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Ons sal lewe,  ons sal sterweons sal sterwe
BEING A NEW PARENT is a rude awak-

ening. Being a new parent for the second 

time around leaves one feeling like a 

stream in a Karoo drought. As new fa-

thers, Jason, a mate of mine, and I high-

tailed it one evening to a local hang-out 

den for rain. After several minutes of 

preferred silence, and sipping gummy 

berry juice, we both observed that, of the 

150 or so patrons, most were Mandela’s 

children dressed to the nines – middle 

upper-class young professionals. Even to 

the untrained eye, ours was the solitary 

conspicuous multicultural table. Jason is 

of European descent. Every other table 

comprised single race groups – there 

were several Black tables, White tables, 

and a Coloured table, spiced with a few 

Indian tables.

Upon raising this observation with 

colleagues the next day, some articulated 

that there really wasn’t a problem or cause 

for concern, purporting that people hang 

out with whom they feel comfortable. 

We tend to conglomerate with our own 

because we share common culture – cui-

sine, fashion, behaviour, interests, and 

that sort of rationale. While this might be 

true it perpetuates that undesirable status 

quo left over by a regime we all found 

deplorable. Verwoerd called it “… good 

neighbourliness ...” For a modern South 

Africa that is not yet a normal society, I 

call it a load of garbage – self-imposed 

social apartheid, enforced by monopolies 

of the mind, obstinacy of will and a lack 

of trying, irrespective of how comfortable 

and warm it feels. 

To change behaviour we need delib-

erate personal and external interventions. 

To improve relations with his children, 

with a view to a stable and wholesome 

family for example, a work-obsessed 

father needs to surrender to deliberate 

interruptive change in his behaviour by, 

say, rising earlier to have breakfast with 

his family, and leaving the offi  ce earlier 

in order to play with his children. In like 

manner, we need to make concerted, 

interruptive interventions to transform 

our work environment if we wish to ac-

complish the rainbow nation which I 

thought we all subscribed to. Th e default, 

comfortable, non-intrusive, do-nothing 

approach and letting it happen organically 

is just not working. Sweeping perceptions, 

innuendo, and involuntary discrimination 

under the carpet is no longer an option.

Our industry will only transform 

when we transform as individuals. How 

about observing the social environment in 

our businesses. Next time the offi  ce has a 

social, notice how your staff  interact – is 

there integration or cliqued conglomera-

tion of the safe and warm kind, by racial 

distinction? Observe also how corridor 

discussions unfold, how projects are al-

located, and how mentoring and coaching 

roll out. How about making a deliberate 

eff ort to assess personal social circles – is 

there diversity and multiculturalism in 

your circle of friends, or does that ra-

tionale that you hang out with whom you 

feel comfortable, still pervade?

If we really want an integrated and 

equal society we need deliberate disrup-

tive change that disturbs the status quo. 

When there is a single race group social-

ising at the offi  ce for example, consider 

invading the discussion and immersing 

yourself in the conversation. Th is will 

be sure to break the status quo and take 

offi  ce gossip to another level. Consider 

also your personal circle of friends next 

time you have a braai at home. Short of 

hosting diversity workshops and inviting 

change, consider discussing this article 

amongst colleagues and share views with 

an open mind. Perhaps consider learning 

an African language – language is an 

incredible barrier breaker and are doors to 

a true rainbow nation. Best-selling author 

Jackson Brown said, “Never make fun 

of someone who speaks broken English. 

It means they know another language." 

Every South African should be able to 

speak at least three of our offi  cial lan-

guages and sing the national anthem.

South Africa is the only country that 

has a national anthem with fi ve diff erent 

languages in it. Our anthem is a miracu-

lous hybrid of Enoch Sontonga’s Nkosi 

Sikelel’ iAfrica and CJ Langenhoven’s Die 

Stem, like ebony and ivory side by side on 

a piano keyboard. Our anthem is a fervent 

hymn and prayer that moves heaven and 

earth within a few minutes. Th e fathers of 

the struggle exquisitely concealed the vi-

sion of that new nation between the lyrics 

– embracing and respecting of all race 

groups and cultures under the banner of a 

new South Africa. 

Th e words and spirit of the national 

anthem need to jump out of the hymn 

sheet, out of the rugby stadium, and into 

our belief. For belief informs behaviour, 

and behaviour is formed by habit.

Th at mission is with you. 



ON THE COVER
The DWS contracted SSIS Pipeline 

Services (Pty) Ltd, who represents Pure 

Technologies Ltd in South Africa, to provide 

comprehensive inspection, risk assessment 

and engineering analysis services on 

the Rietspruit–Davel–Kriel pipeline. The 

successful completion of the project 

highlights the value of using cutting-

edge technology for comprehensive and 

proactive pipeline condition assessment.
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O N  T H E  C O V E R

BACKGROUND
Th e Usutu Water Scheme in the 

Mpumalanga Province of South Africa 

supplies raw water to various coal-

fi red power stations and towns. Th e 

DN1300 mm, pre-stressed concrete non-

cylinder pipe (PCP) between the Rietspruit 

and Davel Reservoirs (36.5 km), and 

between the Davel and Kriel Reservoirs 

(54.4 km) was completed in the late 1970s 

and forms a strategic link in the scheme. 

PROJECT SCOPE AND EXECUTION
Th e Department of Water and Sanitation 

(DWS) contracted SSIS Pipeline 

Services (Pty) Ltd, who represents Pure 

Technologies Ltd in South Africa, to 

provide comprehensive inspection, risk 

assessment and engineering analysis ser-

vices, including the following:

 ■ Pipe specifi cation development and 

material testing

 ■ SmartBallTM and SaharaTM leak and gas 

pocket detection survey

 ■ PipeDiverTM electromagnetic survey

 ■ Steady-state and transient 

hydraulic assessment

 ■ Cathodic protection and soil 

corrosivity survey

 ■ Flown LiDAR survey

 ■ Structural analysis

 ■ Risk assessment and engineering analysis.

Pipe specifi cation development

and material testing 

Due to a lack of records regarding the 

pipe specifi cations and design, pipes that 

had been removed from the pipeline, and 

spare pipes provided by the DWS, were 

destructively evaluated to determine the 

design specifi cations and calibrate the elec-

tromagnetic signal to accurately detect wire 

breaks. Laboratory and in-fi eld tests and 

measurements were completed on the indi-

vidual pipe components (i.e. mortar coating, 

pre-stressing wire and concrete core) to 

determine the integrity of the materials and 

develop design drawings and specifi cations.  

Leak detection survey 

Th e SmartBallTM leak and gas pocket detec-

tion surveys covered the entire pipe length. 

Follow-up Sahara audio-video surveys were 

performed to gain a better understanding of 

the leak locations. A total of ten leaks were 

detected and accurately located. 

PipeDiverTM electromagnetic survey

An electromagnetic (EM) inspection 

provides a non-destructive method of 

evaluating the existing condition of the 

pre-stressing wires. EM inspections col-

lect a magnetic signature for each pipe 

section to identify anomalies that are 

produced by zones of wire break damage. 

Th is inspection method is the best avail-

able technology to quantify the number 

of wire breaks to determine the baseline 

condition of a pipeline.

PipeDiverTM is a revolutionary free-

swimming inspection platform that can 

be used to inspect pressurised pipelines, 

including PCP. The modular tool is 

articulated and has collapsible fins al-

lowing it to pass through sharp bends, 

diameter reductions and butterfly 

valves. PipeDiverTM is neutrally buoyant 

and is carried by the f low of water. It 

was inserted and extracted under de-

pressurised conditions. The survey was, 

however, performed while the pipeline 

was operational. The entire 90 km of 

pipeline was inspected in three runs. 

PipeDiverTM offers a major advantage 

compared to earlier man-entry inspec-

tions that required extensive periods of 

shutdowns and non-supply.   

Th e electromagnetic inspections found 

that the vast majority of pipes did not have 

any wire break damage (Figure 1).

Advanced risk assessment and engineering analysis Advanced risk assessment and engineering analysis 
for DWS on a strategic bulk water supply pipelinefor DWS on a strategic bulk water supply pipeline

The PipeDiver™ is an articulated modular tool with collapsible fins allowing 
it to pass through sharp bends, diameter reductions and butterfly valves
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Transient pressure monitoring and

hydraulic monitoring

Field verifi cation data was used to com-

pile a calibrated hydraulic model that 

accurately mimed the steady state and 

transient behaviour of the pipelines. Th e 

analysis found that the DWS’s current 

standard operating procedures eff ectively 

control the fl ow, and prevent excessive 

pressure surges. Th e calibrated model 

was also used during the engineering 

analysis to determine the pressure in 

each PCP section.

Cathodic protection and soil corrosivity survey

Various surveys were performed to con-

fi rm the current status of the cathodic 

protection and monitoring system, and to 

determine the corrosivity of the environ-

ment around the pipeline. Th e fi ndings 

were compared with other survey fi ndings 

to identify possible inter-relationships. 

Flown LiDAR 

Th e fl own LiDAR survey provided high-

resolution aerial imagery that assisted 

in developing detailed aerial maps of the 

pipeline. Th e LiDAR survey provided an 

up-to-date overview assessment of the 

depth of cover over the pipeline and indi-

cated that the DWS generally maintains 

the pipelines’ servitudes well.  

Structural analysis and risk assessment 

Pure Technologies completed three-

dimensional, nonlinear finite ele-

ment analysis (FEA) to quantify the 

structural ramifications of the broken 

pre-stressing wire wraps detected by 

the electromagnetic inspection. The 

FEA provided performance curves 

unique to each PCP class that evaluate 

the structural integrity of a PCP with a 

given number of broken pre-stressing 

wire wraps and internal pressure. These 

curves were used in conjunction with 

the electromagnetic inspection results 

during the risk assessment.

