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IT IS ENCOURAGING how the Gauteng public, and particu-
larly the civil engineering community, have come together to 
lament the collapse of the temporary structure at the Grayston 
interchange that killed two people. It was also pleasing to note 
the cooperation between the City of Johannesburg, Gautrain, 
Metrobus, Putco and Uber to help relieve the traffic congestion 
around the interchange. There is still goodwill in this country – 
the new South Africa is not fake. 

The media was, understandably, in a frenzy, baying for blood, 
confronting for blame and responsibility, and our colleagues 
from Murray & Roberts responded with an unequivocal “… we 
will find out what caused the collapse.” On radio interviews the 
response from their CEO, Henry Laas, was exemplary: “We are 
deeply sorry for what has happened here.” No hiding behind 
portfolios, committees and bureaucracy. 

It is ironic that the civil engineering industry provides 
infrastructure to improve quality of life, to protect life and to 
enhance socio-economic development. This particular tempo-
rary work was installed in the process of constructing a pedes-
trian and cycle bridge to connect the poorest in Johannesburg 
(Alexandra) to economic opportunity in thriving Sandton – a 
worthy undertaking.

As a profession we should be concerned that there are too 
many of these types of tragic incidences occurring – the Tongaat 
Mall, Centurion Mall Parking, a private residential building in 
the south of Johannesburg, and so on. We have adequate legisla-
tion in the Occupational Health and Safety Act of 1993 (revised 
in 2014) and the construction regulations, the Engineering 
Profession Act of 2000, together with the structural engineering 
loading and steel design codes, combined with world-class 
engineering practitioners, consultants and contractors, to pre-
vent construction catastrophes. 

These collapses are civil engineering disasters – as a profes-
sion we take responsibility for them. South Africa is yearning 
for models of ethical behaviour. In relation to accountability, 
this dreadful incident is an opportunity for the civil engineering 
and construction industry to show what true accountability and 
transparency look like. This is also an opportunity for ECSA, 
SAICE and the various engineering bodies to show mettle when 
it matters. We need to clearly communicate the stages and pro-
cesses of accountability to the nation, and we have to take swift 
action after the investigations are complete. In doing this we 
also help educate the millions of respectable South Africans who 
want to do something about maladministration and corruption. 

As a general observation and an alert emanating from the 
collapse – Murray & Roberts is a reputable and world-renowned 
construction company that employs hundreds of professionally 
registered engineering and other built environment professionals 
in the fabric of their organisation. If they can suffer such a tragic 
experience, the public sector, particularly municipalities who 
have too few or no engineering practitioners, are in a treacher-
ously risky and vulnerable position, disposed to greater construc-
tion tragedies. How many more disasters are required before 
Government makes the public sector an attractive employer of 
choice for engineering professionals? 

Here is a role for SAICE and Civilution – what are we going 
to do differently, in a revolutionary way, to redeem our honour-
able profession? SAICE is the learned society and technical 
leadership hub of the profession, involved in the knowledge 
base and network of civil engineering. We will continue to be 
the voice of the profession and to disseminate knowledge and 
wisdom, with a view that these types of disasters never happen 
again. But is it enough?

Not anymore. 

Bridge over 
troubled waters
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A D V E R T O R I A L

Syferfontein Mega Development   
THE AVAILABILITY OF developable land in 
Gauteng is becoming critical whilst the de-
mand for housing is rapidly escalating. This 
has prompted the call for innovative design 
and a shift in the mindset with regard to the 
rollout of housing opportunities in Gauteng, 
and subsequently, the country.

The Gauteng Department of Human 
Settlements commissioned LTE Consulting 
for the delivery of the Syferfontein Mega 

Development – a mixed typology devel-
opment meeting the various demands 
for housing, commercial, retail, social fa-
cilities, etc, with a distinct focus on high-
density development along major trans-
port corridors.  Located in Westonaria 
Local Municipality, just west of Lenasia 
in Johannesburg, the project spans 
over 3 500 Ha and will yield in excess of 
60 000 units, making it the largest project 

of its kind in southern Africa. Accordingly, 
it has been endorsed by the Office of the 
Premier as the Flagship project in Gauteng 
and has been designed within the Gauteng 
City Region Framework.

Currently in its detailed design phase, 
the project comprises:

 N Potential range of housing 
typologies from 250 m² Single Res 
up to 3 / 4 Storey Walk-Ups 

Levers of Change 

Protect and enhance our 
environmental assets and natural
resources

Sustainable human
settlements and 
improved quality of
household life

Nation building and
social cohesion

Responsive, accountable,
effective and ef�cient
local government system

An ef�cient, effective and
development-oriented public
service

Decent employment through inclusive economic
   growth

Skilled and capable workforce to
   support an inclusive growth path

An ef�cient, competitive and
  responsive economic infrastructure

Create a better South Africa, a
better Africa and a better world

Vibrant, equitable, sustainable 
rural communities contributing 
to food security for all

A long and healthy life for all

Quality basic education

   All people in South Africa are 
and feel safe

Social protection
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Syferfontein Mega Development   
 N Potential for Local Business 

Floor Area: 227 000 m² 
 N Potential for Local Office 

Floor Area: 22 700 m² 
 N Complete range of community facilities 

(including all high-order facilities) 
 N Extensive open space areas (26%)
 N Housing Typology Split

 � 40% Subsidised 
 � 20% FLISP 
 � 20% Full bonded 
 � 20% Rental stock 

Detailed Engineering studies for Roads 
and Stormwater, Water and Sanitation, 
Electricity, Traffic and Transportation, and 
Waste Use Management have been con-

cluded to ensure that bulk and link supply, 
as well as internal reticulation, is adequately 
designed for a development of this magni-
tude. Accordingly, the LTE design team is in 
constant liaison with the relevant authorities 
for each specific discipline in order to ensure 
compliance and input from the onset to the 
completion of the project.

In addition to the standard pre-planning 
studies and investigations that would be 
undertaken in a development of this na-
ture – Environmental, Geotechnical, Spatial 
and Urban Designs, Engineering, etc – the 
dynamics of the site triggered several very 
specialised scientific studies, including a 
Radioactivity Safety Assessment in com-
pliance with National Nuclear Regulator 
requirements, a Geohydrological and 
Groundwater Analysis, as well as detailed 
Dolomitic Risk Assessment in compliance 
with the Council for Geosciences.

The LTE design team has incorporated 
industry-leading technologies in its de-
sign criteria so as to ensure environmental 
friendliness by reduced energy consump-
tion, reduced waste generation and the 
use of alternative energy. Eco-mobility and 
reduced carbon footprints are hallmarks of 
the development.

The culmination of the various studies, 
all carried out by leading specialists and 
professionals, have yielded an Urban 
Design Framework and Township Layout 
that sets the benchmark for design and 
development, specifically in the face of nu-
merous challenges and dynamics. It is a 
privilege for LTE Consulting to partner with 
the Office of the Premier and the Gauteng 
Department of Human Settlements in this 
notable project.

FIGURE 1.0: LOCATION OF SYFERFONTEIN MEGA DEVELOPMENT

FIGURE 2.0: TOWNSHIP LAYOUT WITH A YIELD OF 60 000 UNITS
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BIGEN AFRICA, a leading infrastruc-
ture development group with core 
capabilities in engineering, management 
consulting and development finance, 
was recently named the winner in the 
Best International Project category of 
Consulting Engineers South Africa’s an-
nual awards for its work on the 360 km 
North-South Carrier (NSC2) regional 
water transfer system in Botswana.

The Bigen Africa Group also won the 
top awards in the Business Excellence, 
and Mentoring Company of the Year 
categories. The awards celebrate innova-
tion, quality, outstanding workmanship 
and professionalism in the consulting 
engineering sector. The focus is on projects 
which advance infrastructure development 
both in South Africa and on the continent.

“Bigen Africa is extremely honoured 
to have won these awards in recognition 
of its commitment to quality and excel-
lence,” says Mias van der Walt, Divisional 
Managing Principal: Water and Sanitation 
at Bigen Africa. “In the NSC2 project, the 
group extended itself to meet many chal-
lenges in terms of planning, logistics and 
construction. A high level of innovation 
and problem-solving with regard to both 
construction and aesthetics was required.”

Due to robust economic growth, 
Botswana developed a need for water 
augmentation by regional transfer from 
its water-rich northern resources. Bigen 
Africa was appointed by the Ministry of 
Minerals, Energy and Water Resources in 
2007 as its Employer’s Representative for 
the conceptual design development, EPC 
tender documents and construction su-
pervision of the NSC2 (second phase). The 
work would entail completion of a water 
transfer strategy (feeding on various 
dams, existing or newly emerging from 
the first phase) which was completed in 
1999. The direct water transfer route runs 
primarily alongside north-south traffic 
route A1 and passes the demand nodes 
of Palapye, Mahalapye and Mmamabula, 
where raw water is treated, en route to 
Mmamashia in northern Gaborone.

The project was intended to ensure an 
all-pumped system (starting at 45 Mm³/a), 
with four separate pumping systems, 
along a continuously welded steel pipeline 
running between Dikgatlhong Dam and 
Mmamashia, through a storage reservoir 
at Palapye. Communication and control 
signals would be conveyed through a 
primary fibre optic cable network and a 
secondary microwave radio network. The 

project included upgrading of water treat-
ment works at Mahalapye, Palapye and 
Mmamashia.

From the start it was realised that 
the client would rely extensively on Bigen 
Africa as the Employer’s Representative 
for guidance as to the best possible tech-
nical solution for the NSC2.

“The Bigen Africa team invested 
substantial time, and arranged numerous 
workshops and meetings in order to 
understand the needs of the client prop-
erly before an engineering solution was 
developed,” says Van der Walt. “Because 
of the extent of the work, we realised that 
this is a project of national importance, 
and that the quality and durability of the 
solution are of paramount importance as 
a national transfer scheme.

“Our conceptual design of the pipe-
line, reservoirs and pumping stations 
went beyond what would normally be 
expected and addressed all interfaces 
with existing and future water supply and 
treatment systems.”

The success of the design and the 
tender documentation is reflected in the 
quality of the end product. The installed 
pipeline, as well as concrete, mechanical 
and electrical work is of the highest 

O N  T H E  C O V E R

Bigen Africa recognised for exceptional 
work on Botswana’s North-South Carrier  
water transfer system

Construction of the R6 billion North-South Carrier water transfer system under way in Botswana
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quality, with a pipeline life expectancy 
of 75 years. A further example is the fact 
that, of the 5 700 welds along the pipeline, 
only six failed the X-ray weld tests, which 
amounts to only 750 mm on 21 km of 
steel welds. Such results have never been 
achieved before on any similar pipeline 
across South Africa.

“The project also achieved budgetary 
compliance, which is unusual for such a 
large project,” says Van der Walt. “At no 
point, however, was there any compro-
mise on quality or the sophistication of 
the design.”

The R6 billion project has dem-
onstrated engineering excellence, en-
hanced regional economic growth and 
significantly improved quality of life 
in Botswana, while, most importantly, 
averting a major water supply catastrophe 
in Gaborone, with all the local dams now 
virtually empty and Gaborone relying 
solely on the NSC2 for water supply.

The Bigen Africa Group is a privately 
owned, project-based group of companies 
specialising in infrastructure develop-
ment on the continent of Africa. With its 
vision of improving the quality of life of 
all through the development of sustain-
able infrastructure solutions, the group 
integrates the entire value chain through 
in-house capabilities and strategic part-
nerships, providing engineering, manage-
ment consulting, development financing 
and advisory services on cost-effective, 
sustainable infrastructure projects.

 INFO

Annette van Zyl 

Group Marketing and Communications Manager 

Bigen Africa Services (Pty) Ltd 

+27 12 842 8869   

annette�vanzyl@bigenafrica�com 

North-South Carrier 100 m microwave tower

An aerial view of Break Pressure Tank 1 
at Moralane under construction

The R6 billion project will impact on the economy and lives of the people 
of Botswana for many decades to come – engineering par excellence !
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P R O F I L E

One of the most recent projects Michele 
has worked on as a specialist sub-con-
sultant was the upgrade of the Hannes van 
Niekerk Wastewater Treatment Works in 
Westonaria. This project played towards 
the very things that Michele loves most 
about her job and the civil engineering 
field – innovating, flexible designing, col-
laborating, and building and providing 
infrastructure for wastewater treatment, 
with as many people as possible able 
to benefit from her skill. Together with 
stakeholders such as Rand Water, the 
Department of Water and Sanitation, 
and the Westonaria Local Municipality, 

Michele had the people she is trying to 
help top of the list – something she always 
bears in mind. With the project being 
described as a break-through in service 
delivery, and boasting high-level process 
flexibility, what stood out for her most was 
the fact that a team of very diverse people 
all had the same goal – expanding it into 
a world-class facility and boosting service 
delivery through an efficient wastewater 
treatment system for a municipality that 
is working towards Blue Drop and Green 
Drop accreditation. Michele says people 
are quick to criticise government, but 
she hopes that they get to see what she 

Michele with daughters Chloe (left) and Isabella 

Although the statistics score 
low when it comes to women 
in engineering in South 
Africa, we do in fact have 
female engineers who are 
doing exceptional work and 
who continue to challenge 
stereotypes. Dr Michele Kruger 
– a specialist in water and 
wastewater treatment – is one 
such phenomenal woman 
who is fervently passionate 
about the work she does in the 
service delivery environment, 
and the difference she is able 
to make to people’s lives. Her 
work on various FIDIC, CESA 
and ECSA committees has also 
seen her contribute enormously 
to the development of aspiring 
and current engineers, and to 
communicating the importance 
of good engineering practices.

Dr Michele Kruger 
designing solutions for health and dignity
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has seen on this project – people and 
local government who against the odds 
are trying to fight for infrastructure and 
for having it rolled out. Humbled and 
inspired by the contractors who were 
striving to give the best possible product, 
and the stakeholders and other entities 
who wanted to make a success of this 
project, her view on South Africa and its 
government is only a positive one.

STARTING SMALL
“My mom inspired me, and I think I get 
a lot of who I am from her – with no 
matric she worked her way up from Girl 
Friday to Bookkeeper.

“Neither of my parents was in a 
position to obtain matric, but they were 
always very proud and supportive of me. 
My sister, who is my biggest fan, was the 
first to attend university, and she showed 
me that, even though we knew nothing of 
that academic world, we could get in and 
make a success no matter what.”

INTO WATER TREATMENT
Attending the Rand Afrikaans University 
(now the University of Johannesburg), 
Michele completed her Master’s and 
Doctorate degrees focusing on aspects 
of municipal water treatment under the 
guidance of Prof Johannes Haarhoff. 
Her doctorate research focused on the 
mechanical behaviour of filter media 
which had been loaded with biological 
growth. Incorporated into Prof Haarhoff’s 
strong research group, Michele thrived. 
Motivated by this strong team, in 2004 
she won the ‘Best Paper by a Young 
South African’ in the field of water sci-

ence and technology, awarded by the UK 
Federation for Water Research, for her 
doctoral work. 

 “The doctorate was the best thing 
I could have done. I would recommend 
that any female engineer do a Master’s 
and a Doctorate, if possible. For me it 
certainly made things easier going into 
working life, although I soon found out 
that I still had a lot to learn! And indeed, 
I learned so much more during my first 
years of working.”

After completing her postgraduate 
studies Michele worked at various com-
panies where her exposure ranged from 
sewer master planning to hydrology and 
mining. Ultimately though, her pas-
sion still lies with water treatment, and 
she is currently an associate director 
at CSVwater where she is in charge of 
various water and wastewater treat-
ment projects, working hard to provide 
excellence in this field to the benefit of 
various communities.

ENGINEER WITH A PURPOSE 
Propelled by her compassion and care for 
the welfare of others Michele would love 
to see as many people as possible have 
access to water and sanitation.

“The two most important things to me 
is my family and loving my job. I’m lucky 
that I absolutely love my job, and that’s 
a real benefit, as it helps me to focus on 
what matters. With water and wastewater 
treatment I think that passion comes from 
the satisfaction of seeing the difference 
that your work is making in people’s lives 
– providing life-giving water!”

Bringing people health and dignity 
through water and wastewater projects is 
indeed what drives Michele. Also, rather 
than fighting to prove herself in the male-
dominated industry, she lets her work 
speak for her, focusing on doing what she 
does best, and working to deliver the best 
possible solution. 

GIVING BACK
In 2007 Michele won Consulting 
Engineers South Africa’s (CESA) ‘Young 
Engineer of the Year’ award, and in 
the same year was recognised for a 
‘Women in Civil Engineering’ award, an 
award sponsored by Building Women 
Magazine, ABSA and the Department of 
Public Works. 

“As part of winning the CESA award 
I had to serve on the CESA Young 
Professionals Forum (YPF). This was a 

wonderful opportunity, and this is also 
where I met Kieren Brown, another young 
female engineer, whom I got on with like 
a house on fire. We enjoyed this com-
mittee-type work immensely, and because 
of the work we were doing I later served 
on FIDIC’s (International Federation of 
Consulting Engineers) International YPF, 
where I became its chair. From there I 
was invited onto other FIDIC committees, 
as well as becoming involved in ECSA’s 
(Engineering Council of South Africa)
Engenius Committee, motivating learners 
to select engineering as their career 
choice.” Zealous in her field, her enthu-
siasm also translates across age differ-
ences – she even once shared the ‘magic’ 
of wastewater treatment with 12-year olds 
on an SABC 2 programme. 

Michele now also not only serves 
on ECSA’s Marketing Committee, 
but chairs FIDIC’s Capacity Building 
Committee, and CESA’s Quality and Risk 
Management Committee, in addition 
to being a member of the CESA Board. 
She wholeheartedly believes that her 
involvement in these committees makes a 
difference to the industry, adding that she 
especially wants to highlight the extreme 
importance of professional registration.  

On why serving the profession is so 
important to her, she says: “Once you’ve 
seen what a difference committee duties 
and volunteering can make – for me it 
was especially so with the CESA YPF 
where we spoke to many young children, 
encouraging them to become engineers – 
it inspires you even more. Even if my little 
contribution makes only a little difference, 
I’ll do it.”

SOWING INTO NEW GENERATIONS
Besides being a mentor for the Magalies 
Water Mentorship Programme, Michele 
is keen on helping young female en-
gineers with tips of the trade, and she 
feels honoured when invited to speak at 
conferences such as those of Women in 
Engineering and the Built Environment. 

“I would love to see more female engi-
neers in high positions. What I try to tell 
up-and-coming female engineers is that 
there is no substitute for hard work and, 
despite what fairy tales tell you, no one 
is going to save you. You need to take re-
sponsibility for your career – no one owes 
you anything.

“As women we must also remember 
that we have the ability to really listen 
to a client. A woman usually has a very 

On why serving the profession 

is so important to her, she 

says: “Once you’ve seen what 

a difference committee duties 

and volunteering can make 

– for me it was especially so 

with the CESA YPF where we 

spoke to many young children, 

encouraging them to become 

engineers – it inspires you 

even more. Even if my little 

contribution makes only a little 

difference, I’ll do it.”
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good sense of meeting undercurrents, and 
of how the client is feeling and what is 
required to rectify a situation if a client is 
feeling unhappy or unheard. Just taking 
the time to dig a little more into the 
reason a client is asking something, can 
be of great value.”

A BRIGHT OUTLOOK 
Her husband Gerrie, who started out as a 
mechanical engineer and who is now a SAP 
plant maintenance specialist at Eskom, is 
one of her greatest supporters. They met 
during her undergraduate studies, “knowing 
me before I knew anything, going through 
it all with me and teaching me a lot about 
work and engineering”. They have two 
daughters – Chloe (6) and Isabella (3). 

“I feel as if I’m living the dream 
already. I love my job, and feel so happy 
and grateful for it. One of the things my 
bosses taught me is to get as much joy out 
of every work moment as possible – enjoy 
being outside in the sunshine on site, look 
at and listen to the birds, enjoy the people, 
get to know the client and don’t just as-
sign boxes to people.

“Normally the newspapers don’t report 
on the good things, but there is in fact so 
much infrastructure that is being rolled 
out in South Africa. Something as ‘simple’ 
as drinking water straight from the tap 
– that’s as a result of our world-class infra-
structure and the people fighting for it. We 
should be proud that we only continue to 
improve on things like these.

“What makes me feel so proud to be 
part of this industry and South Africa, 
and what gives me all the hope in the 
world, is that if we have the mental capa-
bility to treat almost any type of water to 
potable water – which if you think about 
it is mind-boggling – anything is possible.

“People often get quite negative 
about the country and the future, but 
I’ve seen how people perform at their 
best during adversity. Just think of the 
technologies and processes that we use 
in wastewater treatment – South Africa 
developed these world-first processes in 
a time of struggle and they are now used 
all over the world. So we should not see 
adversity necessarily as a bad thing, be-
cause innovation often comes from it.”

Rebekka Wellmanns 

rebekka@saice�org�za 

“People often get quite negative about the country and the future, 
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think of the technologies and processes that we use in wastewater 

treatment – South Africa developed these world-first processes 

in a time of struggle and they are now used all over the world. So 

we should not see adversity necessarily as a bad thing, because 

innovation often comes from it.”
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U R B A N  A N D  R U R A L  E N G I N E E R I N G

BACKGROUND
The need for a comprehensive flood-risk 
alleviation project was identified for the 
Virginia area, a large urban catchment of 
about 3.06 km2 in eThekwini’s suburb of 
Durban North. This catchment is char-
acterised by steep slopes and high runoff 
coefficients due to a large percentage of  
increased impervious pavements. The re-
sulting stormwater runoff during flooding 
events produced volumes that exceeded 
the existing stormwater infrastructure 
capacity, despite its design for a one-in-ten-
year storm return interval. The resulting 
excess stormwater runoff hence became 
overland flow, accumulating at the local 
critical point where three sub-catchments 
combine, upstream of the Virginia Airport. 
The overland flow flooded the adjoining 
road infrastructure, entered the Virginia 
Airport premises and flooded the airport 
administration buildings.

The stormwater network infrastruc-
ture capacity was further hampered by 
the constriction of the culvert, which 
provides the drainage exit point for the 
stormwater. The culvert outfall at Virginia 
Beach was continuously blocked by the 
ingress of marine sediment during tidal 
cycles. The marine sediment accumulated 
in the culvert and formed an almost per-
manent restriction, preventing the culvert 
from discharging optimally. Although 
periodic flushing of the sediment did 
occur during smaller rainfall events, the 
initial choking effect compounded large 
flooding events. 

