions recorded are conservative as the spatial context of contributing samples was not considered.

Notes
1Heavy metals include: aluminium, cadmium, copper, iron, lead, manganese, nickel and zinc.
2Sample size too small to report accurately (% reduction problematic – need to specify quantity in policy).
3Average contributing sample is the representative sample that is discharged into the bio-swale.
4Outlet sample is the SW sample taken at the outlet of the bio-swale.
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all four sample set results. Th e COD was 

reduced to well below its national water 

quality standard limit of 75.0 mg/ℓ. Taking 

a closer look at the removal of COD, it is 

hypothesised that the un-biodegradable, 

soluble fraction of COD comprises a 

majority (+95%) of the effl  uent COD (U.S. 

EPA 1988). Th e other three COD fractions, 

namely the un-biodegradable and particu-

late (UP), biodegradable and soluble (BS), 

and biodegradable and particulate (BP) 

fractions are removed as follows: 

(1) the UP is trapped physically in the fi lter 

media and will need to be removed when 

the fi lter media is replaced according to 

the maintenance schedule (12–15 years), 

(2) the BS is removed by both anaerobic 

micro-organisms (fungi and bacteria) in 

the soil and by aerobic bacteria adjoining 

the roots of the bio-swale’s reeds, and 

(3) the BP is removed physically and then 

subjected to the same anaerobic and 

aerobic degradable methods as the BS 

fraction (S.A. WRC 2005).

Th e graphical trends presented in 

Figure 9 do not indicate any signifi cant in-

crease or decrease in removal effi  ciencies 

as yet, with the exception of TP. However, 

theory suggests that there is likely to be a 

noticeable decrease in pollutant removal 

effi  ciencies after six to eight years of oper-

ation (Wilson et al 2004; Woods-Ballard 

et al 2007). In addition to the quality 

performance and trends illustrated in 

Table 1 and Figure 9, respectively, the 

visual quality of the infl uent SW and ef-

fl uent SW from the bio-swale is depicted 

in Figures 10 and 11. Th ese support the 

tabulated pollutant removal effi  ciencies 

displayed in Table 1.

Amenity and biodiversity benefi ts

Vegetation choice is critical to the ef-

fi cacy of SuDS, as is advocated in the 

City of Cape Town’s Landscape and 

Indigenous Plant Species Guideline 

(Roads and Stormwater Department 

2011). Th e resilience of the Typha cap-

ensis (Cape bulrush) in this respect is 

pivotal to the performance of the bio-

swale (Figure 12 depicts the growth of 

the bulrush). It ensures that stormwater 

is physically intercepted whilst fl owing 

down the swale, allowing the runoff  

time to infi ltrate into and through the 

bio-swale’s fi lter media, and supplying 

oxygen to the micro-organisms to enable 

the biodegradable processes near the 

reed’s root structure.

Relative to a conventional piped 

stormwater system, the vegetation pro-

vides signifi cant amenity to daily users 

and staff  by way of vastly improved 

aesthetics. Th e bio-swale is also home to 

multiple bird and amphibian species, in 

addition to a plethora of insect species.
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Figure 9 Pollutant removal effi ciency of bio-swale for selected pollutant characteristics 
(September 2011 – April 2013)

Figure 10 Visual contrast between infl uent and effl uent SW samples (April 2012)

Figure 11 Visual contrast between infl uent and effl uent SW samples (April 2013)
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Maintenance requirements and procedures

According to Wilson et al (2004), SuDS 

options require regular maintenance 

in order to manage stormwater runoff 

quantity and quality effectively in the 

longterm. A lack of regular maintenance 

is likely to significantly reduce the 

performance and design life of the bio-

swale. With reference to Figure 9 it be-

came evident after two sample sets that 

there was a slight decline in the water 

quality performance of the bio-swale in 

terms of the four selected SW quality 

criteria, with the exception of the HM. 

It was originally hypothesised that this 

was largely due to a lack of mainte-

nance, as the City was in the process 

of establishing a regular maintenance 

programme for the facility’s bio-swale.

However, subsequent results indicated 

that this inference was incorrect, as 

removal efficiencies began to improve 

in spite of the lack of maintenance. 

It is also important to note that the 

second sample set was recorded during 

the first seasonal rainfall event after 

the dry season (typically six months 

between October and March each year). 

The average contributing sample into 

the bio-swale was significantly more 

contaminated for April 2012 than for 

September 2011; therefore, the bio-

swale may be marginally less capable of 

handling a greater quantity of contami-

nants as can be reasonably assumed. 

This may suggest that the relationship 

of the pollution reduction potential of 

the bio-swale is not necessarily propor-

tional for varying pollutant loads, and 

has a marginally better performance at 

minimising smaller pollutant loads.

Sediment Buildup Li er & Debris Invasive Vegeta on

Bio-reten on Areas 33% 22% 26%

Swales & Filter Strips 21% 26% 26%
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Figure 12 Typha capensis during a relatively strong growth period (April 2013)

Figure 13 Elements that typically reduce the performance of bio-retention areas 
and swales (after Weiss et al 2011)
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The City of Cape Town has insti-

tuted a unique operation and main-

tenance manual that is specific to the 

bio-swale and the contributing litter-

silt-traps. The scheduling of appropriate 

maintenance activities is assigned by 

the facility’s maintenance manager, and 

corresponds to the most significant ele-

ments that contribute to system failure, 

as stipulated in the facility’s stormwater 

maintenance manual (Jeffares & Green 

2013). According to Weiss et al (2011) 

the key elements that significantly re-

duce the performance of bio-swales are 

namely (in order of magnitude): (1) sedi-

ment build-up, (2) invasive vegetation, 

and (3) litter and debris, as is indicated 

in Figure 13.

CONCLUSION
Th e modifi ed kerb-inlets (litter-silt-

traps), in combination with the ‘local 

control’ bio-swale, were both designed 

in light of the treatment train concept of 

sustainable drainage systems (SuDS). Th e 

litter-silt-traps facilitate suffi  cient pre-

treatment of stormwater runoff  during 

minor storm events (recurrence inter-

vals less than 1:5), but are less eff ective 

during more intensive rainfall events. 

Litter, debris and silt collect in the unit’s 

dual chamber and sump and can be 

manually cleared after rainfall events to 

improve the performance of the system.

It is clear from the four sets of water 

quality results that this treatment train 

has had a signifi cantly positive impact 

on the quality of stormwater being dis-

charged from the waste management 

facility into the downstream retention 

pond. Th e SW system achieved relatively 

large pollutant removal effi  ciencies in 

suspended solids (SS), total phosphorous 

(TP), COD and heavy metals (ranging 

from 80% to 99% reduction of ‘raw’ 

stormwater). TP removal improved par-

ticularly well over the four-sample set to 

record, with removal effi  ciencies of 40% 

in 2011 to over 90% in 2013.

Th e soluble and particulate biodegrad-

able COD fractions are removed both 

anaerobically and aerobically through 

interactions between the bio-swale’s 

growing media and the reeds’ root struc-

tures. Th e particulate, un-biodegradable 

COD fraction is physically retained in 

the fi lter media, whilst the soluble, un-

biodegradable fraction passes through 

the bio-swale to represent the majority 

(+95%) of the bio-swale’s effl  uent COD. 

Th e effl  uent COD quantity was well below 

the national limit of 75.0 mg/ℓ in the fi rst, 

second and fourth sample sets, and only 

marginally above the limit at 85.0 mg/ℓ in 

the third sample set.

Th e maintenance procedures for the 

facility’s stormwater treatment train are in-

expensive, but are relatively more frequent 

in nature than conventional piped systems, 

in order to ensure that the system remains 

eff ective over the long term, such as a 

12–15 year period in operation. In addition 

to the bio-swale’s ability to control and 

treat stormwater runoff , its aesthetic ap-

peal is pleasing to the facility’s daily users 

and staff , and has created an improved 

habitat for many animal and insect species, 

as has been observed over two and a half 

years. Th e litter-silt-traps and bio-swale 

collectively provide an alternative ap-

proach and positive advance in the control 

and treatment of contaminated stormwater 

runoff  using natural means.
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Figure 14 The bio-swale has also improved the aesthetics of the facility and has 
created a natural habitat for many animal and insect species

Figure 15 Training of staff in maintaining the bio-swale is an ongoing process 
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PROPHETIC WORDS
British Prime Minister Winston Churchill 

stated the following in his speech Th e 

Locust Years in November 1936 to the 

House of Commons:

The era of procrastination, of half-

measures, of soothing and baffling 

expedients, of delays, is coming to a 

close. In its place we are entering a 

period of consequence ...

Although his words related to the turbu-

lent political situation at that time in the 

wake of devastating wars and costly errors, 

these words have relevance to 21st century 

issues as well, and can be viewed as a stern 

warning to the decision-makers of today 

that the days of reckless living, in which 

decisions are based on immediate harms 

or gains, are over. 

Seventy-odd years after Churchill 

uttered these prophetic words, and as the 

consequences of our forefathers’ deci-

sions are starting to have an impact, the 

realisation is dawning that a period of 

consequence means that the preferences 

which are applied will change the Earth’s 

landscape and that of its inhabitants.

Churchill's statement has become 

a mantra for environmental activists 

because it so eloquently summarises the 

environmental climate we live in. Since 

the industrial revolution, civilisation 

has boomed. Natural resources such as 

coal, water and wood have been used 

recklessly at the will of the consumer, 

often without due recognition of the fact 

that once a non-renewable resource is 

exhausted, there is no way of replenishing 

it. According to some environmentalists, 

electricity has been produced in the least 

expensive, but often most harmful ways 

– particularly in the case of some of the 

coal-fi red power stations.

ENERGY DRIVES DEVELOPMENT
Energy is the lifeblood of worldwide 

economic and social development. When 

one considers the current status of global 

energy shortages, and the emphasis on 

reducing CO2 emissions and developing 

alternative energy generation methods, 

on the one hand, and the growing energy 

consumption, on the other hand, it is clear 

that there is a need to change the way 

energy is generated and used. 

It is a known fact that South Africa 

is not as well endowed with hydropower 

conditions as countries elsewhere 

in Africa and the rest of the world. 

However, large quantities of raw and 

potable water are conveyed daily under 

either pressurised or gravity conditions 

over large distances and elevations in 

our country. There are 284 municipali-

ties in South Africa, and several water 

supply utilities and mines who all 

own and operate gravity water supply 
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distribution systems which could be 

considered for small-, mini-, micro- and 

pico-scale hydropower installations. 

Most of these water supply and water 

distribution systems could be equipped 

with turbines or pumps as turbines, 

supplementing and reducing the re-

quirements for pressure control valves. 

The generated hydroenergy could be 

used on-site, could be supplied to the 

national electricity grid, or could feed 

an isolated electricity demand cluster.

HYDROPOWER RESEARCH PROJECT
Th e University of Pretoria (UP), supported 

by the Water Research Commission 

(WRC), is engaged in a research project 

investigating the potential of extracting 

the excess hydropower energy from water 

distribution systems. Bloemwater, who is 

one of the main organisations participating 

in this research project, has taken the bold 

step of converting to a sustainable hydro-

power energy source as the main supply 

of energy for operating their head offi  ce in 

Pellisier (Bloemfontein, Free State).

Th e Caledon–Bloemfontein potable 

water supply system supplies the bulk of the 

water needed in Bloemfontein. Th e water is 

supplied to the Brandkop Reservoir, which 

is where Bloemwater's head offi  ce is located. 

Excess energy is dissipated through pres-

sure control valves (Photo 1), before being 

discharged into the reservoir.

This type of energy generation, 

referred to as conduit hydropower, 

is different from the conventional 

hydropower generation usually as-

sociated with large dams. The excess 

energy available in pressurised conduits 

(pumping or gravity), normally dissi-

pated through pressure reducing valves 

(PRVs), is transformed into clean, re-

newable hydroelectric energy by means 

of a turbine. In other words it is simply 

harnessing what is already available in 

the existing water infrastructure.

For the Bloemwater project a 96 kW 

crossfl ow turbine (Photo 2) and synchro-

nous generator from IREM in Italy will 

be installed. Th e turbine will be housed 

in a turbine room currently under con-

struction, located next to the Brandkop 

Reservoir (Photo 3). Th e Bloemwater head 

offi  ce will be directly connected to this 

hydropower plant. 

Approximately 30% of the water sup-

plied via the Caledon–Bloemfontein pipe-

line will be diverted through the turbine. 

Th e turbine's runner will be turned due to 

the water passing through it, which will in 

turn excite the generator, thereby allowing 

hydroelectric energy to be generated. After 

passing through the turbine the water 

will be discharged through a constructed 

opening in the roof in the south-west corner 

of the reservoir. Control equipment will 

regulate the fl ow and pressure through the 

turbine, resulting in the generation of clean, 

stable electricity at the correct frequency of 

50 Hz and voltage. Th e generated electricity 

will be connected via the control equipment 

to the main supply of the head offi  ce.

Suffi  cient renewable energy will be 

generated to supply the peak demand of 

Bloemwater's head offi  ce, as well as to 

meet the electricity requirements of the 

reservoir terrain. Annually approximately 

800 MWh could be generated with this 

micro-hydropower installation.

Photo 1 Pressure reducing valves (PRV) at Brandkop Reservoir

Photo 2 Crossflow turbine and generator
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Th e energy generation potential at this 

specifi c site is approximately 3.5 times 

that of the current planned development, 

and this could still be exploited in the 

future. Th ere is also additional genera-

tion potential in the rest of Bloemwater's 

supply infrastructure.

CONCLUSION
Power supply is a necessity for economic 

growth. Th e extension of a country’s 

power-generating capacity in an environ-

mentally sensible manner could therefore 

ensure long-term sustainability.

Hydroelectric energy technology is a 

proven technology that off ers effi  cient, re-

liable and fl exible operation. Hydropower 

schemes are known to have very long life-

times and high effi  ciency levels, with low 

operating and maintenance costs.

Conduit hydropower (harnessing 

what is already available in the existing 

water infrastructure) requires a small 

capital investment and has a short return 

on investment period. So, as long as 

people use water, renewable electricity 

can be generated! 

REFERENCE
Blersch, C L 2009. Modelling the feasi-
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existing dams. Final year project re-

port, Department of Civil Engineering, 
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Photo 3 Hydropower site location (Photo: Google Earth)
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THROUGHOUT THE AGES the lives of people and water have 

been inextricably linked. On a planet that is mostly covered in 

water, but where less than 2.5% of it is fresh, the ability of socie-

ties to regulate and manipulate the water that is available to them 

has not only been key to their progress and development, but to 

their very survival.

To overcome its climatic variability and water scarcity South 

Africa has historically depended on the construction of large dams 

to stabilise supply. Th ese dams typically store two to three times 

the mean annual fl ow of the rivers in which they are constructed.

Th e country was a relative late-comer to the modern dam 

construction boom, which started after the Second World War. 

Yet, while dam construction has slowed dramatically in South 

Africa in the last two decades, the country still occupies the 

number six spot on the list of the International Commission on 

Large Dams (ICOLD), which ranks member countries according 

to their number of large dams. By 2012 a total of 4 755 dams had 

been registered with the Department of Water Aff airs (DWA) 

Dam Safety Offi  ce (including medium large-sized dams).

Th is article explores the evolution of environmental aware-

ness in the water resource development sector – more specifi -

cally within the DWA as the country’s main designer and builder 

of large dams. 

LARGE DAMS AND THE MODERN 
ENVIRONMENTAL MOVEMENT
Despite its historic political isolation South Africa was not 

immune to the global environmental movement. While the 

post-Second World War period gave rise to the construction of 

the largest dams in the world it also gave rise to the modern envi-

ronmental movement as people became more concerned over the 

state of the world’s natural resources, particularly as a result of 

overuse and pollution.