Th e DWS’s risk exposure to pipeline 

failure was evaluated on a pipe-by-pipe 

basis, and was defi ned as the product 

of the pipe’s Likelihood of Failure (LoF) 

rating and Consequence of Failure (CoF) 

rating. Th e LoF rating incorporates 

the inspection results and structural 

evaluation, and is representative of the 

condition of the pipe. Th e CoF rating 

quantifi es the social, environmental, and 

fi nancial ramifi cations of a pipe failure, 

and is representative of the total impact 

SmartBall™ leak detection apparatus

Insertion of the PipeDiver™ under depressurised conditions  
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Number of pipes with no suspected wire wrap breaks 
Number of pipes with 0–10 suspected wire wrap breaks
Number of pipes with 11–20 suspected wire wrap breaks
Number of pipes with > 20 suspected wire wrap breaks

13 212
(92.3%)

1 013
(7.1%)

57
(0.4%)

35
(0.2%)

of a failure. Th e risk rating of each pipe 

barrel is used to guide proactive inter-

vention and management.

FINDINGS
Th e inspection and condition assessment 

determined that the majority of both 

transmission mains are still in a reliable 

and manageable condition. However, some 

individual PCPs have a higher risk rating 

and need to be attended to. Th e distress 

in both transmission mains can, however, 

be economically and eff ectively managed 

with targeted remediation and an appro-

priate long-term management strategy. A 

number of specifi c intervention actions 

were recommended to the DWS.

Th is project highlights the value of im-

plementing a comprehensive and proactive 

pipeline condition assessment programme 

using international best practice and ex-

pertise, and cutting-edge technology. Th e 

DWS originally faced an unknown and 

ill-defi ned risk, or even worse, full infra-

structure replacement at signifi cant capital 

cost based on pipe age, failure history and 

perceived risk as its only indicators. Th is 

investigation, however, confi rmed that the 

asset life can be extended while managing 

the DWS’s exposure to risk. Further action 

will be required, but with the baseline set, 

the DWS can now implement a proactive 

approach to the management of this valu-

able asset, setting an example for other 

utilities faced with similar challenges in 

South Africa.   

 INFO

Kobus Prinsloo

SSIS Pipeline Services

+27 12 667 5343 
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Hydraulic Structures, Gabions  & Mattresses

Hornlee, Western Cape

After

Before

PROJECT TEAM

Client: The Department of Water and Sanitation 
Contact: Leonardo Manus  
Pipelines: Usutu Water Scheme,
Rietspruit–Davel–Kriel Pipeline
Service Provider: SSIS Pipeline Services and 
Pure Technologies Limited

Figure 1: Electromagnetic inspection findings
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O P I N I O N

Dr Marieke de Groen

Royal HaskoningDHV

marieke.degroen@rhdhv.com 

Balarka Robinson

Royal HaskoningDHV

balarka.robinson@rhdhv.com

FLOODS IN SOUTH AFRICA in the 2013/2014 rainy season 

caused at least 50 fatalities and aff ected about 50 000 people. In 

addition to loss of life and injuries, people were evacuated from 

their homes, and/or their homes were damaged or destroyed. An 

indication of the damage is depicted in the map below (based on 

articles on fl oodlist.com).

Although no major fl oods were reported for the rainy season 

(2014/2015), the fl ood damage impact in 2013/2014 was not 

exceptional. For example, in the rainy season of 2010/2011 there 

were 103 fatalities, with total damages estimated at approxi-

mately 1.1 billion USD (Zuma et al 2012). 

Th e Disaster Management Act is not specifi c about fl oods, or 

any type of disaster. It is based on a subsidiarity principle, placing 

Flood damage in 2013/2014 in South Africa, as reported in articles on floodlist.com (Map: Royal HaskoningDHV)

How can we, as South African civil engineering practitioners, 
improve fl ood management in South Africa?
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No. Damage
1 20 000 people affected
2 1 dead, roads and subway closed
3 roads closed 
4 1 dead, 2 missing
5 635 households affected
6 2 dead
7 1 dead
8 7 bridges washed away, 600 people displaced
9 500 people affected (scholars)
10 117 households affected
11 man saved from under bridge
12 Limpopo Prov: additional 587 households
13 1 dead
14 South Africa: additional 27 dead
15 16 households affected
16 1 missing
17 135 households affected
18 32 households (2 collapsed)
19 7 dead, 97 affected (injured)
20 500 people affected (scholars)
21 700 households, 4 bridges washed away
22 1 dead
23 2 people saved
24 50 households, 1 footbridge washed away
25 N1 national road closed, water supply affected 
26 3 dead
27 sewerage system damaged
28 several households
29 18 000 people affected
30 hospital evacuated
31 1 dead
32 2 dead
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responsibilities at the lowest level. It appears that a key assump-

tion of the Act is that most fl ood preventive management is the 

responsibility of the municipalities, although the provinces and 

national disaster management centres will act once a disaster 

reaches a larger scale. 

However, municipalities, provinces and national govern-

ment seem to be quiet in terms of issuing f lood damage 

prevention projects. Has South Africa forgotten the need for 

fl ood management already? 

Of course, the overall f lood hazard in South Africa 

is less than in lower-lying Mozambique. In the Zambezia 

Province alone, in January 2015, there were 117 fatalities, 

and an additional 157 000 people who were negatively af-

fected (f loodlist.com). Then, of course, local f looding is not 

comparable with conditions in certain other countries, such 

as the Netherlands, where protection measures are phenom-

enal, with a design f lood frequency of 1 250 years for river 

f loods and 10 000 years for sea storm surge protection. This 

approach makes socio-economic and technical sense in the 

Netherlands, but in South Africa it would not. 

Resources in South Africa are scarce, the areas are large, 

and fl oods often arrive without warning, as in the case of fl ash 

fl ooding. As in our neighbouring countries, it is diffi  cult to move 

people out of fl ood plains and keep them out. 

So let us assume there is little money available for fl ood risk 

management. What can we do, as the civil engineers of South Africa, 

to play a pivotal role? We would like to off er a few suggestions.

LET US MAKE BETTER USE OF EXISTING FLOOD STUDIES

We can make fl ood line data more publicly available

South Africa actively prevents fl ood damage through fl ood 

mapping to restrict or manage development along rivers. Th is is 

a legal requirement – Water Act Sections 39 (updated in 2009) 

and 144, and the municipal acts – in procedures for dam safety, 

for town planning and for water use licence applications. Th ese 

maps are fi led in the Dam Safety Offi  ce of the Department 

of Water and Sanitation (DWS), in the Town Planning / 

Stormwater Management sections of all municipalities, and 

in the regional DWS offi  ces, respectively. Th is information is 

probably available on request, and in some cases is available on 

the relevant municipal websites. Can we not reuse this informa-

tion and put it in a central database at the Department of Water 

and Sanitation, or through the National Disaster Management 

Centre? It could be reused not only for planning, but also for 

emergency purposes, and could form part of the Integrated 

National Early Warning System which is currently in the 

making. Without necessarily making the data or maps them-

selves available, a link to the consultants who had done the job 

would already help. Th ese consultants could even be asked to 

fi ll in that database, although there might be some complica-

tions, due to diff erences in the level of accuracy and assump-

tions made. Granted, not every event is a 1:100 year event, so 

the value for emergency actions would have to be evaluated, but 

it would at least be a start. 

We can off er fl ood forecasting solutions

Such forecasting solutions can often be very cost-effective. 

Currently, the DWS only uses traditional f lood routing 

(Muskingum) for f lood forecasting in the Vaal–Orange 

River system, while the South African Weather Services are 

independently building a f lash f lood forecasting system. 

Mozambique is developing a f lood forecasting system for the 

Limpopo River basin, which would also benefit from improved 

forecasts from South Africa. We should avoid redoing work, 

and start with existing data, models and information – this 

is possible in open data handling platforms developed for 

forecasting, such as Delft-FEWS. For example, in the Orange–

Senqu River basin, we could perhaps start with the existing 

hydraulic models developed for different clients and for dif-

ferent purposes. Improved forecasting is also viable for urban 

f looding, where there are many tools available to improve 

real-time f lood observation and forecasting, with different 

dashboards for different stakeholders. 

We could undertake and communicate hydraulic analyses

We could undertake hydraulic analyses not only to determine 

fl ood inundation extents (fl ood lines), but also maximum fl ood 

depths, response times and/or velocities, to better understand 

which hazard we are talking about. We could also combine this 

hazard information with vulnerability and manageability. Th is 

information is key to making informed decisions in the planning 

processes of fl ood-prone regions. Both clients and consultants 

could benefi t from this critical additional information. We will, 

however, need to work towards a more homogeneous approach to 

fl ood hazard, vulnerability and manageability rating, as there are 

no guidelines for such ratings yet that are directly relevant to the 

South African context.

LET US MAKE FLOOD THINKING PART OF 
OUR DESIGN THINKING

We could share lessons learnt with municipalities

As engineers involved in the design of stormwater manage-

ment systems, we could contribute to knowledge sharing 

by informing our municipal clients (particularly at smaller 

municipalities) of the lessons learned at other municipalities, 

or elsewhere. For example, some South African municipali-

ties have developed bylaws or guidelines specifying how 

stormwater must be managed on new development sites, both 

during and after construction. Good stormwater designs can 

improve not only f lood management, but also landscapes 

and water resources management, working towards water-

sensitive urban designs.

We could improve the designs of facilities lying in fl ood plains

We could improve the designs of public facilities that unavoid-

ably lie within the fl ood plains of large rivers, e.g. schools, clinics, 

etc. Th ese facilities could be designed to be fl ood proof, and 

could even serve as refuge areas. During the 2013/2014 season 

two schools, with about 500 learners each, were fl ooded (Ganyesa 

and Mabel-a-Podi). We could learn from good examples built in 

our neighbouring country, Mozambique.

LET US IMPROVE COMMUNICATION BEFORE
AND AFTER FLOODS

Between risk teams, water experts and emergency services

We could initiate and facilitate discussion forums between 

disaster risk management teams and hydrological/water 
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management experts, and the police and fire brigade. If this is 

not done before f looding occurs, then it still makes sense to 

evaluate f loods, to see what has been learned and how com-

munication can be improved, as communication is often an 

issue. Royal HaskoningDHV facilitated such a session for a 

metropolitan municipality, and discovered this was, surpris-

ingly, not common procedure. Most people around the table 

had never met one another before. Simulation of a f lood (on 

an arranged day) is a good way of improving operational f lood 

disaster management by ‘playing’ the different organisations’ 

roles as if the f lood were real. Cooperative government can 

only be really learned by applying the Plan-Do-Check-Improve 

circle many times, and then rather with a virtual f lood than 

with a real one.