PROJECT DESCRIPTION
A two-phase implementation for this 
project was developed, with Phase 1 con-
sisting of an attenuation pond upstream 
of the airport within an existing local 
green space. The area was overgrown by 

The Construction of the Virginia Pier and the Rehabilitation of 
Virginia Beach Project was originally designated as a municipal 
stormwater culvert extension. Situated on Durban’s northern 
coastline, Virginia Beach was developed under a collective effort to 
sustainably rehabilitate a prime recreational-use area for the local 
community. This article outlines how the application of an expanded 
works approach to enhance a municipal project can greatly develop 
the infrastructure value to the end-user.

Construction of the Virginia Pier and 
rehabilitation of Virginia Beach – 
a municipal turnkey project
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vegetation and its restricted view was 
considered a safety hazard to pedestrians 
and joggers who crossed through it. The 
green space was cleared and excavated to 
form an attenuation pond. 

The pond was designed to handle 
the excess volume beyond the system’s 
capacity due to the confluence of mul-
tiple stormwater catchments. The excess 
volume would be diverted from the 
formal stormwater system into the pond 
during high runoff events. The pond was 
then vegetated with grass and local trees 
to maintain an aesthetically pleasing and 
safe area for use by local pedestrians.

The second phase of this project was 
focused on ensuring that the system in 
place could function optimally at full 
design capacity. The primary factor re-
ducing the system’s efficiency was beach 
sediment ingress, building up to nearly 
100 m within the culvert. To prevent this 
ingress and deposition the most feasible 
solution was to extend the culvert sea-
wards to bring the culvert outfall beyond 
the current beach profile. The optimum 
extension length of 48 m was determined 
by using historical survey data.

Construction during this phase of the 
project was very technical and was persis-
tently challenged by the ocean conditions, 
as the works were carried out in the inter-
tidal/surf zone where the only constant 
seemed to be its level of variability. These 
challenges were mitigated as much as pos-
sible during the design phase, for example 
by using precast elements, but they still 
played a major role in determining the 
day-to-day construction methodology. 
The following is a broad overview of the 
works:

 N Construction commenced in March 
2014 with the installation of a tem-
porary jetty as a working platform, 
primarily for the required piling rig and 
crane. 
 N 34 Precast piles (measuring 0.45 m x 
0.45 m x 13 m) were water-jetted into 
place. The beach profile varied over the 
length of the planned extension. The 
piles were designed as friction piles, and 
structural analysis and forecasted ero-
sion profiles were used to determine a 
minimum piling depth of 8 m below the 
bottom of the culvert. 
 N The piles were then broken out to the 
correct design height for the casting 
of in-situ column-heads to create a 
platform for the culvert base. The 
column-heads, although small, proved 

Installation of the temporary jetty adjacent to the constricted outfall

Pile-jetting progress followed by the team breaking the piles to design levels

Construction of column-heads

Clearing sand for the placement of culvert precast bases onto column-heads
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Extending the culvert beyond the beach profile

The completed Virginia pier and culvert
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to be particularly vulnerable to tidal 
and wave action, and required precise 
timing and planning to construct. 
Ultimately the final three seaward rows 
were constructed using a micro-con-
crete with fast-setting grout to achieve 
full strength within the two-hour tidal 
window.
 N The culvert base was constructed 
as 16 individual precast units, each 
weighing 7.5 tonnes. These were placed 
directly on top of the pile caps. The 
culvert walls and roof were cast in-situ 
in 6 m sections. Although there were 
similar challenges, as with the in-situ 
column-heads, these were reduced by 
the elevated working area allowing for a 
larger tidal window.
 N The culvert was reassigned as a fishing 
pier with the addition of handrails, and 
opened to the public in December 2014.

EXPANDED WORKS
It was during the culvert construction 
phase that the possibility of rehabilitating 
the area was considered. The Virginia 
Beach access road was originally a gravel 
road with very little parking, except for 
the turning circle at the end of the road. 

Apart from an asphalt wearing course 
placed directly onto the gravel surface, 
the road was poorly maintained over the 
past few decades. The asphalted layer thus 
failed and resulted in substantial pot-
holing of the road.

The ablution facilities, which had 
originally been built as twin ablution 
facilities for whites and non-whites, had 
been bricked up for over twenty years and 
had fallen into disrepair.

The beach area had effectively been 
abandoned as a recreational area by all 
but a few local fishermen. Virginia Beach 
developed an unsavoury reputation for 
prostitution and drug-dealing, as well as 
for a vagrant community of approximately 
40 to 60 people living in the coastal dune 
forest along the road.

From the outset the Coastal 
Engineering section of the eThekwini 
Municipality expressed an interest in 
repairing the beach access road and reha-
bilitating the adjacent dunes, so this was 
incorporated into the contract from the 
tender phase. When the culvert exten-
sion project and the construction of the 
temporary jetty caught the attention of 
the local fishermen, it became obvious 

that this would be a great amenity to be 
used as a fishing pier. With the pier sure to 
draw increased local use, a task team con-
sisting primarily of staff from the Coastal 
Engineering and City Architects depart-
ments began to evaluate the feasibility 
of rehabilitating the entire beach infra-
structure. The most favourable option was 
based on community participation, social 
use factors, security concerns, economic 
interests, and ultimately but most signifi-
cantly the environmental importance of 
the coastal zone. The concept of activity 
displacement featured throughout the pro-
cess, i.e. displacing negative activities by 
increasing positive social use of the beach. 
The upgrades ultimately comprised:

 N Reconstruction of the road pave-
ment within the existing footprint 
with an asphalted surface. However, 
the effective roadway was narrowed 
to allow for formalised parking.
 N Fencing of the entire coastal forest to 
prevent vagrant access and to provide 
safety for people parking along the road.
 N Street-lighting, paved pedes-
trian walkways, and formal 
drainage, all of which are new 
additions along the roadway.

The derelict Virginia Beach ablutions

18 October 2015 Civil Engineering
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 N Rehabilitation of the existing dunes, 
with fencing and formalised walkways 
for added protection. The existing 
turning circle and a section of the road 
(approximately 1 500 m2) were removed 
and rehabilitated to coastal dune/
forest as an environmental offset for 
increased human pressure in the area.
 N The two ablution blocks were re-
vamped – one as an ablution block 

and the other as an empty shell. The 
process to formally lease this second 
building and the adjacent area as a 
restaurant is underway. In the mean-
time a pop-up restaurant is operating 
with an informal trading licence 
– providing direct employment.
 N Water connections and elec-
tricity were relayed and a new 
septic system was installed.

CONCLUSION
The combination of the upgraded access road 
and parking infrastructure, as well as the 
temporary pop-up restaurant and renovated 
ablutions, have made this an outstanding 
facility, not only for the local community, 
but also for residents of the wider municipal 
area. The value generated extends beyond 
that of the new asset, and includes the 
removal and displacement of negatively 

The access road had deteriorated beyond the possibility of simple resurfacing



impacting activities. It is envisaged that the 
implementation of a permanent restaurant 
will add sustainable positive economic and 
social value to the area. The local community 
have already started using the facility – usage 
is based on a good mix of fishermen, the 
bucket-and-spade brigade, dog walkers and, 
in a nutshell, mostly responsible beach users. 

The maintenance, upgrade and effec-
tive redevelopment of municipal facilities 

are proving to be problematic across the 
country. Many service provision depart-
ments are straining to meet required service 
delivery levels, often because key large-scale 
infrastructure projects are expected to take 
priority. However, by a small expansion of 
the works, and with minimal additional 
supervision and design costs relative to the 
total project cost, the Virginia rehabilitation 
project has shown what can be achieved.

Although this project format may 
not be feasible in all situations, it should 
be an option that government, espe-
cially at municipal level, should evaluate 
during project planning. Municipalities 
have a constitutional mandate to not 
only provide services, but to also pro-
mote social and economic development 
– so maybe we can try to do both at the 
same time. 
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Upgrades to the road and adjacent infrastructure

Aerial view of the completed beach upgrades 
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INTRODUCTION
A major concern in the engineering sector has been the age gap 
between professionally registered engineers and graduate/candidate 
engineers. This article describes how the eThekwini Municipality’s 
Engineering Unit is tackling this concern, and succeeding.

Since 2002, eThekwini’s Engineering Unit has been fulfilling 
a Commitment and Undertaking (C&U) that was signed by the 
then City Engineer, Keith Barnett. Under this C&U agreement 
the Engineering Unit has developed a Candidate Engineering 
Programme that is second to none. Since 2002 various academics 
and professionals have also added to this programme and moulded 
it into a winning formula. I myself am a product of this pro-
gramme (I attained my professional registration in August 2014).

PROGRAMME STRUCTURE
Since 2010 the Candidate Engineering Programme has been 
overseen and mentored by Dr Malcolm Mitchell. Dr Mitchell, a 

former Deputy Director-General at the National Department of 
Transport and with over fifty years post-qualification experience, 
has seen more than ten candidate engineers gain their profes-
sional registration. Keith Barnett and Dave Renwick (Engineering 
Unit Project Executive) also assist in ensuring that candidates 
receive appropriate experience and exposure to sufficiently com-
plex projects.

The programme is structured to ensure that candidates 
gain experience in the various fields of civil engineering. This 
is achieved by rotating candidates through the Engineering 
Unit’s various branches, and assigning them to supervisors 
within these branches (Figure 1 refers). The supervisors ensure 
that candidates become exposed to more complex work whilst 
gaining independence in decision-making. By doing so, young 
engineers are able to find their passion within the industry 
and begin honing their skills with more complex and larger 
projects. Once candidates start to gain suitable experience, 
they have to present past projects and report on their progress 
towards attaining ECSA-related outcomes at the Engineering 
Unit’s biannual Technical Workshop. These sessions assist can-
didates in building confidence and developing public-speaking 
skills. Furthermore, experienced and senior engineers also 
present more complex projects and ideas at these workshops, 
which help in broadening the candidate’s knowledge of the civil 
engineering field.

The Candidate Engineering Programme also assists candi-
dates from other units within the municipality, such as eThek-
wini Transport Authority and eThekwini Solid Waste.

RECENT COMPLEX PROJECTS
The following are some of the projects that a number of candi-
dates have been involved in at various levels and phases:

Filling the Void 
eThekwini Municipality’s Engineering Unit
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Figure 1: The Engineering Unit’s departmental organogram, which 
shows the various departments and branches that candidate 

engineers are assigned to on a rotational basis

Aerial view of the Umgeni River 
Canalisation Project during construction

Reconstruction of the Durban Bay of Plenty Pier

Umhlangane River Bridge, Queen Nandi Drive Upgrade, Phase 4 – 
fisheye view of superstructure construction (Phase 1)
(Photo courtesy of Tyla-Skye Fenton)
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Umgeni River Canalisation Phase 2
The candidate engineer for this project was Natasha Ramdass. 
She was involved in the planning, and handled the tender and 
implementation phase administration of the project. She was 
also the engineer’s representative once the project commenced.

Virginia Airport Culvert Extension
Brad Harburn was the candidate engineer for this project (see 
article on page 15). He was involved in the implementation 
phase of the project, and he was also responsible for all the 
contractual administration and site supervision, as he was the 
engineer’s representative.

Mpangele Road Culvert, KwaMashu
The candidate for this project, Mzwandile Gumbi, was involved 
in the implementation phase of the project and was the engi-
neer’s representative. Mzwandile recently completed his profes-
sional interview and is now a registered professional engineer. 

Queen Nandi Drive Upgrade Phase 4
I was involved in the design and implementation phases of the 
construction of the Umhlangane River Bridge, and administered 
the structural side of the project as the engineer’s representative.

Reconstruction of the Durban Bay of Plenty Pier
The candidate involved in this project was Cameron Gabin. 
He was part of the planning and implementation phases of 

the project, and is currently the engineer’s representative for 
this project.

Vusi Mzimela (Bellair) Road Upgrade Phase 2
Shundeel Seepersad has been overseeing this project since its 
conception. The project is yet to be implemented, but he has 
overseen the design, EIA application and compilation tender 
documentation. Shundeel recently submitted his experience re-
port for professional review.

Improvements to Umgeni Road Interchange on National Route 2
Jitesh Harripershad was seconded to Hatch Goba. He served 
as an assistant engineer’s representative where he assisted with 
quality control during the implementation phase of this project. 
He attained his Pr Eng in October 2014.

FINAL THOUGHTS
There are no manuals on how to run such a programme and cope 
with its challenges. Key to operating such a programme successfully, 
is maintaining a balance. Whilst ensuring that candidates are ex-
posed to appropriate and suitably complex projects, supervisors still 
need to meet the socio-economic and environmental requirements 
and mandates of the municipality. Mutual respect is therefore re-
quired and sustained between mentors, supervisors and candidates. 

Through its Candidate Engineering Programme, the eThek-
wini Municipality’s Engineering Unit is indeed filling a void, and 
doing so most admirably. 
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INTRODUCTION
The legislative framework of South Africa requires reasonable meas-
ures for preventing and remedying the effects of pollution (National 
Water Act [NWA], Act 36 of 1998; National Environmental 
Management Act [NEMA], Act 107 of 1998). The waste standard 
for pollutant containment is embodied in a suite of regulations and 
guidelines (Minimum Requirements Second Edition [MR2] 1998; 
Government Notice 704 [GN704] 1999; National Environmental 
Management Waste Act [NEMWA] Regulations 2013; NEMA 
Regulations 2014). However, it is the municipal waste manage-
ment practice which is the focus of this article, encompassing both 
solid and liquid waste. It is intended to demonstrate the technical 
principles of pollution control measures and alternative means of 
achieving at least the same prescriptive performance as specified in 
legislation for the socio-economic benefit of municipal managers 
and communities. The current practice is described here, and 
some contentious issues are discussed. The article concludes with a 
recommended basic checklist for municipal managers and/or their 
engineers on whether the design of facilities conforms to the pre-
scribed standards and generally accepted engineering practice. 

LEGISLATION AND TECHNOLOGY 
More than two decades ago the regulatory authority published a 
waste management series, based on a 1980's philosophy establishing 
a reference framework of diverse standards for waste management 
in South Africa, which were revised in 1998 (MR2). Since then legis-
lation has amended significant components thereof, such as termi-
nating reliance on attenuation and recognising assimilative capacity 
(Constitution of the Republic of South Africa 1996; NWA 1998; 

NEMA 1998; NEMWA 2008) along with subsequent regulations 
and standards (National Waste Management Strategy [NWMS] 
2012; NEMWA Regulations 2013). During this period substantive 
advances have taken place in material and product development, 
as well as advancements in technology. Thus, while technology is 
aligned with prescribed norms and standards, the pursuit of best 
practical solutions has given rise to influences having unintended 
consequences, due in part to commercial interests.

BARRIER SYSTEMS

Principles
A contaminant containment system comprises complementary 
components for managing the hydraulic head and containing 
the residual pollutant through drainage and liners respectively. 
The performance of the drainage or leachate collection compo-
nent and the liner system are integrally linked, and any element 
thereof can affect the performance of both that component and 
the system as a whole.

The prescribed containment standard for municipal solid 
waste (MSW) and municipal effluent (which does not include 
industrial waste), defined as a Type 2 waste, is a Class B barrier 
system, comprising drainage and a single composite liner made 
up of a 1.5 mm thick high-density polyethylene (HDPE) geo-
membrane in intimate contact with a 600 mm thick compacted 
clay liner (CCL), both construction materials having minimum 
specifications (MR2 clause 8.3). The overlaying liner protec-
tion layer required to eliminate construction damage and limit 
strain in the geomembrane component of the liner (to inhibit 
environmental stress cracking [ESC]) is followed by the leachate 
collection system. This drainage system provides transmissive 
flow of leachate at atmospheric pressure to drainage pipes for 
maintaining the underlying liner at near-unit hydraulic gradient. 
The large aggregate size is prescribed for MSW to make allow-
ance for transmissive flow performance reduction brought about 
by chemical precipitation and organic growth within the voids 
over the service life of the facility, and for which a filter protec-
tion layer is required to reduce mechanical clogging by waste.

The geomembrane component of a liner is to comply with 
SANS 1526: 2015, which is now in its third edition. However, 
many designers choose to use the standards specifications by the 
Geosynthetic Research Institute (GRI) for geomembranes, known 
as GRI GM13, as amended in 2014. These specifications prescribe 
methods for determining performance against a suite of parameters 
and a minimum value, with parameters including thickness, density, 
carbon black content and dispersion, tensile strength and elongation, 
oxidative induction time (OIT), and environmental stress cracking 
resistance. Similarly, the clay component materials specification 
is required to have a permeability not exceeding 0.3 m/annum 
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(3 x 10-6 cm/s) and a plasticity index greater than 10, with maximum 
particle size of 25 mm. It is also a requirement that the technical 
report provides the following additional information: full particle 
size analysis (sieve and hydrometer tests), double hydrometer test, 
Atterberg limit tests, and shear strength tests in terms of effective 
stresses on soil compacted at Proctor optimum water content to 
Proctor maximum dry density. Soils are to be either drained or un-
drained, with measured pore pressures on saturated soil and perme-
ability measurements in triaxial cells also required on saturated soil, 
compacted as above (MR2 clause 8.4.3). Past and present practice 
allows alternative materials to be used, such as geosynthetic clay 
liners (GCLs) as a partial or complete replacement of the clay liner 
component, in which case the GRI GCL3 standard specification is 
referenced. Similarly, where geotextiles are used as alternative to the 
soil protection layer above a geomembrane, the GRI GT12 standard 
specification is often referenced, but the SANS 0221 for geotextiles 
could be used, provided project-particular specifications are incor-
porated. The site-specific material specifications then inform the 
factor of safety, materials compatibility, service life considerations 
(durability), total solute transport (inorganic plus organic fluid 
seepage and/or volatile organic compound diffusion) (MR2 1998 
Chapter 8; NEMWA R636 2013 clause 3[2]).

The requirement of a 2 m unsaturated zone beneath the bar-
rier system can be ensured through under-drainage. 

Demonstrating performance and equivalence
The above Class B barrier system replaces the standards of 
partial containment described in Appendix 8.2 of Minimum 
Requirements of Waste Disposal by Landfill of 1998. The design 
considerations in MR2 Chapter 8 are however pertinent, as is 
seen in the NEMWA 2013 regulation requirements of section 
3(2) over and above the prescribed layout of section 3(1).
a) Certification of the technical design report and drawings by a 

registered professional engineer (Civil) prior to submission to the 
competent authority (R636 clause 3[2]a) is a continuation of the 
historic requirement in the minimum requirements since 1994 
of the responsible person for sites that have a positive water bal-
ance and all hazardous waste facilities where geomembranes are 
incorporated, as well as for slope stability (MR2 clauses 8.1 and 
8.4.8). This assures the municipal manager of at least a level of 
confidence in the design itself, as well as the registered person's 
conduct being required to take the environment and public safety 
into consideration (Engineering Profession Act [Act 46 of 2000] 
Board Notice 256 of 2013 Rule 3[5]). Further to this the design re-
port should be signed off by the municipal manager (MR2 clause 
5.2.4), which reduces the risk of opportunistic trading. The use 
of inappropriate disclaimers, such as the designer or consultant 
accepting no liability or responsibility whatsoever for the facility 
in respect of any use of or reliance upon the report by any third 
party, negates the value of the report for statutory review – the 
inclusion of such disclaimers renders the report redundant and a 
licence may not be issued based thereon. Similarly, a conceptual 
design report is invalid. 

b) Consideration of service life requires consideration of the 
site-specific materials and operational procedure with re-
spect to implications for the design. While it is obvious that 
elevated temperatures reduce the service life of geosynthetic 
materials, the extent of anticipated temperature rise and as-
sociated reduced service life (performance) of a particular 
geomembrane type is well documented (Rowe 2005; Rowe 
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2011; Legge et al 2014). However, the same level of diligence is 
not always applied to other polymeric materials, such as geo-
textiles, geosynthetic drainage materials (cuspated sheets, nets 
and pipes), geosynthetic clay liner carrier components, and 
the polymer of modified materials. There is ongoing debate 
about the polluting period for MSW beyond the operational 
period, with speculation mostly in the range of 30–100 years 
and influenced by available moisture. The introduction of 
moisture or recirculation of leachate can, however, result in a 
significant and rapid rise in temperature as the facility moves 
from a quasi-dry cell to a wet cell or bioreactor cell (Koerner 
& Koerner 2004), and this practice should be avoided unless 
appropriate mitigation measures are implemented. The over-
abstraction of landfill gas or ventilation of the waste body can 
induce internal combustion, with resultant excessive high 
leachate temperatures on the barrier system (Stark 2015).

c) The consideration of total solute transport has resulted in 
wide-ranging postulation of proposed acceptable leakage of 
pollutants (in contravention of legislation), often based on 
theoretical publications (Giroud et al 1994; Touze-Foltz & 
Giroud 2003) which do not consider waste type nor assimila-
tive capacity. However, with the introduction of appropriate 
construction quality assurance, the seepage losses (of inor-
ganic and organic pollutants) are minimised. The presence of 
volatile organic compounds (VOC) in MSW streams is often 
overlooked (Edil 2007), as is the effect of even small elevations 
in temperature, which significantly increase the rate of diffu-
sion (Rowe 2005). The total solute transport should consider 
both the potential of seepage loss and VOC diffusion losses 
(Foose et al 2002) for sites where elevated levels of VOCs may 
be anticipated during the operational life.

d) For drainage systems such as the leachate collection system to 
maintain a low pressure head or near-unit hydraulic gradient 
across the underlying liner system, it is not only the drainage 
pipe spacing that requires consideration for maintaining at-
mospheric pressure, but also the determination of precipitate 
influence on blocking of the relatively thin layer of aggregate 
and its characteristic void (aggregate) size, for which a method-
ology for MSW has been provided by Rowe (2004).

e) In considering the compatibility of liner materials with the waste 
stream, attention is regularly given to clay replacement elements 
such as bentonite, either in bentonite-enriched soils or in GCLs, 
by at least looking at swell index and swell when exposed to 
leachate. The potential for cation exchange has been known for 
decades, largely due to the treatment of dispersive soils in dam 
engineering (Elges 1985). The presence of oxidising agents in 
waste streams can and do significantly reduce the service life of 
the geomembrane, which is true not only for MSW leachate, but 
even for municipal water reservoirs containing potable water 
treated with chlorine, where failures have been experienced in 
less than a decade (Abdelaal & Rowe 2014). Again, the influence of 
geomembrane strain and elevated temperature in the presence of 
aggressive leachate can increase geomembrane damage from al-
most none per hectare to about 2 million holes per hectare under 
particular sets of conditions, even for superiorly specified quality 
HDPE geomembrane (Ewais et al 2014a).  