Th e introduction in the sixties and seventies of environ-

mental assessment legislation and multi-disciplinary dam 

construction teams, which included landscape architects and 

ecologists, did not prevent the emergence of a highly politicised 
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A map from the Water Resources 2005 study showing South Africa’s 
annual rainfall; South Africa’s low average annual rainfall and its 
climate variability have historically prompted the construction of dams
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global anti-dam movement, which gained momentum from the 

eighties. Th is movement, led by political and human-rights activ-

ists, has been fuelled by the rise of environmentalism and has a 

strong political character.

A milestone in the history of large dams was the establish-

ment in 1998 of the WCD (World Commission on Dams) to 

provide a global overview of the benefi ts and impacts of large 

dams. Th e Commission’s fi nal report, published in 2000, pro-

vides recommendations to improve environmental management 

around large dams going forward. Several countries have adopted 

these guidelines or derivatives thereof, including South Africa, 

although the application of WCD guidelines remains voluntary.

THE AWAKENING OF ENVIRONMENTAL CONSCIOUSNESS 
IN THE SOUTH AFRICAN DAM SECTOR
In line with international trends South Africa’s water resources 

received more attention from 1944 as serious concern was 

expressed regarding the apparent deteriorating water quality 

in several areas due to pollution. In that year a committee was 

appointed by the Minister of Welfare and Demobilisation to 

“(Make an) (e)nquiry into, report on and make recommendations 

in connection with, incidence through the Union of bacterial and 

chemical pollution of water suppliers used or which may be used 

for domestic purposes for water supplies, including livestock in 

both urban and rural areas”. At that stage limited legislation per-

taining to the protection of the country’s water against pollution 

was contained in the Public Health Act of 1919, the Irrigation and 

Conservation of Water Act of 1912 (also known as the Irrigation 

Act), and the Gold Law Act of 1908.

It was not only authorities who became increasingly con-

cerned over the deterioration of South Africa’s water resources. 

From 1945 the engineering fraternity in South Africa was pub-

licly voicing its concerns over the eff ect of water pollution on the 

country’s aquatic wildlife. Th rough forums such as the South 

African Institution of Civil Engineering (SAICE), water engineers 

discussed the need for improved regulation to curb pollution, 

The Orange River is South Africa’s largest river, carrying 22% of the 
country’s total river fl ow, and also boasts South Africa’s largest 
dam, the Gariep (Photo: Lani van Vuuren)

One of the fi rst large dams in South Africa, the Hartbeespoort Dam, 
was originally completed in 1923 and raised through the addition of 
sluices (pictured) in 1970 (Photo: Lani van Vuuren)

The Vaal River – eutrophication was one of the fi rst water quality 
problems to be investigated in South Africa in the 1940s 
(Photo: Lani van Vuuren)
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and better regional development planning to prevent the over-

allocation of water resources. Former SAICE President and 

Irrigation Department Director LA Mackenzie was particularly 

outspoken over his concerns regarding the direction in which 

South Africa’s water resources was heading. In his 1944 presiden-

tial address he called for improved management of the country’s 

water resources, particularly where the planning of new water 

infrastructure was concerned.

Mackenzie also initiated enquiries into the country’s water 

laws and the activities of his department, eventually leading to the 

Irrigation Act of 1912 being replaced with the Water Act (Act 54 of 

1956). Th e Act included for the fi rst time some measure of pollu-

tion control mainly aimed at discharges of effl  uent from industry. 

INVOLVEMENT IN INTERNATIONAL COMMUNITIES
While South Africa became increasingly isolated after 1960 as a 

result of its political activities, both its scientifi c and engineering 

communities benefi ted from global interaction with professional 

bodies. Despite being barred from attending meetings in certain 

countries, aquatic scientists and water engineers were neverthe-

less exposed to the international environmental movement and 

discussions around dams and river ecosystems. 

For South Africa’s water engineers the country’s membership 

of ICOLD, which it joined in 1965, proved crucial in moulding 

their thinking around the environment and dams. South Africa 

participated actively in ICOLD activities, with DWA senior of-

fi cials (along with private engineers) regularly attending meetings 

and conferences, and contributing to technical committees. 

Although South Africa did not serve on the ICOLD environmental 

committee which was established in 1972 as a direct result of the 

United Nations Conference on the Human Environment, technical 

reports dealing with environmental matters were widely distrib-

uted among DWA engineers. Environmental awareness was also 

ingrained into the DWA culture.

In 1976 the country assumed a leadership role in ICOLD 

when Secretary of Water Aff airs, Dr Jaques Pierre Kriel, was 

elected Vice-President of ICOLD. Kriel was a campaigner for 

cooperation between engineers and other science disciplines, 

including ecological scientists. He called on engineers to take 

more responsibility for the impact their developments had on the 

surrounding environment. 

For Kriel the only way forward to achieve a balance between 

the protection of the environment and meeting the needs of a 

growing population was through compromise. As the head of the 

government’s water department he would have had a consider-

able infl uence over government policy, and ensured the DWA’s 

participation in and funding of multidisciplinary collaborative 

freshwater research programmes. 

COOPERATIVE RESEARCH PROGRAMMES
Aquatic research in South Africa received a major boost through 

the country’s involvement in the International Biological 

Program (IBP), which was launched by the International Council 

of Scientifi c Unions (ICSU) in 1964. In 1970 ICSU established the 

Scientifi c Committee on Problems of the Environment (SCOPE) 

to drive international research in the environmental fi eld. A 

number of national collaborative research programmes were 

established in South Africa as part of SCOPE, most notably the 

National Programme for Environmental Sciences (NPES) under 

the auspices of the Council for Scientifi c and Industrial Research 

(CSIR) in 1972. For this discussion the most important sub-

programme of the NPES was the multidisciplinary, cooperative, 

Inland Water Ecosystems (IWE) programme.

Th e IWE programme sought to investigate existing and 

projected impacts on the aquatic environment by anthropogenic 

actions and fi nding solutions for these problems. Th e initial focus 

on environmental problems on man-made water systems later 

shifted to incorporate more catchment-oriented research.

Information sharing was an important part of the IWE 

programme. Th e programme was administered by the National 

Committee for Environmental Sciences, which among others 

included representatives from national and provincial govern-

ment, the Water Research Commission (WRC), the CSIR, and 

participating universities. In turn, smaller, technical committees 

with representatives from diff erent disciplines and stakeholder 

groups gathered regularly in meeting rooms, at symposia and 

workshops, and during fi eld visits to discuss environmental prob-

lems, the outcomes of research projects and the way forward.

As scientist RD Walmsley points out, the IWE programme 

was instrumental in “initiating, stimulating and coordinating 

research” between multidisciplinary parties from diff erent or-

ganisations – particularly aquatic scientists and water engineers. 

Given the legislative and policy environment of South Africa’s 

water sector at the time it is unlikely that any other forum could 

have been as successful in bringing people from these diff erent 

sectors together to discuss water-related issues. Equally impor-

tant is the fact that the programme emphasised the environ-

mental impacts of dams in a scientifi c rather than in an alarmist 

manner, which resulted in an improved likelihood of buy-in from 

decision-makers. 

Engineers and scientists agree on the indispensable value of 

the multidisciplinary and collaborative approach of the NPES. Th e 

abandonment of the programme in 1988 as a result of organisational 

restructuring was a tragedy for water research in South Africa. 
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Prof Will Alexander, who participated actively in the IWE from 

the time of its inception to his retirement from the DWA in 1984, 

comments thus on the repercussions of the termination of the pro-

gramme: “All our hard work during the previous years of developing 

a multidisciplinary, multi-institutional approach to the growing 

environmental problems in our country came to nothing. Slowly the 

institutions in the natural sciences developed a grain silo approach 

as they were forced to compete for research funding.”

DAMS AND THE NATAL PARKS BOARD
Natal provincial authorities, most particularly the Natal Parks Board 

(NPB) and its scientists, played an important role in stimulating 

cooperation between DWA offi  cials and aquatic scientists towards 

improved environmental management of the country’s dams. 

A major example of this is the collaborative research pro-

gramme around the Pongolapoort Dam. Th e NPB was concerned 

about the potential impacts of the dam on the Pongola fl oodplain 

situated immediately downstream of the dam site. Th e annual in-

undation of the fl oodplain by summer fl oods re-energised a rich 

variance of ecosystem services that not only supported fi sh and 

animal life, but also a large community of people who depended 

on the fl oodplain for their livelihood. Th ese fl oods would now be 

largely contained within the Pongolapoort Dam.

In 1967 NPB employee Mike Coke started research on the 

fi sh ecology of the fl oodplain lakes with a view of determining 

the eff ect of the dam. Coke’s research subsequently underlined 

the importance of natural fl ooding to the life history of the fi sh 

species supported by the fl oodplain. Th e results of the research 

prompted the fi rst meetings between the NPB and the DWA on 

mitigating the downstream eff ects of the Pongolapoort Dam. 

Th e meetings were amicable – so much so that Coke 

and DWA Resident Engineer Roger Phélines, together with a 

colleague, went on to author a paper on the biological conse-

quences of the Pongolapoort Dam, which was presented at the 

The Pongola River downstream of the Pongolapoort Dam (Photo: Lani van Vuuren)
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ICOLD conference in Madrid, Spain, in 1973. In 1974, as a direct 

result of these discussions, the University of Natal established a 

research station on site at the Pongola fl oodplain as part of the 

IWE programme. Th e Pongola Floodplain Research Programme 

was the fi rst comprehensive study in South Africa focusing on 

water releases for human and environmental benefi t, and re-

mains unequalled in terms of scope and value. 

When comparing the benefi ts of water use for irrigation with 

the benefi ts of water use for ecosystem services, the latter came 

out tops, and the results provided the basis for recommendations 

on how to manage fl ow below the dam, which the DWA ac-

cepted. Local water committees were subsequently spearheaded 

by the DWA to negotiate releases from Pongolapoort Dam. 

However, confl ict of interest between, for example, fi shermen 

and maize farmers, caused environmental releases to be placed 

on the back burner. No fl ood release date could apparently be 

found that suited all the role players.

Despite the challenges of implementing the environmental 

releases the Pongola Floodplain Research Programme has had an 

enduring infl uence over the South African water sector. Project 

leader Professor Charles Breen sums up the benefi ts of the pro-

gramme: “[Th e research programme] set the platform for the 

DWA to begin to appreciate the importance of environmental 

fl ows and to collaborate with aquatic ecologists … It introduced 

people as integral parts of river ecosystems – a concept that 

would later become formulated as ‘socio-ecological systems’.”

In 1976 the NPB would play an important role again when 

it was appointed to undertake environmental impact assess-

ment studies as part of the planned Mfolozi Dam. This was 

the first dam for which an EIA was done prior to construction 

in South Africa. The positive experience from this process 

prompted the DWA to subsequently pass a policy to volun-

tarily include EIA studies as part of all the department’s bulk 

water resource development projects from 1980. A new divi-

sion, namely Planning Services, was created within the DWA 

to oversee EIA studies.

DRAKENSBERG PUMPED STORAGE SCHEME
Another water resources development project which helped 

to institutionalise environmental matters in the DWA and 

promote cooperation between engineers and scientists was the 

Drakensberg Pumped Storage Scheme. Located in the foothills 

of the Drakensberg complex, the Drakensberg Pumped Storage 

Scheme formed part of the second phase of the Tukhela-Vaal 

Transfer Scheme, the fi rst phase of which had been approved in 

1970 to augment water supply to what is now Gauteng. 

Concern from some of the owners of the farms that were to 

be expropriated for the project prompted the DWA to appoint an 

Environmental Committee for the Drakensberg Pumped Storage 

Scheme – the fi rst such committee to be formed for a water 

resource development project in South Africa. Th e committee’s 

main objective was to identify – and propose ways to mitigate – 

major environmental impacts of the scheme. 

Various specialist studies were subsequently undertaken (while 

the project was ongoing), the results of which were used to compile 

an environmental impact report in October 1975. It is important to 

note that the study included only the Drakensberg Pumped Storage 

Scheme and excluded other elements of phase two of the Th ukhela-

Vaal Transfer Scheme. No ecological studies were undertaken to de-

termine potential eff ects on the river system. Rather, the Committee 

focused on “harmonising of site components, minimal disturbance 

of the natural environment and site restoration”.

Again it took compromise and partnership between engineers 

and scientists to work out the best ways to minimise damage to the 

environment, particularly since there was no environmental laws 

to govern the process. Th rough this project the DWA realised that 

managing dam construction with the environment in mind is not 

necessarily an added burden on the engineer, but that it can have 

Pongolapoort Dam (Photo: Lani van Vuuren)



Civil Engineering August 2013 45

practical and fi nancial advantages. A number of environmental 

measures taken, such as the use of grass rather than stone pitching 

on the downward slope of the Kilburn Dam, resulted in signifi cant 

fi nancial savings.

A major long-term recommendation of the Drakensberg 

Pumped Storage Scheme Environmental Committee was that 

environmental committees should be established for every large 

water engineering project. 

CONCLUSION
In line with international trends, South Africa’s dam construc-

tion sector showed strong growth in environmental conscious-

ness following the Second World War. While internationally it 

was public conservation groups who placed increased pressure 

on authorities to implement environmental legislation from 

the sixties, which would eventually also pertain to the dam 

construction sector, in South Africa it was rather scientists who 

brought attention to the environmental impacts of specifi c dams 

in the country, while engineers themselves became increasingly 

concerned over the state of South Africa’s rivers. 

Th is shared concern between the diff erent parties took an 

understanding and collaborative rather than a confrontational 

tone, and parties worked together voluntarily towards a state of 

compromise. Th e historically small size of the water sector also 

aided the fostering of professional and personal relationships 

between aquatic scientists and water engineers based on mutual 

respect, which helped tremendously when they had to negotiate 

ways to mitigate the environmental impact of dams.

Th e South African government, through the DWA and later 

the CSIR and WRC, expressed a willingness to invest in long-

term, multidisciplinary, participative projects to garner the nec-

essary scientifi c knowledge towards improved decision-making 

to better manage the environmental impacts of dam develop-

ments. Although it did not curb the construction of dams, it 

further fostered environmental consciousness among the South 

African water engineering fraternity and laid the foundations for 

the environmental Reserve which would later become a corner-

stone of South African water law.

Th e results of the cooperation between aquatic scientists and 

engineers, the multidisciplinary research programmes, together 

with the outcome of early EIA studies, fed into the subsequent 

environment-related decision-making around dams, and the 

DWA’s decision to voluntarily include environmental impact as-

sessment and environmental committees as part of its bulk water 

resource development planning and construction process from 

1980 –more than a decade before it became compulsory through 

national legislation.

Th e relationships built between DWA offi  cials and the aquatic 

science community would stand the country’s water sector in 

good stead after South Africa’s democratisation in 1994 when the 

country’s new water laws had to be negotiated, leading to one of 

the most progressive pieces of water legislation in the world in the 

form of the National Water Act (Act 36 of 1998). 

NOTE
The original, full-length article was published in TD The Journal 

for Transdisciplinary Research in Southern Africa 9 (1) July 2013 
pp 51–80.
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THE PROBLEM
A relatively large number of pedestrians, in the morning, were 

observed walking along the N11 towards the Ladysmith Central 

Business District from the suburbs of Limit Hill and Model 

Kloof. Th e same movement was observed, in the opposite direc-

tion, during the afternoon peak period. Th ese pedestrians were 

using the N11 shoulder.