Better communication tools

We could assist in improving communication tools for aware-

ness-raising, which can range from cell phone Apps to installing 

visible fl ood line markers. 

Raising awareness among political leaders

We could raise awareness among political leaders regarding the 

costs of past fl ood events, and on what could be done to prevent 

such occurrences again in the future, to help them allocate ap-

propriate funds.

CONCLUSION
Th ese are all broad ideas, of which the feasibility would have 

to be further investigated for diff erent regions. Our message is 

that South African civil engineering practitioners could be more 

inventive regarding how we use our limited resources to improve 

fl ood management in South Africa. 

REFERENCE
B M Zuma, C D Luyt, T Chirenda, R Tandlich 2012. Flood 

Disaster Management in South Africa: Legislative Framework 

and Current Challenges. International Conference on Applied 

Life Sciences (ICALS 2012). 

As engineers involved in the design of 

stormwater management systems, we could 

contribute to knowledge sharing by informing 

our municipal clients (particularly at smaller 

municipalities) of the lessons learned at other 

municipalities, or elsewhere. For example, 

some South African municipalities have 

developed bylaws or guidelines specifying 

how stormwater must be managed on new 

development sites, both during and after 

construction. Good stormwater designs can 

improve not only fl ood management, but also 

landscapes and water resources management, 

working towards water-sensitive urban designs.
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W A T E R  E N G I N E E R I N G

BACKGROUND
Th e National Water Resources Strategy 

(2013) states: “For water to play an op-

timal role in poverty eradication, the 

reduction of inequality, inclusive growth 

and development, and building a just and 

equitable society, water resources plan-

ning must be integrated into national, 

provincial and local planning, and must 

be addressed in all growth and develop-

ment strategies.” 

Th e WR2012, a ground-breaking 

water resources study, indeed provides 

a new and enhanced water resource 

analysis for South Africa, Lesotho and 

Swaziland. It is being funded by the 

Water Research Commission (WRC) and 

supported by the Department of Water 

and Sanitation (DWS). 

Both authors, together with other 

key water resources experts, were tasked 

with developing the WR2012 study. 

Water resources appraisals have been the 

life work of both authors, who have col-

laborated in the building and enhancing 

of Professor Desmond Midgley and au-

thor Pitman’s original work, dating back 

to the 1950s.

Th e WR2012 study started in 2012 and 

is due for completion in April 2016. Instead 

of waiting until fi nalising the whole study, 

work done up to date is posted on the web-

site www.waterresourceswr2012.co.za.

AIMS AND OBJECTIVES
Th e aim was to build on the previous 

water resource appraisal of South Africa, 

Lesotho and Swaziland, which was called 

WR2005, by using updated data and in-

formation, and new tools and technology. 

Th is would increase the knowledge on 

water resources for planning purposes, 

and would make the knowledge more ac-

cessible through a website (Figure 1). 

PROJECT DESCRIPTION
Th e rainfall-runoff  WRSM2000/Pitman 

model, named after its innovator and de-

veloper Dr Bill Pitman, is a key part of this 

project, and has undergone further en-

hancements during this (WR2012) study. 

Outputs from the Pitman model are used 

Dr Bill Pitman

Consultant to Royal HaskoningDHV

pitmanwv@iafrica.com

Allan Bailey

Royal HaskoningDHV

allan.bailey@rhdhv.com

Figure 1: The WR2012 website (www.waterresourceswr2012.co.za)

A wealth of new freely downloadable information on the 
water resources of South Africa, Swaziland and Lesotho

The WR2012, a ground-breaking 

water resources study, indeed 

provides a new and enhanced 

water resource analysis for 

South Africa, Lesotho and 

Swaziland. It is being funded by 

the Water Research Commission 

(WRC) and supported by the 

Department of Water and 

Sanitation (DWS). 
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as the primary inputs to water resources 

planning models of the Department of 

Water and Sanitation. Th e WRSM2000/

Pitman model is also popular for applica-

tion in other African countries. Th e map 

in Figure 2 shows the African countries 

where the WRSM2000/Pitman model is 

known to have been used (Mauritius is 

also included but diffi  cult to see).

Th is is the fi rst appraisal in which the 

Pitman model was applied for the full 

time series since 1920 under present day 

water use conditions, to show what the 

runoff  would have been if the land cover 

and water use had been for the whole pe-

riod 1920–2010, as it is now. Comparing 

this with the naturalised fl ows, (the fl ows 

derived as if all catchments are still pris-
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Figure 2: African countries where the WRSM2000/Pitman model has been used by Royal 
HaskoningDHV and Aurecon (in green)

Figure 3: Present day (PD) versus naturalised streamfl ow (NAT) per WMA (circles are the old WMAs, circles of the same colours are combined in the new WMAs, 
NAT is averaged outfl ow under naturalised conditions, PD is averaged outfl ow under present day conditions, the % given is PD/NAT)

The rainfall-runoff WRSM2000/

Pitman model, named after 

its innovator and developer 

Dr Bill Pitman, is a key part of 

this project, and has undergone 

further enhancements during 

this (WR2012) study. Outputs 

from the Pitman model are used 

as the primary inputs to water 

resources planning models of 

the Department of Water and 

Sanitation. The WRSM2000/

Pitman model is also popular 

for application in other African 

countries. 
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tine), gives an indication of the human 

infl uence on our river fl ows. 

Figure 3 indicates that many catch-

ments in the water management areas 

(WMA) have outfl ows that are on average 

considerably lower than they would have 

been under naturalised conditions.

Th e previous water resources appraisals 

have shown a decreasing trend in the total 

of the estimate of average naturalised 

mean annual runoff  (MAR). Th e WR2012 

study has come out about the same as the 

previous one (WR2005). Figure 4 shows the 

change in mean annual naturalised runoff  

since 1952 of all outfl ows to the ocean or to 

other countries combined. 

PROBLEMS ENCOUNTERED AND 
INNOVATIONS
By far the biggest challenge was the de-

terioration of data in the form of rainfall, 

observed streamfl ow, reservoir records 

(dam balances), land cover/water use, 

water quality, etc. Rainfall is the most 

important and shows the biggest decline 

in terms of rainfall stations which have 

closed down. Th is deterioration of data 

makes it harder for hydrologists and water 

resources practitioners to enter data of 

the necessary quality into water resource 

models. Th ese models produce hydro-

logical information on streamfl ow, yields 

of dams, water quality trends, future 

demand versus supply trends, ecological 

water requirements, etc. Obviously the 

accuracy of the above information will 

become compromised should this very 

distressing situation continue.

Figure 5 indicates that the number 

of streamfl ow stations used in the ap-

praisals since 1969 have increased with 
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every appraisal. However, it is worrying 

that for the streamfl ow stations that were 

considered useful for the WR2012 study, 

already about 200 of the 600 have closed 

down. Th eir historical records were used, 

but no new data is becoming available.

Some innovative tools have been 

added to the WRSM2000/Pitman model 

to help overcome these data problems, 

such as the ability to calibrate not only on 

streamfl ow but also storage in dams. Use 

has been made of tools such as Google 

Earth to improve on the catchment detail.

To assist water resources professionals 

who do future studies, the fl ow gauging 

stations have been categorised as for their 

quality, and a database was maintained 

with remarks on the reason for putting 

them in a certain category. Th e gauging 

stations’ quality is indicated in maps, as 

shown in Figure 6.

CONCLUSION
With about 75% of the study complete, 

and virtually all of the core water 

resources analysis complete, the key in-

formation for water resource planners is 

already available on the website (see box 

on page 17). In the last year of the study, 

the website will be supplemented with 

further deliverables and enhancements. 

It is expected that the WR2012 website 

with all the GIS maps, WRSM2000/

Pitman model with associated data sets, 

water quality models, reports, spread-
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Figure 6: Example GIS map showing observed streamfl ow stations and their quality, as well as the mean annual runoff (mm/a) for all quaternary catchments
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Already complete and available on the WR2012 website are the following:
 ■ WRSM2000/Pitman model (monthly time step) including the latest data sets, net-

work diagrams, etc, for South Africa, Lesotho and Swaziland.
 ■ Rainfall – individual rainfall station patched data up to September 2010, catch-

ment rainfall groups and catchment rainfall.
 ■ Observed patched streamfl ow up to September 2010.
 ■ Naturalised modelled streamfl ow from 1920 up to September 2010.
 ■ Monitoring information on rainfall, observed streamfl ow and water quality with 

recommendations for improvement up to a minimum desired state.
 ■ Natural and present day streamfl ow analysis per quaternary catchment.

WRSM2000/Pitman data sets at present day levels of development are available. 
Natural and present day streamfl ow have also been summated and analysed on a 
water management area (WMA) basis.

 ■ Land cover/water use spreadsheets with information on dams, abstractions and 
return fl ows, irrigation, alien vegetation and afforestation.

 ■ Daily time step in WRSM2000/Pitman model for naturalised streamfl ow, as well as 
catchment analysis including land cover/water use.

 ■ Water quality analysis of a number of water quality parameters per quaternary 
catchment.

 ■ WRSM2000/Pitman model, the previous WR2005 study reports and a water 
quality report.

 ■ WR2012 Sami groundwater report.
 ■ All available reservoir records.

WR2012 DELIVERABLES ALREADY AVAILABLEsheets, time series data, etc, will provide 

water resource planners with very valu-

able information, which will greatly facil-

itate their studies and would therefore be 

of great benefi t to South Africa, Lesotho 

and Swaziland. 

We recommend that all water 

professionals watch the website 

www.waterresourceswr2012.co.za over 

the coming year, as more deliverables will 

be added that are still being completed as 

follows:

 ■ WR2012 Executive Summary and Users 

Guide.