The above is part of the design package which also considers the 
relevance of earthquake loading for the site, multi-layer theory 
of composite liners with CCLs in four layers to reduce the risk of 
interconnected discontinuities, topography-induced decisions for 

side wall designs, and competence of construction quality assur-
ance plans to ensure system performance.

ALTERNATIVE ELEMENTS WITHIN A BARRIER SYSTEM
Although the Type 2 waste (e.g. MSW or municipal sludge and 
wastewater treatment works) prescribed Class B contaminant con-
tainment system is largely of natural materials for drainage, protec-
tion and seepage management, the use of geotextiles and geomem-
branes is prescribed. The advancement in geosynthetic products and 
technology allows for many alternative elements to be considered 
in the design for a variety of purposes. However, their individual 
and system performance should be considered. The range of geo-
synthetic alternatives to fulfil functions of filtration and drainage, 
protection, containment and stability include a variety of geotextile 
types and thicknesses, geomembranes, geosynthetic drainage layers, 
geocells, and polymer modified products (such as dense asphaltic 
concrete or polymer-modified bentonite-enriched soils).
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Figure 1: Transmissivity reduction under short-term compressive load 
for NWNP geotextile and cuspated drain, and their interaction

Figure 2: Guelph permeameter test conducted at an MSW 
facility in KwaZulu-Natal
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When considering global stability it is worth noting that 
drainage is critical, as shown in an analysis of 20 failures of waste 
facilities in which all failures were drainage-related, irrespec-
tive of whether the facility incorporated a geomembrane or not 
(Koerner & Wong 2011). Natural filters adjacent to fine-grained 
base material should employ the Sherard Criteria (Sherard & 
Dunnigan 1989) and geotextile filters in a similar approach, with 
recognition of the period of exposure to UV light which will de-
grade the polymer rapidly. 

The interaction between elements requires not only inter-
face shear test results (using a large shear box) to determine the 
critical interface, but also an understanding of the intrusion of 
adjacent filter or liner into drainage materials. 

It has been suggested that the transmissive flow of a thick 
non-woven needle-punched (NWNP) geotextile could be aug-
mented by an adjacent cuspated drain. It is shown in Figure 1 
that this assumption is incorrect in that, due to the intrusion of 
the geotextile into the drainage spaces under load, there is a sub-
stantive reduction in drainage performance which could lead to 
saturated conditions, particularly at the toe of a slope/gradient, 
with commensurate instability. The similar effect on drainage ca-
pacity has been shown for GCL intrusion (Davies & Legge 2003) 
and confirms the consideration that intrusion should also be ap-
plied to flexible bentonite-enriched soils and similar alternative 
materials adjacent to thin high-performance drainage layers. 

The above shows only the short-term effect of normal com-
pressive load, whereas the long-term effect of load on the compres-
sive creep collapse requires consideration where geosynthetic 
drains are used as an alternative to natural or granular material.

The use of alternative drainage materials and liner layout 
on sidewalls is given favourable consideration, due to the steep 
gradient allowing accelerated drainage and hence reduced prob-
ability of a hydraulic pressure head on the liner component. 
Although some designs have advocated the use of geocells to 
retain granular materials on such slopes, the influence of the 
particular geocell product structure on the reduction of trans-
missive flow is not to be overlooked – some products incorporate 
holes in the cell walls to inter alia facilitate (albeit reduced) 
transmissivity. However, it should be borne in mind that some 
woven geotextile products are held together by a thin veneer of 
plastic film which reduces their transmissivity to nearly zero.

In considering geomembrane specifications it is noted that 
the current international standards are exceeded by project-spe-
cific specifications by some designers, for which the municipal 
manager should require justification. The literature shows that it 
is not necessarily true to assume that the geomembrane having 
the highest high-pressure oxidative induction time (HP-OIT) 
will provide the best performance (Ewais et al 2014b), and simi-
larly a geomembrane with a superior environmental stress-crack 
resistance of several hundred hours above the standard is not 
necessarily going to fulfil the service life requirement (Ewais et 
al 2014a). The resin used to manufacture the geomembrane has 
a significant influence on performance, as does the stabiliser 
component, be it a Hindered Amine Light Stabiliser (HALS) or 
Hindered Phenol. The Construction Quality Assurance (CQA) 
plan can go a long way towards protecting the waste facility 
owner's interests by allowing for ad hoc post-delivery geosyn-
thetics performance testing over and above the standard param-
eters. Such a clause in the CQA plan empowers the waste licence 
holder to screen for materials supplied under the pretext of 
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Table 1:  Rudimentary checklist for Type 2 waste facility design compliance with norms and standards 

in advance of a licence application

APPLICATION FOR ORAL PRESENTATION OF THE TECHNICAL DESIGN FOR A WASTE FACILITY

(as per Minimum Requirements 2nd Edition 1998 Clause 5.2.4)

WASTE FACILITY NAME:

CHECKLIST COMMENTS

1. Technical Report and Drawings
a) Signed by applicant (MR2 clause 5.2.4) 
b)  Signed by Professional Engineer (Civil)  

(MR2 clause 8.1 and R636 clause 3[2])

2. Site Investigation Report Compliance 
2.1 Surface topography and drainage addressed

2.2 Sub-surface features (MR2 clause 6.3) addressed:
a) Soil classification
b) Geology
c) Geohydrology 
d)  Miscellaneous (presence of undermined/earth tremors/open-cast mine/mining potential/

surface subsidence potential and dolomites)

2.3 Landfill gas and air quality (MR2 clause 6.5) addressed

3. Confirmation of Waste Classification (MR2 clause 8.2.1 and R634, 635 and 636)
The design report specifies:
a) Waste type
b) Site life (years) 
c) Depth of excavation below NGL (m) 
d) Maximum height above NGL (m) 

4. Site Layout (MR2 clause 8.2.3) 
The site layout plan is to a scale of 1:1000 and addresses:
a) Access
b) Separation of clean and dirty water 
c) Monitoring system positions (for surface and ground water)
d) Monitoring for gas generation and migration (250 m)
e) Capping and closure plan

5.  Completed testing of soils, construction materials and waste (MR2 clause 8.3)
The design report reflects:
a) Soil permeability (MR2 8.3.1)
b) Effect of leachate on permeability (MR2 clause 8.3.1) 
c) Compaction properties using Standard Proctor (MR2 clause 8.3.2) 
d)  Shear strength tests for natural materials, and interface shear strength for all geosynthetic 

materials (residual and saturated conditions)  
e) The calculated factor of safety (recognising pore pressures) (MR2 8.3.3) 
f)  Geosynthetic materials tests undertaken (MR2 clause 8.3.4) (e.g. strength, interface friction, 

durability and compatibility, and quality assurance are minimum requirements)
g) Geomembranes in capping compliant with SANS 1526 Type lll GM or similar
h)  Physical tests on waste (MR 2 clause 8.3.5) compressibility, compatibility, compacted 

density, and stochiometry

6.  Technical design report confirms parameters have been quantified and future 
performance has been predicted (MR2 clause 8.4) 
a) Separation of clean and dirty water (drains and 0.5 m freeboard in PCD) (MR2 clause 8.4.1)
b)  Separation between waste body and groundwater (minimum permissible separation is 2 m) 

(MR2 clause 8.4.2)
c)  The liner system design quantifies construction material performance for the service life; 

addresses total solute transport; proves performance of alternative elements; demonstrates 
drainage performance at atmospheric pressure for the service life; construction materials 
standards are specified; and waste/liner material compatibility demonstrated 
(R636 clause 3 [2]) 

d) The leachate management system has a consistent containment standard (MR2 clause 8.4.4)
e) Stability of slopes analysed by a geotechnical engineer (MR2 clause 8.4.8)
f) A construction quality assurance plan is included (R636 clause 3[2]g)
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compliance, where fillers such as ash or cheaper polymers or OIT 
masking agents such as butyl hydroxy toluene (a common com-
pound used as food preservative) have been employed to reduce 
cost to the supplier, but dis-benefit the waste facility through 
substantially reduced performance.

Alternative liner materials making up components of a com-
posite liner may include low permeability alternatives, such as fibre-
reinforced concrete, dense asphaltic concrete, bentonite-enriched 
soils (BES), polymer modified bentonite-enriched soils (PMBES), 
GCLs and a wide range of polymeric membranes (e.g. polyvinyl 
chloride, linear low-density polyethylene, butyl rubber, and bitumen-
saturated geotextiles). The alternatives are usually advocated only 
in applications where they are accessible in the event of failure, such 
as capping systems and shallow pollution-control dam liners. The 
BES and PMBES alternatives to CCL as partial or full replacement 
introduce a variability due to the natural variability of soil, which 
factory-manufactured products largely eliminate. Nevertheless, the 
thickness of these layers, typically far less than a prescribed CCL, 
can achieve at least partial replacement in some applications due 
to the influence of the soil component reducing the effect of con-
centrated desiccation cracking. In all liners, the post-construction 
performance has to be confirmed, and the regulatory authority has 
shown an increased insistence thereon, as shown in Figure 2 for an 
MSW facility in KwaZulu-Natal.

For pollution containment at wastewater treatment works 
and sludge handling facilities it is often desirable to make use of 
alternative materials having the same containment performance, 
such as the use of water-retaining concrete designed to standards 
such as BS:8007 for the liner replacement (with subsurface drains 
and not pressure relief valves), and the concrete performance 
specified (e.g. w/c less than 0.45 and minimum cementitious ma-
terials content, etc).

CHECKLIST
For municipal managers, their engineers or consultants to avoid 
failing to demonstrate compliance with regulations and omitting 
critical information, resulting in rejection or significant delays in 
water use or waste licence authorisations, it is prudent for the ap-
plicant to employ a checklist prior to submission of a waste licence 
application. To this end a rudimentary checklist for further devel-
opment by municipalities or their agents is presented in Table 1. 
A similar checklist can be developed for capping closure facilities 
depending on base liner performance (MR2 clause 8.4.7).

CONCLUSION
It has been shown that the prescripts in regulations are clear and 
give significant guidance on pollution control norms and stand-
ards. Furthermore, a wide range of alternative materials can be 
and are employed as contributors to appropriate design solutions 
for waste management facilities.

The use of even a rudimentary checklist to confirm compli-
ance with performance requirements leads to significant savings 
in resources, be they financial, human and/or time-related.
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INNOVATIVE ENVIRONMENTAL 
ENGINEERING that allows nature rather 
than life-choking chemicals to do the 
housekeeping is being put to work at Port 
Elizabeth’s North End Lake to ensure 
a long-lasting beautification and water 
quality that works for everyone. 

Enviro-friendly microbiological sani-
tisers, as well as reed and gabion stormwater 
filter ponds, will work naturally at the city’s 
urban watering hole to keep pollutants at 
bay. AfriCoast Consulting Engineers’ envi-
ronmental sector manager, Clement Ofori, 
who conceptualised the system, has been 
involved with the project since the Nelson 
Mandela Bay Municipality first commis-
sioned the lake area’s clean-up in the ap-
proach to the 2010 FIFA World Cup. 

“North End Lake had received little 
attention and consequently deteriorated 
into a polluted and smelly environment 
prior to the construction of the Nelson 
Mandela Bay Stadium. The general 
perception at the time was that neigh-
bouring industries were responsible for 
discharging chemical pollutants into the 
water, but our studies revealed that the 
offensive matter was rather organic, with 
nutrient and bacteriological contamina-
tion coming mostly from the ageing local 
sewer network. 

“Faecal coliform levels were high (in 
excess of 200 000 counts per 100 ml), 
along with prolific algal blooms and 
high turbidity levels. These conditions 
impaired the safe recreational use of 
the water and undermined the environ-
mental, social and economic value of 
the lake.”

The area needed a quick fix, but stake-
holders agreed that the approach should 
be environmentally friendly. 

Aside from the need to improve the 
environmental quality of the lake and its 
precinct, there are fish, birds, otters and 
other life to consider. AfriCoast’s recom-
mendation of a unique biotechnology, 
which involved dosing the lake with 
efficient microbes (a cocktail of positive 
micro-organisms that out-compete the 
offensive ones) to quickly clear the odour 
and turbidity problems, was unani-
mously accepted. 

This was a pioneering move, since this 
non-toxic approach, which originated in 
Japan, had been used only once before in 
South Africa, in the successful rehabilita-
tion of Johannesburg’s Zoo Lake. A secure 
hot house was set up at the nearby Rhino 
Plastics premises, where the microbes 
were activated with molasses and warm 
water before being added to the lake. 

Clement Ofori (right) from AfriCoast Consulting Engineers and intern Kumbula Tywakadi keep an eye on progress as 
contractors clear the way for the construction of one of four stormwater filter ponds that will keep Port Elizabeth’s 
North End Lake picturesque and pollution free (In the background: the Nelson Mandela Bay Stadium)

Natural enviro-engineering bringing 
new life to PE’s North End Lake

Aside from the need to 

improve the environmental 

quality of the lake and its 

precinct, there are fish, 
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recommendation of a unique 

biotechnology, which involved 
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odour and turbidity problems, 

was unanimously accepted.
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“We did the application in May, about 
a month before the 2010 World Cup kick-
off. Within a week the smell had vanished 
and the water quality had improved, 
and within four weeks the clarity of the 
water had improved significantly. Plus, we 
achieved a sustained reduction in coli-
form levels for three to four months after 
application,” says Clement.

The scenic lake has since begun to 
reclaim its place as a playground for 
water sports, picnickers and fishermen. 
The NMBM, together with Mandela Bay 
Stadium Curators Access Management, 
aims to develop the lake into a world-
class freshwater sports facility that will 
complement the neighbouring stadium. 
AfriCoast was tasked with compiling and 
implementing the catchment manage-
ment plan that would guide the effective 
management of the lake and its precinct 
in the long term. 

The company’s extensive scientific, 
technical and operational expertise 
enabled Clement and his team to design 
a multi-pronged, green and sustainable 
plan by:

 N tackling the catchment to control pol-
lutants at the source
 N pre-impoundment management of ma-
terial in transit, and
 N treatment of the lake water and sedi-
ment, which is where the bioremedia-
tion with efficient microbes will again 
be employed. 

“The North End Lake has two main sub-
catchments,” Clement explains. “The 
first is the Korsten Dry Lake, from which 

about 42% of the water comes. The other 
60% comes from domestic, commercial 
and industrial sources. We have discov-
ered 27 stormwater drains diffusing into 
the lake, and the diffused nature of the 
sources of pollutants make it difficult to 
manage. However, we have transformed 
the Korsten Dry Lake, which had become 
a dump site, and fenced the area to pre-
vent further dumping.”  

Aside from the recreational and eco-
logical appeal of improving this public 
space, the project is also increasing sur-
rounding property values and should 
stimulate commercial activity in the area. 

“Local communities have been in-
strumental in the lake’s rehabilitation, 
including the surrounding businesses and 
industries, recreational users like the EC 
Power Boat Club, EC Bass Fresh Water 
Fishing Club and the PE Rowing Club, as 
well as the ward councillors and relevant 
government agencies.

“We also engaged with the Botany 
and Zoology divisions of Nelson Mandela 
Metropolitan University (NMMU), with 
students assisting us with, amongst 
others, sediment analysis to estimate the 
level of contamination.”

Clement says that an urban lake is 
one of the most difficult water bodies to 
manage because of the constraint in flow 
and circulation, and also because of the 
small amount of fresh water entering to 
dilute pollutant concentrates.

“It was essential to be innovative in 
our pre-lake management. We opted for 
natural filters like reeds, activated char-

coal and gabions. The system is intended 
to hold back pollutants, slow down the 
in-flow and diffuse it through the natural 
reed filter before it reaches the lake.”   

Construction of the stormwater ga-
bion filter ponds is currently under way 
at four points around the lake. The multi-
million rand project is planned for com-
pletion before December. Four SMMEs 
have been appointed for the work, cre-
ating approximately 35 job opportunities. 
The periphery of the lake and the ponds 
are cleaned manually, creating a further 
eight to ten jobs.

“There has been a significant improve-
ment in water quality and the general 
conditions around the lake since our in-
volvement, but the water is not yet totally 
safe for swimming,” says Clement. “Our 
target is to achieve and sustain average 
coliform levels of less than 1 000 counts 
per 100 ml within the next 12 months, 
which is the standard for intermediate 
contact recreation. 

“Yes, chemical treatment would be 
quicker, but damaging in the long term, 
and we all want to do this the environ-
mentally friendly way. The lake will take 
time to heal properly – it has been pol-
luted for more than 25 years. We want to 
promote green life, devoid of toxic addi-
tives, so my persuasion is to allow nature 
the time it needs.” 

Mary-Jane Botha 

On behalf of AfriCoast Consulting Engineers 

maryjaneb@meropa�co�za 

www�africoast�com
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BACKGROUND AND OBJECTIVES
The Roundhill Landfill Site near Berlin in 
the Eastern Cape, within the Buffalo City 
Metropolitan Municipality, has been in 
operation since February 2006. The site 
is classified and permitted as a G:L:B+ 
site, based on the previous landfill clas-
sification system, and currently accepts 
approximately 600 tonnes per day of 
general waste, and restricted volumes of 
treated health care risk waste (excluding 
pathological waste of human origin) from 
East London, Mdantsane Township and 
the surrounding areas.

In recent years the site has expe-
rienced global operational challenges 
resulting in increased health and safety 
risks on the site, and an increase in the 
adverse effects to the surrounding envi-
ronment. As the operational challenges 
grew greater, the site progressed to a 
state of non-compliance with the landfill 
permit and the prevailing environmental 
legislation. It was at this stage that Buffalo 
City Metropolitan Municipality, the 
permit holder of the site, acknowledged 
the need for specialist consulting ser-
vices. Envitech Solutions (Pty) Ltd were 
appointed by Buffalo City Metropolitan 
Municipality, through their applicable 

procurement processes, to compile a 
turn-around strategy and an implementa-
tion plan, which would be in line with 
and promote compliance with the landfill 
permit requirements of the Roundhill 
Landfill Site, and which would promote 
compliance with the prevailing environ-
mental legislation.

Figures 1–6 detail the site, and illus-
trate the previous major challenges and 
the state of non-compliances on the site, 
as may be experienced typically locally 
and internationally. 

In order to meet the objectives of the 
turn-around strategy (which include a 
financial forecast, as well as an imple-
mentation plan with key deliverables and 
milestones for the proposed turn-around 
strategy) a status quo assessment and 
compliance assessment of the Roundhill 
Landfill Site was initially conducted. 
The initial status quo assessment and 
compliance assessment included, but was 
not limited to, an assessment of the day-
to-day operations on the site, the current 
environmental monitoring, on-site record 
keeping, existing infrastructure, water 
management systems, leachate manage-
ment systems, available plant on site and 
current staff resources. The objective of 

East London Regional (Roundhill)  
Waste Disposal Site – wasting no 
time on the road to compliance
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the status quo assessment and compli-
ance assessment was to determine the 
level of compliance with the applicable 
Roundhill Landfill Site permit issued by 
the then Department of Water Affairs and 
Forestry, and the Minimum Requirements 
for Waste Disposal by Landfill, Second 
Edition 1998, applicable to waste manage-
ment facilities in South Africa. 

SCOPE OF WORK
The scope of work to prepare a turn-
around strategy was divided into the 
following three phases by the Buffalo City 
Metropolitan Municipality:

Phase 1 – Operational assessment of the site
a. A waste stream analysis detailing vol-

umes and waste types being landfilled 
on the site

b. Water quality monitoring of the 
groundwater and surface water on the 
site and discharging from the site

c. Review and design of the cell devel-
opment plan for current and future 
waste streams

d. Airspace and remaining life span 
calculations

e. Appointment and implementation of 
internal and external auditors

f. Setting up of a Monitoring 
Committee

g. Assessment of the integrity of the ex-
isting infrastructure on site, including 
the following:
 �Landfill cells

 �Fencing
 �Landfill liners
 �Leachate management system
 �Stormwater management system
 �Groundwater and surface water moni-
toring network
 �Landfill gas monitoring system
 �Weighbridges
 �Machinery and equipment
 �Transfer station with means to facili-
tate further waste separation.

h. Assessment of opera-
tional requirements

i. Assessment of the require-
ments for a laboratory on site

j. Assessment of human resources 
and skills to meet the opera-
tional requirements of the site

Figure 1: Aerial photograph of the Roundhill Landfill Site

Figure 3: Steep landfill side slopes due to limited lined airspace

Figure 5: Illegal waste pickers
Figure 6: Uncontrolled stormwater, contaminated stormwater 

and leachate runoff

Figure 4: Uncontrolled tipping of waste outside the lined landfill 
cell due to inaccessibility to the working face caused by rainfall 

(no wet weather cell available)

Figure 2: Uncovered waste due to shortages of daily cover material
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k. Address the issue of job crea-
tion for the existing informal 
recyclers operating on the site

l. Address the value chain of the 
waste management hierarchy with 
specific emphasis on recycling and 
reduction of waste to landfill

m. Financial forecast for implementing 
the turn-around strategy

n. Preparation of an im-
plementation plan

o. Presentation of the turn-
around strategy.

Phase 2 – Implementation of the rehabilitation plan
Based on the outcomes of Phase 1, the 
implementation plan for the rehabilita-
tion of the Roundhill Landfill Site was 
to be carried out under Phase 2. The 
implementation plan had to include the 
preparation of tender documents for all 
works required to bring the site back into 
compliance. The proposed works included 
the following:

 N The shaping and rehabilitation of the 
landfill side slopes
 N Removal of litter and waste from out-
side the footprint of the existing landfill 
cells
 N Appointment of service providers to 
ensure good aesthetics for the site
 N Repairs and upgrade to the stormwater 
management system
 N Repairs and upgrade to the leachate 
management system
 N Repairs to the cell liner systems
 N Upgrades of the site access roads
 N Repairs to the existing fence and sur-
veillance to ensure security of the site
 N Installation of appropriate signage.

Phase 3 – Design, construction and management 
of Cell 3 and Cell 4
Phase 3 includes the design, construc-
tion and management of two new land-
fill cells at the Roundhill Landfill Site. 
It was anticipated that Phase 3 activities 
would be undertaken in parallel with 
Phase 2 activities.