School children who attend the Limit Hill Primary School 

were also observed directly crossing the N11 due to lack of ap-

propriate pedestrian infrastructure, during both the morning 

and afternoon peak periods. In addition, traffi  c entering 

Ladysmith during the morning peak period was backing up to 
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On the northern outskirts of Ladysmith, KwaZulu-
Natal, the Limit Hill and Model Kloof neighbourhoods 

are separated by the busy National Route 11 (N11) 
which connects Ladysmith in the south to Newcastle 

in the north. The N11 has two access roads in 
the area – Muller Street, which accesses the N11 

from Model Kloof to the west, and 1st Avenue, 
which accesses the N11 from Limit Hill to the east. 
Commercial developments nearby had resulted in 

increased vehicle traffi c volumes in the area making 
the section of the N11 between Limit Hill and Model 

Kloof unsafe for both vehicles and pedestrians.

Model Kloof Pedestrian Bridge and Walkway
A community development project and
Africa’s first Greenroads™ South Africa pilot project

The project site is located on the N11 on the northern outskirts of 
Ladysmith at the intersection of Muller Street and 1st Avenue 
(Image credit : Google Earth)



Civil Engineering August 2013 47

the Muller/1st Avenue intersection, thus creating unsafe condi-

tions for both pedestrians and motorists.

Th e South African National Roads Agency Ltd (SANRAL) con-

ducted a pedestrian count to determine the pedestrian fl ow patterns 

in the area. Th e data showed that four times as many crossings of 

the N11 took place in the afternoon as opposed to during morning 

peak hours, which indicated that the community deemed the N11 

too dangerous to cross in the morning. Th e pedestrian numbers, 

including vehicle numbers, verifi ed that a pedestrian bridge over the 

N11 was warranted.

FINDING A SOLUTION
In 2011 SANRAL identifi ed the project as a community develop-

ment project. Royal Haskoning DHV (formerly SSI Engineers 

& Environmental Consultants) were appointed as the con-

sulting engineers and construction supervisors for the project. 

Afrostructures were subsequently awarded the construction 

contract. Th e project entailed construction of a pedestrian bridge 

over the N11, as well as surfaced walkways connecting the Model 

Kloof neighbourhood to Limit Hill and central Ladysmith four 

kilometres away. In addition, dedicated pedestrian walkways 

would be constructed to eliminate the dangerous pedestrian 

usage of the N11 shoulder, as well as a 460 m safety wall adjacent 

to the pedestrian bridge to prevent at-grade crossings.

Although the existing intersection included painted pedestrian 

crossings and guardrail-protected sidewalks, these were not being 

used, as they were located outside the direct line of travel preferred 

by pedestrians. Pedestrian use of the roadway shoulder instead 

of the protected raised sidewalks highlighted a need for roadway 

safety education in the community, particularly for learners.

GOING BEYOND THE ORIGINAL SCOPE OF WORKS
From the outset, SANRAL and the project team agreed to iden-

tify opportunities for implementing social, environmental and 

job creation best practices on the project. In 2010, Greenroads™, 

a road-specifi c rating system inspired by the concept of Green 

Buildings, was unveiled in the United States. A year later, at the 

time when the Model Kloof project was being conceptualised, 

SANRAL completed the construction of their award-winning 

Head Offi  ce building in Pretoria to Green Star South Africa 4 

Star standards. Th e project team was thus sensitive to both the 

costs and benefi ts of a third-party certifi cation process and con-

sequently interested in assessing the potential of a similar system 

specifi cally suited for road infrastructure.

Because Greenroads™ was developed in the USA, the ex-

isting rating system focuses on environmental considerations of 

construction and pavement designs and not on job creation and 

skills development. Addressing employment and development 

issues is a critical component to a sustainably operating South 

Africa. Th e project team therefore investigated options to com-

bine the existing best practices with new contextually relevant 

best practices with a view to testing a concept that might be 

defi ned as ‘Greenroads™ South Africa’.  Where possible, existing 

SANRAL initiatives such as durability class concrete, contract 

participation goals and youth in-service training were treated as 

potential new credits for a localised version of Greenroads™.

Additional examples of contextually relevant best practices 

included increased reporting or use of:

 ■ Emerging contractors

 ■ Labour-intensive construction

 ■ Sustainable remuneration

 ■ Road safety outreach

 ■ Community involvement

 ■ Follow-up traffi  c surveys

Examples of best practices from the Greenroads™ rating system 

used on the project included:

 ■ Waste management plan

 ■ Recycled materials

 ■ Site vegetation

 ■ Pedestrian access

 ■ Stormwater pollution prevention

 ■ Noise mitigation and monitoring

Existing facilities were not being used by pedestrians, 
confi rming that road safety education was needed in 
the area (Image credit: Google Street View)

Involving the community – RHDHV’s under-35 organisation, The Young 
Royals, hosted a fun-fi lled bridge-building contest where pupils built their 
own structures using sweets and toothpicks

For the Model Kloof project the contractor prepared example panels for 
the emerging contractors’ site clarification meeting
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Where possible, the client’s vision for implementing best 

practices was written into the project tender document. Th e 

additional considerations were written more descriptively than 

prescriptively. For example, the tender document highlighted 

areas where waste material would be generated during construc-

tion and provided suggestions for how to reuse or recycle the 

material. Th e contractor was also asked to provide a quality as-

surance document and waste management plan, but these docu-

ments were not critiqued against a prescribed standard set out by 

the client. Penalties for lack of compliance were not included in 

the project document, nor were specifi c targets laid out defi ning 

contractual obligations.

Th is was done to ‘test the waters’ of implementation without 

the risk of incurring additional project costs unnecessarily.

ABOUT GREENROADS™ SOUTH AFRICA
Th e Greenroads™ South Africa concept currently exists in the 

form of an interim board consisting of representative stakeholder 

organisations within the road infrastructure industry. One of 

the tasks of the interim board is to develop a localised version of 

Greenroads™ for use in South Africa.  SANRAL is represented 

on the board, as well as on the technical development committee 

tasked with the development process.

Via a memorandum of understanding with the American 

Greenroads™ Foundation, the localised version of the rating 

system (Greenroads™ South Africa) is based on the American 

version of the rating system. Existing American credits are being 

modifi ed to suit local needs while entirely new credits are also 

being developed for use.

Th e Model Kloof Pedestrian Bridge project provided an op-

portunity for SANRAL to compare the project’s implementation 

and reporting standards to the international best practice stand-

ards contained in Greenroads™ and the new draft best practices 

of Greenroads™ South Africa.

PROJECT EXAMPLES
For example, a basic life-cycle inventory was carried out for the 

project. Th e data input and output methods met the require-

ments of Greenroads™ and provided SANRAL with a potentially 

new project standard for quantifying life-cycle energy use and 

CO
2
 equivalents in the project’s materials. Th ese calculations 

account for construction equipment, material transport and ma-

terial production for the roadwork materials from construction 

through the project’s maintenance service life. Whilst having 

natural limitations, the process of data gathering took less than 

three hours.

An important initiative taken on the Model Kloof Pedestrian 

Bridge and Walkway project was the added provision of a follow-

up pedestrian survey. Th is low-cost addition to the project was 

intended to serve two purposes:

 ■ To determine whether pedestrians in the area are taking 

advantage of the facilities, and to what extent. Th is serves to 

validate (or invalidate) the original design assumptions and 

provide lessons if such assumptions were incorrect.

 ■ To quantify how traffi  c movement patterns are infl uenced by 

the new infrastructure.

Th e two Model Kloof pedestrian surveys revealed that, whilst 

only 17 people were recorded crossing the N11 at grade in the 

An African first – a Greenroads South Africa pilot project
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morning prior to the project, 134 people were recorded crossing 

the N11 using the bridge shortly after completion. However, 

during the construction period of the bridge, pedestrians, par-

ticularly school children, were assisted by a pointsman to cross 

the N11. Th e walkway into central Ladysmith was also used, with 

141 peak period users recorded. Th e large number of pedestrians 

utilising the new infrastructure validated the implementation of 

the project. Th e bridge and walkway were opened to the public 

in December 2012 and to date no accidents have been reported. 

A notable lesson learned following the project is that one or two 

at-grade crossings still occur daily due to illegal drop-off s on the 

N11 at Muller Street.

Another contextually relevant initiative for Model Kloof 

was the use of 24-hour noise-monitoring equipment to ensure 

that nearby residents and learners at Limit Hill Primary School 

would not be negatively aff ected by construction noise. As a 

Greenroads™ SA pilot project, a full list of best practices imple-

mented, as well as the reporting processes, data collection and 

supporting documents will be made publicly available online.

TURNING MODEL KLOOF’S SUCCESS INTO 
FUTURE SUCCESSES
Each credit in the existing Greenroads™ rating system includes 

‘Approaches & Strategies’, ‘Potential Issues’, ‘Examples’ and sup-

porting ‘Research’. Th ese sections do not exist yet for the new 

draft credits adopted for trial on the Model Kloof Pedestrian 

Bridge project, but it is envisaged that SANRAL and members 

of the civil engineering industry will scrutinise the project data 

once it has been fully compiled to create similar, but locally 

relevant, sections, and more. Model Kloof has already provided 

lessons to be learned. Recommendations and project pitfalls have 

already begun to be compiled in order to populate the earliest 

version of Greenroads™ South Africa’s new draft credits.

Th e aim is to ‘pay it forward’ so that future projects, regard-

less of road owner agency, consultant or contractor, can easily 

build on the successes and failures of previous projects.

LESSONS LEARNED AND RANDS SPENT
In order to more successfully implement some of the best prac-

tices, project documents will require more prescriptive measures 

in the form of ‘B Items’ and construction items in the project bill 

of quantities. Construction items would likely need to be in the 

form of ‘extra overs’, provisional sums and lump sums with the 

possibility of penalties for non-compliance and/or bonuses for 

exceptional compliance.

Th e additional time-related costs borne by the consultant team 

will be an important factor in determining successful implementa-

tion of best practices. To ensure that future project teams adhere 

to the transparent reporting requirements of Greenroads™ South 

Africa, data collection and calculations are required. While many 

of these calculations are simple, some require a familiarity with 

life-cycle design or cost-benefi t analyses. Th ese calculations no 

longer form an integral part of infrastructure development in 

South Africa (or the United States) as they did forty years ago.

The world needs fewer 
engineering companies.

Rebranded as Royal HaskoningDHV, SSI Engineers & Environmental Consultants 
believes in being more than an engineering company. 

Our rebranding to Royal HaskoningDHV ushers in a new class of engineers and 
consultants, offering solutions for the sustainable interaction between people and 
their environment, ultimately enhancing society together.

www.rhdhv.co.za   
www.royalhaskoningdhv.com
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Th e cost of additional design work, data collection and modi-

fi cations to the tender document for Greenroads™ South Africa 

was less than 1% of the project’s construction cost. It is antici-

pated that the percentage of project cost will decrease in time 

with experience, improved local resources from Greenroads™ 

South Africa and larger project sizes.

It is a goal of the Greenroads™ South Africa technical devel-

opment committee to provide a streamlined process to include 

prescriptive best practices for future projects without requiring 

that project teams ‘reinvent the wheel’. Th e underlying challenge 

facing successful adoption of the Greenroads™ South Africa 

concept will likely be balancing the cost of implementation 

against the perceived benefi t to the project and its stakeholders. 

To further reduce the cost of implementation and ensure pro-

ject success, the improved project specifi cations and lessons 

learned during implementation will be made available via the 

Greenroads™ South Africa organisation.

Additional projects with wide-ranging scopes will be 

required for pilot project assessments in order to ascertain 

which concepts can be carried out affordably while still 

providing value either through better reporting or improved 

project delivery.

CONCLUSION - MOVING FORWARD
Adopting the philosophy of sustainable practice on road in-

frastructure projects is not without challenges and potential 

criticism. ‘Sustainability’ and ‘best practice’ will always be 

subjective and politically charged. Industry-supported sus-

tainability metrics such as Green Buildings and Greenroads™ 

partially address these challenges by providing a common 

language and a uniform system for comparing the sustain-

ability of projects within their industries. Perhaps the most 

important value of such systems is the creation of a sustain-

able design manual and the subsequent increased awareness 

and knowledge-sharing throughout the industry. It is through 

the improved access to knowledge and technical guidance for 

project teams that road infrastructure projects can begin to 

achieve greater success in meeting the country’s sustainable 

growth objectives.
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The completed pedestrian bridge; the choice of handrail colour was 
influenced by the prominence of blooming aloes in the area 

A follow-up pedestrian survey showed that the number of people crossing 
the N11 increased by almost 700% following completion of the new bridge

The bridge is now open!
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BACKGROUND
Th e scenic 4.5 km stretch of coastal road 

between Muizenberg and Clovelly, one of 

only three routes linking the Cape Town 

metropolitan area with the far south, had 

been re-surfaced in 1994 using a hot in-

situ recycling method which was designed 

to last approximately ten years.

As a result of this road starting to 

show signs of serious distress, the City 

of Cape Town appointed Kayad Knight 

Piesold Consulting Engineers to under-

take an initial assessment of its condition 

in September 2006. It was subsequently 

determined that, in addition to the gener-

ally poor condition of the road pavement, 

the underground services (water mains, 

stormwater, and both gravity and pressure 

sewage pipes) were severely degraded and 

needed to be replaced urgently.

Due to the size of the project and 

the related budgetary constraints, it was 

decided to divide the project into three 

contractual phases, each to be undertaken 

as a separate contract:

 ■ Phase 1: Casa Labia, Muizenberg, to 

Leighton Road, St James – a distance 

of 1.6 km. Th is phase commenced in 

January 2008 and was completed in 

September 2011. Th e work was carried 

out by Civils 2000 (Pty) Ltd at a value 

of R80 m.

 ■ Phase 2: Leighton Road, St James, to 

Kalk Bay Harbour (the subject of this 

article) – a distance of 1.1 km. Th e 

contract was awarded to Civils 2000 

(Pty) Ltd towards the end of 2010 for an 

amount of R59 million. Work on this 

phase commenced in January 2011 and 

was due to be completed by the end of 

July 2013.

 ■ Phase 3: Kalk Bay Harbour to Clovelly 

Road, and Atlantic Road, Muizenberg, 

to Casa Labia – a distance of 1.8 km. 

Th is phase, which will have a three-

year duration, is due to commence in 

September 2013.

AIMS AND OBJECTIVES
Main Road between Muizenberg and 

Clovelly also serves as a corridor for all 

the major services to the far south – 

electrical, telecommunications, water 

and sewerage. Th e fact that the road and 

these various underground services had 

deteriorated beyond repair made it an 
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Major environmental and construction 
challenges faced in the upgrading of Main Road 
between St James and Kalk Bay, Cape Town

General view of the construction during the upgrading of Main Road between St James and 
Kalk Bay, Cape Town; note continuous delineation and reclaimed stone kerbs being laid
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urgent necessity to take action. Failure to 

undertake this work would have resulted 

in major service failures and the road 

deteriorating to such a poor state that it 

would become incapable of carrying the 

current daily heavy loads and large vol-

umes of traffi  c. 

Rehabilitation was vital, also in light 

of the fact that Main Road is one of only 

three access routes to the far south. Th e 

other two are Chapmans Peak Drive and 

Ou Kaapse Weg.  Main Road currently 

carries 20 000 vehicles per day – traffi  c 

volumes had increased by approximately 

1 000 vehicles per day per year from 2008 

to 2011.

Th e old 500 mm diameter asbestos 

cement water main was the only supply 

of water to the far south serving the 

communities of Clovelly, Fish Hoek, 

Simon’s Town, Ocean View, Kommetjie 

and Noordhoek. Th is water main was 

over 50 years old and in urgent need of 

replacement. Th e 300 mm diameter cast 

iron reticulation main was also in need of 

replacement, as the old leaded joints had 

become fragile. It is being replaced with a 

new 315 mm diameter uPVC line.