 ■ Map book of 77 GIS maps with 

background, rainfall and runoff maps 

for each water management area 

(WMA), and other relevant maps for 

South Africa, Lesotho and Swaziland. 

The previous WR2005 study GIS 

maps are currently on the website 

and are to be updated for WR2012. 

They are in hard copy and electronic 

format, and cover numerous water 

resources issues, such as rainfall, 

streamflow, evaporation, land cover, 

WRSM2000 calibration parameters, 
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LAUNCH OF THE
WR2012 WEBSITE

Presenters at the launch of WR2012 (from left): Allan Bailey (project leader for Royal 
HaskoningDHV), Dr Ronnie Mckenzie (keynote speaker for WRP Engineers), Dr Bill Pitman (key 

team member for Royal HaskoningDHV and developer of the WRSM2000/Pitman model), Wandile 
Nomquphu (Water Research Commission project manager), Deborah Mochotlhi (Deputy Director 
General DWS) and Prof Geoff Pegram (Emeritus Professor University of Kwazulu-Natal, project 

leader WRC project on mapping mean annual precipitation)

WR2012 Project Team members (from left): Sarah Collinge and Allan 
Bailey (Royal HaskoningDHV), Tobias Göbel (GTIS), Dr Bill Pitman 
(consultant to Royal HaskoningDHV), Karim Sami (WSM-Leshika), 
Kerry Grimmer (Mott McDonald PDNA), Dr Marieke de Groen and 

Saieshni Thantony (Royal HaskoningDHV)

WRC and DWS Client Group (from left): Eiman Karar (Executive 
Manager Water Resources Management, Water Research 

Commission), Dhesigen Naidoo (CEO Water Research Commission), 
Wandile Nomquphu (Water Research Commission project manager) 

and Deborah Mochotlhi (Deputy Director General DWS)

The WR2012 website was demonstrated 
to an audience of water professionals 
by Dr Bill Pitman and Allan Bailey at its 
launch on 19 March 2015 in Centurion. 
Amongst the audience at the much 
anticipated launch were personnel from 
the WRC and DWS Client Group, private 
sector consultants in the natural sciences 
(hydrologists, wetland specialists, soil 
scientists and ecologists), engineers and 
urban and regional planners.

geology, soils, sediment, vegetation, 

ecological water requirement man-

agement classes, water quality in 

terms of total dissolved solids (TDS) 

and population. The electronic maps 

are in ArcView with zoom, search 

and other standard tools.

 ■ Statistical analysis of about 600 stream-

fl ow gauges and reports. Th is analysis 

was used to assign each streamfl ow sta-

tion to one of six categories which have 

been shown on GIS maps as diff erent 

colour dots.

 ■ Enhanced WRSM2000/Pitman model 

with daily time step, and a number of 

improved graphics such as graphics 

enhancement, calibration on storage, 

multiple runoff  module calibration, ad-

ditional graphs on streamfl ow and rain-

fall, new irrigation methodology, etc.

 ■ Quaternary data spreadsheets. Th e pre-

vious WR2005 spreadsheets are being 

updated with WR2012 data for catchment 

areas, rainfall, evaporation, naturalised 

streamfl ow, Pitman calibration param-

eters and Sami groundwater default data.

 ■ Salinity modelling of the entire Vaal 

River, i.e. the entire new Vaal WMA, 

showing graphs and tabular informa-

tion for TDS.

Training in the use of the models and the 

website data can be provided on request.
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With about 75% of the study 

complete, and virtually all 

of the core water resources 

analysis complete, the key 

information for water resource 

planners is already available 

on the website. In the last year 

of the study, the website will 

be supplemented with further 

deliverables and enhancements.
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INTRODUCTION
Municipalities in the Southern African Development 

Community (SADC) are faced with numerous resource con-

straints, including challenges in assuring stable water and energy 

supply to residents as per their legal mandate. Th is often occurs 

in conjunction with serious limitations in municipal budgets 

and a limited capacity to collect enough revenue from tariff s, 

resulting in continued shortcomings in infrastructure operation, 

maintenance and development, and often an aggravation of the 

aforementioned situation. Municipalities are in many instances 

not in a position to collect enough revenue from tariff s to re-

plenish constrained municipal budgets for service delivery.

One of the key challenges encountered in the already water-

scarce regions of southern Africa is water losses in municipal 

water supply systems due to pipe and plumbing leakages, as well 

as waste at the point of use. Th ese losses quite frequently amount 

to 50% of the water produced, refl ecting an overall global trend 

for the developing world, as recorded by the World Bank (World 

Bank Group 2006).

Such municipal water losses are highly problematic, as they 

pose an additional burden on already underfunded and strained 

municipal budgets, and compromise sustainable access to water 

for households, businesses and other water users. On a larger scale, 

municipal water losses considerably compromise the achievement 

of sustainable water resources management, and thus essentially 

one of the foundations for sustainable development, given in-

creasing pressures due to population growth, economic develop-

ment, urbanisation and possible climate change eff ects (GIZ 2011). 

Most surprisingly, water-loss reduction does not feature high up 

on the municipal priority list. Rather, municipalities usually resort 

to identifying ‘new’ (and expensive) sources of water, which nor-

mally require major investments in new infrastructure.

Th e possibility of rather inexpensive or even cost-saving and 

yet highly eff ective measures to achieve water-loss reduction has 

thus spurred an interest in innovative approaches and related 

capacity-building measures to address municipal water losses. 

Emerging patterns include cooperative models with the private 

sector, as companies may themselves be aff ected in one way or 

the other by increasing water stress.

A comprehensive water-loss reduction project has been under-

taken in the South African Emfuleni Local Municipality (ELM) 

through a joint eff ort by the municipality, South African integrated 

chemicals and energy company Sasol, ORASECOM (Orange–

Senqu River Basin Commission) and GIZ’s Trans- boundary Water 

Management in SADC programme. It now represents a compel-

ling example for successful collective action in tackling this key 

water management challenge, and also establishes best practice 

in creating multiple ancillary benefi ts (employment, trust, energy 

savings, recognition, etc) with a long-term perspective.

What were the key components of this project, how did the 

process unravel, what were major achievements, and what were 

challenges and success factors? Th is article off ers insights into 

the setup, governance, fi nancing and implementation of a project 

approach for tackling large-scale water losses, and provides les-

sons learnt to be taken into consideration for potential replica-

tion of such activities in South Africa and beyond.

PROJECT SETUP

Key partners

Emfuleni Local Municipality, one of South Africa’s largest 

urbanised municipalities and home to more than 720 000 people, 

is situated south of Johannesburg and located in the Vaal catch-

ment. Th e Vaal is a tributary to the transboundary Orange–Senqu 

As a result of a collective effort from public and 
private entities, about 6.8 million m³ of water, and 
in the order of R37 million was saved in Emfuleni 

– one of South Africa’s largest local municipalities – 
by implementing a range of comprehensive water-
loss reduction measures. This article outlines how 

this was possible and what needs to be considered 
when implementing similar approaches elsewhere.

The Emfuleni Lessons – 
how to deliver on water-loss reduction 
in a South African municipality
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River, which supports roughly 60% of economic activities in South 

Africa’s economic powerhouse, the Gauteng Province. Like many 

municipalities across South Africa and Africa, Emfuleni was 

facing the challenge of having non-revenue water of close to 50% 

(DWA 2007). Th is water is purchased from the bulk water supplier 

Rand Water and sourced from the Vaal River system.

At the same time the municipality was confronted with a 

savings target set by the South African government of about 15% 

water loss reduction. Residents in the municipality were largely 

unaware of this problem and did not engage in water conserva-

tion. In addition, the municipal budget did not allow for initi-

ating large-scale eff orts targeted at water conservation measures.

Emfuleni and GIZ/Sasol
partnership agreement (MoU)
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(private sector)
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Figure 1: Emfuleni and GIZ/Sasol partnership model

Figure 2: Project costs and savings
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Sasol is a South African-based oil and gas company with 

34 000 employees worldwide and revenues in the order of 

21 billion USD annually (Bloomberg 2015). Its main produc-

tion sites – Secunda and Sasolburg (the latter in the vicinity of 

Emfuleni) – have a combined water use representing 4% of the 

Vaal River yield. As a major water user, Sasol maintains a vital 

interest in improving water security in the Vaal basin, and is 

continually striving to improve effi  ciency at its operations. While 

considerable amounts had already been invested in water-use opti-

misation, assisting neighbouring Emfuleni in water-loss reduction 

measures off ered an additional and cost-effi  cient way of investing 

in water security. Sasol considered its involvement as a pilot ap-

proach for further application elsewhere. In addition, the company 

was hoping to kick-start an off setting process by which access to 

water would be more secure in return for supporting sustainable 

water use by reducing municipal water losses (GIZ 2012).

ORASECOM, the Orange–Senqu River Basin Commission, 

representing the interests of all riparian countries in the 

Orange–Senqu River basin, was interested in testing and 

promoting new approaches towards addressing key water man-

agement challenges encountered in the transboundary basin 

through eff ectively involving the private sector and building on 

the existing need for increased water security.

Finally, GIZ ś Transboundary Water Management in 

SADC Programme (GIZ-TWM) is a regional water programme 

of the German Development Cooperation. Th e programme is 

supporting the SADC Water Division in the implementation 

of innovative water-related projects, and also cooperates with 

several river basin organisations across southern Africa. A 

focus area of this intervention was to explore the potential of 

development partnership projects (DPP) as a key element in 

addressing water-related challenges occurring in shared basins, 

and to ensure the uptake of lessons learnt for further replica-

tion in South Africa and other SADC member states. 

Project governance

Arrangements between project partners were based on two main 

agreements. Firstly, Sasol and GIZ entered into a development 

partnership project (DPP), a partnership vehicle supported by 

the German International Cooperation allowing for coopera-

tive arrangements with private sector entities. As a second 

step, the Sasol/GIZ partnership entered into a Memorandum 

of Understanding (MoU) with the Emfuleni Local Municipality 

(Figure 1). Th is MoU specifi es the obligations of all parties, in-

cluding fi nancial commitments and the governance structure of 

the project, consisting of three key elements:

 ■ A project steering committee, providing strategic direction for 

the project 

 ■ A community stakeholder committee, managing community 

engagement issues

 ■ A project management committee, dealing with the day-to-day 

management of the project.