METHODOLOGY
In order to comply with the scope of work, 
draft the status quo report, the financial 
forecast and the implementation plan that 
informs the turn-around strategy, the 
following methodology was followed:

 N A site visit, inspection and assessment 
of the Roundhill Landfill Site, under-
taken by three technical staff members 
of Envitech Solutions (Pty) Ltd

 N Various interviews with key per-
sonnel and key role players respon-
sible for and related to the site
 N The collection and gathering of 
available information from pre-
vious external service providers 
located within East London
 N The collection and gathering of 
available water quality moni-
toring results from Buffalo City 
Metropolitan Municipality 
Scientific Services
 N Assessment and analysis of 
the current operations and 
conditions on site against the 
site permit, the amended site 
permit, and the Minimum 
Requirements for Waste Disposal 
by Landfill in an audit format
 N Initiation and topographical survey 
of the entire Roundhill Landfill Site
 N Initiating and conducting envi-
ronmental monitoring, which 
includes groundwater, surface 
water and air quality monitoring
 N Conducting a geotechnical in-
vestigation to confirm available 
geotechnical information
 N Attendance of Monitoring Committee 
meetings to meet interested and af-
fected parties, and key role players
 N Compilation of a Status Quo 
and Compliance Assessment
 N Detailed analysis of information 
to compile a financial forecast, 
implementation plan and the 
turn-around strategy report.

TURN-AROUND STRATEGY 
HIGHLIGHTING OBJECTIVES TO 
ENSURE COMPLIANCE
To bring the site back into compli-
ance within the shortest time possible, 
various alternatives were assessed and 
immediate-to-short-term, medium-term 
and long-term objectives were formu-
lated. In order to ensure compliance, the 
objectives and phases would need to be 
concurrent and integrated. 

Immediate-to-short-term objectives
The immediate-to-short-term objec-
tives are detailed in Table 1. In order to 
achieve the immediate-to-short-term 
objectives, it was recommended that an 
Emergency Contract be implemented 
as soon as possible. The Emergency 
Contract is currently being imple-
mented on site and is detailed here 
under the heading "Project Status".

Third Page Vertical
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Table 1: Immediate-to-short-term objectives to ensure compliance

Implementation Scope of works
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EMERGENCY 
CONTRACT
Establish an 
experienced 
contractor on site 
who can execute 
both landfill 
operations and 
civil works

L
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To run all site operations from the site entrance (including acceptance control) through to 
landfilling operations for a period of at least 24 months.

Upgrade, implement, manage and maintain the weighbridge function, including data capture.

Clean-up and maintenance of entrance road and all site access roads.

Site maintenance, which includes the clean-up of the entire site, to remove scattered waste 
and windblown waste.

Garden services to commence with landscaping and maintenance and removal of alien veg-
etation.

Implement and maintain required signage at the site.

The implementation of a control system for the waste pickers that are currently on site in order 
to minimise the risks in terms of health and safety.

Implement and maintain monthly production surveys.

Develop and maintain a monthly landfill report.

The contractor appointed under this Emergency Contract will be required to work with the 
current staff complement on site. They may, however, be required to make the necessary 
changes to the site plant and equipment in order to carry out the above works.

Implement and maintain quarterly internal audits.

Implement and maintain a health and safety structure as required by the OHS Act.

Manage the weather station, including the downloading, processing, analysing and storing of 
data retrieved.

Skills transfer to and training of current staff complement.

Implement and maintain access control.

C
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il 
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Construction of a temporary landfill cell in the proposed Cell 3 area to accommodate the in-
coming waste stream and waste excavated / removed from the existing Cells 1 and 2.

Shaping of existing waste body (Cells 1 and 2) and demarcation of a working platform area 
(using soil berms) to ensure safety of personnel and machines working on the higher level of 
the landfill.

Commencement of rehabilitating the landfill slopes on the existing waste body and partial 
capping of existing landfill Cell 1 and Cell 2.

Upgrade and maintenance of all stormwater and leachate management systems.

The implementation of an interim leachate management system, including the pumping of 
leachate from various ponds and from the current leachate storage tanks for removal from 
site to a waste water treatment plant. The removal of leachate from the leachate tank area will 
facilitate the proper investigation of suspected leaks from the existing leachate tank.

The installation of new groundwater monitoring boreholes.

Expose the liner of Cell 1 and Cell 2, where possible, and repair where needed.

The upgrading and repairing of the boundary fence and security system on the site to prevent 
unauthorised entry, including the clearing of the fence line.

Rehabilitate the temporary landfill area.

Implement a perimeter access road along the perimeter fence.

Repair and clean stormwater drains around the existing infrastructure (buildings).

Monitoring 
Committee

Revive and structure the Monitoring Committee appropriately.

Implement an 
excavation plan

Excavate, where possible, the future landfill cell/s for cover material.

Import cover 
material

To assist with day-to-day operations for covering of the waste.
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Table 2: Medium-term objectives to ensure compliance

Implementation Scope of works
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CIVIL WORKS

Construction of new landfill Cells 3 and 4. It was proposed to construct Cell 4 first and the construction will be 
phased such that when the first half of the cell is completed, landfilling can then commence in the completed 
portion whilst the construction is on-going. Upon completion of Cell 4, the remaining waste in the temporary 
cell will be removed and placed in the new Cell 4. Thereafter construction of Cell 3 will commence.

Most of the above work will need to take place simultaneously, i.e. landfilling, rehabilitation and construc-
tion work, and will be phased concurrently in the implementation plan. For this reason it was recom-
mended that the appointed contractors liaise closely and programme their works accordingly. 

The rectification and implementation of separation, diversion, collection and storage of stormwater runoff, 
both on site and off site, where applicable.

The rectification and implementation of a suitable leachate management system, by means of a leachate 
treatment plant.

Erection of a Materials Recovery Facility.

Future repair and maintenance of the perimeter fence.

Rehabilitation of any other contaminated land on site.

Monitoring

Revive and restructure the environmental monitoring plan.

Implement and maintain biannual external audits.

Implement and maintain a landfill gas monitoring plan.

Establish an experi-
enced security com-
pany on site

Implement and maintain strict access control.

Monitoring Committee Revive and structure the Monitoring Committee appropriately.

Community liaison
Formalise the reclaimers.

Establish support to a Materials Recovery Facility, preventing reclamation at the working face due to the health 
and safety risks.

Accounts/disposal 
tariffs

Implementation of updated disposal tariffs.

Collection of accounts.

Table 3: Long-term objectives to maintain compliance

Implementation Scope of works
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The planning and construction of future landfill Cell 5 and Cell 6. 

The on-going rehabilitation and capping of existing landfill cells.

The construction of new and upgrades to the existing stormwater management systems.

The upgrades and maintenance of the leachate management system and leachate treatment plant.

Maintenance of the Materials Recovery Facility.

Continuous rehabilitation of any other contaminated land on site.

Monitoring

Maintain the environmental monitoring plan.

Maintain the biannual external audits.

Maintain the landfill gas monitoring plan.

Establish an experi-
enced security com-
pany on site

Maintain access control.

Future repair and maintenance of the perimeter fence.

Monitoring Committee Maintain the landfill Monitoring Committee. 

Community liaison Communicate with the reclaimers.

Accounts/disposal 
tariffs

Review of disposal tariffs.

Collection of accounts.
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Removal of Heat
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ENHANCED BARRIER SYSTEM®

Aquatan is the first IAGI-approved installation contractor in Africa, which underscores 
our reputation for delivering Geosynthetic Installations professionally and reliably, 
every time. Aquatan is ISO 9001/2008 certified, and has been awarded the SABS 
Certificate of Recognition for its 20 years of loyalty, commitment to and compliance 
with the SABC Quality Management Certification scheme.
 
Aquatan provides the Total Solution!

In addition to our Geomembrane innovations, Aquatan’s HDPE, LLDPE, RFPP and EVA 
linings are used in applications ranging from hazardous liquid or solid waste to 
potable water reservoirs, linings of tanks, sewage ponds, anaerobic digesters, heap 
leach facilities, tunnels, canals, water features and underground water storage 
facilities. We also construct floating covers to Potable water, Molasses storage and 
Biogas containment reservoirs, small dams and tanks. 

ENHANCED BARRIER SYSTEM®
Aquatan’s patented Enhanced Barrier System® (EBS) for waste sites is a new 
technology that has gained international recognition for its dedicated and focused 
performance characteristics. The principle is to draw a fluid at a negative pressure 
through a barrier system to achieve:

1- Heat removal from Geosynthetic components 
2- Post loading hydration of the Geosynthetic Clay Liner (GCL)
3- Removal of Volatile Organic Compounds (VOCs)

This innovate technology, for which Aquatan holds the worldwide patent, expands 
conventional containment barrier boundaries for protecting the environment far into 
the future.  

Figure 7: Site layout plan
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Medium-term objectives
The medium-term objectives are de-
tailed in Table 2. In order to achieve the 
medium-term objectives, it was recom-
mended that a single Contract be imple-
mented as soon as the implementation of 
the immediate-to-short-term objectives 
commenced. The Engineering Design and 
Bid Document for the medium-term ob-
jectives are currently being finalised and 
implementation thereof is anticipated to 
commence in early 2016.

Long-term objectives
The long-term objectives are detailed in 
Table 3. In order to achieve the long-term 
objectives, it was recommended that 
various Contracts be implemented time-
ously, ensuring that the existing landfill 
cells are operated efficiently, continuous 
rehabilitation of the existing cells occur 
and regular maintenance of all site facilities 
be implemented.

PROJECT STATUS
After review and acceptance of the turn-
around strategy report by Buffalo City 

Metropolitan Municipality, an Emergency 
Contract (for the emergency operations 
and management of the East London 
Regional Waste Disposal Site for a period 
of twenty-four months) was implemented. 

The site layout plan, highlighting the 
civil works to be implemented during 
the Emergency Contract, is illustrated in 
Figure 7.

Interwaste (Pty) Ltd is the appointed 
landfill operations and civil works con-
tractor for the Emergency Contract. The 
contract commencement date was 1 June 
2015, with the operational and civil works 
well into its fourth month. 

As can be expected with a contract of 
this magnitude, a few of the major challenges 
experienced to date include community 
issues, employment of local labour, manage-
ment of the illegal waste pickers, Buffalo City 
Metropolitan Municipality and Interwaste 
staff integration, and the fires on site. 

A few of the major successes com-
pleted to date include the following:

 N Accelerated mobilisation of Interwaste 
staff and plant to commence with the 
landfill operations and civil works

 N Extensive clean-up of the site, including 
the access roads, transfer station area, 
site facilities and existing stormwater 
provisions 
 N Emptying and confirmation of existing 
leachate management facilities
 N Excavations by hand to locate existing 
site services and landfill liner edges
 N Repairs and upgrades to the weigh-
bridge system to ensure accurate waste 
information
 N Construction commencement of a 
portion of the temporary landfill cell, 
including the completion of the HDPE 
installation 
 N Upgrades and construction of improved 
staff facilities
 N Appointment of a Social Facilitator and 
a Community Liaison Officer. 

With the works under the Emergency 
Contract progressing well, Envitech 
Solutions are currently finalising the 
Engineering Design and Bid Document 
for the medium-term objectives to ensure 
continued compliance of the Roundhill 
Landfill Site and timeous implementation 
of the turn-around strategy. 
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BACKGROUND
Upgrading and maintaining municipal stormwater infrastruc-
ture is key to the mitigation of flooding in South Africa’s cities 
and towns. Despite ongoing challenges, such as the availability 
of the required technical records at local government level, SRK 
Consulting’s extensive work in this field is contributing valuable 
strategies and innovations to improve service delivery and main-
tenance of these facilities.

PROBLEMS ENCOUNTERED AND SOLUTIONS
Many of SRK’s projects in municipal stormwater infrastructure 
have dealt with the mitigation of flooding resulting from storm 
events, and the company has encountered various issues that 
must be overcome:

 N When carrying out an assessment, for instance, the municipal re-
cords relating to the existing infrastructure are often incomplete, 
making it difficult to assess the current capacity of the system.  
 N The challenge of keeping full and accurate records has been 
bedevilled by rapid technological change in recent years, where 
information is captured and stored in different formats and 
media types, depending on the advances that technology has 
offered. Over the years, maps and data were stored on paper, 
then sometimes on film, and then on various formats of digital 
data capture. It is therefore often difficult to extract parts of a 
client’s data sources. Even the software platforms for informa-
tion storage may differ between municipalities.
 N When missing information relates to major stormwater infra-
structure, aerial imagery can assist in providing information, 
although the accuracy of this information is directly related to 
the resolution and quality of the images used.  
 N An engineering survey often needs to be carried out to re-
establish the location, invert levels and dimensions of culverts 
and pipes. Municipalities themselves are tending to adopt the 
approach of carrying out large-scale detailed surveys of ex-
isting infrastructure to create accurate databases.

 N Detailed surveys encounter their own problems, including the 
blockage of pipes due to lack of maintenance or other reasons. 
Serious blockages call for the use of specialised equipment, such 
as a high-pressure jetting system, followed by a closed-circuit tele-
vision system to carry out the camera work and visual survey. The 
benefits of these processes are clear, as detailed survey generates 
accurate data which will lead to the creation of an infrastructure 
database that is useful for many important municipal functions. 

EASIER MAINTENANCE
Lack of maintenance and subsequent blockages of stormwater 
infrastructure have frequently been identified as the reasons for 
a number of flood events. In some cases the historical design of 
existing infrastructure makes it difficult to conduct regular main-
tenance. For instance, pipes and canals may not allow appropriate 
access for equipment that will make for more efficient maintenance.  

SEPARATION STRUCTURES
Structures to catch litter or silt can significantly reduce block-
ages in stormwater systems, provided they are well designed to 
suit the application and they are regularly maintained. We have 
had success in creating ‘single’ collection points where litter, silt 
and oil can all be separated at one location, making it easier and 
faster for the municipalities’ limited maintenance personnel to 
clean, thereby allowing for more frequent maintenance.

SELECTING MATERIAL THAT REDUCES THEFT
It is not uncommon for items like grates – manufactured from 
metal or even polymer material – to be stolen soon after they 
are installed, thereby seriously undermining the efficiency of the 
system. In applications where we consider theft to be a serious 
risk, we have experimented with alternative options, such as 
reinforced concrete which has little re-sale value and is more 
difficult to remove. Where successful, these innovations can add 
to the longevity of the structures and avoid the risk of incurring 
replacement costs for our clients.

MAINTENANCE STANDARDS AND CONTRACTS
Most of SRK’s work in stormwater infrastructure relates to 
designing, building and supervising activities, while the munici-
pality retains responsibility for maintenance tasks. Although we 
offer our services in supervising maintenance contracts, we are 

Nic Brien
Associate Partner and Civil Engineer
SRK Consulting (SA) Durban Office
nbrien@srk.co.za
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more frequently able to help the client in planning and imple-
menting their own maintenance – through schedules that detail 
the ‘minimum required maintenance’ for facilities that we design 
and build. These schedules are invaluable tools for municipalities 
to provide to their maintenance departments, so that regular 
implementation can be planned and managed, thereby ensuring 
that they work to specification.

STORMWATER MANAGEMENT PLANS 
SRK has performed a number of stormwater management plans 
– considering existing infrastructure within a client’s jurisdic-
tion and identifying shortfalls. These plans are then incorporated 
into a risk analysis which ranks the shortfalls based on demo-

graphic, geographic and social impacts. This service has proved 
to be a valuable tool in identifying and budgeting for critical 
projects at local government level.

CONCLUSION
The design and maintenance of effective stormwater infrastruc-
ture development is likely to become more important in South 
Africa as urbanisation continues to swell our cities and towns. 
The incidence of more extreme weather events may also be occa-
sioned by global climate change, making flooding more frequent 
in some areas. 

SRK’s experience highlights the importance of the private 
sector working closely with municipalities to facilitate the gener-
ation of accurate and current data on infrastructure, and to help 
implement innovative solutions in stormwater networks to allow 
optimal efficiency. There is also an urgent need to facilitate reg-
ular and effective maintenance of all installations in the system, 
thereby avoiding the social and economic costs of flooding, and 
prolonging the replacement of installations. 

Flushing out the challenges in 
stormwater systems

Litter-strewn canal

Collection point for litter ensuring easier 
collection of litter by maintenance teams

Vandalised litter trap
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INTRODUCTION
Around 2.5 billion people in developing 
countries do not have access to basic 
sanitation. This is the cause of some of the 
biggest environmental and health prob-
lems facing people living in poor commu-
nities, including water pollution and the 
transmission of diseases and infections.

But installing and operating sewage 
and wastewater treatment plants is 
expensive, making them unaffordable. 
On top of that, conventional wastewater 
treatment is not an environmentally 
friendly process, because so much energy 
and water volumes are used. There are 
also disposal complications. As a result, 
many regions in the developing world 
have opted for basic sanitation units.

In Africa, a staggering 300 mil-
lion people lack adequate sanitation. 
Progress has been made under the 
Millennium Development Goals, but 
there are still millions of people without 
adequate sanitation.

After the first democratic elections in 
1994 the South African government itself 
committed to providing basic services to 
all citizens. Sanitation was a key focus. 
The country has since made significant 
strides – 50% of households did not have 
access to sanitation in 1994; by 2010 that 
number was reduced to 21%.

In a bid to get closer to the 
Millennium Development Goal of halving 
the 2.5 billion people without sanitation 
access, innovative solutions are being 

tested across the globe. In South Africa, 
a platform for sustainable sanitation is 
being developed in the country’s coastal 
city of Durban. The aim is to develop 
solutions that can be replicated in other 
developing countries.

LOW-COST OPTIONS 
COMMONLY IN USE
For the last few decades, dry or low-
water sanitation has been gaining atten-
tion with the emergence of sustainable 
and low-cost sanitation. The waste 
can be processed directly on-site, or 
collected and transported to the pro-
cessing plant. Diverse products can be 
obtained after processing, such as water, 
compost, fertilisers, soil conditioners, 
biofuel and biogas.

The low-cost options most commonly 
used are:

 N Pit latrines: the human excreta is col-
lected in a pit located directly below the 
toilet.
 N Urine diversion dry toilets: the waste is 
separated into two different compart-
ments.
 N Pour flush toilets: this uses a small 
amount of water (0.5 to two litres) to flush 
away the excreta and for anal cleansing.

NEW GROUND IS BEING BROKEN
Among the 3.5 million inhabitants in the 
Durban metropolis, one million people live 
in informal settlements without proper 
sanitation. The city is expanding at a rapid 

This article first appeared in the on-
line newsletter The Conversation of 
18 August 2015 and is reprinted here in 
adherence to the republishing policies 
of that publication.
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rate. As a result, the local municipality has 
set up 30 000 ventilated improved pit la-
trines and 80 000 dry toilets in the metrop-
olis. But this is still woefully inadequate.

The municipality has established strong 
partnerships with local academic institu-
tions, and these partnerships have attracted 
co-funding from a range of national and in-
ternational institutions. The research covers 
different areas of study, from the technical 
aspects of the toilets and waste disposal to 
the social and cultural context.

New ground-breaking initiatives include:
1. The municipality has developed the 

dehydration pasteurisation machine. 
This enables faecal sludge from venti-
lated improved pit latrines to be pro-
cessed. The machine is able to dry and 
pasteurise the sludge using infrared 
radiation. The product can then be 
safely used in agriculture.

2. Another promising project is the use of 
black soldier flies’ larvae for faecal ma-
terial degradation. After degradation, 
the larvae, which are rich in fatty acids 
and proteins, can be used for poultry 
feed or for biodiesel production.

3. The municipality has also taken on a 
project that focuses on the treatment 
of urine to obtain reused water and 
fertiliser.

GLOBAL ALLIANCE
Serious efforts have been made to im-
prove and provide acceptable toilet solu-
tions globally.

In 2007, the Sustainable Sanitation 
Alliance was created to combine the 
efforts of a range of different sanitation 
activities. This was done by creating a col-
laborative platform from various units all 
around the world.

In 2011, the Bill and Melinda Gates 
Foundation launched and funded 
one of the most ambitious sanitation 
programmes, the ‘Reinvent The Toilet 
Challenge’. This aims to provide afford-
able, hygienic and low-water consump-
tion sanitation toilet systems that will 
not rely on connections to the sewage 
and electric grid.

The first two phases of the pro-
gramme have already been successfully 
implemented. The next phase is targeting 

sanitation technology solutions on a large 
scale. One remarkable example is the 
construction of a large-scale processing 
plant in Dakar, Senegal, for the disposal 
of faecal sludge to obtain potable water, 
electricity and fertiliser.

Other efforts being made include:
 N Upgrading toilet prototype facilities 
and technologies
 N Standardising laboratory methods in 
research
 N Launching social programmes
 N Establishing adequate business plans
 N Finding diversified funding resources.

Sustainable sanitation solutions for poor 
communities have the potential to solve 
a range of social and environmental chal-
lenges. But they can do more. They can 
also be implemented in developed areas as 
a more sustainable practice compared to 
the classic sewage system.

Dr Santiago Septien 

Research Engineer 

Pollution Research Group 

University of KwaZulu-Natal  
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DESALINATION, SEAWATER AND 
SOUTHERN AFRICA
Over the last two decades, process im-
provements offered more energy-efficient 
systems, making the reverse osmosis 
technology a comparable source of po-
table water, not only in arid regions, but 
also in areas where rainwater is more 
frequently available. High annual rainfall 
does not ensure continuous water supply. 
Large investments are still required to 
construct and maintain infrastructure 
to store and purify this water. In many 
instances these schemes are likely to 
involve large dams, which often require a 
significant initial capital outlay. Therefore, 
desalination, which can be approached in 
phases, is being considered as a feasible 
alternative to conventional water sources 

in many countries around the world, as 
well as in southern Africa.

Generally, the seawater quality along 
the southern African coastline is suit-
able as raw water for this technology. 
Depending on the site, water quality 
typically improves with distance from the 
shore, as there are fewer influences from 
rivers and human activities. Abstraction of 
seawater from beyond the close coastal dy-
namic zone, or surf-zone (area of breaking 
and broken waves), therefore leads to better 
quality source water and hence lower cap-
ital and operational costs for pre-treatment 
upstream of the reverse osmosis mem-
branes. Water within harbours may be of 
poorer quality and could contain periodic 
high hydro-carbon levels. As membranes 
are very sensitive to these constituents, 

care has to be taken, especially if raw water 
is abstracted within harbours for large 
desalination plants. 

As the coastline of southern Africa 
is exposed to the consistent swell waves 
generated by the low pressure systems 
within the Roaring Forties (around 
latitude 40° south), the marine works 
required to ensure a constant supply of 
seawater are often more substantial and 
expensive when compared to other loca-
tions around the world. Moreover, as the 
surf-zone could extend more than 300 m 
offshore, depending on the site, a further 
problem arises, namely installing and en-
suring the stability of a conduit through 
this dynamic zone.