Th e water main is being replaced by 

a 700 mm ductile iron pipe. It will con-

nect to a new pump station which is in 

the process of being constructed under a 

separate contract at Clovelly. Th e larger 

diameter pipe and new pump station will 

provide the far south with water security 

for the next 30 to 40 years.  

If the old 500 mm water main failed, 

traffi  c would have been severely aff ected, 

road side structures would have been af-

fected and the supply of water to the far 

south compromised.

A camera survey had revealed that 

the old salt-glazed earthenware sewer 

pipes, some of which were over 100 years 

old, were all in a poor state of repair and 

a signifi cant amount of sewage effl  uent 

was found to be leaking through the pipe 

joints and infi ltrating into the substrata.  

E coli counts in the sea would therefore be 

reduced by the upgrading.

Th e benefi ts of the road rehabilitation 

project can be summarised as follows:

 ■ Th e standard profi le has been main-

tained over the whole length of the 

road.

 ■ Improved horizontal and vertical align-

ments have been implemented.

 ■ Traffi  c calming measures to reduce ve-

hicle speed have been introduced.

 ■ Safer pedestrian movements have been 

facilitated.

 ■ Safer bicycle movements have been 

facilitated.

 ■ Correct regulatory and information 

signage has been installed.

 ■ Th ere is greatly improved aesthetic ap-

peal in terms of attractive brick-paved 

parking bays, pedestrian crossings, 

walkways and sidewalks.

 ■ Construction of greatly improved 

stormwater drainage.

 ■ Provision of improved landscaping and 

establishment of trees and shrubs.

 ■ Provision of increased off -street parking 

capacity.

 ■ Upgrading of adjacent parks, open 

spaces, parking areas and street furni-

ture.

 ■ Th e elimination of future traffi  c inter-

ruption/inconvenience due to service 

breakages and road repairs.

A camera survey had revealed 

that the old salt-glazed 

earthenware sewer pipes, some 

of which were over 100 years 

old, were all in a poor state of 

repair and a signifi cant amount 

of sewage effl uent was found to 

be leaking through the pipe joints 

and infi ltrating into the substrata

Breaking out hard core rock in excavation

Shoring required for deep excavation
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 ■ Elimination of danger of contamination 

of substrata by sewage. 

 ■ Security of water supply to the far south.

PROJECT DESCRIPTION
Th e scope of the work included, inter alia:

 ■ Removal of the existing asphalt wearing 

course and Bitumen Treated Base (BTB) 

layer.

 ■ Removal and stockpiling of all existing 

hand-dressed stone kerbs and channels. 

Th ese elements date back to the late 

1880s.

 ■ Replacement of the 300 mm and 

500 mm diameter water mains to-

gether with all the necessary fi ttings 

and specials.

 ■ Replacement and/or rehabilitation of 

the existing 250 mm diameter gravity 

sewers and manholes.

 ■ Construction of retaining walls and 

reinforced concrete slabs in selected 

areas.

 ■ Replacement of existing concrete 

stormwater lines and/or rehabilitation 

of catch pits.

 ■ Construction of a new 120 mm water-

bound macadam sub-base and 120 mm 

BTB layers, together with new 50 mm 

asphalt surfacing as well as brick-paving 

of selected areas and entrances where 

required.

 ■ New road markings and road signs.

 ■ Improvements/replacement of existing 

stormwater inlets and drainage ele-

ments.

 ■ Minor concrete works to retaining 

walls.

 ■ New galvanised steel handrails.

 ■ Replacement and relocation of all street 

light poles and fi ttings and traffi  c sig-

nals.

Details of the replacement of the sewers 

and water mains are as follows:

 ■ New 700 mm diameter ductile iron 

water main wrapped in polyethylene 

tubes as corrosion protection.

 ■ Construction of a new valve chamber at 

the southern end.

 ■ New 315 mm diameter uPVC water 

main.

 ■ Replacement of water meters to all resi-

dential and commercial units.

 ■ Replacement of the old cast iron sewer 

rising main with a 450 mm diameter 

HDPE pipe using the old asbestos ce-

ment water pipe as a duct to reduce 

excavation and time.

 ■ Where depth made it possible, the ex-

isting gravity sewers that were beyond 

repair were replaced with a new Class 

34, 250 mm diameter heavy-duty pipe.

 ■ In deeper areas, as was the case along 

most of the route, the existing 250 mm 

diameter sewers were rehabilitated 

using cured-in-place polyethylene liner. 

Before and after camera surveys were 

undertaken on each section of pipe.

 ■ 160 mm diameter Class 34 UPVC rider 

sewers were laid in areas where the 

sewer lines were too deep for connec-

tion.

 ■ All the brick sewer manholes were re-

habilitated and a few were replaced.

Th e following additional ancillary work 

was also undertaken:

 ■ Upgrading of the Night Shelter and 

Public Ablution Block near Kalk 

Bay Harbour. This work included 

upgrading all the external plumbing 

and construction of retaining walls, 

wheelchair-friendly brick-paved 

ramps, landscaping and new fencing 

and hand rails.

 ■ Upgrading and widening the raised 

pedestrian promenade adjacent to 

Kalk Bay Harbour. Th is work included 

upgrading and repairing the existing 

stainless steel hand railing, re-plas-

tering the promenade wall on the road 

side and widening and brick-paving the 

walkway to provide an attractive thor-

oughfare for pedestrians.

 ■ Reconstruction and paving of four well 

used parking areas.

 ■ Construction of new retaining walls to 

facilitate widening the sidewalks on the 

sea side of the road.

 ■ Landscaping and planting of trees 

and shrubs, including the installation 

of irrigation systems to landscape 

designs produced by the city’s Urban 

Design Division.

PROBLEMS ENCOUNTERED AND 
INNOVATIONS

Diffi  culties and complexities of laying the new 

700 mm diameter ductile iron water main

Lack of suffi  cient space because of the 

multitude of existing services which had 

to be ‘kept live’ for the full duration of the 

operation, and the fact that the road was 

constructed in half widths to maintain 

the fl ow of traffi  c, made it necessary in 

most cases to lay the new pipes in very 

close proximity to the old asbestos ce-

ment main.

In many instances unknown services 

or banks of very hard Table Mountain 

sandstone were encountered. Th is neces-

sitated the sudden making up of ‘specials’ 

in the form of a series of bends which 

are obviously not ‘off  the shelf ’ items, 

and innovative non-destructive blasting 

techniques such as ‘boulder busting’ using 

an explosive cartridge inserted into a pre-

drilled water-fi lled hole.

Bearing in mind that the far south of 

the Cape Peninsula is wholly dependent 

on this pipe line for its water supply, any 

slight movement of the old joints could 

have resulted in absolute disaster, and 

many an anxious moment was shared 

by the site staff  whenever this operation 

was carried out. It was therefore  always 

a great relief to all involved when a 

‘blasting’ operation had been successfully 

completed! Fortunately, this has been the 

case in respect of both the phases that 

have been completed thus far and no 

serious mishaps have occurred.

Maintaining existing services and access to 

properties

Th e contractor had to ensure that all 

existing underground services, such as 

water, sewerage, electricity, telecommu-

nications and stormwater remained fully 

operational at all times. Th is required 

extremely careful work procedures to 

ensure that these fragile and essential 

services were not damaged. 

In addition to the service mains under 

the road, care also had to be taken not to 

damage or disturb services to properties 

adjacent to the road. Maintenance of ac-

cess to properties was also a major chal-

lenge that had to be dealt with. Th is was 

especially relevant in the busy Kalk Bay 

business district, which is a very popular 

tourist area with its many shops and res-

taurants.

Traffi  c and pedestrian accommodation

Th e road was constructed in eight half-

width sections for both Phases 1 and 2 

which required very carefully planned ac-

commodation of traffi  c facilities in terms 

of full-time 24-hour temporary stop/go 

traffi  c lights and fl agmen. Use was also 

made of CCTV cameras for the full dura-

tion of the project. Th ese proved to be 

invaluable in terms of traffi  c monitoring 

and recording violations and other inci-

dents. Use was also made of VMS signs at 

all the approach roads to the contract sec-

tion so as to permit motorists to decide to 

take an alternative route – generally via 

Ou Kaapse Weg.
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Th e fi nal sections of road in Phase 2 

from the intersection at Clairvaux Road 

(at the southern end of Boyes Drive) to 

just past the Kalk Bay Harbour entrance 

proved to be particularly challenging, 

because up to that stage motorists could 

bypass the construction work by using 

Boyes Drive. Th e harbour entrance, which 

includes a signalised railway level crossing 

adjacent to the road, was especially dif-

fi cult to control, particularly during the 

school holiday periods and over weekends 

when huge numbers of people visited the 

fi shing harbour with its many attractions 

and restaurants.

Th e accommodation of pedestrians 

also proved to be very challenging, espe-

cially in the Kalk Bay CBD and its close 

proximity to the busy Kalk Bay railway 

station where it was found that a large 

number of visitors from foreign countries 

could not read or speak English.

Other challenges that had to be met

 ■ Working within confi ned spaces with 

the concomitant occupational health 

and safety risks.

 ■ Necessity for extensive hand excava-

tions because of the close proximity of 

adjacent services and in many instances 

lack of space to operate a machine.

 ■ Uncertainty regarding the exact posi-

tions and depths of existing services.

 ■ On-going unavoidable design changes 

necessitated by the lack of reliable 

as-built details and the presence of un-

known services and other unanticipated 

obstacles, such as large boulders, above 

existing services.

 ■ Limited working hours due to the pro-

ject being in a residential and business 

area.

 ■ Accommodation of major public 

sporting events (Peninsula Marathon, 

Big Walk, Argus/Pick n Pay Cycle Tour 

and the Two Oceans Marathon), which 

all used this road as a portion of their 

respective routes.

 ■ Th e need to allow for through access for 

emergency service vehicles whenever 

necessary and often at short notice, or 

without notice.

 ■ Th e additional precautions that had to 

be taken because of the project being 

located in an environmentally sensitive 

and heritage area.

 ■ Lack of suffi  cient areas to store and 

stockpile materials.

 ■ Th e diffi  culties and delays experienced 

in loading, delivering and off -loading 

View of new 700 mm and 315 mm diameter water mains in shared trench

Installation of bend in 700 mm diameter water main

Installed 700 mm diameter water main underneath other services
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Tel: 0861266267
www.technicrete.co.za

RETAINING WALL solutions

The widest range of retaining wall blocks 
for both high and low walls. 
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materials because of the restricted 

work areas, stop/go system and 

through traffi  c.

Th e employment of professional public 

relations consultants who were inter 

alia responsible for the on-going public 

participation process contributed greatly 

towards assisting the site staff  with many 

of the above challenges. Th eir input, 

which included regular electronic up-

dates, newsletters, notices of delays and 

notices of pending road closures and ser-

vice disruptions, proved to be invaluable 

in keeping all the interested and aff ected 

parties (I&APs) fully informed at all 

times.  Th e bi-monthly community liaison 

meetings to which all registered I&APs 

were invited also proved to be invaluable 

in this regard.

David Biggs, the well-known col-

umnist for the Cape Argus, very appro-

priately summed up the complexities of 

this project when he recently wrote in his 

daily column:

“Th is project is like changing the pis-

tons on a motor car engine while it is 

still running.” Temporary bridge crossing for pedestrians
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PROJECT STATUS
Phase 2 achieved practical completion on 

24 June 2013, the day on which the fi nal 

section of road was opened to two-way 

traffi  c. It is scheduled to be fully com-

pleted in mid-August 2013, and is well 

within the budget allowed.

CONCLUSION
Despite all the diffi  culties and com-

plexities outlined in this article, it is 

considered that the newly rehabilitated 

road, services and ancillary work have 

considerably enhanced the attractiveness 

of this popular and charming area. It has 

been reliably learned that property values 

along the completed sections of road have 

increased considerably due to the aes-

thetic benefi ts, as well as the increase in 

off -street parking areas.

Th e employment of a fi rm of profes-

sional public liaison consultants has 

proved to be invaluable in terms of 

keeping the public informed on all mat-

ters and happenings concerning the pro-

ject on an on-going basis.

Th e many challenges faced by the 

contractor were met as a result of the 

extremely close liaison and cooperation 

between all the members of the project 

team.  Th e input of the client, City of Cape 

Town Roads and Stormwater Department, 

is particularly acknowledged for their vi-

sion, valued input and support. 

PROJECT TEAM

Client 
City of Cape Town Roads and 
Stormwater Department 
(Paul Booth, Mark Doubell, 
Ian McDonald)  
Consulting Engineer
Kayad Knight Piesold Consulting 
Engineers (John Craig, Andy Rush, 
Darryl Carver)
Contractor
Civils 2000 (Pty) Ltd (Rob Starke, 
Chris Ford, Alan Espey)
Community Liaison Consultants
Chand Environmental Consultants 
(Sadia Chand, Kim Diedericks, 
Victoria Donaldson)
OHS
Engelbrecht and Associates 
(Rod de Witt)
Environmental Consultants
Envirowise (Lynda Muller)
Landscape Architect
City of Cape Town Urban Design 
(Ancunel Steyn)

Restricted roadway width available to traffic during the upgrading

Asphalt paving in progress

View of completed brick paving
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IN TERMS OF the SANS 10100:2000 Parts 1 and 2, designers 

of reinforced concrete structures must base their designs on the 

cube strength of concrete, and SANS 5863:2006 specifi es how 

this must be tested. Th e cube strength is known as the charac-

teristic strength of the concrete and is the strength given in the 

material specifi cation for the structure. It is further defi ned as 

the strength below which only 5% of the cube results may fall, i.e. 

it must give the designer a 95% confi dence level that the strength 

will be achieved. Statistically, a 100% confi dence level requires 

making concrete so much stronger than specifi ed that it becomes 

economically unacceptable.

The characteristic strength of concrete is given the 

symbols fcu in the design code, and in the derivation of the 

design formulae for reinforced concrete design it is reduced 

by dividing it by relevant factors, so that only 45% of the cube 

strength is used in the design. This strength is obtained from 

a pampered little cube of concrete which is perfectly trans-

ported, placed, compacted and cured; it is NOT defined as the 

compressive strength of the concrete in the structure nor is it 

ever intended to be!

Should the strength of the concrete in the cubes fail to satisfy 

the acceptance criteria given in the code (which allow a certain 

proportion of failures) then the code allows certain options to 

guide the designer or supervisor on the actions to be taken. It 

is also probable that in most cases cube failures represent poor 

cube making and may well not represent the concrete in the 

structure in any way. Th e actions given in the code are as follows 

(in the sequence given):

1.  Th e design calculations for the structure should be reassessed 

to see whether the cube strength as measured is adequate 

to support the load to be carried on the element concerned, 

bearing in mind that similar structural elements are fre-

quently designed to have similar dimensions and reinforce-

ment, and seldom carry the same load.

2.  Non-destructive testing, such as a rebound hammer or sonic 

tests may be tried, but seldom give a defi nitive answer and are 

generally inconclusive.

3.  Drilling and assessment of core strengths taken from the 

structure.

4.    Load testing which is not always practicable.

Th e action of drilling of cores is the usual recourse when cube failure 

is experienced, but it must be recognised that the concrete taken 

from a structure will not usually equal the strength of the pampered 

concrete measured from a cube. Th e code recognises this by reducing 

the required core strength of concrete below that of the characteristic 

strength by the application of factors which are less than one.

What to do when
the cubes fail!!