Project fi nancing

Sasol and GIZ made available the seed funding (R5 million each plus 

additional in-kind contributions), which kick-started project activi-

ties. A managing consultant was contracted through a joint tender by 

GIZ and Sasol to assist the municipality in achieving initial water, and 

thus fi nancial, savings. Th ese savings were to be ring-fenced and rein-

vested into further water conservation measures by the municipality.
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Over the course of the project, the Emfuleni Municipality 

reinvested about R16.5 million from the savings back into the 

project – amounting to an overall investment of R26.5 million. 

As depicted in Figure 2, the combined GIZ and Sasol funding 

were used up by May 2013 – the further continuation was solely 

carried by the municipality’s own funds. Th e break-even point, 

i.e. cumulated water savings exceeding costs, was reached about 

one and a half years after project start.

Results

Project activities commenced in April 2012, and two years later 

the following results could be reported:

Th e identifi ed project area consisted of 106 092 households 

with a population of 368 034. Based on historical usage and 

growth data, the estimated water demand for the two fi nancial 

years from July 2012 to June 2014 was 82 million m3 which was 

reduced to 75 million m3 – a saving of 6.8 million m3. In terms 

of  the tariff s payable to Rand Water, this represented savings of 

R37 million for the municipality.

In the following sections we outline which concrete measures 

were taken within the scope of the project, and also what other 

benefi ts could be achieved.

MEASURES UNDERTAKEN
Essentially, measures can be grouped into two main categories, 

which are intrinsically linked to each other:

 ■ Th e provision of education and awareness-raising services for 

the community in water conservation and hygiene issues, off ered 

by specially trained community members (the so-called Water 

Conservation Warriors), as well as awareness-raising and training 

for councillors and key staff  at the Emfuleni Municipality.

 ■ Th e reduction of physical water losses in prioritised areas 

through pressure management, and repair of leakages in the 

supply network and in household water installations, using 

locally recruited and specially trained plumbing task teams.

Awareness and education 

Unemployed young people from wards in the project area 

were appointed as Community Liaison Offi  cers (they called 

Community awareness activities: door-to-door education

Plumbers at work in the community

Leakage in the reticulation network

Typical domestic leak
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themselves Water Conservation Warriors) and were equipped 

and trained in water conservation matters. Over the course 

of the project they visited some 103 000 households, having 

conversations with house owners and tenants, and gaining ac-

cess to 59 000 houses, while leaving leafl ets at the properties 

where they could not speak to the residents. Th ey also reported 

leaks at 42% of the households accessed, directly prompting 

the plumbing teams to address the reported problems. Th e 

Water Conservation Warriors conducted regular awareness 

workshops and discussions at various clinics, shopping centres, 

schools and community-based organisations – more than 370 

events attended by approximately 36 000 people. Th e Water 

Conservation Warriors also participated in various municipal 

events throughout the period, including Water Week, Youth 

Day, etc, where water conservation and demand management 

principles were promoted. Accredited training was also given to:

 ■ Councillors on the principles of water man-

agement and conservation

 ■ Previously unemployed persons (male and female) from 

the project area on the basic skills of plumbing, who 

were then employed to assist the qualifi ed plumbers

 ■ Caretakers at schools to assist with leak repairs at these schools.

Domestic leakage repair

Massive water losses were incurred due to leaking taps and 

toilets at household level. Th is could be directly related to an 

existing culture of non-payment of water bills in the project area. 

Th ere was therefore only limited awareness among the residents 

regarding the importance of reducing water use, fi xing leakages 

in their homes or reporting leakages in the network. Th e purpose 

of this part of the project was to make residents aware of water 

losses and the accompanying negative impacts, while at the same 

time demonstrating to them the ease with which simple repairs 

could be carried out by just about anybody.

Th ree local plumbing companies were selected to under-

take the household leakage repair work and also train further 

community members as assistant plumbers. Plumbing tasks 

comprised the identifi cation and repair of basic leaks in the 

domestic water supply system. Typically this involved a simple 

replacement of washers for a tap or toilet cistern, but could also 

involve a replacement tap (plastic to reduce the chance of further 

loss or theft) or cistern fi ttings. In the fi rst instance, the purpose 

of the exercise was to fi x the existing leaks, but secondly and 

mainly to capacitate house owners and tenants to carry out such 

simple repairs on their own in the future. During this process 

the plumbers would also identify and, where possible, fi x leaking 

service pipes or meters.

Th e cost of the plumbing teams averaged out to around 

R120 for each house where a repair was carried out. As a typical 

household with a leak or wasteful use could consume up to 

200 m³ of water (cost equivalent: R1 000) in one month, this 

proved to be a cost-eff ective intervention.

Th e plumbing teams covered about 91 000 households where 

they replaced 61 000 tap washers, 73 000 toilet inlet washers 

and 71 000 toilet outlet washers, in addition to repairs made to 

internal plumbing systems at 70 schools.

Repairs to the municipal reticulation network

Th e original focus of the project was to only undertake repairs at 

household level, i.e. after the meter or main supply point. It soon 
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became clear, however, that it would also be benefi cial to assist 

municipal staff  with attending to leaks in the municipal water 

supply system. Th is involved undertaking some repairs directly, 

but also sourcing specialist equipment and fi ttings where these 

were not readily available through the municipality. Th e aware-

ness component of the project also created an increased level 

of complaints about leaks to the municipality. It was found that 

other contractors in the area were damaging supply pipes and, 

rather than reporting the damage, concealing the fact by chan-

neling the water to sewers or stormwater systems, creating high 

levels of water loss. With the approval of the municipality, this 

problem was also included in the scope of the project.

Pressure management and pressure zone optimisation

Th e application of pressure management is considered an 

advanced practice which has signifi cant impacts in terms of re-

ducing water losses due to leakages – this is particularly evident 

across southern Africa where pressures applied in the water 

supply networks are often higher than necessary. Due to prior 

work undertaken on pressure management in the project areas, 

additional measures could be quickly identifi ed and remedial 

action taken. Most zones were controlled by pressure-reducing 

valves, but often the settings had been changed and not reset due 

to the need to address intermittent water shortages in diff erent 

areas. Linked with this was the need to identify situations where 

maintenance work had left critical valves for the integrity of 

pressure and supply zones open or closed. An important tool in 

this work was the existing telemetry system which allowed for 

the continued monitoring of the supply fl ows and pressures at 

critical points in the system.

ADDITIONAL PROJECT ACHIEVEMENTS

Job creation

In addition to the mentioned water and fi nancial savings, the 

project had signifi cant positive employment eff ects in the selected 

wards. Over 90 local people were employed during the project pe-

riod, including 25 Water Conservation Warriors and 59 plumbers 

and plumbers’ assistants. Th e gender mix of local employment was 

in the order of 50/50 and contributed signifi cantly to the accept-

ance and success of the project. Training ensured that skills were 

developed and capacity built up for the long-term.

Environmental quality and integrity

Th e reduction of leakages also had a positive eff ect on the amount of 

drinking water fl owing into the sewer system. Th is entails further 

benefi ts for the municipality, as well as the entire catchment. Th e 

resultant load reduction of an already overloaded sewage treatment 

works will help to improve the effi  ciency of the treatment process, 

as well as reducing spillages of wastewater into streets and streams, 

thereby also improving the hygienic situation in the aff ected areas.

Furthermore, reducing water wastage helps avoid, or at least 

delay, the construction of costly infrastructure projects such as 

dams, (waste)water treatment plants and transfer pipelines, thus 

allowing for limited (municipal) fi nancial resources to be applied 

where needed the most. At the same time the measures help to 

ensure that the limited (water) resources available can be sup-

plied to the maximum number of users.

In the transboundary context one needs to consider that 

measures supporting water saving help to relieve stress in already 

water-constrained basins, and thus satisfy demands of house-

holds, industries and agriculture. Eventually this will be a crucial 

element in avoiding potential confl icts among these diff erent 

user groups, and in some cases also between riparian countries 

in shared river basins.

Energy savings / Climate impact

Further benefi ts include considerable energy savings incurred 

due to reduced need for pumping water into the municipal 

supply system (these costs are incurred/saved by the bulk water 

provider Rand Water). Given South Africa’s strained energy situ-

ation, any reduction in energy consumption must be considered 

a key priority. In addition, energy saved is directly linked to 

reduced CO
2
 emissions (in this case in the order of 10 260 tons) 

(WRP Consultants 2014), alleviating the severity of climate 

change impacts.

Overall, this contributes to massive savings in water and 

energy – two crucial drivers for economic development, which, if 

saved, can be put to more productive uses and improving liveli-

hoods for all.

INDIRECT BENEFITS
Th e overall success of the project becomes even more noticeable 

if one considers other, indirect benefi ts for the partners:

Trust building

Th e intensive outreach to and involvement of the community 

leads to tangible benefi ts which were visible through jobs created 

and awareness-raising campaigns conducted. Further benefi ts 

in terms of improving people’s livelihoods range from a more 

reliable access to water and sanitation, via a heightened overall 

awareness for water conservation, to improvements in social 

cohesion and neighborhood relations. Add to this an increased 

ownership of the community’s own situation, a feeling of overall 

security, as well as a heightened trust in authorities. Th e aware-

ness and education component of the project also assisted the 

municipality to develop better relations with its customers, thus 

helping to improve service delivery and showing an improved 

responsiveness for customer queries.

Reputational gains 

Th e municipality, as well as Sasol, ORASECOM and GIZ, have 

enjoyed reputational gains from positive public perception and 

media reports. Th e project received a number of prestigious 

awards in the water sector, including the Mail and Guardian 

Greening the Future Award 2013 (Category: Water Management 

Award), given to Sasol’s Water Sense programme, and the South 

African Department of Water Aff airs' Water Sector Awards on 

Water Conservation and Water Demand 2013. In 2014 the pro-

ject received a distinction in the Corporate Water Stewardship 

category at the Global Water Awards.