Recent work and other references on 
large-scale desalination projects show that 

Desalination has become a feasible technology to deliver reliable and high-quality drinking water. 
However, what is often underestimated in the planning stage of a desalination plant is the need for a 
constant and secured stream of good quality seawater, especially when considering that a desalination 
plant’s seawater requirement is typically 2.5 times that of the volume of potable water it is producing. 
As the marine construction work is largely dependent on the sea conditions, the proposed seawater 
abstraction solution could also have a significant bearing on the overall project programme and risk.
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Photo 1: Aerial view of marine works construction site for the 140 MLD 
Wlodzkasbaken desalination plant, Namibia (Photo courtesy of M&R Marine)
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Photo 2: Abstraction system supplying seawater to the 2.4 MLD Transnet desalination plant, Port of Saldanha (Photo courtesy of WSP)

Photo 4: Marine intake piping (Ø1200 mm steel), Wlodzkasbaken plant, Namibia; pipe strings are corrosion protected and 
covered with a continuous concrete weight coat to provide stability when placed on the seabed (Photo courtesy of WSP)

Photo 3: Heavy concrete intake structure to be positioned 
1 km offshore for seawater abstraction, Wlodzkasbaken plant, 

Namibia; intake screen not shown (Photo courtesy of WSP)

Photo 5: Marine outfall pipeline during launching (Ø900 mm HDPE), 
Richards Bay harbour; discontinuous concrete weight collars added 
to provide stability when the pipelines are placed on the seabed 
(Photo courtesy of WSP)
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the cost of the marine works component 
is likely to be between 20% and 30% of the 
total scheme construction cost.

Presently there are nine existing sea-
water desalination plants in South Africa 
and Namibia. Namibia has the largest 
plant, situated in Wlodzkasbaken (refer 
Photo 1). This plant has a product water 
capacity of 140 Mℓ/day (MLD). (WSP was 
responsible for the detail design of the per-
manent marine works; construction was 
completed in 2011.) Within South Africa, 
the largest plant is situated in Mossel 
Bay and has a capacity of 15 MLD. The 
remaining plants have capacities of 2 MLD 
and smaller, except for the Transnet plant 
in Saldanha, which can produce 2.4 MLD 
(refer Photo 2). (WSP was responsible for 
the design of the structures, intake and 
feed lines; construction was completed in 
2012.) From a global perspective, the South 
African plants are essentially still on a very 
small scale.

A significant number of new plants 
are being considered within southern 
Africa. Presently WSP is involved in the 
feasibility studies for eight proposed 

coastal desalination plant projects within 
South Africa, Mozambique and Namibia.
WSP’s involvement is primarily in the 
design of the marine works, i.e. seawater 
intake and brine (concentrated seawater, a 
by-product from the reverse osmosis pro-
cess) outfall works, as well as the marine 
numerical hydrodynamic and dilution 
modelling required for the Environmental 
Impact Assessment’s specialist studies. 
The projects are often done in conjunc-
tion with other consulting and con-
tracting firms who are responsible for the 
process design and on-land works.

Potable water production from these 
eight proposed plants varies between 
10 MLD and 150 MLD, with the in-
tended usage varying from producing 
water for mining processes to potable 
water for human consumption. Hence 
clients are typically mine houses, mu-
nicipalities, water boards and the likes. 
As can be expected, the optimum solu-
tion for a seawater intake for each plant 
will differ and will depend on a number 
of factors. These are discussed in more 
detail below.

SEAWATER ABSTRACTION METHODS 
AND THEIR CONSIDERATIONS 
In broad terms, seawater intake systems 
can be classified into direct (open) intakes 
and indirect intakes. The former includes 
marine pipelines, tunnels, jetties or in-
take channels where water is abstracted 
directly from the ocean, while the latter 
includes beach wells, seabed filtration 
systems, etc. Although there are many 
exceptions, medium- to large-scale plants 
generally operate with open seawater 
intakes, whereas small-scale plants often 
utilise indirect intakes.

From a marine perspective, it is 
preferable that the location of a plant is 
determined by the coastal considera-
tions, such as wave-sheltering and good 
founding conditions. However, the loca-
tion is most often driven by the landside 
characteristics, like proximity of bulk ser-
vices, land ownership or mining activities. 
Nonetheless, the following considerations 
typically determine the method of sea-
water abstraction for the chosen location:

 N Scale of the project, i.e. flow require-
ment
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 N Environmental (sea) conditions at the 
site on a micro and macro scale
 N The geological nature of the beach-
zone, surf-zone and offshore 
 N Local topography, bathymetry and sub-
seabed characteristics
 N The quality of the raw seawater re-
quired for the proposed system
 N The water supply guarantee required, 
i.e. can the system accommodate down-
time, degree of redundancy required, 
intended use of the potable water
 N Environmental considerations.

It is important to consider these aspects 
to ensure a cost-effective and optimum 
solution. Consideration of these aspects is 
discussed in some examples below.

ABSTRACTION FOR 
LARGE-SCALE PLANTS
Globally, large-scale desalination plants 
can be considered to produce potable 
water from about 80–250 MLD and more. 
The scale of these plants, as well as the 
raw water quality requirements, often jus-
tifies the installation of expensive tunnels 
or seabed pipelines. For projects where a 

continuous secured supply of high-quality 
seawater is required, typically for plants 
producing municipal drinking water for 
cities, a typical design would include 
heavy concrete intake structures in water 
depths of between 10 m and 20 m (refer 
Photo 3). Passing waves agitate the marine 
sediments on the seafloor and disperse 
them through the water column. For this 
reason the actual abstraction point is 
elevated above the seabed as it provides 
reduced concentrations of suspended par-
ticles compared to at the seafloor. For a 
recent project, expected quantities of ab-
stracted particles still exceeded 10 tonnes 
per day during storm conditions; however, 
this is much less than what would be 
abstracted had the same intake been in 
shallow water at the coast. Preliminary 
sizing of the intake unit on this project 
indicated a 12 m diameter intake struc-
ture, situated 6.5 m above the seabed. 
The size of the intake structure’s screens 
is usually driven by environmental con-
cerns. Intake velocities are slow, typically 
below 0.15 m/s, to limit entrainment and 
impingement of marine life. Structures 

must be able to withstand the hydro-
dynamic environmental loadings (from 
waves and currents), as well as be stable 
against potential scour or undermining 
of the adjacent seabed. Consideration 
must also be given to ensure that the 
intake structure is not located in an area 
which has the risk of being engulfed by 
large mobile bedforms – large sediment 
mounds transported over the seabed.

Offshore intakes are connected to land 
via marine conduits (refer Photo 4). Along 
the southern African shoreline, these 
conduits can typically be up to 1.5 km in 
length. Pipelines can be placed directly on 
the seabed over the offshore section, but 
the stability thereof must be assessed. This 
is directly related to the hydrodynamic 
loadings, the frictional resistance devel-
oped between the pipe and the seabed, and 
the characteristics of the pipeline. Through 
a wave transformation study, wave condi-
tions and associated forces acting on the 
pipeline are determined. Depending on the 
pipe material, the effect of these loads may 
need to be balanced by adding weight to 
the system (refer Photos 4 and 5).



The largest portion of the construc-
tion cost and risk often lies within the 
pipeline section crossing the surf-zone. 
If the geology favours excavation, for ex-
ample the presence of marine sediments 
and gravels, this crossing can be done by 
means of an open-cut method. To create 
a safe platform for excavation plant to 
work from, this method will require the 
construction of a temporary steel jetty 
structure which extends the length of 
the surf-zone (refer Photo 6). For areas 
with high littoral drift (transportation 
of marine sands within the coastal zone 
parallel to the coastline caused by wave-
driven currents), the jetty may require 
continuous sheetpile walls or cofferdams 
to prevent the trench from being filled 
with sand prior to pipe installation.

Dredging pumps or large grabs can 
typically be used for excavation of soft 
marine sediments. If rock is encountered 
within the trench depth, this material 
needs to be drilled, blasted and excavated, 
adding significantly to the cost and pro-
gramme of the works.

Pipelines through the surf-zone and 
beach area are usually buried below the 
maximum expected scour level (in the case 
of a sandy coastline). This is to ensure that 
the pipe is never exposed to direct wave 
forces and potential abrasion, which may 
lead to failure. The burial level of the pipe-
line is also often governed by the hydraulic 
design of the intake system.

For rough marine climates and sites 
where the geological conditions are less 

Photo 6: Temporary steel jetty structure to enable trenching across the 
surf-zone, Wlodzkasbaken, Namibia (Photo courtesy of M&R Marine)

Photo 7: MTBM being lowered into launch shaft for installation of an Ø2600 mm marine 
concrete conduit in Rabat, Morocco (Photo courtesy of www.herrenknecht.com)

Photo 8: Pipe jacking within MTBM launch shaft (Photo courtesy of www.herrenknecht.com)
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favourable, for example where shallow 
rock strata exist, trenchless methods are  
often a more feasible method to install 
the marine conduits. This can be done via 
micro-tunnelling or conventional tunnel 
boring. The former is executed with a 
micro-tunnel boring machine (MTBM) 
which advances by means of a concurrent 
jacking and drilling/cutting operation. 
Jacking pipes are installed which form the 
circumference of the tunnel (refer Photos 
7 and 8). Conventional tunnel boring 
is done with a tunnel boring machine 
(TBM) which advances by means of grip-
ping the sides of the tunnel and pushing 
itself forward while excavating material 
at its cutting face. The TBM technology 
is usually applied in very large marine 
conduits, typically in excess of 3 m di-
ameter, whereas MTBMs are more com-
monly used for smaller diameters. There 
are, however, limitations as to the length 
which can be drilled, as well as the di-
ameter. In rock, personnel access may be 
required to the cutting discs on the ma-
chine face so that these can be exchanged. 
For these conditions, diameters are not 
less than 1.8 m. For smaller conduits, 
horizontal directional drilling (HDD) is 
also a possible trenchless technique.

ABSTRACTION FOR MEDIUM- TO 
SMALL-SCALE PLANTS
Elaborate offshore intakes, as described 
above, would most likely provide supe-
rior seawater quality, but the cost thereof 
could render a project unfeasible as a 

whole. A number of methods can be uti-
lised for seawater intakes of medium- to 
smaller-scale desalination plants. These 
can range from offshore intakes, to in-
takes located closer to shore within nat-
ural rock gullies or protected areas. The 
latter type of intake can offer significant 
savings to the marine portion of a pro-
ject. On two recent studies for medium-
sized projects where it was proposed to 
modify natural rock gullies and use these 
for the intake system, the marine works 
made up approximately 10% of the total 
construction cost of the desalination 
scheme. It is, however, expected that op-
erational costs and maintenance will be 
higher compared to the offshore solution.

Local geological conditions and 
topographical features are key when 
choosing a suitable natural gully for ab-
straction. Ideally the chosen gully must 
be protected from waves by having an 
orientation that is as perpendicular as 
possible to the predominant direction of 
wave attack (refer Photo 9). Apart from 
providing protection for equipment and 
still water for abstraction, this will also 
reduce water level fluctuations within 
the gully. A number of consecutive large 
broken waves entering a gully directly, 
followed by a lull period can cause sig-
nificant variations in water level within 
a partially enclosed basin. As the intake 
heads are located within the gully, it is 
important to ensure that critical sub-
mergence depth is met. Likewise, the 
installed equipment must be above the 

maximum expected stormwater levels. 
Therefore, it is essential to understand 
and quantify the coastal influences 
which will cause water level fluctuations 
in excess of the normal expected astro-
nomical (tidal) variation. The influences 
are mostly related to the meteorological 
conditions, e.g. changes in barometric 
pressures; wind ‘pushing’ the surface 
water to shore leading to increased 
levels; waves as described above, as well 
as wave run-up on the shoreline and 
actual wave crests and troughs; sea level 
rise; and long-period surge (changes in 
water level due to long-period waves). 
Data sets are extrapolated to determine 
the extreme water level conditions. In 
recent projects, fluctuations in excess 
of 3.5 m above and 1.0 m below normal 
tidal levels were calculated due to these 
processes. The intention when utilising a 
natural gully is to limit the modifications 
required to make it suitable. Despite 
this, rock excavation is often required to 
create sufficient water depth.

The danger of creating a protected 
basin is that calmer water usually attracts 
marine sediments and floating debris, like 
foreign matter, dead kelp and other ma-
rine detritus. This, along with significant 
marine growth, can clog intake screens 
and starve them of seawater.

To abstract water, pumps can be 
located on short jetty structures leading 
across the intertidal zone to the rock gully 
or be placed within a pump station and 
linked to the intake basin by means of 

Photo 9: Example of a gully with natural dolerite rock dyke providing 
protection against the predominant wave attack (Photo courtesy of WSP)
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suction lines. Typical pumps utilised are 
centrifugal, axial flow or vertical turbine 
pumps, which are able to handle solids 
such as stones, shells, sand, kelp pieces 
and sea grasses. Pumps must be main-
tainable and materials must be suitable 
for the severely corrosive environment. 
Screens placed on the intake heads of the 
pumps are also sized to limit entrainment 
and impingement of marine growth. 
Structures need to be designed to be 
stable against direct wave loading.

The compromise of having intakes 
closer to shore, as described above, 
often resides in the potential for poor 
water quality and possible downtime. 
Suspended solids concentrations are 
often higher in shallow water due to wave 
breaking. Influences and effects of human 
activities, runoff or algal blooms could 
also be more pronounced closer to shore. 
These elements may increase the required 
type and degree of screening and pre-
treatment, in turn increasing operational 
costs. Screening and pre-treatment is 
essential to reduce membrane fouling and 
prolong the life thereof.

Unforeseen conditions, like extreme 
low-water levels, or an excessive build-
up of marine debris, typically after 
storm conditions, can often lead to 
downtime, which can only be resolved 
by means of manual intervention. 
These conditions are normally not 
encountered with deep offshore intakes 
and need to be taken cognisance of 
during the design of shallow intakes. 
Consideration of the redundancies and 
storage features built into the complete 
water scheme should play a role in 
determining the acceptable downtime 
threshold on the intake system.

Indirect intakes (i.e. beach wells, 
seabed infiltration systems) are often 
used for small systems. This type of 
intake has the advantage of delivering 
high-quality raw water and limited risk 
of bio-fouling inside pipelines, as water 
is filtered by the sand prior to abstrac-
tion. 

However, the geology needs to be 
completely suitable to install this type 
of solution, otherwise it may not be fea-
sible or may fail after some period of op-

eration. Most of the small-scale desali-
nation plants in South Africa operate 
by this method (Sedgefield, Plettenberg 
Bay, Knysna, Boesmansriviermond). 
Contrary to this, a large 80 MLD de-
salination plant in Sur, Oman, utilises 
only beach wells for raw water supply. 
Choosing the optimum intake method 
and system is site-specific and demands 
careful investigation.

CONCLUSION
The complexity and cost implications 
of implementing the seawater abstrac-
tion system for a desalination plant are 
often underestimated during the plan-
ning stages. For this reason it is critical 
to evaluate the many considerations, 
and perform marine site investigative 
studies so that the most appropriate 
abstraction solution for the project is 
chosen. Consideration must be given 
to all the possible options, as choosing 
the optimal solution will be site-specific 
and could have a significant bearing on 
the desalination plant’s overall scheme 
cost. 
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INTRODUCTION
As our rainbow nation celebrates its 21st year of democracy, 
Nankhoo Engineers dawns in on its 20th anniversary. As a 
medium-sized civil and structural consulting engineering firm 
based in Durban, we have gained considerable experience during 
these years in dealing with the challenges that exist in the mu-
nicipal engineering arena.   

In this article I attempt to provide insight into the municipal 
engineering field from the perspective of a civil engineering con-
sulting firm which has, over nearly two decades, served as a stra-
tegic partner to various metropolitan, district and local munici-
palities. Work undertaken in the local government sphere during 
this time covered road rehabilitation; design and construction 
supervision of bus routes, taxi routes and access roads; housing 
developments, and various other civil-related works.

TRANSITIONING OF LOCAL GOVERNMENT
Local government is an important vehicle for promoting demo-
cratic values and establishing democratic structures, thereby en-
suring that the general welfare of local communities is promoted. 
As a result the majority of South Africans now have improved 
access to basic services, and this has created more opportunities 
for their participation in the wider economy.

According to the South African Constitution, local govern-
ments are mandated to not only provide basic services, but also 
to serve as agents of development (an extended mandate for 
which the term Developmental Local Government has been 
coined). Hence their important role in local and national eco-
nomic growth should not be underestimated, particularly seen in 
light of the drop in GDP from 7.6% (fourth quarter 1994) to 1.3% 
(first quarter 2015).

In its new role, local government is at the ‘coalface’ of 
South African society – a society in which substantial levels 
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of impoverishment and poor standards of service delivery 
have persisted, perpetuating racial polarities and inequality. 
Local government is now expected to contribute to economic 
growth, job creation, social development and community 
participation within the municipal boundaries of its jurisdic-
tion. In a departure from the former centralised tier system of 
government, and in line with the Constitution, local govern-
ment now constitutes an independent sphere, embedded in 
a context of cooperative government with the national and 
provincial spheres.

The closeness of local government to the places where needs 
are felt, means that it is strategically located to perform its man-
date as a first step towards developing the communities of South 
Africa, building on the premise that the delivery of basic services 
greatly assists in poverty eradication and community development. 

THE ROLE OF ENGINEERING
The National Development Plan was created as a policy instru-
ment to develop South Africa’s economy. Its chief objectives are 
to decrease the unemployment rate and to eliminate inequality, 
while growing the economy to triple its current size by 2030. The 
realisation of this plan includes infrastructure development, also 
at local government level. Infrastructure development, in turn, is 
driven by engineering, i.e. planning, design, construction, opera-
tion and maintenance, skills transfer, employment creation, and 
stimulating related economic activities (e.g. farming by providing 
necessary roads infrastructure). 

An example of innovative engineering at local government 
level is the Interim Services Programme, initiated by the eThek-
wini Municipality as a pilot project aimed at ensuring that 
several large informal settlements around eThekwini are devel-
oped in a spatially coherent fashion, and that these precincts 
become integrated with the rest of the city, through the provi-
sion of roads and footpaths. (Nankhoo Engineers is involved 
with this project, where the DCP design method is utilised, 
thus ensuring judicious use of in-situ material, often referred to 
as ‘non-standard’ material. Transitioning away from the tradi-
tional ‘prescriptive’ design catalogue of TRH4 has resulted in a 
50% cost reduction.)

CHALLENGES AND THE WAY FORWARD
Notwithstanding the valuable role that municipalities have played 
in our rainbow nation, signs of distress are apparent in the areas of 
service delivery, finance, staff management, community participa-
tion, forming new partnerships, and keeping up with rapidly devel-
oping technologies and socio-economic demographics.

The question is, where will we be in 2030? Will we continue 
to see an erosion of local government capabilities, or will we 
see a reassertion of a powerful local government, with new and 
improved frameworks for regional integration, public finance 
and services that emphasise a public role? The following section 
highlights key challenges faced by consulting engineers at local 
government level, as well as suggestions for the way forward.

Challenge 1: Procurement of consulting engineering services
South Africa’s Constitution requires that government procure-
ment systems should be fair, equitable, transparent, competitive 
and cost-effective. In terms of procurement of consultants via the 
local government procurement acts, tenders are evaluated based 
on price and preference, with quality only being used as a pre-

qualification threshold for stage two of the evaluation. In terms 
of supply and demand, when the demand is high prices will 
generally be high, and when demand is low, prices will generally 
be low. This does not make sense as the commodity is priced 
differently depending on circumstances. As experienced in the 
industry, competitors are providing prices which are far below 
the capital outlay required for a particular project. Consultants 
play a key role, as the adopted innovation determines the overall 
project cost, as well as the maintenance cost. Appointing the 
correct consultant is therefore vital. It does not conform to logic 
for a consultant to be evaluated on price when the scope of works 
is not thoroughly defined.

It is recommended that the Qualifications Based Selection 
(QBS) approach be utilised for procuring engineering services 
on publicly funded projects. This was codified into law in 1972 
by the US Congress. The consultant is pre-selected based on 
quality and competence, and thereafter a fee is negotiated based 
on the full extent of the scope of works. When selecting a design 
professional, a public owner's primary concerns are to get the 
best available design services for the taxpayer’s money, and to 
conduct a fair and equitable selection process as per the pillars 
of procurement. Competitive pricing for engineering services is 
therefore not in the best interest of the public, as very often the 
client is often not aware of the full scope of works.

Challenge 2: Embracing developmental local government 
Although the extended local government mandate (coined 
Developmental Local Government, mentioned above under 
‘Transitioning of local government’) places government closer 
to the people, this new mandate does not seem to be fully 
embraced by every role player. Practitioners do not fully un-
derstand this mandate yet, thus there is no clear line of sight 
with an apparent goal and vision in play. Mastering and imple-
menting this approach will therefore remain a learning curve 
for some time still.

Challenge 3: Prioritising capacity building
Experience has shown that critical local government technical 
posts are left vacant. It is, however, imperative that local gov-
ernments focus on acquiring appropriately skilled, qualified 
and competent officials. Staff should not be appointed based 
on their political connections, but on their ability to do the job. 
Human Resources divisions need to adopt a strategic role in en-
suring that the recruitment system is flexible, transparent and 
effective. Government, in unlocking infrastructure develop-
ment in the immediate term, is doing so through secondments 
and the establishment of Project Management Units. (Nankhoo 
Engineers has, for example, undertaken the secondments and 
mentorship of ten KZN Department of Transport officials in 
order to assist with their professional registration. To this end 
a design centre has also been established at the company’s 
Ladysmith regional office.)

Challenge 4: Improving internal controls and governance
Effective internal controls are a sign of good corporate govern-
ance and are in line with values of transparency, accountability, 
fairness and responsibility. Corrupt activity hinders develop-
ment, contributes to the depletion of the public coffers and 
distorts markets, further hindering local and foreign direct 
investment. Municipalities need to adopt strong anti-corruption 
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programmes. Auditor General Kimi Makwetu asserted that basic 
control deficiencies are promoting an environment without ac-
countability, which is sacrificing the service delivery mandate. 
Many municipalities struggle to employ qualified staff, and do 
not comply with legislated regulations, or adhere to adequate 
financial controls. Municipalities have to use public resources in 
an optimal way, and all sectors of society must fight rent-seeking 
behaviour, according to Minister Pravin Gordhan.