Bruce Raath Pr Eng

B A Raath & Associates
brucera@telkomsa.net

C O N C R E T E  T E C H N O L O G Y
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Manholes that last for more 
than a lifetime

Future roads will continue to  

need manhole access to stormwater, 

sewerage and communication pipelines. 

Superb design and leading-edge manufacturing 

processes ensure that ROCLA provides truly 

reliable manhole solutions. ROCLA manholes are 

maintenance-free and will never require upgrading 

– if it’s not broken, why fix it? ROCLA manholes 

are ready for the future. 

ROCLA is ISO 9001:2008 certified and has the 

SABS mark of approval on all applicable products.
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OUR DIFFERENCE IS CONCRETE

Contact ROCLA now on  
Tel: (011) 670-7600 or  

Fax: 086 675 8985
Web: www.roclaproducts.co.za

Th e test method for testing cores also requires factors to be 

applied to the measured core strength to adjust for the presence 

of reinforcing steel cut during drilling, the shape of the core and 

the proportion of entrapped air visible in the core. Th ese factors 

are all greater than one and increase the strength of the concrete 

as measured in the core crushing test.

Th e methods for acceptance or rejection of the compressive 

strength of concrete given above must be used with caution and 

the following must be taken into account:

1.  An engineer specifi es and a constructor contracts to produce 

a certain strength of concrete as measured by cubes.

2.  Cubes are frequently poorly made and do not represent con-

crete in the structure, as the handling of the material is very 

diff erent in the laboratory and in situ. No malpractice in 

cube making can, however, increase the apparent strength 

of the concrete.

3.  Drilling and crushing of cores is the most common course of 

action taken when cubes fail. Th e strength of a core does not 

have to equal the strength of a cube and is based on a reduced 

characteristic strength to allow for the diff erence between in 

situ and laboratory handling of the concrete. Core strengths, 

as measured by crushing, are enhanced to allow for varia-

tions in testing procedure.

4.  Th e actual strength of the concrete in the structure, as meas-

ured by crushing of cores, is irrelevant if the core strength 

satisfi es the acceptance requirements given in the code. Th e 

purpose of drilling cores is to estimate whether the charac-

teristic strength, as measured by cubes, had been achieved by 

the contractor. 

Very inaccurate cube moulds

Core showing lack of coarse aggregate at the top
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L E G A L

INTRODUCTION
Alternative Dispute Resolution (ADR) is 

a collective term commonly referring to 

the resolution of disputes outside of the 

litigation process of our courts. As an 

extrajudicial process it usually refers to 

mediation, adjudication and arbitration. 

ADR is extensively used in engineering 

contracts to resolve disputes that arise 

out of the contract. However, factors that 

infl uence the decision as to which of the 

ADR processes to utilise are: the type and 

nature of the dispute, enforcement of the 

outcome and whether there is a further 

option to fi nalise the dispute, and the 

costs of the chosen ADR process.

In most cases the ADR process is 

stipulated in the contract, and the par-

ties to the contract are obliged to follow 

the agreed process. In some contracts 

the contract-specifi c process provides an 

alternative for the declarer of the dispute 

to choose from. Certain purely legal 

disputes cannot be properly dealt with by 

way of mediation and adjudication, and 

it falls to arbitration to deal with such 

issues. A technical or expert opinion or 

decision, necessary for the execution 

of the contract, given by an engineer or 

architect, as the case may be which is 

disputed by the contractor, is not a dispute 

for resolution by an ADR process. A pay-

ment certifi cate, interim or fi nal, issued by 

a properly appointed engineer, is a liquid 

document1 and is not a dispute for an ADR 

process. What may be in dispute is a claim 

sounding in money where the contractor 

is of the opinion that the payment certifi -

cate is undervalued (a contractor never 

complains if it is overvalued). 

Of further importance in any ADR pro-

cess is the choice of presiding offi  cer by the 

parties. Th e parties enjoy mutual autonomy 

and by mutual agreement can make such 

an appointment. Th e dispute may be overly 

technical and/or overly legal, and in making 

the choice of the presiding offi  cer, these 

facts should be taken into account.

MEDIATION
A mediator is a third party, chosen by the 

parties or appointed via an agreement that 

assists the parties to facilitate a resolution 

to the disputes they may have. Th e medi-

ator is the master of the process and tries 

to gather an understanding of the facts of 

the disputes. Th e mediator does not, gen-

erally, rely on evidence from the parties, 

but attempts to bring them together to 

reach a settlement.

Th e mediation process is private, vol-

untary or by agreement, confi dential and 

is conducted without prejudice to either 

party. Mediation in construction disputes 

is usually an alternative to dispute resolu-

tion, and the aggrieved party usually has 

a further opportunity, within a specifi ed 

time period, to refer the dispute to arbi-

tration for a fi nal result. Th e mediator’s 

opinion is regarded as irrelevant to be ap-

plied in any further process.

Mediation in its diff erent forms

Th e most common form of mediation is 

the common-law mediation which appears 

in many construction and engineering con-

tracts2. Th e parties are obliged to attempt 

mediation to resolve their disputes as set 

out in the agreement. Th e party that is in 

disagreement with the mediator’s opinion 

refers the dispute to arbitration and the 

process starts all over again. Mediation 

may be avoided if the agreement provides 

that mediation is only in the alternative.

Alternative Dispute Resolution
in engineering contracts

Adv Emile van der Hoven Pr Eng

Advocate of the High Court of South Africa
Chairman

  International Society of Arbitrators and Mediators
emilevdh3@gmail.com
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TECCO® – an engineered
slope stabilisation system

The TECCO® slope stabilisation system is an active 
stabilisation method, that is a cost effective and 
green alternative to shotcrete:

  dimensioning concept RUVOLUM®

the RUVOLUM® 7.0 software. 

Geobrugg Southern Africa (Pty) Ltd

® movie

Statutory mediation is prescribed in 

an Act together with the purpose and 

desired result intended therein. Examples 

are: section 4 of the Mediation in Certain 

Divorce Matters Act 24 of 1987, section 22 

of the Development Facilitation Act 67 of 

1995, section 23 of the Children’s Act 38 

of 2005, and others.

South Africa is in the process of 

introducing court-based mediation. Th e 

Department of Justice and Constitutional 

Development has already made available 

a draft of the “Court-Annexed Mediation 

Rules”3. Court-based mediation is similar 

to common-law mediation in that it is vol-

untary and conducted without prejudice, 

but diff ers in one major aspect: state con-

trol and intervention. Th ere is one major 

advantage, however, in that should the 

parties reach an agreement or settlement, 

the agreement or settlement is immediately 

made an order of court. It is respectfully 

submitted that court-based mediation 

should be considered in construction and 

engineering contracts as a one-stop dispute 

resolution process; the voluntary aspect of 

court-based mediation may cause the par-

ties to proceed to arbitration or litigation.

Mediation is not suited to disputes that 

require legal representation, viva voce and 

expert evidence, and disputes that have legal 

issues. Th e cost of the mediation is paid by 

both parties as the mediator does not issue a 

cost order, whereas an arbitrator does.

ADJUDICATION
An adjudicator is a person similar to a 

mediator – a third party appointed by 

agreement between the parties and who 

is the master of the process. Adjudication 

is a more formal process and is contract 

specifi c4. Many of the contracts contain 

Rules5 for the adjudication process and 

require that the parties submit written 

submissions to the adjudicator.

Th e adjudicator is not required to 

conduct a hearing, but may do so. Th e 

adjudicator can determine the dispute 

on the papers only, which is similar to 

Motion Proceedings in a civil court. In 

terms of the Rules the adjudicator makes 

his determination fairly quickly. Th e cost 

of the adjudication is borne by the parties 

on an equal basis. Once again, adjudica-

tion is an alternative process and the 

aggrieved party can, within a specifi ed 

time, refer the dispute to arbitration for 

a fi nal decision. Th e parties are generally 

not represented, but may be assisted by 

any professional or expert to prepare their 

written submissions to the adjudicator. 

ARBITRATION
An arbitrator is a suitable independent 

third party agreed to by the parties. Th e 

arbitrator must be appointed in writing 

for the Arbitration Act6 to apply. Th ere 

are many institutions from which to seek 

and appoint an arbitrator7. An arbitrator 

chosen from these institutions is usually 

an attorney or an advocate. Arbitration 

agreed to verbally is conducted in terms 

of the common law (not recommended).

In brief the arbitration process is 

similar to civil litigation, provided a 

proper dispute8 (not: “I am unhappy with 

your work”) must be declared, the arbi-

trator must be appointed in terms of the 
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agreement, or the parties can consent to 

arbitration or the arbitrator in writing, 

there are specifi c rules for the conduct 

of arbitrations, no appeal emanates from 

arbitration (even if the parties so agree)9 

and the aggrieved party is left only with 

a review process, which may be appealed 

(and which admittedly is confusing).

Th e arbitrator’s Award is fi nal and 

binding and the Award may be made an 

order of court10 and must contain a cost 

award. Th e cost usually follows the result 

unless there are special circumstances.11 

Th e parties contribute to the cost of the 

arbitration on a 50/50 basis until the Award 

is published, after which the costs are ad-

justed in accordance with the Award.

Arbitration is ideally suited to compli-

cated factual and legal disputes. Parties may 

be represented by legal and other represen-

tation, call expert evidence, apply for inter-

locutory orders, ask for specifi c performance 

and special cost orders. Th e arbitrator may 

not, of own accord, resign his appointment 

as he/she may expose himself/herself to a 

damages claim.12 Th e arbitrator’s function is 

judicial and not administrative in nature.13 

Th e advantages of arbitration are 

simply that the parties can determine the 

procedure, the location of the forum, by 

agreement change the Rules to expedite 

proceedings and the arbitration Award is 

fi nal (except for the Review).

NOTES
1.  Joob Joob Investments (Pty) Ltd v 

Stocks Mavundla Zek Joint Venture 

2009 (5) SA 1 (SCA) at paras 27–28.

2.  Examples: BIFSA Non-Nominated 

Sub-Contract Agreement – 1994 

Edition; Nominated/Selected 

Subcontract Agreement – JBCC Series 

2000, 4th Edition, March 2004.

3.  Available at: www.justice.gov.za/

legislation/invitations/invite-mediation.

4.  Adjudication can be found in: Principal 

Building Agreement – JBCC Series 

2000, Edition 5, July 2007, Clause 40.

5. n3.

6. 42 of 1965, see Section 1.

7.  Such as:  International Society 

of Arbitrators and Mediators, 

Arbitration Foundation of South 

Africa, and others.

8.  Frank R Th orold (Pty) Ltd v Estate 

Late Beit 1996 (4) SA 705 (A) at 

708I–709A.

9.  Goldschmidt and Another v Folb and 

Another 1974 (3) SA 728 (T).

10. n6 section 31.

11.  Joubert t/a Welcon v Beacham and 

Others 1996 (1) SA 500 (C).

12.  Umgeni Water v Hollis NO and 

Another 2012 (3) SA 475 (KZD) paras 

36–40.

13.  Total Support Management (Pty) 

Ltd and Another v Diversifi ed Health 

Systems (SA) (Pty) and Another 2002 

(4) SA 661 (SCA). 

When I say I’ll deliver... 
I deliver!
Ben Pretorius
Safety Officer

Together, the Johnson team delivers a SMART lift
Safety | Maintenance | Availability | Reliability | Total Cost Effectiveness

Tel: +27 (011) 455 9222 or 0860 CRANES | Fax: +27 (011) 455 9230

D
es

ig
ne

d 
by

 A
to

m
ic

 D
es

ig
n 

St
ud

io
.  

Pr
od

uc
ed

 b
y 

C
or

al
yn

ne
 &

 A
ss

oc
ia

te
s 

  T
el

: (
01

1)
 4

22
-1

94
9

The advantages of arbitration 

are simply that the parties can 

determine the procedure, the 

location of the forum, by agreement 

change the Rules to expedite 

proceedings and the arbitration 

Award is fi nal (except for the Review)
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M A R K E T  C O N T R I B U T I O N

IN JUNE THIS YEAR Rubicept (Pty) 

Ltd, the developers of the Metrowind 

Van Stadens Wind Farm, announced the 

arrival of the fi rst shipload of Sinovel 

wind turbine components for the project. 

Th e components arrived in the Port 

of Ngqura near Port Elizabeth in the 

Nelson Mandela Bay Metro.

Basil Read Matomo, subsidiary of 

the JSE-listed construction, mining, de-

velopment and engineering group Basil 

Read, confirmed that the turbines were 

transported on two ships from China 

that arrived in South Africa on 6 and 10 

June respectively. 

Marius von Wielligh, Director of 

Energy at Basil Read Matomo, said: “Th e 

arrival of the fi rst shipload of turbines is a 

signifi cant milestone for the project. We 

have been working hard in preparation for 

this moment. Transporting the turbines 

to the wind farm site will be a challenging 

task, but I am confi dent that with our 

team of experts we will excel at this task.” 

Erection of the turbines was expected 

to begin during August 2013. 

Donald McGillivray, a Director of 

Africoast Engineers, said: “Africoast is 

proud to be part of this exciting project 

and to be working together with such a 

dynamic team from Basil Read Energy. 

The Metrowind Van Stadens Wind 

Farm is a strategic project of national 

significance that has numerous positive 

local benefits for the Metro, including 

meeting nearly 50% of the Metro’s 

target to generate clean, sustainable, 

renewable electricity, as well as in-

vesting in, benefiting and uplifting the 

local community.”

Th e Metrowind Van Stadens Wind 

Farm is six months into construction 

and is generally ahead of schedule. Th e 

civil works are nearing completion with 

all nine wind turbine bases complete. 

Th e main control building and individual 

turbine mini-substations are also cur-

rently under construction. 

Th e advancement of roads and turbine 

platforms has been a priority in anticipa-

tion of the delivery of the wind turbines 

on site. Electrical works on site have also 

begun and are ramping up to peak works 

within the next few weeks. Th e site has re-

mained compliant with all environmental 

specifi cations and met targeted job crea-

tion goals for the project to date.  

Basil Read Matomo was awarded the 

R475 million EPC contract for the construc-

tion of the 27 MW Metrowind Van Stadens 

Wind Farm project. Th e scheduled com-

mercial operation date is 1 February 2014. 

Th e wind farm will feed 80 000 MWh/

year of green electricity into the grid of the 

Nelson Mandela Bay Metro.

 INFO

Nqobile Simelane

Metrowind  

011 581 7676   

nsimelane@brenergy.co.za   

www.metrowind.co.za

Metrowind’s wind turbinesMetrowind’s wind turbines
arrive in Port Elizabeth 

Metrowind Van Stadens Wind Farm Sinovel wind turbine blades onboard the Kota Bakat in the Port of Ngqura in June 
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The offloading of the first of the tower sections from the Kota Bakat in June 

Pouring of concrete at foundation SO5

Crane placing embedment ring on support brackets at SO4Excavation for the foundation at mini-substation SO9
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M A R K E T  C O N T R I B U T I O N

WIDE RANGE OF PRODUCTS TO 
ENHANCE PIGMENTED COLOURING 
OF CONCRETE
Chryso Southern Africa produces a wide 

range of products that aff ect and enhance 

concrete colouring.

The company is also the sole 

distributor of the leading German 

Lanxess inorganic iron oxide Bayferrox 

pigments for the southern African con-

struction industry. 

Hannes Engelbrecht, Chryso SA’s 

Business Manager for concrete aes-

thetics, highlights that, in addition to the 

wide range of Bayferrox pigments avail-

able, the company also provides several 

products that play an important ancillary 

role in colouring concrete. Th ey are:

 ■ ChrysoParefl o 20, which is an effl  ores-

cence-reducing water repellent that reacts 

with the cement matrix creating a pol-

ymer network that fi lls the capillary holes 

in the concrete, thereby preventing effl  o-

rescence, as the soluble salts cannot travel 

through the capillaries and crystallise as 

they would have once in contact with air. 