For Sasol, it was furthermore crucial to build trust with 

government partners at various levels, and the considerable rec-

ognition gained with political leaders through this project is not 

to be underestimated. Th e former South African Water Minister, 

for example, has referred to the Emfuleni Project as a best case in 

point, and offi  cially endorsed future replication.

Given the heightened interest in water-loss reduction within 

South African municipalities and the launch of the No Drop 

Programme1, new projects with a similar setup become more and 
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more likely. In designing replication projects, one can draw on a 

number of lessons learnt captured from the Emfuleni experience.

LESSONS LEARNT
In the fi rst place numerous lessons were related to practical 

challenges (technical, social and fi nancial aspects) encountered 

during project implementation. Furthermore this article dis-

cusses best practice in terms of project governance and political 

backing for water loss reduction measures.

Technical aspects

Project success is crucially dependent on establishing a verifi -

able and credible baseline of water consumption in order to 

assess the extent of the water savings. In this case, historic 

data, as measured by the bulk water provider (Rand Water), 

were used to extrapolate an agreed baseline over the dura-

tion of the project period. Th e baseline for the project area 

indicated a 4% annual growth in water consumption under a 

‘business-as-usual’ scenario. Next to establishing the baseline, 

communicating and explaining its relevance to councillors and 

municipal offi  cials is one of the key tasks in order to assure the 

acceptance of savings achieved during project implementation2. 

Senior fi nancial offi  cials should always be an integral part of the 

project team to help approve the project achievements in terms 

of cost savings and to facilitate the reinvestment in further 

water conservation measures.

Th e establishment of an agreed baseline will, however, be 

more diffi  cult where an entity treats and supplies its own water, 

and where historic records from proper bulk metering are in-

complete or not available.

In order to assess actual savings, regular measurements of 

actual water consumption are conducted at agreed measuring 

points. Irregularities in these readings are, however, inevitable. At 

Emfuleni these resulted from:

 ■ varying meter-reading intervals

(ranging between 27 and 32 days) 

 ■ construction works in the water supply system 

(installation of a new reservoir) 

 ■ replacement of bulk meters by Rand Water. 

All of these can impact on the quality of measurement. 

Independent check meters at crucial supply or demand points 

can help to mitigate this problem. Reading irregularities are 

bound to occur due to the complexity of a water supply system. 

An upfront agreement among project partners on how to manage 

these should be in place.

Regularly undertaken valve and meter audits are a viable tool 

for assuring the quality of the measurements, as well as adequate 

pressure distribution in the entire reticulation system.

Social aspects

Awareness and community outreach

Community engagement through awareness and education 

components was a key element of this programme, and should 

always be given high priority. Th e identifi cation and appointment 

of the Water Conservation Warriors was a rather sensitive task 

and needed to be carried out with certain care and consideration 

to ensure appropriate representation within the respective wards. 

Although appointed as one for each ward they generally worked 

in groups of two or more for security reasons. Th e balanced mix 
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between male and female was also benefi cial, as females were 

generally more accepted in some environments, while the males 

fi tted into others. Th e high female representation, for example, 

helped gain access to those households where mainly female 

inhabitants were present during working hours. Once a week 

the Water Conservation Warriors came together as a group and 

visited schools or some form of community gathering to promote 

the need to respect and save water.

Various forms of media were used to support the pro-

gramme, including picture-based pamphlets printed in the local 

languages. It was the opinion of the team, however, that the most 

successful form of media was the local radio stations, and that 

this avenue is particularly recommendable for future projects.

In addition to the work and impact of the Water 

Conservation Warriors, the support of the senior councillors 

responsible for water services, and of the local ward councillors, 

was critical in ensuring communities’ support and participation. 

Th ese councillors were given short courses on water manage-

ment and were involved in the identifi cation of candidates for 

the various employment opportunities. Th ey were also asked to 

assist in maintaining the project momentum through ensuring 

that water conservation remains a standing item on their local 

meeting agendas.

Repairs at household level through Emfuleni-type projects 

always receive the criticism of addressing tenants’ private prob-

lems with public funds. However, in this case, teaching tenants 

and house owners how to easily and cheaply carry out the neces-

sary repairs has had a very positive impact. Firstly, the image of 

the municipality was remarkably enhanced through the support 

provided to customers. Secondly, a considerable sense of owner-

ship could be reached on the part of the customers. Whilst in the 

fi rst phase of the project 42% of the households had water loss-

related problems, the re-visits carried out in the second project 

phase showed signifi cant improvements (just 3% of the re-visited 

households had water-loss related problems).

Specifi c focus on schools

Th e schools in the area were initially targeted with a view to 

making the learners aware of the need to conserve water and to 

ensure that, at a young age, they understood the importance of 

preserving this scarce resource. Th ese visits revealed that many 

schools had problems with the billing for water from the munici-

pality. Critical support was therefore provided to the schools in 

respect of identifying where their meter was, helping them to un-

derstand the water bill and what factors aff ect it (some had very 

high consumption per learner), as well as training the caretakers 

to undertake basic plumbing repairs and to therefore deal with 

leaks as soon as they occurred. Th us, school programmes should 

not just focus on learners, but rather include principals and care-

takers to ensure the improvement of school water infrastructure.

Strengthening the role of the municipality

Several recommendations derived from the project pertain to tasks 

and due diligence to be performed by municipal offi  cials, including:

 ■ Continued monitoring of water losses and speedy repair of 

leakages (including those on municipal property).

 ■ Audits at abandoned buildings and residential properties to 

ensure that the water supply to these properties has been ter-

minated. In many cases, these sites were used by car washers 

as water was freely available.

 ■ Regular monitoring of work carried out by other contractors to 

prevent damage to the reticulation system and to ensure repair 

of damages as needed.

 ■ Continued quality control of retrofi tting programmes carried 

out in the communities.

 ■ On-going training of water technicians and plumbers to un-

derstand the inter-relationship of the elements of the reticula-

tion systems and the importance of maintaining the integrity 

of supply and pressure zones.

Emerging as part of the long-term solution to household water 

losses was the introduction of a household-level metering and 

School awareness programmes formed part of the community awareness activities
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billing system, which is supported by a comprehensive informa-

tion strategy, for water supplied above the free basic service 

volume. Th is must be supported by the build-up of relevant en-

forcement capacity within the municipality and must be backed 

by strong political support on the need to pay for services sup-

plied above the free basic level. 

Project governance

Arrangements between partners

While Sasol and GIZ entered into a binding agreement also in 

terms of fi nancial obligations, the MoU with the municipality 

was much less binding. Th is resulted in a certain degree of un-

certainty for all project partners in terms of assuring delivery on 

commitment. While this did not cause major problems in the 

context of this project, contractual agreements need to be care-

fully designed in order for each partner to contribute according 

to available means and obtain the necessary legal security re-

quired by each partner involved.

It was noted that the involvement of ‘neutral’ entities, such as 

ORASECOM and GIZ, had a positive impact on balancing the 

diff erent interests, dynamics, pace and corporate cultures of the 

involved private and public partners.

Subcontracting and linking to performance-based contracting

Often water-loss reduction measures are carried out with the 

support of a service provider and/or managing consultant, which 

involves substantial subcontracting. Th e contractual agreements 

between the project partners should determine how the ten-

dering and subcontracting will be carried out in order to satisfy 

the procurement rules of all respective partners.

In this regard, performance-based contracting systems are 

emerging as a viable form to include service providers into such 

project contexts. As a follow-on activity of this project, consider-

able work has been done to develop a model performance-based 

contract that can be used by municipalities to procure service 

providers for similar water-loss reduction projects (SWPN 2015).

Backing and support at political level

In addition to political support on payment for services, support 

for measures at the operational level is crucial. Th is would not 

only include the ward management structure, but also from key 

decision-makers, such as the mayor, municipal manager, chief 

fi nancial offi  cer and councillors. In this case, whereas the project 

was generally viewed positively and supported by municipal lead-

ership, the full buy-in of the fi nancial department was yet to be 

realised. Th is mainly had eff ects on the use of savings from the 

ring-fenced account for project activities. A continued involve-

ment of the fi nance departments is generally helpful. Only with 

high-level support will it be possible to maintain the sustain-

ability of such eff orts – through ensuring that the reduction in 

water use achieved during the project is maintained.

Support at the political level was also generated through a 

diff erent channel in this project. From the onset of the process 

a representative from the transboundary Orange–Senqu River 

Basin Commission was part of decision-making bodies. With the 

Vaal River forming a tributary of the Orange–Senqu River catch-

ment, this allowed for opening up the discussion and placing it 

into a broader catchment management context, thus unlocking 

an additional dynamic and momentum for project activities.

FINAL REMARKS
Th e Emfuleni water-loss reduction project is largely considered 

a very successful one, given the results obtained with regard 

to water and cost savings incurred by the municipality. Other, 

non-quantifi able benefi ts have also enhanced the overall positive 

outcome of the project.

Project partners encountered a number of individual and collec-

tive challenges during project implementation. Th ese ranged from 

technical issues in relation to measures undertaken for water-loss 

reduction, to relationship aspects with regard to community interac-

tion, political support, and arrangements between project partners.

Overall, challenges, if well managed, can be controlled. Lessons 

learned can be applied to potential replications of this approach in 

other southern African municipalities and water service providers.
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TEXT NOTES
1. A performance and incentive-based rating scheme admin-

istered by the South African national government to assess 

municipalities’ performance in terms of water loss reduction.

2. Th e annual percentage increase in such water use has to be 

clearly defi ned, as this can be very diff erent from the nor-

mally used growth projection in the number of households 

(in this project household growth was at 1% per annum while 

water demand growth was at 4% per annum). 

In addition to political support on payment for 

services, support for measures at the operational 

level is crucial. This would not only include the ward 

management structure, but also from key decision-

makers, such as the mayor, municipal manager, chief 

fi nancial offi cer and councillors. In this case, whereas 

the project was generally viewed positively and 

supported by municipal leadership, the full buy-in of 

the fi nancial department was yet to be realised.
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INTRODUCTION
On-site water conservation and leak 

repair by municipalities in private proper-

ties is one of the strategies that can be 

employed to reduce water consumption. 