Challenge 5: Education and skills development
Creating an environment that promotes ‘perpetual lifelong 
learning’ safeguards employment. The level of skills in a 
region can be increased by creating continuing educational 
opportunities close to the workplace, and fostering aware-
ness for the need of continuing training and development. 
This results in the region’s workforce becoming employable, 
and the ‘learning region’ in turn becomes a model. The low 
success rate at universities suggests that the schooling curric-
ulum does not meet the requirements of higher learning and 
the economy. Currently, services such as education, sports, 
recreational and social welfare are rendered directly by the 
provincial government, and it is battling to do so effectively. 
Education has been the most severely affected, and the state of 
education in the country is generally recognised as cause for 
concern. It is therefore recommended that, because provincial 
government is far removed from communities, these func-
tions should be delegated to local government, even if only 
on an agency basis. This will enable provincial and national 
government to focus more on policy-making.

Challenge 6: Lack of community participation
Municipalities may not fully appreciate the value of community 
participation. Not enough has been done to foster a culture of 
community engagement among ward councillors, and especially 
administrators, as is required by the law, with the result that 
many municipalities meet the policy and legislative require-
ments for community participation in a nominal, compliance-
driven and ritualistic manner. Councillors, as community 
leaders, should play a pivotal role in building a shared vision 
with the community by mobilising local government resources 
for the improvement of basic services. Developmental Local 
Government requires local authorities to develop into more 
strategic, visionary and influential bodies in the manner in which 
they operate. Municipalities therefore have to listen more to 

communities and be more caring, and respond to letters, peti-
tions and other forms of representations made to them. Many 
protests break out because communities become frustrated with 
municipalities’ failures to even acknowledge their letters and 
other representations. It is by protesting that communities feel 
they finally get some attention, even if not adequate.

Challenge 7: Lack of opportunities for small emerging consultants
Small- to medium-sized emerging firms are vital for job creation. 
However, due to their lack of experience on large projects, exper-
tise and resources, they are not given an opportunity. This issue 
can, however, be addressed through targeted procurement in 
terms of participation goals. Participation goals can be achieved 
by larger firms sub-consulting or forming joint ventures with 
smaller firms. This then contractually warrants larger firms to 
engage smaller firms, depending on the requirements of the con-
tract. This can be specified as a percentage of the works, or speci-
fying portions of works which need to be sub-consulted. This 
has proved to be beneficial with contractors who engage small 
emerging contractors to achieve the contractor’s participation 
goal (CPG), which is generally reflected as a percentage of the 
tender amount. Failure to achieve this target results in financial 
penalties being imposed.

Challenge 8: Regulatory environment
Highlighted below are three regulations which plague consulting 
engineers in effectively providing their services:

 N Broad-Based Black Economic Empowerment (BBBEE)  
This is an effective tool for redressing the imbalances of the 
past and is essential for driving transformation. However, 
it is suggested that many firms have been adopting a BEE 
fronting policy, with senior positions becoming somewhat 
of a token position. Consolidated BBBEE scorecards make 
it an unattractive proposition to pursue a joint venture. 
Incorporated joint ventures will need to come up with 
a consolidated scorecard where the respective elements 
within each partner are scored. These scores will be 
weighted according to the shareholding or profit share of 
the joint venture. Joint ventures between larger and smaller 
firms are essential for skills transfer and for allowing 
smaller firms to gain vital experience.
 N Municipal Finance Management Act (MFMA 2003)  
Appointments for consulting engineers are sometimes es-
tablished on a maximum of a three-year tenure. This is fine if 
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the project goes according to plan and the inception through 
to close-out is completed within the three-year appoint-
ment. However, if construction falls outside of the three-year 
window, the appointed consultant runs the risk of not being 
re-appointed for the construction supervision, as the works 
would have to be re-tendered. It is crucial that government 
reviews and realigns the Municipal Finance Management Act 
and Municipal Systems Act. 
 N Environmental regulations 
Due to South Africa’s scarce water resources, it is imperative 
that measures are in place to monitor how much water is being 
used, by whom and where. Therefore effective management 
of all construction within a 500 m radius of a water course is 
crucial. This, however, has resulted in many projects having 
recently experienced severe setbacks, as necessary approvals 
require a minimum of 300 days. A Section 21 water use licence 
application is required for any activity that occurs in the vi-
cinity of or within watercourses or water bodies.

Challenge 9: Killers of strategic alignment
 N Misalignment between the three spheres of government 
It has often been found that there is no alignment between the 
IDP (Integrated Development Planning) of local municipali-
ties with that of provincial and national government. This 
results in duplication of prioritisation of projects and wastage 
of budget. Typical examples include pedestrian bridges being 
prioritised by local government, but one year later provincial 
government has plans for a vehicle bridge in the same location.
 N Misalignment between line departments 
within a municipality 
Experience in housing development projects has shown that 
bulk services infrastructure often lacks the capacity to cater 
for the new demand. Therefore plans to upgrade existing bulk 
services takes considerable time for planning and allocation 
of funding. This in turn delays the entire project, as housing 
infrastructure cannot proceed without services infrastructure. 
Line departments are not willing to bridge finance projects 
which fall outside their scope of works to ensure the swift 
progress of the project. The main concern is due to the fact 
that internal policies do not, for example, warrant the housing 
department to subsidise the water department for upgrading 
of an existing reservoir. Municipalities’ policy for upgrading of 
existing bulk services needs to be prioritised, as the increase in 
population is creating considerable demand which cannot be 
catered for by the existing bulk services infrastructure.

Challenge 10: Supply chain management delays
Service delivery experiences lengthy delays in terms of approvals 
from the time of submission to the Bid Specification Committee 
(BSC) through to the Bid Adjudication Committee (BAC), prior to 
advertising a tender. Further delays are encountered in the awarding 
of tenders from the Bid Evaluation Committee (BEC) through to the 
Bid Adjudication Committee (BAC). On 3 July 2015, the Gauteng 
Provincial Government invited members of the public to observe 
the adjudication of the multimillion-rand banking services tender. 
The aim of this was to promote transparency in government pro-
curement processes by allowing the public to observe the awarding 
process. Although this is a pilot project, it will be worthwhile un-
dertaking a pilot project that would allow the public adjudication of 
tenders for all contracts over R20 million.

CONCLUSION
There are still fault-lines that run deep in the social fabric of 
our communities. The structure of the economy also needs to 
transform in order to meet the demands of a 21st century global 
economy and a fast evolving continent. In some instances, gov-
ernance has been weak, corruption has taken hold, and service 
delivery has faltered.

In order for local firms and communities to derive the core 
benefits of service delivery, local government should implement 
internal control policies that are aligned ethically and strategi-
cally with the ideals of corporate governance. The existence 
of a fair and transparent framework for the tender selection 
process will ensure an equal playing field whereby consulting 
engineering firms can compete more effectively in the market 
– resulting in communities, as well as the local economy, ben-
efiting in the long haul.

With inflation posing a substantial risk, together with a com-
petitive market, consultants along with local government should 
make active efforts to engage local communities and establish 
sustainable relationships that allow for improved communication 
channels, and in turn, overall service delivery. 

Differentiation is also one of the key factors that needs to be 
taken on board by consultants if they are to be competitive come 
2030. Clients tend to view firms within each segment as largely 
undifferentiated. This problem is due to the fact that consultants 
have tried hard to mirror and anticipate their clients’ needs. This 
is essentially imitative, rather than innovative.

“In the connected economy, connections matter. Alliances 
are incredibly, even decisively, important.” (Forbes ASAP 2000) 
Regardless of the industry or type of business, strategic alliances 
are the best way to compete and succeed in today’s networked 
economy. By building a strategic alliance, stakeholders become 
exposed to opportunities in the form of collaboration, innovation, 
efficiency and sustainability – the key ingredients for economic 
growth and development. 

REFERENCES
Reference details are available from the author. 

The National Development Plan was created 

as a policy instrument to develop South 

Africa’s economy. Its chief objectives are 

to decrease the unemployment rate and 

to eliminate inequality, while growing the 

economy to triple its current size by 2030. The 

realisation of this plan includes infrastructure 

development, also at local government 

level. Infrastructure development, in turn, is 

driven by engineering, i.e. planning, design, 

construction, operation and maintenance, skills 

transfer, employment creation, and stimulating 

related economic activities (e.g. farming by 

providing necessary roads infrastructure). 



Creating Concrete Possibilities

With the planet as one of our core values, we assess the carbon footprint of each and every one of our operations and products while actively 
striving to drive down our impact on the environment. For more information, contact the AfriSam Centre for Product Excellence or visit our website.

www.afrisam.com

...IT’S ABOUT WHAT    
CONCRETE MAKES POSSIBLE.

We produce cement and concrete but what we create is far more valuable. AfriSam  
creates opportunity, prosperity and growth – AfriSam creates concrete possibilities. In fact,  
it’s at the core of what we do. Everything from our unique, proven C-Tech formulation  
to over 80 years’ experience as a leader in the industry works towards the same goal – to  
be the company which is building a better country and continent, one possibility at a time.

 10429/E



60 October 2015 Civil Engineering

BACKGROUND AND OBJECTIVES
The Sol Plaatje District is located south 
of Durban Deep in Roodepoort, on 
the West Rand of Johannesburg. The 
Johannesburg Development Agency, as 
part of its growth initiatives, has been 
embarking on spatial plans that are cen-
tred on transport-oriented expansion 
and development. Low-cost housing had 
been established in the district, thus 
necessitating the need for the upgrading 
of gravel roads to surfaced roads, and 
the laying of stormwater drainage. This 
project required the upgrading of a se-
ries of internal gravel roads to surfaced 
roads (a total length of 2 194 m), and the 
laying of stormwater pipes within Sol 
Plaatje Area 4. Knight Piésold was ap-
pointed to implement the construction 
and commissioning of internal roads 
and stormwater drainage in Areas 3 and 
4 of this district. 

The main objectives of the project 
therefore were to provide improved and 
easier access for all residents to their 
properties in the area, while preventing 
erosion of the gravel surface. Run-off 
water was also channelled away from the 
properties, with the improved roads sig-
nificantly reducing vehicle maintenance.

PROJECT SCOPE
The scope of works included road 
surfacing, sidewalks and bus bays, as 
well as street furniture and stormwater 
pipes and kerb inlets. The extended civil 
works covered:

 N Site establishment, including 
clearance and relocation of ser-
vices within the road reserve
 N New stormwater networks, earthworks, 
layer works, kerbing and channelling
 N Paving and surfacing, as well as 
signage and road markings.

The specific scope was to carry out 
the required detailed design review, 
corresponding to satisfactory project 
design, with the anticipated services 
comprising: 

 N Provision of the investigation and 
testing of road construction materials 
for both sustainability and quantity
 N Provision of adequate pavement 
structure and geometric design, 
including adequate drainage 
 N Provision of adequate, as well as im-
proved safety features, including im-
proved road marking and traffic signs 
 N Identification of those charac-
teristics likely to have significant 
impact on the environment 
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 N Preparing tender documents 
with detailed cost estimates.

The roads surfaced in Area 4 included 
Shakespeare Close, Garvey Street, 
Othello Close, Hamlet Close, Lyndhurst 
Close, England Street, Abantu Close, 
Kimberley Close and Short Streets. The 
incomplete roads in Area 3, which were 
also upgraded, included Solomon Street, 
Makagatho Close, Plaatje Street, Heritage 
Street, Diamond Close, Rubusana Close, 
Msane Close, Road A, Mapikela Close, 
Seme Close and Westphal Close.

CHALLENGES ENCOUNTERED
The project required a fair measure 
of ingenuity in order to overcome the 
challenges of a poor road profile and 
very rugged terrain. The existing roads 
at the time were gravel roads along the 
entire length of the road. Initial obser-
vations had indicated that the terrain 
was relatively f lat along the east to west 
direction, with signs of poor drainage 
and run-off slopes. The roads that ran 
along the north to south direction lay 
on a steep terrain, thus the road width 

varied and the riding quality was very 
poor (< 10 km/hr), with insufficient 
drainage, a poor road profile, as well 
as signs of longitudinal and trans-
verse erosion occurring as a result of 
poor drainage and water run-off. In 
addition to this, some areas showed 
significant protrusion of rocks, with 
a substantial amount of loose stones 
visible. Overgrown vegetation had also 
encroached onto the streets. 

The quantity of hard rock measured 
on site was over 150 m3 in certain parts 

Drilled holes filled with Crackem and flagged with paper markers 
– as the chemical expands, it causes the rock to crack

Figure 1: Typical services positions and pavement details for 10.0 m road reserve (Scale 1:50)

Existing in-situ material was ripped and re-compacted. New subbase and base material were imported from a commercial 
source for the layerworks. 
1) 30 mm continuously-graded hot mix asphalt
2) 150 mm crushed stone base (G2)
3) 150 mm stabilised gravel subbase (C4)
4) 150 mm roadbed-rip and re-compacted in-situ
The road consists of one lane in each direction, with mountable kerbs and paved walkway constructed on the lower side of the road.
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of the area, as Sol Plaatje is situated in a 
hilly region with uneven ground, where 
the houses are built on higher slopes. 
Blasting was therefore not a feasible op-
tion, as it would have caused cracking 
of the houses. An alternative method 
to blasting was presented whereby a 
chemical powder (Crackem) was used 
to crack the rock (as the chemical 
expands it causes the rock to crack). 
Holes were drilled one metre deep and 
the white-to-grey odourless powder 
was poured into the holes, which were 
then stuffed with bundles of paper to 
f lag the exact positions of the holes. 
The chemical reaction is a slow pro-
cess, and it took three to four days for 
the rock to crack, but it yielded good 
results, as the level where the roadbed 
needed to be was achieved.

Local labour formed an integral part 
of the process, as thirty candidates from 
the local community were selected from 
the database to work on the project. 
Of the thirty, eighteen were officially 
hired, which hugely benefited local 
community development.

The project was completed according 
to the client’s requirements, i.e. within 
time and budget, and according to 
standard and project specifications. 
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Upgrading of Mkagatho Close showing box cut

Garvey Street after its upgrade
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Ms Andiswa Bila City of Johannesburg Housing
Tumi Madumo Senior Engineer: Johannesburg Roads Agency

CONTRACTOR – LETTAM BUILDING AND CIVILS cc (AREA 3)
Ms Lijeng Mokoatle Director
Thembelani Dlamini Site Agent

CONTRACTOR – KING CIVILS ENGINEERING CONTRACTORS (AREA 4)
Louis van Iddekenge Contracts Director
Andre Bosman Contract Manager
Pierre Pretorius Site Agent
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INTRODUCTION
The Rural Road Asset Management 
System (RRAMS) grant has established 
a graduate recruitment programme 
aimed at recruiting suitable candidates 
to undergo its job graduate development 
programme in road asset management. 

The RRAMS programme strives to 
attract civil engineering S3/S4 candidates, 
primarily those seeking experiential 
learning to comply with graduation 
requirements as part of their academic 
obligations. The programme is aimed at 
building road sector management ca-
pacity at local government level.

BACKGROUND
The RRAMS programme/grant started 
in the 2011/12 municipal financial year, 
with 21 District Municipalities out of the 
23 Rural Districts that had previously 
been declared as Presidential Nodes. The 
21 District Municipalities were allocated 
R1.688 million each (a total of around 
R35 million). This equal allocation was due 
to the non-availability of road network in-
formation, especially in local governments, 
which made it very difficult to quantify 
the backlogs, as well as to plan and budget 
for the existing network. For the 2015/16 
financial year the budget allocation for 
the entire 44 Districts Municipalities is 
R96.8 million, distributed proportionally 
(based on a formula) to each district.

THE RAMMS PROJECT STATUS
The purpose of the grant, as stated in the 
Division of Revenue Act, is to assist rural 
District Municipalities to set up their road 

asset management systems, to collect road 
inventory and condition assessment data 
and traffic data, and to classify the road net-
work in line with the Road Infrastructure 
Strategic Framework for South African 
(RISFSA) and Road Classification Access 
Management (RCAM) TRH26.

The project gained momentum in the 
year 2013, and it was agreed with National 
Treasury to add more municipalities into the 
RRAMS programme, with the new formula 
criteria based on the extent of the network, 
population, topography and geography. The 
RRAMS programme is seen as feeding into 
the S’hamba Sonke (Know Your Network) 
programme, with 44 District Municipalities 
across the country (Table 1).

MUNICIPAL ROAD NETWORK
Metropolitan, district and local municipal 
roads are roads which connect towns, 
rural residential, large industrial and 
farming areas within local and district 
municipalities. Table 2 and Figure 1 high-
light the extent of the road network for 
metropolitan and district municipalities.  

ACADEMY FOR ROAD 
ASSET MANAGEMENT
The Academy ensures sustainable ca-
pacity building in the roads sector, in-
cluding the following:

 N Adjusting the prevailing standards to 
international best practice and legisla-
tive compliance
 N Expanding and developing technical 
capacity building for maintenance staff
 N System operational training
 N Visual assessment training

 N Training on modelling 
 N Establishing institutional knowledge.

Since the inception of the programme the 
Department of Transport has managed to 
employ 120 S3/S4 students in the 2011/12 
financial year, which figure has to date in-
creased to a total of 161 civil engineering 
graduates who are in a position to register 
with ECSA as Candidate Technicians. 

All the graduates were exposed to var-
ious aspects of training and credited with 
Continuing Professional Development 
(CPD) points. The RRAMS programme 
also assisted graduates to obtain their 
driver’s licence. Graduates were trained in 
the following fields:

 N GIS and AutoCAD
 N Visual condition assessment
 N Pavement management systems
 N Project management principles
 N Traffic data and cost estimates
 N Bridge management systems.

District Municipalities, together with their 
local municipalities, created jobs for local 
unskilled labourers (traffic numerators) who 
were supervised by the RRAMS graduates. 

Alex van Niekerk Pr Eng
Planning, Toll and Traffic Manager

SANRAL
niekerka@nra.co.za 

Msondezi Futshane
Chief Director

Road Engineering Standards
Department of Transport

FutshanL@dot.gov.za 

Nkululeko Vezi
Project Manager

Road Asset Management
Department of Transport

VeziN@dot.gov.za

The Rural Road Asset Management System is building road sector management capacity at local 
government level by employing S3/S4 engineering students during their period of experiential learning

Rural Road Asset Management System



66 October 2015 Civil Engineering

About 2 000 temporary employment oppor-
tunities for numerators were created during 
the traffic counting process, and this will be 
done again in three years’ time. 

In essence, the capacity building is 
based on the visual assessment of roads, 
guided by the road location inventory, to-
gether with TMH-9 and TMH-12 condition 
assessments incorporating the new TRH-26 
(South African Road Classification and 
Access Management Manual), TMH-14 
(South African Standard Automatic 
Traffic Data Collection), TMH-22 (Road 

Asset Management Manual), TMH-19 
(Manual for the Visual Assessment of Road 
Structure) and TMH-18 (Road Asset Data 
Electronic Exchange Formats).

The Road Asset Management Academy 
will also assist authorities in conveying the 
implication of insufficient funds for the 
maintenance and upgrading of roads to the 
relevant political decision-makers, by pro-
viding answers to the following questions:

 N What is the condition of the roads 
from a surfacing, structural and 
functional point of view?

 N Which roads should be scheduled 
as rehabilitation and/or upgrading 
projects in a 2–5 year programme?
 N Which roads should be resurfaced or 
re-gravelled over the next two years, to 
defer incipient structural deterioration?
 N What type of maintenance will be 
most cost-effective in each case?
 N What funds are required to carry out 
the proposed maintenance and/or 
upgrading programmes, so as to bring 
the network to an acceptable level of 
service and to alleviate unnecessary 
expensive maintenance in the future?

ACCESS ROAD DEVELOPMENT 
PLAN (ARDP)
In April 2015 the National Department of 
Transport, through the S’Hamba Sonke 
programme, embarked on a process to 
evaluate access roads within South Africa 
and to assess the accessibility of services. 
This will result in the identification of 
shortcomings of current access roads, i.e. 
where upgrades are needed, and determine 
requirements for future access roads. The 
purpose is to eventually improve access 
to all amenities and also to assist local 
government with identifying the needs for 
access road upgrades and new roads. The 
focus of the ARDP project is as follows: 

 N Improved living conditions for the 
vulnerable populations along the 
road and related feeder roads 
 N Improved conditions for trans-
porting goods and people 
 N Opening up of the surrounding 
area, and improved access to basic 
socio-economic infrastructure
 N Creation of direct and indi-
rect employment during the 
road construction operation 
and maintenance phases
 N Enhanced potential for tourism, 
including eco-tourism.

INTEGRATED ROAD  
MAINTENANCE CONTRACT  
MODEL ON MUNICIPAL ROADS
The Department of Transport intends 
to introduce and extend the Provincial 
Roads Maintenance Grant (PRMG) 
formula to municipal roads through a 
balanced and cost-effective roads mainte-
nance programme comprising a suite of 
activities, of which the following are the 
primary components:

 N Routine road maintenance of surfaced 
and gravel roads
 N Reseals of surfaced roads

Paved

Unpaved

22%

78%
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Table 1: List of District Municipalities

Provinces District Municipalities Number

Eastern 
Cape 

Alfred Nzo, Amathole, Sarah Baartman, Chris Hani,  

Joe Gqabi, OR Tambo
6

Free State Fezile Dabi, Lejweleputswa, Thabo Mofutsanyana, Xhariep 4

Gauteng Sedibeng, West Rand 2

KwaZulu-
Natal

Amajuba, Harry Gwala, iLembe, Ugu, Umgungundlovu, 

Umkhanyakude, Umzinyathi, Uthukela, Uthungulu, Zululand
10

Limpopo Capricorn, Mopani, Sekhukhune, Vhembe, Waterberg 5

Mpumalanga Ehlanzeni, Gert Sibande, Nkangala 3

Northern 
Cape

Joh Taolo Gaetsewe, Namakwa, Pixley Ka Seme,  

ZF Mgcawu, Frances Baard 
5

North West Bojanala Platinum, Dr Kenneth Kaunda, Dr Ruth S Mompati, 

Ngaka Modiri Molema
4

Western 
Cape

Central Karoo, Eden, West Coast, Cape Winelands, 

Overberg
5

Districts total 44

Table 2: Status quo of municipal road network

Paved (km) Unpaved (km) Total

Metros 51 682 14 461 66 143 

Municipalities 37 691 302 158 339 849 

Total 89 373 316 619 405 992 

Figure 1: Status quo of municipal road network in percentages
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 N Re-gravelling of gravel roads
 N Bridge repairs and maintenance
 N Road signage
 N Emergency repairs.