ChrysoParefl o 20 also limits colour varia-

tions of concrete and assists in producing 

a richer colour in the concrete.

 ■ Chryso Colour Flash D is a chloride-

free admixture used in dry concrete to 

provide colour stability and improve 

mould fi lling, with higher compressive 

strengths and impermeability.

 ■  Chryso Fibre Plus are microfi bres that 

control and reduce plastic shrinkage 

and plastic settlement cracks. It also 

greatly improves the concrete sur-

face quality by reducing the amount 

of bleed. “Excessive bleeding on the 

surface can cause colour to fade and 

make the concrete porous,” Engelbrecht 

explains. Chryso Fibre Plus also boosts 

the hydration of cement and improves 

cement matrix bonding to achieve a 

more durable concrete surface, which 

is resistant to abrasion that would nor-

mally expose aggregate that is not the 

same colour as the pigmented concrete.

 ■ Chryso Superplasticisers such as the 

ChrysoFluid Optima (for ready-mix) 

and Premia (for precast) ranges assist in 

the homogenous dispersion of pigments 

throughout the concrete mix.

Chryso SA unique in providing products 
and guidelines for coloured concrete 

Pigments to enhance concrete colouring
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 ■ Chryso Dem Aqua 100 is an essential 

mould-release agent for concrete 

producers with stringent quality re-

quirements. The release agent creates 

a consistent, smooth and blemish-

free concrete surface with minimum 

blow holes and reduced dusting of 

mould surfaces. Chryso Dem Aqua 

100 does not leave stains on the 

concrete and is particularly suited to 

the production of architectural and 

decorative concrete. 

GUIDELINES ON COLOURED CONCRETE 
As well as providing products to af-

fect and enhance concrete colouring, 

Chryso SA also provides guidelines for 

its use, highlighting seven important 

factors that influence the quality of col-

oured concrete.

Th e vital factors to consider when 

producing pigmented concrete are:  

 ■ Cement. Portland cement can vary 

significantly in colour from light 

to dark grey. This change in colour 

can influence the final colour of 

pigmented concrete. Therefore it is 

important to use the same cement 

throughout the production of col-

oured concrete. White cement should 

be used when producing pigmented 

concrete with great colour clarity, 

particularly for bright colours. The 

higher the cement content, the more 

intense the colour.

 ■ Aggregates. Th e colour of aggregates 

also infl uences the ultimate colour. It 

is therefore important to ensure that 

the entire surface area of the aggregate 

is coated with the pigmented cement 

paste so that the fi nal product is not a 

mixture of the colour of the pigment 

and the colour of the aggregate.

 ■ Mixing water. Water dilutes the 

colour of the pigments in the mix, 

and excess water evaporates from 

concrete leaving behind pores that 

scatter incidental light and lighten the 

colour of the pigment. Excess water 

also causes excessive bleeding and a 

non-uniform colour.

 ■ Formwork. Th e type, colour and condi-

tion of formwork can infl uence surface 

colour. Formwork with diff erent rates 

of absorption will create surfaces with 

diff erent colour shades. Absorption 

discolouration also occurs when re-

lease agents are not applied uniformly. 

Formwork that pulls away from the 

concrete surface or has leaky joints can 

cause uneven water loss from the con-

crete and a streaky surface.

 ■ Dispersion. It is important to mix the 

pigment with the aggregate before the 

cement is added. From then on, the 

mixing process is the same as for un-

pigmented concrete.

 ■ Temperature during drying. In 

higher temperatures, fine crystals 

develop in the cement matrix. These 

crystals determine how the light scat-

ters on the concrete. The smaller the 

crystals, the lighter the pigment in 

the concrete.

 ■ Effl  orescence. Th is is the result of free 

lime formed when the cement sets, 

and which then, when dissolved in 

the mixing water or in external water 

such as rain or dew, migrates through 

capillaries in the concrete matrix to 

the surface. Th ere it reacts with carbon 

dioxide in the air to form insoluble and 

unsightly calcium carbonate deposits 

which are particularly noticeable on 

the surface of pigmented concrete. 

Care should be taken when using ad-

mixtures with high levels of calcium 

chloride as this can cause primary 

effl  orescence. Th e more impermeable 

the concrete, the less likely that effl  o-

rescence will appear.

All Bayferrox pigments are UV-stable 

and comply with quality standards EN 

878 (the use of pigments for colouring 

building materials), and ASTM C979 

(pigments for integrally coloured con-

crete) and carry the CE mark on their 

packaging. Th e CE mark is a mandatory 

conformity marking for products sold in 

the European Economic Area (EEA).

Chryso SA also has a colour labora-

tory in Jet Park that houses sophisticated 

equipment, including a colourimeter 

that can measure the colour strength 

of pigmentation. Th e laboratory can 

provide customers with specifi cations to 

colour-match available concrete masonry 

production lines. 

More information on pigmented 

colouring of concrete and other essential 

advice can be obtained from Chryso SA's 

free leafl et Pigmented Concrete.  

 INFO

Kirsten Kelly 

Chryso SA

011 395 9700

www.chryso.com

ChrysoPareflo 20 water repellent plays a major role in preventing 
efflorescence (such as pictured on the left) in pigmented concrete
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IN BRIEF

PROTECTING THE 
ENVIRONMENT -
FRANSCHHOEK SEWAGE 
TREATMENT PLANT
A well publicised crisis of pollution in the Berg River, in the Western 
Cape, resulted in a pro-active municipality taking immediate and 
appropriate action. Urgent interventions were necessary, and 
under such critical circumstances, timeous implementation of the 
appropriate technology eliminated the risk of any further pollution 
to the environment.

Erection and commissioning

The new emergency sewage treatment plant at Franschhoek was 
designed by Prentec (Pty) Ltd according to specifi cations sup-
plied by the consultant. Prentec’s Process Director, Adrian Viljoen, 
comments on the project: “The plant provided uses the activated 
sludge process with extended aeration in a sequencing batch re-
actor (SBR). Two SBRs were installed in parallel, each with a ca-
pacity of 625 m3/day, with two decant cycles per day. Each decant 
discharges 313 m3 every twelve hours.” 

Design criteria

The plant was designed based on the following parameters:

Parameter SBR Plant

Hydraulic load (m3/day) 1 250

Chemical oxygen demand (kg/day) 1 500

Ammonia (kg N/day) 95

Total phosphorous (kg/day) 16

Parameter SBR Plant

Chemical oxygen demand (mg/ℓ) 1 200

Biochemical oxygen demand (mg/ℓ) 600

Ammonia (mg N/ℓ) 76

Total phosphorous (mg P/ℓ) 13

Erection of plant

The SBR was constructed from preformed proprietary fusion-
bonded epoxy powder-coated steel plates and bolted in place on 
a concrete fl oor. This was done, as required by the client, to allow 
easy future dismantling of the SBR for possible deployment at 
another location. Plant erection was completed in approximately 
twelve weeks.

The plant is fully automated and the sequence is controlled by 
a Programmable Logic Controller (PLC), while operator-plant com-
munication is achieved with a Human Machine Interface (HMI). 
The PLC is pre-programmed and setting of the various sequence 

times is allowed from the HMI. The HMI indicates the status of the 
plant regarding the process steps right through to the status of 
valves and instrumentation.

Disinfection is achieved by gaseous chlorination through a 
dedicated chlorinator for the Prentec plant.

Results achieved during the start-up phase

The raw sewage enters the SBR plant via an existing raw sewage 
reservoir, which is fed from the discharge of the existing inlet works 
that comprises a grit removal channel, followed by a mechanically 
raked screen. The raw sewage reservoir is essentially an anaerobic 
pond and the release of gasses from this pond was observed. This 
indicates that methane is produced in this reservoir and that partial 
organic removal is taking place.

The feed to the SBRs is extracted from the lower part of the 
raw sewage reservoir and pumped to the SBRs when these re-
quire feed during the fi lling and aeration stage.

Due to power supply limitations the two aerators cannot 
operate simultaneously, and the control system was therefore 
adjusted to allow only one aerator operating at any given time. This 
results in one SBR being aerated for about 50% of the time while 
the other one is in idle mode. Suffi cient aeration was achieved 
based on Chemical Oxygen Demand (COD) and ammonia ni-
trogen oxidation which were both within General Limit Values 
during the commissioning phase.

The new emergency sewage treatment plant at Franschhoek 
was constructed in record time to prevent pollution of the 
pristine environment

Due to power supply limitations the control system was 
adjusted to allow only one aerator operating at any given time
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In order to establish a viable biomass early on in the commis-
sioning phase the SBRs were seeded with waste-activated sludge 
from the adjacent existing activated sewage treatment plant. This 
proved to be effective, as viable biomass was quickly established 
in the SBRs, resulting in the required fi nal effl uent quality being met 
early in the commissioning phase.

Compliance was not expected until at least two to three sludge 
ages had elapsed if no seeding was done. The design sludge age 
for this plant is thirty days. Viljoen states that General Limit Value 
compliance was achieved within less than three weeks after start-
up. “COD, ammonia and nitrate concentrations were all well within 
General Limit Value requirements,” he says. Phosphate concentra-
tions were generally less than 1 mg P/ℓ with two results above one 
but < 5 mg/ℓ.

This was achieved without chemical precipitation, proving that 
biological nutrient removal is possible in correctly confi gured SBR 
treatment plants where sewage is being exposed to an anaerobic 
environment prior to being treated in the SBR plant where aerobic 
and anoxic conditions predominate.

The construction of this temporary WWTP in Franschhoek was 
indeed a successful intervention to ensure that the environment 
was protected without delay.

 INFO

Debbie Besseling

Idube Media

debbie@idubemedia.co.za

PUBLIC EYE, GREEN LAWS 
GUIDE GROWTH AT SALDANHA
A promising economic future lies ahead for the Saldanha Bay area, 
but pressure from local communities and increasingly stringent 
regulations will compel any developer to tread carefully through 
this environmentally sensitive zone.

According to Sue Reuther, principal environmental consultant 
at SRK Consulting in Cape Town, this picturesque part of the West 
Coast has a number of unique environmental features that attract 
and shape business development in this area.

Saldanha Bay is the only naturally deep and sheltered port along 
this stretch of the coastline, which led to the construction of the iron 
ore port in the 1970s, and with it a steady increase in residents and 
the establishment of associated businesses and industries. 

To the south of Saldanha lies Langebaan Lagoon, a Ramsar-listed 
wetland of international signifi cance, which is the last stop for thou-
sands of birds migrating south each year from the European autumn.

“Many parts of the lowland and coastal areas around Saldanha 
Bay are now designated as critical biodiversity areas (CBAs) by 
the province’s statutory conservation body CapeNature,” says 
Reuther. “There is also growing legal protection of the country’s 
coastline through the Integrated Coastal Management Act, as well 
as the EIA Regulations. Environmental impact assessments (EIAs) 
are thus frequently required in this area before any decisions can 
be made about development.



68 August 2013 Civil Engineering

“The local community is very aware of the area’s environmental 
attributes and the risks posed by uncontrolled development; many 
sectors, such as tourism and aquaculture, rely on a clean environ-
ment. Community groups are therefore very active in the environ-
mental consultation processes that are triggered by new project 
proposals and are vigilant of the activities of businesses already 
operating in the area.”

However, as in most parts of South Africa, there is also the 
need for growth and job creation, so alongside the environmental 
lobbies and codes that make investors more accountable for their 
impact on nature, other local groups exert pressure to bring em-
ployment to the area.

“We have noted that communities seeking jobs are increas-
ingly vocal in support of projects that could create employment,” 
says Reuther.

“This high level of stakeholder engagement is a feature of this 
town,” she continues. Having been involved there for well over a 
decade, SRK has conducted various environmental, social and 
economic studies, developing a keen sense of the issues, role 
players and technical and legislative peculiarities in the area.

“We’ve also managed many permitting processes for clients, 
to ensure environmental compliance and best practice once a pro-
ject has received environmental authorisation,” says Reuther.

“A number of new laws have come into effect in recent years 
that have changed requirements for permitting. Previously, any 
effl uent discharged into the coastal environment fell under the 
National Water Act and required a water use licence. But this law 

doesn’t really consider the marine environment, so the Integrated 
Coastal Management Act is a step forward in this regard, in-
troducing the need for coastal water discharge permits. SRK is 
helping a number of clients to navigate this permitting process.”

Clients have also been assisted to obtain atmospheric emis-
sions licences in terms of the relatively new Air Quality Act, as 
well as waste management licences in terms of the 2008 Waste 
Act. Recent coastal projects requiring this assistance include port 
expansions, a fi shmeal plant, a desalination plant and minerals 
benefi ciation facilities.

“It is vital that we keep abreast of the relevant requirements 
for EIAs and other permits, as well as general trends in the area. 
Regular interaction with district and municipal permitting authori-
ties is also paramount.

“Experience in environmental and social impact assess-
ment in Saldanha has enabled projects to move forward quickly, 
through unique insights into the main issues and effective stake-
holder engagement.

“Broad exposure to the area has also assisted in compiling 
strategic planning documents, such as the West Coast District 
Municipality’s Coastal Management Plan. This document identifi es 
key priorities for coastal management in the area and assigns re-
sponsibilities to various government authorities,” continues Reuther.

Dune rehabilitation programme south of Saldanha Bay

Natural vegetation in the back-of-port area that 
forms part of the Critical Biodiversity Area

Geotechnical Drilling &
Investigative Specialists
JK Developments specialises in Geological 

Investigations with extensive experience in the 
extraction of information from Dolomite areas.

Serving the construction and mining industries,
we offer a wide range of 

services such as:

 Dolomite stability investigations.
 Sinkhole investigations.
 Water monitoring boreholes and 

 Burrow pit investigations.
 
bridge and building piles.

 

Phone: +27 (0)12 668 9905/6
Mobile: +27 (0)82 554 9443

Fax:  +27 (0)12 668 9907
Email:  info@jayk.co.za
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As the northern-most deep-water port on the West Coast, it 
is anticipated that Saldanha Bay can become a key service hub 
providing maintenance and other services for the Angolan oil and 
gas sector. Proposals to establish an industrial development zone 
at Saldanha Bay emphasise the potential value of logistics, repairs, 
maintenance and fabrication work for companies on the oil and 
gas fi elds of sub-Saharan Africa.

“Due to our extensive involvement in oil and gas projects in 
Angola, Mozambique and South Africa, we hope to play an active 
role in the environmental management of future oil and gas activi-
ties in Saldanha,” Reuther concludes. “Intense local interest will 
ensure that these opportunities are closely scrutinised.”

 INFO

Sally Braham

sally@sbpr.co.za

SAPPMA TO RELEASE 
REVISED TECHNICAL 
MANUAL FOR 2013–2014

The Southern African 
Plastic Pipe Manufacturers 
Association (SAPPMA) will be 
releasing its revised 2013–
2014 Technical Manual at the 
end of August 2013.

According to Jan Venter, 
SAPPMA Chief Executive 
Offi cer, the purpose of this an-
nually updated manual is to pro-
vide basic, relevant and updated 
information to engineers when 
they select and specify the 
plastic pipes that are to be used 
in water supply and wastewater 
disposal applications.

“Pipelines form a key part of South Africa’s infrastructure and 
should therefore be long-term. Modern plastic pipe materials are 
suitable for hundred-year lifetimes, and the engineers involved in 
specifi cation processes need to be equipped with the most recent 
and independent design information when they are making their 
decisions,” Venter explains.