Lugoma et al (2012) highlighted some 

studies that have been done on on-site 

leakage. Th ey also highlighted some 

South African projects that realised water 

consumption reductions of between 20% 

and 38% due to on-site leak repair. Even 

though on-site water conservation and 

leak repair have been shown to be suc-

cessful, and the benefi ts can be achieved 

in a relatively short period, it is not being 

done by most municipalities, because 

municipal policies and/or bylaws do not 

allow leaks to be repaired by municipal 

personnel on private properties (Wegelin 

et al 2009). 

Th e consumer is therefore fully re-

sponsible for any leaks that occur within 

the household property boundaries, and 

it remains his/her responsibility to pay 

for water consumed over and above the 

free basic water allocation, whether the 

water was consumed legitimately or 

as a result of leakages. Poor (indigent) 

households, however, cannot aff ord to 

pay for water services, or worse, pay for 

water services while at the same time 

experiencing on-site water leakages. 

Th e latter represents a double dilemma 

for a municipality that has a signifi cant 

percentage of indigent households, as it 

would be losing high-quality water and 

revenue. Th is, therefore, makes on-site 

water conservation and leak repair espe-

cially relevant.  

Prior to 2005, and after thorough 

analysis of water consumption data 

from indigent households, it became 

evident that very few indigent house-

holds within the City of Ekurhuleni 

(CoE) consumed water within the 9 kℓ/

month free basic water provision allowed 

by the Indigent Support Policy of the 

Ekurhuleni Metropolitan Municipality 

(EMM 2006). In 2005, the CoE Municipal 

Council therefore approved the repair 

of leaks in indigent households by the 

municipality (EMM 2005). As a result, 

the CoE has been implementing on-site 

water conservation and leak repair in 

indigent households since 2008, the aim 

of the project being to identify indigent 

households with high volumes of water 

consumption, to minimise water losses 

in these households, to ensure that these 

households only consume the amount of 
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water they need and can aff ord to pay for, 

and that the benefi ts of free basic water 

are realised.

While Lugoma et al (2012) highlighted 

the successes achieved by on-site leak repair, 

Mckenzie and Wegelin (2009)reported that, 

in numerous case studies, the projected 

savings, through a range of water demand 

management interventions, were either not 

achieved or proved to be unsustainable. 

Th is therefore raised the question about the 

sustainability of the water savings achieved 

through on-site water conservation and 

leak repair. Th is article analyses the data 

and discusses the fi ndings regarding the 

sustainability of the benefi ts achieved by the 

on-site water conservation and leak repair 

project in indigent households in the CoE. 

Specifi cally, the article addresses the fol-

lowing objectives:

1. Th e effi  cacy of the on-site water con-

servation and leak repair project, i.e. 

to determine the extent of the reduc-

tion in leaks and water consumption 

in indigent households.

2. Th e fi nancial effi  cacy of such a project 

for the municipality, i.e. to determine 

the cost of implementing the project 

and the fi nancial benefi ts as a result of 

the decrease in unrecovered revenue.

3. Th e sustainability of the project ben-

efi ts, i.e. to determine water consump-

tion trends, water saving benefi ts, and 

consequently the fi nancial benefi ts 

over three years.

THE CITY OF EKURHULENI INDIGENT 
ON-SITE WATER CONSERVATION AND 
LEAK REPAIR PROJECT
Th e implementation of this project 

broadly involved the following stages: 

Assessing indigent household water 

consumption: As at September 2010, the 

City of Ekurhuleni had 43 439 registered 

indigent households in its database. As 

can be seen in Figure 1, 73.7% of these 

households consumed above 9 kℓ per 

month, with 44.1% consuming between 

16 and 60 kℓ per month. It made sense 

therefore to target indigent households 

consuming above 9 kℓ, but most espe-

cially those consuming above 60 kℓ per 

month, for on-site water conservation and 

leak repair.

Auditing and investigation (pre-

assessment): Th is stage involved the CoE 

consultants undertaking pre-inspection 

visits to the identifi ed households and 

preparing job cards for the contractors to 

undertake the repairs/replacements.

Repair or replacement of leaking or 

damaged fi xtures: During the project, all 

water fi xtures within indigent properties 

that were damaged, or had reached the 

end of their service life, were repaired or 

replaced by the assigned contractor. Th ese 

included repairing leaks within the con-

nection pipe from the meter, leaking taps, 

leaking meters, leaking toilets and leaking 

geysers; replacing non-functional meters, 

complete toilets, and non-water-saving 

toilet cisterns with water-saving cisterns; 

and ensuring all meters were readable and 

active on the billing system. All repairs 

and replacements were done free of charge 

and this was a once-off  benefi t. Once the 

repairs/replacements were complete, 

completed job cards were submitted to 

the consultants.

Quality assurance and post-assess-

ment: Th is stage involved post-inspection 

visits by the CoE consultants to the 

households, and inspection of a random 

sample of households by CoE offi  cials.

Customer awareness: Property resi-

dents were then informed about the impor-

tance of saving water, how to save water, the 

impact of water consumption/wastage on 

their municipal accounts, as well as of their 

responsibility to thereafter maintain their 

household plumbing, and repair leaks.

DATA ANALYSIS AND DISCUSSION OF 
FINDINGS

Data

A data set comprising 473 indigent 

households was obtained from the CoE 

treasury. For each stand, details of the 

on-site water conservation and leak repair 

that were carried out, as well as details 

of monthly water consumption over 66 

months (25 January 2009 to 25 June 2014), 

were obtained. Th e 66 months included 

the period before and after on-site water 

conservation and leak repair were under-

taken. Of the 473 households, those with 

less than 95% of water consumption data 

over the 66 months were excluded from 

the data set. Th e fi nal data set analysed in 

this article thus comprised 257 stands.

Analysis of repairs and replacements

Th e number and types of repairs or re-

placements undertaken within the 257 

indigent households were aggregated and 

are presented in Figure 2.

Two hundred and forty non-water-

saving toilet cisterns were replaced with 

water-saving (9 litre) toilet cisterns. 

While 222 of these households had only 

one toilet cistern replaced, nine house-

holds had two replaced. Fifty-nine toilet 

cistern internal fi ttings were repaired. 

Of these, 49 were in households that 

required one toilet repair and fi ve were 

from households that required two toilet 

repairs. In 23 households, the entire 

toilet was replaced. Of the 186 internal 

tap repairs, 124 were within indigent 

households that required one tap repair, 

58 were within 29 households that re-

quired two tap repairs, while one of the 

households required four tap repairs. Of 

the 178 external tap repairs, 166 were 

within households that required one tap 

repair, while six households required two 

tap repairs. Only 12 households required 

the repair/replacement of on-site under-

ground pipes from the meter.

From Figure 2 it is evident that the 

repairs and replacements related to toilets 

and taps were the most prolifi c. Th e re-

sults above clearly agree with the fi ndings 

by Mayer et al (1999; 2004) and Britton 

et al (2013) regarding toilets being the 

highest culprits in water leaks. 

Two hundred and forty non-

water-saving toilet cisterns were 

replaced with water-saving (9 litre) 

toilet cisterns. While 222 of these 

households had only one toilet 

cistern replaced, nine households 

had two replaced. Fifty-nine 

toilet cistern internal fi ttings were 

repaired. Of these, 49 were in 

households that required one 

toilet repair and fi ve were from 

households that required two 

toilet repairs. In 23 households, 

the entire toilet was replaced. Of 

the 186 internal tap repairs, 124 

were within indigent households 

that required one tap repair, 58 

were within 29 households that 

required two tap repairs, while 

one of the households required 

four tap repairs.



32 June 2015 Civil Engineering

Water saving effi  cacy of the on-site project

Th e average monthly water consumption 

for each of the 257 indigent households 

was collated for the fi nancial year before 

the implementation of the project (Year -1, 

i.e. July 2009–June 2010). Th ereafter the 

average monthly water consumption for 

these indigent households was collated for 

the project implementation year (Year 0, 

i.e. July 2010–June 2011), and the three fi -

nancial years after the implementation of 

the project (Year 1, Year 2, Year 3, i.e. July 

2011–June 2014). Year -1 water consump-

tion data was then compared with data for 

Year 0 – Year 3, and the average effi  cacy of 

the project determined (see Table 1).

It can be seen from Table 1 that the 

average reduction in indigent household 

monthly water consumption immediately 

post-implementation (Year 1) of the pro-

ject amounted to more than 50% of con-

sumption. Th e data for Year 0 indicates 

that the benefi ts of the ongoing project 

(reduced consumption of 9.78%) were evi-

dent during that year.

Figure 3 presents a breakdown of the 

diff erent water consumption categories 

highlighted in Figure 1 over the fi ve distinct 

periods highlighted in Table 1. Th e fi gure 

also provides interesting evidence of average 

reductions and increases in average water 

consumption after the implementation of 

the project in the 257 indigent households. 

Th e fi gure shows the signifi cant reduc-

tions from 13.7% to 2.5%, and from 17.0% to 

8.0% in the fi rst fi nancial year after project 

implementation in households consuming 

more than 60 kℓ/month and 31–60 kℓ/month 

respectively. Th ese reductions resulted in the 

signifi cant increases in indigent households 

consuming less than 15 kℓ/month, and there-

fore the reduction in average monthly water 

consumption of 50.76% highlighted in Table 1. 

Perhaps the most signifi cant highlight is the 

reduction in water consumption above 30 kℓ/

month from 30.7% to 10.5% in the fi rst fi nan-

cial year after project implementation.

Financial effi  cacy of the on-site project

Th e CoE spent a total of R4 465 557.83 on 

the on-site water conservation and leak 

Table 1: Indigent household average water consumption before, during and after project implementation

Before 

implementation

During 

implementation
After

implementation

Year -1
July 2009 to
June 2010

Year 0
July 2010 to
June 2011

Year 1
July 2011 to
June 2012

Year 2
July 2012 to
June 2013

Year 3
July 2013 to
June 2014

Average after
implementation

Average monthly 
household 
consumption 
(kℓ/month)

32.72 29.52 16.11 17.15 19.12

Average reduction
(kℓ/month)

3.20 16.61 15.57 13.60 15.26

Average reduction 
(kℓ/month) for 257 
households 

822.40 4 268.77 4 001.49 3 495.20 3 921.82

% Average reduction 9.78% 50.76% 47.59% 41.56%
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repair project in the 2010/2011 fi nancial 

year. Th is cost included costs for all the in-

digent households assessed (pre- and post-) 

and the repairs/replacements carried out. 