The routine road maintenance component 
forms the most critical element of this 
maintenance programme, and undoubt-
edly is the primary activity that consumes 
the bulk of the District Roads Engineers’ 
time and efforts. Although the condi-
tions of the Provincial Road Maintenance 
Grant (PRMG), as contained in the 
Division of Revenue Act, clearly require a 
holistic approach and programme for all 
the above-mentioned road maintenance 
activities, this can only be achieved if sup-
ported by a strong routine road mainte-
nance strategy, which forms the backbone 
of the system.  

Integrated Road Maintenance 
contracts should therefore be f lexible 
enough to incorporate some of the prin-
ciples, such as use of departmental plant 
and personnel, pooling of resources be-
tween provincial, district and local au-
thorities, ABE development, reservation 
of work for emerging contractors, etc.

REFORM FOR THE MIG ROADS GRANT
This entails the following:

 N Split between CAPEX and OPEX to 
be 60:40 (for both paved and unpaved 
road network)
 N Implement and maintain Road Asset 
Management Systems 
 N Introduce Integrated Road Maintenance 
contracts in all Road Authorities
 N Adopt some of the PRMG principles 
(formula), i.e allocation criteria are based 
on the extent of the network, traffic 
volumes, visual condition indices, and 
geo-climatic and topographic factors

Allocation =  [(∑1
n Lane km × Climate Zone Factor) 

× Travel Factor] × MIG budget

BENEFITS OF ROAD ASSET 
MANAGEMENT PLANNING
Key benefits to governments that adopt 
formal asset management systems and 
practices include: 

 N Improved understanding of service level 
options and requirements 
 N Identification of minimum life cycle (long-
term) costs for an agreed level of service 

 N Better understanding and forecasting 
of asset-related management options 
and costs 
 N Managed risk of asset failure 
 N Improved decision-making based on 
costs and benefits of alternatives 
 N Clear justification for forward works 
programmes and funding requirements 
 N Improved accountability over the use of 
public resources 
 N Improved customer satisfaction and 
organisation image.

CONCLUSION
Based on progress and observa-
tions country-wide, the Department 
of Transport intends to establish 
Road Asset Management Learning 
Academies nationally, operating on an 
annual basis. 

The routine road maintenance 

component forms the most 

critical element of this 

maintenance programme ...
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INTRODUCTION
Three million South Africans walk all the way to work, while 
another 5.4 million use public transport but also walk as part 
of their trip. Around 63% of learners walk the entire distance 
to educational institutions. When taking all trip segments into 
account, over 50% of trips are made up of walking. However, the 
provision of infrastructure for this important mode of transport 
is often lacking in urban and rural areas alike.

The Non-Motorised Transport Facility Guidelines (DOT 2014) 
define a new way of thinking about designing South African 
streets and roads, while re-balancing these to address safety and 
sustainability issues experienced daily by non-motorised trans-
port users (see Table 1).

The guideline document supports the application of the trans-
port user hierarchy when planning and designing settlements, i.e. 
the needs of the most vulnerable road users should be considered 
first – pedestrians, then cyclists, then public transport users, spe-
cialist vehicles like ambulances and, finally, ordinary motor vehicles. 
This can only occur by creating a more people-focused environ-
ment through careful NMT network planning and detailed design.

As South Africa is striving to become a more equitable na-
tion, and with the general realisation that alternatives to the 
car-orientated lifestyle need to be found to ensure sustainability, 
road planning practice in South Africa has to gradually change 
towards a people-focused approach, concentrated on the im-
plementation of Non-Motorised Transport (NMT) and Public 
Transport (PT) facilities.

In addition, universal design/access (UD or UA), which 
involves the provision of infrastructure and services that cater 
for the widest range of people possible, is also gaining focus and 
momentum. This philosophy has been included in these revised 
NMT Facility Guidelines.

Overall, the NMT Facility Guidelines aim to enhance inte-
grated transport to ensure that the proper movement (or mobility) 
of people will increase safety, reduce fatalities, produce a univer-
sally designed infrastructure and improve equity for all road users.

A literature review of over 100 documents provided the base 
upon which the Guidelines were built, while the legislation in-
formed NMT planning and design principles. The 2003 Pedestrian 

and Bicycle Guidelines were part of the literature review. To make 
sure UD was included appropriately, national and international 
UD design standards were reviewed and findings incorporated in 
the intersection and cross section designs. To enable the people-
focused approach, minimum dimensions were identified for all 
possible NMT users. This information was applied holistically 
throughout the network and route planning phase, the detailed 
NMT road design phase (cross sections and intersections), the 
special (road safety) and end-of-trip facilities, as well as the main-
tenance and operations phases. The output of this process is a new 
guideline document with the following chapters:

 N Policy and legislation
 N Planning
 N NMT road design details
 N Safety and guidance
 N End-of-trip facilities
 N Animal-drawn vehicles
 N Capacity
 N NMT pavement design
 N Maintenance
 N Operations.

Each chapter provides guidance for planners, designers and 
administrators to ensure that the NMT facilities that are imple-
mented provide for a full range of user needs and trip purposes, 
and that these facilities are integrated with existing transport 
infrastructure in a safe and holistic manner.

THE NMT NETWORK IS ONLY AS GOOD 
AS ITS WEAKEST LINK
Network design suggestions are provided based on mobility, accessi-
bility, production/attraction principles and desire lines, and require-
ments such as completeness/coherence, directness, less conflict, 
speed appropriateness, attractiveness, barrier-free and safety.

Part of the planning phase is identifying user needs. For 
example, the needs of cyclists may differ quite a bit for different 
purposes. In South Africa three types of cyclists are commonly 
seen– the recreational cyclist, the commuting (or utilitarian) cyclist 

Prof Marianne Vanderschuren
Department of Civil Engineering
University of Cape Town
marianne.vanderschuren@uct.ac.za 

Sekadi Phayane
Section Manager: Transportation
SMEC
sekadi.phayane@smec.com

Table 1: New way of street design (after DTTS, Ireland 2013)

Physical dimensions Social dimensions

Mobility Accessibility

Traffic focus People focus

Large in scale Compact urban form

Forecasting traffic Multi-modal travel

Conventional approach Sustainable approach

Segregation Greater integration

Street as a traffic conduit Street as a place

Demand-based Management-based

Travel time minimisation Travel time contextualisation

Free-flowing traffic Traffic calmed

Non-motorised transport facility guidelines – 
accommodating people?
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and the scholar cyclist. Scholar cyclists are younger and less adept 
on their bicycles and therefore need greater protection, through for 
example the provision of wider infrastructure, whilst the recrea-
tional cyclist training for a race aspires to high speeds and therefore 
smoother surfaces – their terms of reference are different.

The information collected during the user-needs analysis and 
identification of attraction points, can be used to develop a strategic 
outline (I-CE and GTZ 2009) or sketch mapping of the main NMT 
network structure by linking and bundling the main origins and 
destinations, while avoiding and/or overcoming the main barriers. A 
GIS system or transport model can be used to do this. Alternatively, 
a very simple, though very interactive method called Elastic Thread 
Method (Bach et al 2006) can be used, which works extremely well 
when resources are limited (see Figure 1). The planner basically uses 
the base map, a soft board, a transparent sheet and a box of short col-
oured pins and elastic bands. The pins are used to indicate important 
demand locations, while the elastic bands provide the desire lines 
on the map. Eventually different elastic bands can be bundled ac-
cording to the most logical or shortest routes. A detailed analysis of 
the remaining network in terms of trip continuity, potential volumes 
and route purpose (hence class of facility), crossing points, identi-
fied barriers, use of open space, overlap and separation with existing 
infrastructure as required, connections with public transport stops, 
schools, etc, will form the basis of planning a comprehensive and 
continuous set of NMT facilities. The planning process will identify 
corridors, routes and access points for the NMT network. 

An inventory should form the core of the NMT asset man-
agement system (AMS) and in planning activities. The inventory 
should be assessed for completeness and appropriateness. High-
quality satellite and aerial photographs of the area in scope is a 
useful method of assessing where NMT exists or where formal 
facilities should be provided. The inventory can also be used to 
assess continuity and conflicts, and forms one of the primary 
inputs into the planning processes.

A condition assessment should be carried out as part of 
AMS, and the outputs (i.e. Condition Indices (CI)) for each 
asset type should be generated to identify current conditions, 
degrees of separation and potential conflicts with other forms of 
transport, etc. This is combined with usage data, such as NMT 
volumes, to identify projects and system improvements.

Improved asset management can be achieved by maintenance 
practitioners working together to consolidate major refurbish-
ment activities, with route and capacity improvement activities, 
to develop a coherent set of integrated projects. This is followed 
by identification of the extent of the investments needed and pri-
oritisation of projects and levels of service provided.

The planning phase should include a project prioritisation 
process in use. Two methods are generally used:

 N Multi-criteria analysis
 N Cost-benefit analysis.

The development of NMT programmes provides a method of 
prioritisation, as dissimilar facilities do not compete for funds 
individually, but rather as part of a programme. The programmes 
then need to compete for funds and the projects compete within 
a programme. Programmes will be developed as an outcome of 
the situational assessment. Table 2 provides some examples.

ALL ROAD USERS NEED TO BE TREATED EQUITABLY
The road network contains two main elements (links and in-
tersections) which are normally designed to promote mobility 

for vehicles along the higher-order roads and access for vehicles 
on lower-order roads, typically with little attention paid to 
NMT. However, the road right of way needs to accommodate 
all modes of transport and users (freight, private and public 
transport, and NMT users) in a safe and comfortable manner. 
The principle issue in planning safe transport is to separate 
freight traffic from NMT wherever possible, while being strict 
regarding speed limit enforcement. 

The road network in urban and rural areas cannot be consid-
ered in isolation and needs to be referenced to the surrounding 
development in terms of purpose and function. Where the pur-
pose or function is unsuitable for the classification of the road, 
a long-term plan may be required to align them. The accom-
modation of all road users is embedded in the universal design 
principles: 

 N Equitable: The built environment, which the NMT facilities 
are a part of, must promote equal access to opportunities for 
people with diverse abilities.
 N Flexible: The NMT facilities should accommodate a wide 
range of NMT users with different abilities.
 N Simple and intuitive: The NMT facilities should be easy to 
understand, regardless of the user’s experience, knowledge, 
language skills and concentration levels.
 N Perceptible information: The necessary information should 
be communicated to the user regardless of the user’s sensory 
abilities.
 N Tolerance for error: The NMT facilities should minimise haz-
ards for the users and the adverse consequences of accidental 
or unintended actions.
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Step 1: Identification of the zones and main origins and destinations

= Different zoning categories

Step 2: Connection of the origins and destinations using elastic bands

= Different zoning categories

Step 3: Designing of a network by bundling desire lines (elastic bands)

= Different zoning categories

Table 3: Degree of separation between NMT and MT

Degree of 

separation

Description

NMT only The NMT facility is separate and removed from 

vehicular traffic over most of its extent.

Total No conflict will occur between motorised and 

NMT, even in the event of loss of control of the 

motorised or NMT vehicle. It can be achieved 

by means of a heavy barrier or sufficient 

separation of 1–9 m between the shoulder 

breakpoint and the NMT lane, depending on 

circumstances.  

Partial No conflict can occur under normal operating 

conditions. This is generally achieved by means 

of a level difference between the travelled ways, 

such as a kerb and sidewalk, or by means of 

light barriers.

Road marking Motorised and NMT traffic run on the same sur-

face, but are separated by means of continuous 

road marking and signage to identify the lane as a 

bicycle lane or pedestrian walkway.

Priority A section of road where NMT has priority and 

slow speeds are mandatory – no continuous 

road markings, only signage.

None NMT competes with motorised vehicles for 

space on the road. 

Table 2: Examples of NMT programmes

Situation Problem Programme

Urban–Low CI

Narrow sidewalks

Sidewalk widening

Pedestrianisation

One-ways

Unpaved sidewalks Paving sidewalks

Lack of continuity

Dedicated walkways and bicycle lanes

Bicycle lanes

Pedestrianisation

Priority bicycle streets

Gravel walkways within floodlines

Urban–Rural

pedestrian 

casualties

Dangerous crossings Slow cars down and remove freight

Dangerous crossings Signalised intersection

Poor quality and dangerous public transport interfaces Improve public transport interfaces

Urban decay Traffic congestion
One-ways with improved sidewalks and walkways

Continuous bicycle lanes

Low utilisation
Low take-up of bicycle transport Dedicated bicycle lanes

Low take-up of bicycle transport Bicycle sheds at PT interfaces

Rural–Low CI
Poor quality footpaths Footpath improvement

Dangerous river and road crossings Pedestrian/bicycle bridges

Figure 1: Elastic thread method applied (adapted from Bach et al 2006)

Figure 2: NMT user space requirements (Courtesy of SMEC)
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Civillain by Jonah Ptak

 N Low physical effort: The NMT facilities that are provided 
should be used efficiently, be comfortable and cause minimum 
fatigue.
 N Appropriate size and space: The NMT facilities should be ap-
propriate for the size and space requirements, i.e. they should 
be within easy reach, approach and use, irrespective of the 
user’s body size, posture or mobility.

UD requires a good understanding of the physical space require-
ments of people, for example walkway users (see Figure 2).

RESOLVING CONFLICT
Roads are either provided primarily for mobility or access. 
However, in the South African context many roads fulfil both 
functions. The concept of a clear distinction between mobility 
(for motorised transport) and (NMT) access roads has been 
given further impetus in the South African Road Classification 
and Access Management Manual (TRH26: SARCAMM (COTO 
2012)) by classifying roads in accordance with their primary 
purpose, i.e. mobility or accessibility. Mobility roads have higher 
speeds, with intersections spaced far apart, while access roads 
have lower speeds with closely spaced intersections.

Conflict severity between motorised transport (MT) and 
NMT increases as the speed differential increases, and mode 
separation requirements need to be put in place, particularly for 
higher classes of road that operate at higher speeds. Therefore, 
NMT designs need to take the typical speeds and urgencies of 
drivers of motorised vehicles into account to reduce dangerous 
potential conflicts and serious collisions. NMT designs should 
not only include physical barriers that ensure separation, but 

should make sure that the NMT facility is more attractive to 
users from the point of view of distances, gradients, security and 
ambiance so that users are discouraged from conflict situations.

When identifying the detailed principles, the degree of sepa-
ration of NMT from motorised transport is an important feature 
that is taken into account to ensure safety of NMT users. Table 3 
shows the degrees of separation identified in the guideline.

“NMT only” means that NMT has exclusive rights to these facil-
ities, which should form the most direct and shortest route between 
most origins and destinations, and should be routed along contours 
and through ‘porous’ city blocks. Where there are no alternatives 
and motorised traffic intersects (conflicts), NMT should have the 
right of way (although there are no examples in South Africa, inter-
nationally this principle has been proven very successfully).

While not detracting from safety related to accidental run-
off-the road accidents, where an NMT facility is adjacent to a 
highway total separation involving guard rails, fencing and 
grade separation are required. 

Urban arterials have slower operating speeds, in the range of 
60 km/h to 80 km/h, and the kerb represents a barrier between 
the motorised vehicles and NMT users. In this event it is normal 
to place the bicycle lane on the other side of the kerb adjacent to 
pedestrian walkways, and this represents partial separation.

If space does not allow accommodation of these principles 
and the road is more of a collector/distributor with speeds of 
60 km/h or less, then the cycle lane can be road-marked ap-
propriately, painted green and placed on the same level as MT. At 
intersections coloured infrastructure for cycling is required. At 
signalised intersections, a bike box needs to be created to allow 
cyclists to clear the intersection first on green and to avoid con-
flict with motorised vehicles.

Along low-volume access roads and streets a number of 
options are possible, depending on the street cross section con-
figuration and its role in the NMT network. Where such a street 
is used to ensure continuity of a bicycle arterial or collector, its 
speed limit should be reduced to 40 km/h and it can be sign-
posted and marked as a bicycle priority street.

The design of access roads should focus on the creation of 
pedestrian- and bicycle-friendly environments, keeping the overall 
aim of ‘access for all’ in mind. Careful planning of various design 
elements, including parking, is required. If the street is well designed 
and speeds and volumes are low, then no separation is required and 
cyclists can compete with motorised vehicles for space on the road, 
while sidewalks are provided for pedestrians. A summary table of 
the principles described in this section, can be found in Table 4.

For further information about the NMT Facility Guidelines, 
please contact the authors of this article.
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OVERVIEW
The Durban Container Terminal (DCT) 
is currently the biggest and busiest con-
tainer terminal in Africa and handles 
about 2.7 million TEUs (twenty-foot 
equivalent unit) a year. The DCT handles 
approximately 70% of South Africa’s 
containers and generates 60% of South 
Africa’s revenue (Port of Durban 2014).

Increasing the automation level of a 
terminal with products that automate 
a single part of the operation or the 
whole process is recognised as the next 
step towards improving performance at 
today’s container terminals. The benefits 
of automation include lower operational 
costs and improved terminal productivity, 
capacity, safety and security.

Automating an existing straddle car-
rier terminal is a complex project that 
requires expertise, careful planning, 
a capacity for wide-ranging systems 
integration and the ability to consider 
numerous factors beyond technical imple-
mentation. Besides the actual automated 
system, there is also extensive change 
management within the entire organisa-
tion of the terminal, as operating an 
automated terminal requires a thorough 
change of business processes, as well as 
different skill sets for the people operating 
the terminal.

INTRODUCTION
Automated straddle carriers are suitable 
for the same types of terminals as manual 
straddle carriers. The main reasons to 
choose a straddle carrier (SC) setup, com-
pared to other terminal concepts, include 

flexibility and simplicity. The manual han-
dling SC is popular at Pier 2 in the DCT 
– there are currently 113 SCs in operation 
at Pier 2. In a straddle carrier terminal, 
a single machine handles both stacking 
and horizontal transportation. Other 
horizontal transportation concepts, such 
as those built around automated guided 
vehicles (AGVs), will always need another 
machine to stack the containers and load 
landside transport vehicles.

A straddle carrier terminal can adapt 
easily to changes in terminal through-put.
Excess machines are automatically parked 
away when not needed, and more equip-
ment will be added on demand.

This article summarises a study to de-
termine whether automating straddle car-
riers is indeed the way to go at the Durban 
Container Terminal. The study is based 
within the vicinity of Berths 200–205.

WHY AUTOMATED STRADDLE 
CARRIERS?
An automated straddle carrier terminal 
offers several clear advantages over a tra-
ditional manual straddle carrier terminal. 
The most immediate and most easily 
quantifiable gain is significant savings in 
terminal operating expenses, such as la-
bour and maintenance costs. Other direct 
benefits include increased efficiency, more 
predictable operations, higher availability, 
significantly improved occupational 
safety, better site security and longer 
equipment life spans.

An often-heard remark from people 
seeing an automated terminal for the 
first time is how smooth the operation 

seems. No aggressive driving is seen, no 
containers are banging on the ground, 
and everything proceeds in a steady, 
systematic fashion. In an automated 
terminal, horizontal transportation and 
lifting equipment is always handled opti-
mally. Collisions due to human error and 
unplanned repair tasks are eliminated. 
Automated equipment also conserves 
resources and contributes to the sustaina-
bility of resources. Significant fuel savings 
are realised through optimal driving pat-
terns, a reduced need for air-conditioning, 
and consistent implementation of engine-
stop functionality during equipment idle 
time. An automated terminal also re-
quires less lighting in the yard, which de-
creases power consumption and reduces 
the environmental impact of operations.

TERMINAL IMPLICATIONS
The time required for the conversion of 
a manual straddle carrier terminal to 
automated operation depends greatly on 
the specific design, needs, operational 
environment and business goals of the 
terminal. However, a typical timeframe 
for an automation conversion project can 
be 12 to 18 months.

When planning the conversion time-
frame, a key consideration is whether to 
optimise for maximum testing of new sys-
tems or for the swift adoption of the new 
processes and organisational culture re-
quired by automated operations. A slower 
transition will enable more thorough tech-
nical testing and training of operational 
personnel, but a quicker transition may be 
preferable for organisational reasons.
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In any automation project, a key 
priority is carrying out the conversion 
with minimal disruption to the existing 
operations of the terminal. This requires 
careful advance planning, as an automated 
straddle carrier terminal typically needs to 
be automated in one go. The transition will 
also likely require changes to the terminal 
layout and operating procedures. The pro-
cedures for ship-to-shore (STS) operation, 
landside interface and reefer operation 
will be changing completely. Alternative 
processes may need to be introduced also 
to handle non-standard cargo that cannot 
be taken into the automated area, as well 
as for empty container handling. Change 
management of the workforce needs 
to be taken into account from the very 
beginning. The professional profile of the 
people operating and managing automated 
equipment will be markedly different 
from the staff running a manual terminal. 
Completely new skill sets are needed, and 
maintenance standards will need to be 
revised thoroughly (Alho et al 2015).

INFRASTRUCTURE
An automated conversion will require 
changes to the entire infrastructure of 
the terminal. These changes need to be 
planned from a wider perspective, not just 
focusing on the horizontal transportation 
equipment. Areas to consider include:

 N Terminal layout changes
 N Fencing, safety infrastructure, access 
control
 N Navigation infrastructure for the 
straddle carriers

 N Automatic/manual interchange points 
(waterside interface, truck and rail 
handovers, maintenance areas, empty 
container interchange, handling of 
reefers)
 N IT environment and wireless networks
 N Yard lighting.

The number one issue in an automated 
terminal is maintaining strict separation 
between automated operations and areas 
in which people work, and designing 
safe interfaces between the two. All non-
standard cargo that requires manual han-
dling has to be kept out of the automated 
operating area.

When handling exceptions, for 
example, strict safety protocols must 
be developed for all activities that in-
volve people moving in the same area 
as the horizontal transport equipment. 
Particular attention needs to be devoted 
to the establishment of safety procedures 
and access control in areas with mixed 
auto/manual operations (maintenance, 
refuelling, washing, reefers, etc).

In a typical container terminal, 
various facilities will be spread out across 
the site, either by original design or simply 
due to the organic growth and evolution 
of the terminal over several years. In an 
automated terminal, however, all facilities 
requiring mixed auto/manual operation 
will need to be sited at or relocated to the 
perimeter of the automated zone, in order 
to keep the automated area to a practical 
shape and guarantee smooth access of 
people to the area without disturbing 
other operations. Access control, safety 

systems and physical fencing for these 
functions need to be considered when 
planning the automation conversion.