However, SAPPMA also warns that poor quality plastic pipe is 
not necessarily obvious from a visual point of view. “This makes it 
even more important for design engineers or specifi ers to apply all 
available precautions in the selection of manufacturers, suppliers 
and installers,” Venter adds.

Apart from covering the differences between the various types 
of plastic pipes and explaining the basic procedures that need to 

be taken when engineers select and specify the correct pipe, the 
2013–2014 edition is also infl uenced by some of the latest interna-
tional trends and developments coming out of the overseas plastic 
piping industry aimed at quicker and safer installations, reducing 
manufacturing costs, reducing down-time and improving overall 
effi ciency. It also includes sections on HDPE fabricated fi ttings, as 
well as the jointing of HDPE. 

SAPPMA’s Technical Manual does not replace published text 
books and codes on the subject, but should be used as a basic 
guide in the use, selection and specifi cation of plastic pipes. 
“This is a publication for the industry by industry experts who 
are in the best position to advise engineers on the correct size, 
strength and material properties for a range of different applica-
tions,” Venter concludes. 

Copies of the publication will be made available to design 
and civil engineers via SAICE, or can be purchased directly from 
SAPPMA at a cost of R200 per copy. Copies will be limited and will 
be issued on a fi rst come, fi rst served basis.

 INFO

Louise Muller

011 314 4021

admin@sappma.co.za

Jan Venter, CEO of SAPPMA



I’VE ALWAYS BEEN unsettled by the 

expression that small things amuse 

small minds, which casts an inherently 

negative and somewhat condescending 

light on the subject. This creates great 

discomfort, as it essentially imposes 

critical judgement on the creative 

process of the mind, which is not at all 

conducive to imaginative and innovative 

thinking to begin with. I’d rather like 

to perpetuate the idea that the greatest 

minds can be inspired by the smallest 

of things. This is indeed a much more 

positive perspective and one which 

resonates well with the contemplative 

nature of the engineering mind. I also 

find it to be a valuable trait in the South 

African context at large. Amidst the 

chaos and struggle we seem to have 

developed an exceptional affinity for ap-

preciating the small and simple things 

in life, both in thought and action. 

Somehow we’ve managed to remain jus-

tifiably optimistic about the road ahead. 

Sure, one cannot resort to naivety and 

exclude oneself from the clutches of 

reality, nor is it apt to shield one’s per-

spective from the frightening problems 

we face. However, to give in to fear and 

anxiety is in itself a sentiment of despair 

and in extreme cases admitting defeat – 

arguably posing the greatest barrier to 

creative thinking and thus the pursuit 

of innovative solutions in order to effec-

tively address these very problems.

In the spirit of creativity and in-

novation, the Young Members Panel 

(YMP) of SAICE would like to pro-

mote a drive – a sort of campaign, if 

you must – to encourage fresh ideas 

and new ways of approach. It is not 

intended that this ‘campaign’ be filled 

with fireworks and confetti, balloons 

and fancy speeches; it simply is one of 

‘thought’. It is a drive for contemplation 

beyond the standard norm. We’d like 

to remove all barriers and encourage 

Young Members (under 36s) to pro-

duce refreshing ways of approaching 

problems, on all facets of the civil engi-

neering profession, and share them in 

the SAICE Civil Engineering magazine. 

We hope to see more engagement and 

interest in the magazine as a platform 

for disseminating knowledge and in-

citing inspiration, particularly among 

Young Members. 

We have a rapidly ageing industry, 

with a great number of competent 

veterans in the field retiring over the 

next decade or two. The role of leaders 

in organisations of our industry would 

invariably become filled by the Young 

Members of today. Certainly this is both 

a daunting and exciting realisation, 

which is not only a reminder of the im-

portance to embrace this responsibility, 

but to be the stimuli of the change 

we want to see in the years to come. 

Furthermore, it is critical to warrant 

that this process is carried out with 

sound understanding and awareness 

Thought
Campaign
Think more. Be more.

S A I C E  A N D  P R O F E S S I O N A L  N E W S
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YOUNG MEMBERS’ PAGESNEW!

Think more.
Be more.

Vincent Kuo

SAICE Young Members Panel
vincentkuosa@gmail.com
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of the changing times. The traditional 

nature of engineering business often 

requires in-depth handling of very 

discipline-specific problems, very easily 

getting one caught up in the routine of 

one-task-after-another, seldom moving 

beyond the boundary of the familiar. 

This has resulted in so-called knowledge 

silos – not only in terms of technical 

skills and information, but also in terms 

of the broader, tacit know-how within 

civil engineering. There is essentially a 

great fragmentation of the frames of ref-

erence, which are barriers to the unified 

pursuit of solutions – solutions which 

are well aligned with the interests of the 

variety of different viewpoints. Indeed, 

to regard this deeply rooted charac-

teristic as a challenge to overcome 

seems overwhelming. That said, the 

journey must begin with one single step, 

and the YMP would like to start with 

something simple. We would like to 

initiate a movement termed the Thought 

Campaign. We simply strive to stimulate 

more mutual thinking and learning 

to diminish the effects of knowledge 

silos. Associated herewith we hope to 

propagate the adoption of a simple credo 

central to the Thought Campaign – to 

think more, to learn more, to do more, 

and hence become more.

We would like to encourage Young 

Members to submit articles, letters, 

memoranda, reports, etc, and share 

their experiences and knowledge – be 

it in the office or in the field, on or off 

the project. Perhaps there are valu-

able lessons learnt that are worthwhile 

spreading, or maybe technological inno-

vations or prototypes in which you see 

value for civil engineering. There may 

well be relevant tacit knowledge that 

you find unobtainable through tradi-

tional means. All these make great cata-

lysts for lateral thinking and creative 

reasoning, and we would like to urge 

more Young Members to take part in 

the process of the Thought Campaign. 

For those interested in submitting 

material, the idea is to have an open, 

radical platform, one not limited to 

predefined themes of the SAICE maga-

zine. Let creativity and innovation be 

the point of reference. Submissions 

can be made as usual to the editor for 

perusal (verelene@saice.org.za). Watch 

this space over the following issues of 

the SAICE magazine for more fresh 

and exciting inputs from our Young 

Members!   Please turn over for more...

 DID YOU KNOW?
 ■ The fi rst Ferris Wheel was created by Pittsburgh, Pennsylvania, engineer 
George W Ferris, in 1893. The wheel was supported by two 43 m steel 
towers and connected by a 14 m axle – the largest single piece of forged 
steel ever made at that time. The Ferris Wheel was considered one of the 
greatest engineering wonders in the world.
 ■ Twenty-fi ve thousand (25 000) double-decker buses would fi t inside the 
walls and roof of the Wembley Stadium in London. A signature feature of 
the stadium, following on from the old Wembley's distinctive Twin Towers, 
is the 134 m high Wembley Arch. With a span of 317 m, this steel arch 
is the longest single-span roof structure in the world and, uniquely for a 
stadium, requires beacons for low-fl ying aircraft.
 ■ Water slides primarily rely on civil engineering principles. This includes 
the provision of just the right amount of water to the fl ume. Without 
the right fl ow of water, there would be no ride. The speeds and lat-
eral accelerations need to be balanced with the geometric design. 
Needless to say, this combination of parameters must accommodate 
a wide range of body shapes and, of course, masses moving through 
the fl ume.
 ■ The world's largest concrete dam is the Itaipu Dam, an accomplish-
ment of two neighbouring countries, Brazil and Paraguay, in South 
America. The Itaipu Dam is a hydroelectric dam on the Paraná River 
(located on the border between Brazil and Paraguay) with a capacity of 
29 billion m3 (29 000 000 000 m3). The dam structure is 196 m in height 
and 7.919 m in length, and annually generates over 95 TWh (Tera Watt 
Hours). That’s about 5% of South Africa’s total annual energy produc-
tion combined.

DO YOU KNOW?!
A young engineering student joined a big multi-national company as a 

trainee. On his fi rst day he dialled the pantry and shouted into the phone, 

“Get me a coffee quickly!” The voice from the other side responded in 

appalled surprise, “What! You idiot, you’ve dialled the wrong extension! 

Do you know who you’re talking to?” “No," replied the trainee. “I am the 

Managing Director of the company!” The trainee paused briefl y, then 

shouted back with even greater fervour, “And do you have any idea who 

you are talking to?!” “Uh … no,” replied the Managing Director. “Good!” 

replied the trainee and abruptly put the phone down.

The traditional nature 

of engineering business 

often requires in-depth 

handling of very discipline-

specifi c problems, very 

easily getting one caught 

up in the routine of one-

task-after-another, seldom 

moving beyond the 

boundary of the familiar
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THE AGRICULTURAL REVOLUTION 

was the world’s fi rst economic revolution. 

Th is occurred about 7 500 years ago, when 

homo sapiens switched from gatherers-

hunters to farmers. Th is change led to a 

sense of place and ownership. Th en the 

industrial revolution started in England 

in the mid-1700s and it spread to parts of 

Europe and North America. Th e revolu-

tion suddenly meant that people had to go 

to machines to work, instead of farming. 

Th e machines made processes more ef-

fi cient and quicker, while ensuring better 

quality. Both the revolutions empowered 

man to produce goods and services more 

effi  ciently than their predecessors. 

In the current technological era, in-

formation and data have become readily 

available at one’s fi nger tips. Tablets and 

smart phones have revolutionised the way 

we communicate, make decisions and do 

business. Th e smart phones of yesterday 

have given way to smarter devices that 

have a much higher processing power and 

intelligence. A leading cell phone manu-

facturer refers to their recently launched 

smart phone as a ‘life companion’ rather 

than a smart phone. Th e plethora of ap-

plications that are available on the market 

simplifi es life one step further. But how 

does all this aff ect a civil engineer?

Engineers rely substantially on good 

data. On a project one starts by collecting 

information, then analysing it, identifying 

trends, and then fi nally recommending 

measures to address the problem. Surveys 

that were traditionally conducted using 

paper and pen are now being conducted 

using tablets. For example, at a leading 

consulting fi rm, in-house applications 

are developed for android-based tablets. 

Traffi  c counts, household surveys and other 

surveys are conducted using tablets. Th e 

data is wirelessly transferred in real time 

to the server. In case the tablet is lost or 

damaged, the data would still be safe. Th e 

Bluetooth technology is also often used to 

identify travel patterns within an area or 

neighbourhood. Bluetooth receivers are 

strategically located at diff erent parts of the 

study area. Th e Bluetooth receiver identifi es 

the unique MAC addresses of all the devices 

that are within a close range, along with a 

time stamp. Th e information collected over 

a period of time, at various locations, can be 

compiled to understand travel patterns and 

congestion levels in a specifi c area. 

IBM collected cell phone movement 

data in Abidjan, Cote d’Ivoire in West 

Africa. Th e data collected was used to de-

cipher information regarding the existing 

public transport routes (pink in the illustra-

tion alongside). Th e study proposed changes 

to the public transportation system to 

optimise the use of existing infrastructure, 

thereby reducing the travel time by 10%.

Similarly, by tracking cell phone data, one 

could reveal maps of poverty, movement of 

sports fans and ethnic divides. 

Design guidelines and code books are 

becoming available in electronic format 

that can be accessed on a tablet or smart 

phone. Design software such as AutoCAD 

and Civil 3D are also available for iPads and 

other tablets. Although all the functionali-

ties of the original software might not be 

available on the tablet version, one can 

view and make quick changes to a drawing, 

without having to go back to the offi  ce. 

Technology is playing a large role in 

making our lives simpler and more effi  cient. 

Th e concept of Smart Cities relies on con-

necting the city electronically to the world, 

having smart innovations in service de-

livery, e-governance and public administra-

tion. Th e large quantum of information col-

lected can be used to optimise the system, 

improve the quality of life and thereby make 

cities smarter. Th e information shared 

could include school test scores, crime sta-

tistics, foot and vehicular traffi  c, revenues, 

tax information, library usage, import and 

export statistics, airport passenger fl ow in-

formation, weather conditions, air pollution 

levels, etc. 

Th e development of the human 

psyche has changed through the ages. 

Th e way we perceive ourselves today 

and, in turn the way we perceive the 

world around us, has taken shape over 

centuries past, and is indeed still in a 

constant state of fl ux. Much of this shift 

in thinking and perception is a result of 

scientifi c discoveries and technological 

innovations. Th e role that technology 

plays in human life is undeniable, let 

alone in that of an engineer. Let us as 

engineers therefore empower ourselves 

with new ways of thinking, and thus new 

ways of doing. Such a desire and thirst 

for the cutting edge is what SAICE, and 

particularly the Young Members Panel, 

would like to incite in our readers.  

Avinash Menon

SAICE Young Members Panel
avinash@itse.co.za

The Civil Engineer
and the next Revolution

Cell phone movement data collected in 
Abidjan, West Africa, and used to decipher 
information regarding the existing public 
transport routes

Think more.
Be more.
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LEON DISON, who was a member of SAICE for 60 years, was 

born in 1922. After school in Standerton and Pretoria he enrolled 

at the University of the Witwatersrand where he graduated with 

a degree in Civil Engineering in 1942. 

He joined the Army in 1943 and served as a Sapper in the 

6th Division. 

Back home in South Africa, his first job was a brief spell 

with the Roodepoort / Maraisburg Municipality. He then 

joined the National Soil Conservation Department and 

was sent in 1947 to the Tanganyika Groundnut Scheme. A 

shortage of vegetable oils after the war prompted the British 

Government of the day to institute a scheme to produce 

ground nuts on a massive scale in Colonial East and Central 

Africa. The scheme was a failure since compaction of the soil 

made it impossible to reap a harvest.

Leon married Mercia, the love of his life, in 1950 and 

moved to the newly created Israel. Th ey lived in Haifa and, still 

working for the Department of Soil Conservation, Leon was 

involved in the construction of irrigation systems on some of 

the northern kibbutzim. 

From the time he returned to South Africa in 1952 until his re-

tirement as chairman of Basil Read some forty years later, his career 

as a construction civil engineer in South Africa was one of great 

achievement. He was particularly gifted in the execution of railways, 

tunnels, bridges and roads contracts throughout southern Africa. 

Th e following are some of the projects that he was involved in:

From 1953 to 1956 he worked for the National Soil Group 

where he was the Site Agent for the construction of a new 

runway at Waterkloof airport, under the guidance of engineers 

Van Niekerk and Kleyn. 

From 1956 to 1960 he worked for Zanen Contractors. It 

was the early days of road building by private contractors in 

South Africa. Contracts included Middelburg to Witbank, 

Klerksdorp to Wolmaransstad, and Keimoes to Kakemas/

Augrabies Falls.  

In 1960 he joined Reef Structures, which became Reef 

Levebvre. Th e company specialised in railway work, bridges 

and roads. Leon was charged with new developments for Reef 

Lefebvre. At that time, a fair amount of publicity was being given 

to a new construction material (Terre Armee or Reinforced Earth)  

developed in France by a French engineer, Henri Vidal. Leon 

asked his French associates to arrange a meeting with Henri 

Vidal. During a visit to France in the mid-seventies Leon and 

his fellow EJL director, Mike Colman,  made fi rst contact with 

Vidal in Paris, and in 1975 the company, Reinforced Earth South 

Africa, was formed.

Leon Dison receiving an award from 
SAICE President Don Macleod in 1987

Obituary
Leon Dison
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At the age of 63, Leon submitted a dissertation to the 

University of the Witwatersrand for the Degree of Master of 

Science in Engineering. Th e dissertation was titled “Management 

of Invention and Innovation in Civil Engineering”. Th e projects 

undertaken included: 

1.  Attempts to develop industrial and mining wastes as alterna-

tive construction materials, 

2.  Transfer of technology from abroad into the local construc-

tion system, and 

3.  An investigation into alternative support structures in under-

ground mining.

Leon played a signifi cant role in the construction industry in 

South Africa. Amongst other contributions he was President of 

the South African Federation of Civil Engineering Contractors, 

served on the Prime Minister’s Economic Advisory Board, and was 

Chairman of Basil Read. He played a leading part in brokering the 

marriage between Basil Read and French contractor Bouygues. 

Leon was interested in the New Engineering Contract (NEC). 

It was he who invited Dr Martin Barnes to South Africa, and in 

so doing initiated use of the NEC in southern Africa.

After leaving Basil Read, Leon returned to the fi eld of innova-

tion of alternative support structures in underground mining. He 

was the product champion for Reinforced Earth Mining Systems 

(REMS), a company formed between himself and Reinforced 

Earth, the company which he had founded. 

He worked tirelessly towards the introduction of un-

derground support systems in deep gold mines and also in 

platinum mines. He would go underground in gold mines until 

such time that he was no longer allowed to. He wrote articles 

on innovation for the SAICE journal and co-authored several 

papers on REMS innovations.

During this time he was also appointed as Honorary 

Professor at the University of the Witwatersrand and lectured 

students on contract law. He also was a mediator and arbitrator 

and settled many a dispute.

As he had been actively involved in civil engineering for some 

75 years, Leon could recall biographies and stories of people from 

all walks of the profession. If those reading this article remember 

meeting or talking to him, then rest assured he remembered you 

and probably could relate your biography. 

He was an original thinker. His point of view was always 

clear, and his own. He was exceptionally well read with a superb 

general knowledge and an incredible memory to go with it. We 

as his colleagues value our discussions with him, not only about 

engineering, but about politics, English grammar, science, his-

tory, philosophy, sport and everything else. 

On 2 September 2012 we celebrated Leon’s 90th birthday at 

our offi  ce. In his last few months, when he was not well, his on-

going reading and marking of interesting articles in engineering 

and other journals and magazines continued to be most helpful 

and appreciated.  

We at Reinforced Earth were most fortunate to have had 

Leon with us as mentor and colleague. He always had time to 

listen, to assist and to off er sound advice. It was indeed a privi-

lege working with him for over 38 years.

Compiled by Andrew Smith 

Managing Director: Reinforced Earth

andrews@recosa.co.za

Leon (middle) had a passion for support structures in mines 
and went underground regularly until such time that he was 
no longer allowed to

Leon (right) – always approachable and down to earth

Leon played a signifi cant role in the construction 

industry in South Africa. Amongst other 

contributions he was President of the South African 

Federation of Civil Engineering Contractors, served 

on the Prime Minister’s Economic Advisory Board, 

and was Chairman of Basil Read
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PAUL NICOLAYSEN, who was a member of SAICE for more 

than 60 years, passed away recently at the age of 88. Until three 

or four years ago he still attended SAICE branch meetings and 

site visits (Bloemfontein) and never missed the presidential visits.  

His association with SAICE dates from June 1948 when he 

joined as a Student Member. He was elected as Fellow in 1973. 

Th roughout all these years he actively engaged in SAICE activi-

ties, fi rst in the Western Cape branch, and since 1967 in the 

Bloemfontein branch where he occupied various portfolios, such 

as branch delegate to SAICE Council meetings, branch PRO, and 

chairman in 1969/70.

Paul, who was born in Bloemfontein in 1924, matriculated 

from Sea Point Boys High in Cape Town in 1942. After serving 

in an Artillery Regiment in the Sixth Division in Italy during the 

Second World War, he graduated in civil engineering from the 

University of Cape Town in 1949. His fi rst job was with the Roads 

Department of the then Cape Provincial Administration (CPA) 

where he spent the fi rst three years in the Bridge Design offi  ce.

In April 1953 Paul arrived in George as the Resident Engineer 

of the Construction Unit, which was then working on the present 

N9 in the western reaches of the Langkloof. In 1955 he moved 

the construction unit to Oudtshoorn and commenced the con-

struction of the present N12 towards George.

In 1956 Paul was promoted to District Roads Engineer at 

Oudtshoorn. His offi  ce acted as advisor and supervisor of the then 

various Divisional Councils’ road maintenance and construction pro-

jects. Th e area that was involved stretched roughly from Laingsburg 

to Th ree Sisters in the north, and Knysna to Riversdale in the south. 

In July 1958 he was delegated by the CPA and the SA Road 

Federation to study traffi  c engineering at Yale University in the 

USA. At the end of this study period, and as a result of friend-

ships made while in New Haven, Paul travelled by road from the 

east to the west coast of America and back, visiting numerous 

state and city authorities to see and learn the practical applica-

tions of traffi  c engineering.

In 1966 Paul resigned from the CPA and opened an offi  ce in 

Bloemfontein for BS Bergmann & Partners, a Johannesburg fi rm 

of consulting engineers. His work here included the design and 

contract supervision of two major road projects for the then Free 

State Provincial Administration, as well as contract supervision 

of a departmental store in the CBD and a factory enlargement in 

an industrial area of the city.

Paul joined the Bloemfontein City Engineers Department in 

1971 where he was involved in numerous projects. During the 

last few years before compulsory retirement in 1989, he was re-

sponsible for contract administration and supervision.

After retirement, he joined BVi Consulting Engineers and 

was engaged on a variety of projects until a second retirement 

in February 2000. Th ereafter he still assisted the fi rm on odd 

occasions until December 2005 (81 years of age!), mainly with 

administrative work.

Paul’s working life within the civil engineering profession 

stretched over a period of more than fi fty years, roughly divided 

into thirds between provincial administration roads, municipal 

infrastructure, and consulting engineering practices and pro-

jects. And in his old age, he still engaged with the profession 

through the activities of his SAICE branch. Paul’s amazing dedi-

cation was indeed an inspiration to many a younger engineer!

And if his lifelong activities were not already a big enough 

contribution to the profession, he (in his eighties) donated an 

amount of money to the Institution “as token of my gratitude for 

uninterrupted membership of SAICE over the past sixty years”. 

At the time Paul’s donation went to SAICE’s SPEBS bursary 

scheme to assist and grow more engineers like him. We say fare-

well to a stalwart of the profession.

Compiled by Dawie Botha

david.botha@route2.co.za

Obituary
Paul Nicolaysen

Paul Nicolaysen (front) – at the age of 84 – on a site visit during 
the 2008 presidential visit to the SAICE Bloemfontein branch 
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Course Name Course Dates Location
CPD Accreditation 

Number
Course 

Presenter
Contact

GCC 2010

16–17 September 2013 East London

SAICEcon13/01359/16 Theuns Eloff cheryl-lee@saice.org.za14–15 October 2013 Midrand

21–22 November 2013 Port Elizabeth

Coastal & Harbour 
Engineering

TBA TBA SAICEwat12/01254/15 Keith Mackie cheryl-lee@saice.org.za

Bridge Maintenance
16 September 2013 Pietermarizburg

SAICErail12/01156/15 Ed Elton dawn@saice.org.za
18 November 2013 Midrand

Basics of Track 
Engineering

17–18 September 2013 Pietermaritzburg
SAICErail12/01155/15 Ed Elton dawn@saice.org.za

19–20 November 2013 Midrand

Railway Transport
19–20 September 2013 Pietermaritzburg

SAICErail11/00887/14 Ed Elton dawn@saice.org.za
21–22 November 2013 Midrand

Technical Report Writing 30–31 October 2013 Midrand SAICEbus12/01067/15 Les Wiggill cheryl-lee@saice.org.za

Practical Geometric 
Design

25–29 November 2013 Midrand SAICEtr10/00774/13 Tom McKune dawn@saice.org.za

Reinforced Concrete 
Design to 
SANS 10100-1:200

18 September 2013 Midrand
SAICEstr12/01066/15 Greg Parrott cheryl-lee@saice.org.za

20 November 2013 East London

Structural Steel Design 
Code to 
SANS 10162:1-2005

17 September 2013 Midrand

SAICEstr12/01158/15 Greg Parrott cheryl-lee@saice.org.za
19 November 2013 East London

Business Finances 
for Built Environment 
Professionals

7–8 November 2013 Midrand SAICEfi n12/01021/15
Wolf 
Weidemann

dawn@saice.org.za

Handling Projects in a 
Consulting Engineer's 
Practice

4–5 November 2013 Midrand SAICEproj12/01022/15
Wolf 
Weidemann

dawn@saice.org.za

Concrete Essentials
9 September 2013 Cape Town

IPET2012/25 Bruce Raath cheryl-lee@saice.org.za
14 October 2013 Midrand

Concrete on Site
10 September 2013 Cape Town

IPET2012/24 Bruce Raath cheryl-lee@saice.org.za
15 October 2013 Midrand

Durability, Deterioration 
and Repair of Concrete

11 September 2013 Cape Town
IPET2012/02 Bruce Raath cheryl-lee@saice.org.za

16 October 2013 Midrand

Concrete Pavement 
Slabs

12 September 2013 Cape Town
IPET2010/03 Bruce Raath cheryl-lee@saice.org.za

18 October 2013 Midrand

Building with Bricks, 
Blocks & Mortar

13 September 2013 Cape Town
IPET2012/01 Bruce Raath cheryl-lee@saice.org.za

17 October 2013 Midrand

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

23–25 October 2013 Midrand SAICEcon12/01177/15
Prof Zvi 
Borowitsh

dawn@saice.org.za

Water Law 4–5 September 2013 Midrand SAICEwat13/01308/16
Hubert
Thompson

dawn@saice.org.za

The Different Legal 
Procedures to Resolve 
Constructional Disputes

29–30 October 2013 Cape Town

SAICEcon13/01368/16
Hubert 
Thompson

dawn@saice.org.za5-6 November 2013 Durban

14-15 November 2013 Midrand

In-house courses are available. To arrange, please contact:
Cheryl-Lee Williams (cheryl-lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947

SAICE Training Calendar 2013 
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I WOULD LIKE to alert readers to the fact that the newly launched Concrete Institute is not the same organisation as the Concrete 

Society. Since the inception of their new organisation, which has arisen from the closure of the former Cement and Concrete Institute, 

we have been inundated with enquiries which were intended for this new organisation – not particularly a problem for us, but a HUGE 

frustration for those wanting to reach the right people to answer their queries.

For clarifi cation, can I remind everyone of the fundamental diff erences between our two organisations:

 ■ Non-profi t, technical public benefi t organisation

 ■ Funded by members 

 ■ Mission: to promote excellence in the use of concrete

 ■ 700+ individual members + 48 company members

 ■ Off ers:

Conferences/seminars/site visits/Fulton Awards/journal/

tertiary education support/industry networking/awards

 ■ Non-profi t technical service organisation

 ■ Funded by three of the cement producers

 ■ Company/Organisation membership-based

 ■ Off ers: 

Training/consulting/information centre/technical advice/

publications

As can be seen from the above the main fundamental diff erence between us is that the Concrete Society is an organisation made 

up of individuals. Even with the company members it is the individuals within that company who hold the membership and vote. 

Both organisations have the good name of concrete at heart, but we approach our activities in diff erent ways.  

We are the Concrete SOCIETY!
Message from the CEO of the Concrete Society of Southern Africa (CSSA)

John Sheath 

Chief Executive Offi  cer

CSSA

ceo@concreteSociety.co.za
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PREAMBLE
A few years ago, I found myself stuck in 

London over a weekend. With nothing 

else to do I went off  to the Science 

Museum in South Kensington ostensibly 

to see the old beam engines. Th ose seen, I 

wandered upstairs to a whole fl oor dedi-

cated to survey and drawing offi  ce equip-

ment. I was amazed to fi nd that here were 

the instruments I had worked with in the 

1960s in the offi  ces of SS&O in Balgownie 

House on the corner of Commissioner 

and Sauer Streets – an Amsler polar 

planimeter signed by Mr Amsler himself, 

a Watts open circle 20" vernier tachy and 

lots of other instruments all made obso-

lete by the computer revolution. Th ese 

were the instruments that made the old 

engineering drawings – now all obsolete, 

as are the type of drawings they made.

Although many of these old drawings 

have disappeared over the course of time 

through various forms of attrition, I’m sure 

that many have survived. I am equally sure, 

however, that the longer we leave things the 

more the surviving sheets will disappear. 

Now is the time to fi nd and conserve 

these old drawings – at least a representa-

tive selection of them.

OBJECTIVE
Not everything can be or ought to be pre-

served. Th e objective should be to identify 

and conserve a selection of drawings dated 

prior to the establishment of CAD for 

as far back in time as we can fi nd them. 

Ultimately, CAD drawings too, should be 

preserved, but the priority should be to es-

tablish the conservation of the older hand-

made drawings.

SELECTION CRITERIA
Provisionally the criteria should be:

1. Antiquarian value.

2. Aesthetic value.

3.  As examples of the state of the art, 

technique and science of engineering 

drawing that illustrates the evolution of 

the art. 

Overall, the objective is to preserve the 

physical substance of drawings that meet 

the above criteria. Th e specifi c, project-

related information of the drawing should 

not be a criterion.

Provisionally, for the purpose of this 

proposal, there should be no provision to 

seek out or preserve the sets of drawings 

that defi ne particular engineering pro-

jects. In these cases it is the information 

content of the drawings, not their physical 

substance that is of value, and there are 

other ways of preserving this.

ISSUES TO OVERCOME
Th ere are two outstanding issues to be 

addressed:

1. Cost of preservation and storage.

2.  Ownership of the physical drawings and 

of the copyright vested in their contents.

PROPOSAL FOR A CYBER MUSEUM
At this stage I would presume that the 

Prospectus for a project to
conserve old engineering drawings

Keith Mackie

Consulting Coastal & Harbour Engineer
keith@mackie.co.za

Powerful Interface User-defined Beam Creep and Shrinkage Reinforcement Design
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Cartoon of the month...

main source of drawings that could be 

preserved would be the main and older 

public utilities such as the Transnet 

suite (i.e. Spoornet and the National 

Port Authority), Water Affairs, ESKOM, 

the Department of Public Works, and 

the large municipalities such as Cape 

Town, Durban, Johannesburg, etc. Then 

there are many smaller organisations 

that may also have some holdings, as 

well as older firms of consulting engi-

neers and contractors. Other organisa-

tions that may well have holdings are 

the National Archives and the National 

Depositing Libraries.

Th e essential idea is to get the cur-

rent owners of suitable specimens to 

identify and care for their own hold-

ings and to retain both ownership and 

physical possession of these drawings. 

However, to make this eff ective, all 

identifi ed specimens should be duly 

registered with a secretariat/registry and 

regularly audited.

Th at much will ensure the survival 

of the identifi ed drawings, with the costs 

being absorbed by the owners, while reg-

istration will allow access to the drawings 

for research and for the loan of drawings 

for exhibitions.

The key to the proposal is:

1.  Th e establishment of a secretariat/reg-

istry and specifi cations/guidelines for 

the selection of drawings and for the 

storage of drawings.

2.  Getting the owners of the drawings 

to ‘buy-in’ to the scheme and cover 

the costs. 

IMPLEMENTATION
Th e fi rst step will be the identifi cation 

of interested and involved persons from 

whom to form a working group/steering 

committee. To this end I will be very 

pleased to hear from such persons, who 

are most welcome to contact me by email 

(keith@mackie.co.za).

NOTE
Th is proposal has been mooted by the 

author in his capacity as a member of the 

SAICE History and Heritage Panel, with 

the concurrence of the Panel.   

If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to go to SAICE’s blog.
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