WIRELESS INFRASTRUCTURE
An automated terminal will require navi-
gation infrastructure for the automated 
equipment. Typically this will be either 
radar beacons installed on lighting towers 
and buildings around the site, or magnetic 
markers embedded in the yard pavement. 
Accurate and reliable position measure-
ment for STS cranes also needs to be 
considered (Alho et al 2015).

SOFTWARE INTEGRATION
Automated equipment is only as good 
as the software controlling it. To obtain 
the desired performance from automated 
horizontal transport equipment, the 
terminal’s ERP (enterprise resource plan-
ning), TOS (terminal operating system) 
and other systems must be up to the task, 
and designed to seamlessly fulfil the re-
quired business processes while providing 
efficient ways to handle exceptions (Alho 
et al 2015).

SAFETY AND SECURITY
Safety is always paramount in any ter-
minal operation. Automated terminals 
provide significant improvements in oc-
cupational safety by keeping people out 
of the operating area of moving heavy 
machinery.

From the safety perspective, a straddle 
carrier terminal is relatively easy to 
automate, since there are no manual 
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truck lane operations as with an RTG 
(rubber-tyred gantry) terminal. However, 
in addition to infrastructure and terminal 
layout considerations, a different kind of 
safety mindset will need to be instilled 
throughout the workforce. Adoption of 
safe working procedures for accessing the 
automated area is required. Employees 
will also need to be trained locally – a 
safety handbook in English is not enough.

Furthermore, automatic driving 
eliminates collisions and accidents in the 
container yard, which will decrease the 
insurance premiums of the terminal.

Automated terminals improve the 
security of both cargo and personnel 
thanks to automated container handling 
and location tracking of all containers. 
Containers are not accessible by people 
in the automated zone and cannot be set 
down in unauthorised areas. Increased se-
curity contributes to customer trust and 
terminal competitiveness while reducing 
financial losses.

MAINTENANCE MANUAL 
Horizontal transportation systems will 
work even if the equipment is not in 
perfect condition, since human operators 
can usually compensate for the quirks and 
deficiencies of each individual piece of 
equipment. By contrast, automated equip-
ment always needs to be in 100% working 
condition to deliver its full potential.

This requires a major change in at-

titude for maintenance operations. With 
automated operations, the emphasis shifts 
to more frequent preventive maintenance. 
However, as this maintenance is usually 
done at planned intervals, the caused im-
pact to the operation is minimal. As col-
lisions and other accidents due to human 
error are eliminated, the need for ad 
hoc repairs is also reduced dramatically, 
bringing cost savings in the long term 
(Alho et al 2015).

AUTOMATING EXISTING EQUIPMENT 
The actual automation of most straddle 
carriers of recent models is relatively 
straightforward. Electric or hydraulic 
steering is controlled by on-board 
automation systems instead of from 
the cabin, while sensors and data links 
are added for control, monitoring and 
system diagnostics.

In any automation project, third-
party or mixed fleets can create chal-
lenges in, for example, the division of 
responsibility in maintenance questions, 
access to proprietary system data, as well 
as guaranteeing performance levels for 
yard equipment. The best automation so-
lution will always be based on the needs 
of the customer, but working with a fully 
integrated system from a single vendor 
– and upgrading the straddle carrier 
fleet when necessary – is often the most 
cost-effective solution for the terminal in 
the long run.

CONCLUSIONS AND 
RECOMMENDATIONS
The unmanned automated straddle car-
riers can operate 24/7 in almost any 
weather conditions, ensuring smooth 
flow of cargo and significant cost savings. 
The transition to automation can be done 
quickly and at low cost.

Unmanned operation cuts labour costs 
in the terminal. Machine hours are mini-
mised by employing automatic shutdown, 
which reduces idle-time costs to zero. 
Additionally, as automated operation does 
not require night-time lighting, energy sav-
ings in a terminal can be significant.

Fully automated straddle carriers 
can operate all day, every day and cut 
labour costs.

Eliminating human error is one of the 
main benefits of an automated system. 
The result is a marked improvement in 
workplace safety.
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1a  Radar – through triangulation relative to beacons  
absolute vehicle positioning is obtained (note that 
the alternative is the magnet ruler).

40 000 kg

Single container

50 000 kg

Twin lift

2   Hoisting speed – 30 m/min (empty) to 20 m/min 
and 15 m/min for a 40 and 50 tonne load respec-
tively.

3   Automated pick and place – sensors on the 
spreader and side frames allow the vehicle to 
approach, dock with and land onto containers 
automatically.

4
Lifting capacity

5   IMU – the Inertial Measurement Unit provides 
three-dimensional acceleration as well as vehicle 
roll, pitch and yaw to improve the positioning ac-
curacy and reliability. The unit is mounted either 
on the top (radar navigation) or on the side frame 
(magnet navigation).

6   Communication – vehicle communication is 
backed by an all-weather, high-availability, 
secure Wi-Fi network for robust real-time navi-
gational reporting, while a long-distance radio 
link is used for remote Tele-Op.

7   Speed – acceleration to full speed 
(30 kph) in 18 to 24 seconds depending 
on load.

8   Encoders – measure steering angle and 
wheel rotation to calculate the vehicle 
position. 

1b   Magnet ruler – calibrates the calculation 
of the vehicle position relative to magnets 
embedded in the pavement (note that the 
alternative is radar). 

Automated straddle carrier

9  Obstacle detection sensors – laser dis-
tance measurement sensors detect any 
obstacle on the driving path, while also 
contributing to twin formation. 

1a

1a

1b
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M A R K E T  C O N T R I B U T I O N

FIRST THINGS FIRST
Malibongwe, who was born in Centane in the former Transkei as 
the first of seven children, completed most of his primary school 
education in the Transkei and his high school education in East 
London. He obtained a National Diploma in Civil Engineering 
from the Nelson Mandela Metropolitan University, and followed 
that up with a BTech in Civil Engineering at the Vaal University 
of Technology. 

He worked for AfriCoast Engineers in Port Elizabeth from 
2002 to 2007 as a Design Technician and Assistant Resident 
Engineer, and then again from 2010 to 2013 as Contracts Manager 
and Resident Engineer. Between 2007 and 2010 he worked for 
Madan Singh & Associates on the N12 road rehabilitation project 
in Bloemhof as an Assistant Resident Engineer. During these years 
he acquired experience in water treatment works, wastewater 
treatment works, roads, reservoirs, bulk pipelines, wind farms, 
township development and business administration. 

BIRTH OF A COMPANY
In May 2013 Malibongwe formed Makapela Project Managers (Pty) 
Ltd in Port Elizabeth, in the Eastern Cape. This young civil engi-
neering consulting company specialises in wind energy, water engi-
neering, roads and structures. To help him in his quest for success, 
Malibongwe joined a business incubator known as Shanduka Black 
Umbrellas Enterprise Development in January 2014. The incubator 
assists start-up companies by providing business skills development, 
office space and access to markets. The incubator also appoints a 
mentor for each such business. Mr Dup van Renen, a professional 

engineer and a retired director of AfriCoast Consulting Engineers, 
serves as mentor for Makapela Project Managers. 

PROJECTS
Projects that the young company has been involved in so far 
include three wind farms in the Eastern Cape. At the Grassridge 
Wind Farm (60 MW) near Port Elizabeth, they worked as a 
sub-consultant to GIBB, where they were responsible for de-

It is tough starting a new company at the best of times, but particularly so when the economy is down. SAICE 
young (‘thirty-something’) member Malibongwe Makapela has done just that, and is making a success of it.

Young Eastern Cape 
consulting firm flourishes

Malibongwe Makapela (middle) receives a Shanduka Black Umbrellas 
National Award from Yvonne Themba (left), chairperson of Shanduka 
Black Umbrellas, and Phuti Mahanyele (right), CEO of the Shanduka Group



sign reviews and quality management of 20 concrete bases and 
25 km of gravel roads. On the Chaba Wind Farm (21 MW) and 
Waainek Wind Farm (25 MW), respectively close to Komga 
and Grahamstown, the company was appointed by Brand 
Engineering (an electrical contractor) as one of their consultants 
responsible for the design of some components, quality manage-
ment and some construction. The company is also involved in 
bulk water and SMME contractor mentoring. 

REGIONAL AND NATIONAL AWARDS
After winning a regional award as Best Shanduka Black 
Umbrellas Ambassador, Makapela Project Managers was nomi-
nated to represent the region in the national awards. On 24 June 
2015 the company was awarded third place in the national Best 
Shanduka Black Umbrellas Ambassador Awards. 

MISSION
Makapela Project Managers’ mission is to contribute to the devel-
opment and betterment of local communities and the civil engi-
neering industry in general, thereby playing a role in the develop-
ment of the country, and eventually also of other southern African 
countries. Its aims include the upliftment of the youth and women 
through education and mentorship in engineering and construc-
tion, and by playing a role in SMME mentorship. The company 
is, for example, currently mentoring an SMME in the housing 
industry, equipping him with skills in budgeting, quality and 
time management, and is also assisting a student with in-service 
training to enable him to complete his national diploma. 

CONCLUSION 
From small beginnings Makapela Project Managers is slowly but 
surely making its way towards becoming another valuable civil 
engineering partner, not only in the future of our country, but 
also in its day-to-day running.

 INFO

Malibongwe Makapela 

Managing Director 

Makapela Project Managers (Pty) Ltd 

+27 41 501 3400 or +27 72 390 5211 

malibongwem@makapela�co�za

At the Grassridge Wind Farm, Makapela Project Managers were 
responsible for the quality management of 20 concrete bases

At the Grassridge Wind Farm near Port Elizabeth, Makapela 
Project Managers served as one of the sub-consultants to GIBB

Makapela Project Managers were involved in the completion of the 
substation at the Chaba Wind Farm near Komga in the Eastern Cape

Civil Engineering October 2015 79

At the Chaba Wind Farm near Komga, Makapela Project Managers 
assisted electrical contractor Brand Engineering with the design of some 
components, as well as with quality management and some construction
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Hot off the press, this book, written by 
SAICE stalwart Tony Murray, offers a 
fascinating look into the construction of 
33 major structures in southern Africa, 
such as Sir Lowry’s Pass, Swartberg Pass, 
Vaal Barrage, Kariba Dam, Victoria Falls 
Bridge, Storms River Bridge, Huguenot 

Tunnel, Durban Harbour, the Lesotho 
Highlands Water Scheme and the 
Boegoeberg Dam, to name only a few. It 
also tells the stories of the civil engineers 
behind these projects, and how, through 
imagination, inspiration, persistence and 
technical expertise they literally changed 
the face of the country. 

Author Tony Murray has been a 
prominent figure in civil engineering 
circles for longer than 40 years, and has 
also served on various SAICE committees 
during this time. He is particularly known 
for contributing towards chronicling the 
history of various aspects of civil engi-
neering in southern Africa (readers might 
recall his ‘Past Masters’ series which ap-
peared in Civil Engineering from time to 
time over the years), and for training and 
mentoring young engineers.  

PUBLISHING DETAILS
Title:  Leadership and Agency by 

Women Engineers in South 
Africa

Author: Hannelie Nel 
Publisher:  Partridge
Pages: 54
Binding: Paperback
ISBN: 978 1 4828 0834 6
Price: R166.56 excluding VAT 
To order:  orders.africa@partridgepub-

lishing.com / 0800 990 914 
toll free (South Africa)

Also a new book (July 2015), this inter-
esting little book shares the reality and 
truth of being a woman working as an 
engineer in a country as challenging and 
diverse as South Africa, and suggests 
solutions that government, companies 
and institutions may consider to attract 
and retain technical women. The format 
of the book assumes that of story-telling, 
and its intention is to highlight the 
significant and vital contribution that 
women engineers make as leaders and 
change agents in South Africa. Women 

engineering practitioners should find 
these stories inspiring and insightful.

The nine ladies who share their engi-
neering experiences are Riekie Swanepoel 
(Eskom), Danai Magugumela (Bosch 
Stemele), Wiebke Toussaint (Spree), Phiwe 
Katshing (Atlantis Foundries), Zukiswa 
Mvoko (MBA North), Dr Megan Vannucci 
and Dr Meera Joseph (University of 
Johannesburg), Naeema Kharsany 
(Transnet) and Bennitta Senyatsi (Nissan). 
Of interest to SAICE members is that 
Danai is currently one of the Institution’s 
vice-presidents, and Zukiswa serves on 
the SAICE Membership Committee.

The author founded the programme 
‘Women in Engineering and the Built 
Environment’ (WiEBE) at the University 
of Johannesburg (UJ) in 2006, and cur-
rently serves as ex-officio director of the 
programme in partnership with Group Five. 
After ten years at UJ (during which time she 
also served as vice-dean in the Faculty of 
Engineering) she is currently a senior engi-
neer with the BIE Group and a visiting asso-
ciate professor in the Faculty of Engineering 
at the North-West University. 

Megastructures and Masterminds

Leadership and Agency by Women Engineers in South Africa



 Construction of 
Paramesh (ParaGrid® & Terramesh® System) 

wall designed with MacStars software

ParaGrid® & Terramesh® System

National Tel: 087 742 2710
International: Tel: +27 31 705 0500
Branches:
Durban (HO), Johannesburg,
Cape Town, East London, Tongaat (Factory)
www.maccaferri.com/za

 For your FREE copy of the MacStars Design Software, please contact our office or visit www.maccaferri.com/za for download 



82 October 2015 Civil Engineering

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

On a sunny 20th of August the SAICE Johannesburg Branch 
treated the SAICE presidential delegation to a pleasant 
breakfast at the Waterfall Valley Clubhouse in Waterfall City, 
Midrand, followed by a very interesting site visit and guided 
tour through the nearby Mall of Africa. This mammoth shop-
ping complex, which is still under construction and is sched-
uled to open in April next year, is the largest mall ever built 
in a single phase in South Africa, and has already become a 
landmark on the local horizon. 

After delivering an inspiring talk at the breakfast venue, 
SAICE President Malcolm Pautz, assisted by Branch chairperson 
Lorato Ntsie, presented a number of Johannesburg Branch mem-
bers with special awards (see photos alongside). 

This well-organised, insightful CPD-accredited event was 
thoroughly enjoyed by all who attended. 

1

2 5

4

3

SAICE Johannesburg Branch Presidential Visit
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1 Breakfast in pleasant surroundings
2 Gideon de Villiers of AECOM receiving the certificate for the 

Branch project winner – Acid Mine Drainage Witwatersrand 
Central Basin – from SAICE President Malcolm Pautz

3 Popular lecturer Ntebo Ngcobo receives a special award 
for her exceptional support to students at the University of 
Johannesburg’s Doornfontein Campus (similar awards were 
made to Deon Kruger of the University of Johannesburg’s 
Kingsway Campus, and Prof Mitchell Gohnert of the University of 
the Witwatersrand, both of whom could unfortunately not attend)

4 Peter Coetzee from SAICE Professional Development and 
Projects receiving a special award from Branch chairperson 
Lorato Ntsie for his outstanding support as mentor of candi-
dates preparing for registration

5–10 These six students from various Johannesburg universities 
received certificates as academically deserving individuals

11 Tour of the Mall of Africa site
12 SAICE CEO Manglin Pillay on site (Mall of Africa) with mem-

bers of the SAICE Johannesburg Branch

7

6

8

9

12

11

10



THE FINALS OF AQUALIBRIUM, the exciting SAICE-AECOM 
Schools Water Competition 2015, were held recently at the Sci-
Bono Discovery Centre in Newtown, Johannesburg. 

Through the competition learners are exposed to the prac-
tical application of how water gets to their homes, and are made 
aware of the intricacies involved in the design of water distribu-
tion networks and the actual water delivery to households (the 
grid used for the model water distribution network is on a back-
ground that depicts the entire water cycle).

On the day of the competition the teams are tasked to design, 
construct and operate a model water distribution network to 
distribute three litres of water equally between three points on the 

grid, using two different diameter pipes and connection pieces – 
all in a timeframe of about an hour. They are then judged on how 
well they execute the task – working on a penalty points system.

Many teams were able to come from as far as Zimbabwe, 
Swaziland and Kimberley to participate, thanks to the naming-
rights sponsorship of AECOM, and other sponsorships from 
Bosch Stemele, Marley Pipe Systems and DPI Plastics. Without 
this support, the competition and the awareness it creates re-
garding the issues surrounding water and infrastructure in South 
Africa, and the difference it potentially makes to the priority 
scarce skills situation by stimulating an interest in engineering, 
would not have been possible.  

From left: Prof Mike Muller, who was one of the 
adjudicators, with Rene Nsanzubuhoro (UCT) and the 

team from Winnie Mandela Secondary School, Tembisa 

Rene Nsanzubuhoro from the University of Cape Town explaining the model water distribution network 
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For more information contact:

Marie Ashpole
SAICE Outreach Officer
011 805 5947 or 082 870 9229
marie@saice.org.za

Memory Scheepers
Project Manager Special Projects
011 805 5947 
memory@saice.org.za



Winner: Hoërskool Diamantveld, Kimberley
From left: CF le Roux (SAICE Kimberley Branch), Malcolm Pautz (SAICE 

2015 President), Lourens van Niekerk, Frans Jacobs, Lohann Burger and 
Gaillard Rossouw (AECOM Business Unit Lead: Civil Infrastructure)

Second: The team from Merrifield College, East London, and their educator

Third: First-time participants – the team from Mzilikazi 
High School, Zimbabwe, with their educators Connection assembly gets under way 

Testing of the system begins 

The process to achieve optimal water flow can cause some angst 
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SAICE Training Calendar 2015
Course Name Course Dates Location

CPD Accreditation 

Number

Course 

Presenter
Contact

Practical Geometric Design 7–11 December 2015 Midrand SAICEtr13/01418/16 Tom McKune dawn@saice.org.za

Business Finances for Built 

Environment Professionals
12–13 November 2015 Midrand SAICEfin15/01617/18

Wolf 

Weidemann
dawn@saice.org.za

Handling Projects in a 

Consulting Engineer’s 

Practice

9–10 November 2015 Midrand SAICEproj15/01618/18
Wolf 

Weidemann
dawn@saice.org.za

Leadership and 

Management Principles and 

Practice in Engineering

4–5 November 2015 Midrand SAICEbus15/01784/18 David Ramsay dawn@saice.org.za

The Legal Process dealing 

with Construction Disputes

4–5 November 2015 Bloemfontein
SAICEcon13/01368/16

SACPCMP/CPD/15/010

Hubert 

Thompson
dawn@saice.org.za12–13 November 2015 Cape Town

25–26 November 2015 Midrand

SAICE / Induna Training Services
CIDB Contracts: 
Similarities and Differences

4–5 November 2015 Cape Town SAICEcon15/01787/18 Lydia Carroll dawn@saice.org.za

Management of Claims 
under FIDIC

25–26 November 2015 Midrand SAICEcon15/01775/18 Kevin Spence dawn@saice.org.za

Introduction to NEC
6 November 2015 Cape Town

SAICEcon15/01777/18 Lydia Carroll dawn@saice.org.za
4 December 2015 Port Elizabeth

Introduction to Claims and 
Dispute Resolution using 
FIDIC Contracts

27 November 2015 Midrand SAICEcon15/01778/18 Kevin Spence dawn@saice.org.za

SAICE / South African Road 
Federation (SARF)

Assessment and Analysis
of Test Data

12–13 November 2015 Gauteng SAICEtr15/01805/18 R Berkers
sybul@sarf.org.za / 
tshidi@sarf.org.za 

Stormwater Drainage 2–6 November 2015 Gauteng SAICEtr15/01808/18
C Brooker, 
Matt Braune, 
Alaster Goyns

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

SAICE / Classic Seminars
The NEC Engineering and
Construction Contract

2–3 November 2015 Midrand

SAICEcon13/01448/16
Nicolette 
Calasse

admin@classic-sa.co.za 

16–17 November 2015 Cape Town
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Candidate Academy
Road to Registration for 
Mature Candidates

7 December 2015 Durban CESA-484-01/2017 Peter Coetzee margie@ally.co.za

Road to Registration for 
Mature Candidates

3 December 2015 Johannesburg CESA-484-01/2017 Rob du Preez margie@ally.co.za

Getting Acquainted with 
Basic Pressure Pipeline 
Design

5–6 November 2015 Cape Town CESA-376-05/2016 Dup van Renen margie@ally.co.za 

Getting Acquainted with 
GCC 2010

5–6 November 2015 Durban CESA-377-05/2016 Theuns Eloff margie@ally.co.za

Getting Aquainted with 
Sewer Design

7–8 November 2015 Durban CESA-378-05/2016 Peter Coetzee margie@ally.co.za 

In-house courses are available. 

For SAICE in-house courses, please contact Cheryl-Lee Williams (cheryl-lee@saice.org.za) or  
Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For Candidate Academy in-house courses, please contact Margie Rigby (margie@ally.co.za) on 011 476 4100.

The South African Institution of Civil 
Engineering (SAICE), with its strong 
tradition of developing, publishing and 
maintaining conditions of contract, has 
in September 2015 released the third 
edition of the General Conditions of 
Contract for Construction Works (the 
GCC 2015) to replace the GCC 2010. 
Although the GCC 2010 was an ideal 
document for dealing with civil, me-
chanical, electrical and building projects, 
or a combination of various types of 
projects, after five years of application it 
became clear that certain amendments 
were necessary.

By clarifying certain contract ad-
ministration procedures and refining 
some of the risk appropriation clauses, 
amongst other things, the latest GCC 
(2015) states that the Contractor's time 
risk allowances must be indicated on the 
Programme of Works. It also permits 
the Contractor to suspend the Works 
if the Employer fails to make payment 
on a payment certificate, and includes 

delay and cost due to excepted risks (like 
strikes and electricity cuts) as an entitle-
ment that the Contractor may claim. A 
Variable Performance Guarantee is added 
to the list of securities and it allows for 
the selection of inflation indices that are 
appropriate to the type of Works to be 
carried out. 

The amendments and use of simpler 
and more concise wording in the latest 
edition should also ensure that GCC 
2015 will remain relevant in the future 
and will provide supportive contract 
administration and the equitable appro-
priation of risks.

These General Conditions of Contract 
are to be used with the contract docu-
mentation format as prescribed by the 
Construction Industry Development 
Board in the Standard for Uniformity in 
Construction Procurement and in con-
junction with SANS 1921 to set out the 
requirements and constraints relating to 
the manner in which the contract work is 
to be performed. 

For more information or to order 
your copy of the GCC 2015, contact 
SAICE on +27 11 805 5947 or visit 
www.saice.org.za/book-store.

General Conditions of Contract for Construction 
Works Third Edition (2015) now available
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