For the purpose of this article, the average 

project cost per household was determined 

by only considering indigent households 

where assessment, repair and/or replace-

ment were carried out. Households that 

were assessed, but for which no repairs/

replacements were undertaken, were 

excluded from the determination of the 

average cost. Average cost amounted to 

R1 206.53 (excluding VAT) per indigent 

household, and hence a total cost of 

R310 078.21 for 257 indigent households.

Th e fi nancial benefi t to the CoE from 

the implementation of the project is reduc-

tion in the volume, and consequently cost, 

of bulk water purchased from Rand Water 

(who is the CoE’s water service provider). 

Th e Rand Water bulk water tariff s during 

and after project implementation (R4.03 

for 2010/2011; R4.55 for 2011/2012; R5.06 

for 2012/2013; and R5.56 for 2013/2014) 

were used to determine the savings re-

alised by the CoE, and this cumulatively 

amounted to R438 938.10 at the end of the 

third fi nancial year (Table 2) for the 257 in-

digent households. Payback was therefore 

achieved early into the second fi nancial 

year after project implementation.

Sustainability of benefi ts

Th e mean monthly water consumption 

for all households was determined and 

plotted in Figure 4. Data for the period 

25 January 2009 to 25 June 2010 was used 

to determine the water consumption trend 

line before the implementation of the 

project. Data for the period 25 July 2011 

to 25 June 2014 was used to determine the 

water consumption trend line after the 

implementation of the project. 

Th e water consumption trend lines 

before and after the implementation of the 

project, as illustrated in Figure 4, show the 

short-term (July 2011–June 2014) impact 

of the project. Of particular signifi cance, 

is the average water consumption which 

could have increased to approximately 

54 kℓ/household/month at the end of 

June 2014 had the on-site water conserva-

tion and leak repair project not been imple-

mented. Th is amounts to 35 kℓ/household/

month higher than the 19 kℓ/household/

month achieved at the end of June 2014. 

Also, despite the increase in average 

consumption after the implementation 

of the project, consumption at the end of 

June 2014 was still about 14 kℓ/household/

month less than what it had been about the 

same time in 2010 (four years prior).

SUMMARY
Th e aim of this article was to determine 

the sustainability of the benefi ts achieved 

by the on-site water conservation and 

leak repair project in indigent households 

in the CoE. Th e article analyses water 

consumption and repair/replacement data 

from 257 indigent households. Highlights 

from the analysis include the following: 

1. Th e most prolifi c sources of on-site 

water leaks in indigent households 

were toilets and taps.
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Table 2: Financial cost versus benefi t analysis

Description Cost (-) / Benefi t (+) Nett Cost (-) / Benefi t (+)

Cost of project for 257
indigent households

-R310 078.21 -R310 078.21

End of Year 0 R39 771.26 -R270 306.95

End of Year 1  R233 074.84 -R37 232.11

End of Year 2  R242 970.47 R205 738.36

End of Year 3  R233 199.74 R438 938.10
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Figure 4: Trends of average monthly water consumption per household before and 
after the implementation of the project

Figure 3: Different water consumption categories over the four distinct periods
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2. Th e average reduction in indigent 

household monthly water consump-

tion due to the project amounted to 

more than 50%. Of particular sig-

nifi cance was the reduction in water 

consumption above 30 kℓ/month from 

30.7% to 10.5% in the fi rst fi nancial 

year after project implementation.

3. Th e savings realised by the CoE cu-

mulatively amounted to R438 938.10 

at the end of the third fi nancial year 

for the 257 indigent households, and 

thus payback was achieved early into 

the second fi nancial year.

4. An implication of the above results is 

that the average monthly consump-

tion per indigent household at the end 

of the third fi nancial year after imple-

mentation of the project (June 2014) 

was ~42% lower (19.12 kℓ/month) than 

what it had been prior to the imple-

mentation of the project (32.72 kℓ/

month), and ~65% lower than what it 

may have been (54 kℓ/month) had the 

project not been implemented.

Municipalities all over South Africa will 

therefore benefi t immensely from under-

taking similar assessment and on-site water 

conservation, repair and/or replacement.
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THE CITY OF TSHWANE (CoT) Water 

Resources Master Plan concerns the possible 

upgrading or extension of the CoT’s own 

water resources, with a view to reducing the 

dependence on imports from the Vaal River 

basin (via Rand Water). It also concerns the 

Olifants River basin and the Crocodile River 

basin, which receive signifi cant sewer return 

fl ows from the CoT, infl uencing the yields of 

the local water resources and water alloca-

tions to downstream users. 

Th e catchment areas of the above 

rivers and the boundaries of the CoT 

are illustrated in Figure 1, as well as the 

boundaries of all the surrounding metros 

and local municipalities. Th e CoT water 

system also supplies water to portions 

of Madibeng (Klipgat area), Moretele, 

Johannesburg (Midrand area) and 

Th embisile. External sewer fl ow is re-

ceived from Johannesburg (Midrand area) 

and Ekurhuleni (Kempton Park area).
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CURRENT WATER SOURCES
AND DEMAND
On the basis of bulk water meter infor-

mation from all the water sources, the 

CoT had a potable water Annual Average 

Daily Demand (AADD) of 940 Mℓ/d in 

2012, which includes water exported 

to the neighbouring municipalities. 

Approximately 72% of the total AADD 

is supplied by Rand Water (Vaal River 

water) and most of the rest is generated 

internally by the CoT’s own fountains, 

springs, boreholes and Water Treatment 

Plants (WTPs), of which the Rietvlei WTP 

(40 Mℓ/d), Roodeplaat WTP (60 Mℓ/d), 

Bronkhorstspruit (54 Mℓ/d) and Temba 

WTP (60 Mℓ/d) are the largest. Magalies 

Water also owns and operates three 

WTPs which supply the CoT, namely 

Klipdrift WTP (18 Mℓ/d), Wallmannsthal 

WTP (12 Mℓ/d) and Cullinan WTP 

(16 Mℓ/d).

CURRENT WASTEWATER TREATMENT 
WORKS AND SEWER FLOW
Th e CoT straddles the water divide be-

tween the Crocodile River basin in the 

west and the Olifants River basin in the 

east. Approximately 505 Mℓ/d is dis-

charged into the rivers as sewer Average 

Daily Dry Weather Flow (ADDWF) 

returns. Of this 96% (485 Mℓ/d) ends up 

in the Crocodile River basin, and only 4% 

(20 Mℓ/d) in the Olifants River basin. 

Th e main CoT Wastewater 

Treatment Works (WWTWs) dis-

charging in the Crocodile River basin 

are Sunderland Ridge (95 Mℓ/d), 

Baviaanspoort (60 Mℓ/d), Zeekoegat 

(30 Mℓ/d), Daspoort (60 Mℓ/d), Rooiwal 

(245 Mℓ/d), Temba WWTW (12 Mℓ/d), 

Rietgat (27 Mℓ/d), Sandspruit (20 Mℓ/d) 

and Klipgat (55 Mℓ/d). 

In addition, ERWAT’s Olifantsfontein 

(105 Mℓ/d) and Hartbeesfontein (45 Mℓ/d) 

WWTWs also discharge Ekurhuleni’s 

sewer fl ow into the Crocodile River basin 

upstream of CoT.

Th e main CoT WWTWs discharging 

into the Olifants River basin are Cullinan 

(2 Mℓ/d), Refi lwe (2 Mℓ/d), Rayton (1 Mℓ/d), 

Godrich (5 Mℓ/d) and two maturation pond 

systems serving Ekangala.

FUTURE WATER DEMAND
AND SEWER FLOWS
In accordance with the CoT current 

water and sewer master plans, which 

have been based on the approved Spatial 

Development Framework (SDF), the 

CoT AADD is set to increase over the 

next 45–50 years to 2 591 Mℓ/d, with 

concomitant increase in ADDWF to 

1 593 Mℓ/d.  

Th e anticipated future AADD will 

require a growth rate of ± 2% p.a. (within 

CoT), which is not altogether unrealistic, 

given historical statistics. Th ere are, how-

ever, a few very large sections with many 

future development areas where growth 

may or may not realise as anticipated. 

Th ese were taken cognisance of in the 

context of this study, since it may have a 

signifi cant eff ect on sewer return fl ows 

and therefore the water resource avail-

ability at certain points in the Crocodile 

River basin. Th e development areas con-

sidered are:

Rand Water Magalies Water Own WTP Own Groundwater

An important criterion of 

the analysis was that the 

assurance of supply for all 

users would not be impacted 

through the extension of 

utilisation of the CoT local 

resources. This includes both 

the existing downstream users 

(predominantly irrigation) 

and the requirements of 

future MCWAP transfer to 

the Lephalale supply area, 

where the projected water 

requirements associated 

with planned developments 

in the area exceed the water 

resource availability of the 

local Mokolo Dam. The 

criteria ensured alignment 

with the DWS Crocodile West 

Reconciliation Strategy. Figure 2: City of Tshwane Metropolitan Municipality water sources (2012)
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 ■ R21 Corridor (extends into Ekurhuleni)

 ■ Western Centurion

 ■ East of Silver Lakes

 ■ Doornpoort (north of Montana)

 ■ Kameeldrift/Derdepoort area 

(southwest of Roodeplaat Dam)

 ■ Goudveld/Carletonville 

(southeast of Soshanguve)

 ■ South of Temba

WATER RESOURCES SITUATION
Th e local water resource yields of the 

Crocodile River tributaries, which are the 

sources of the main CoT and Magalies 

Water WTPs, are all very much de-

pendent on sewer return fl ows.

Th e CoT fi nds itself in an interesting 

conundrum concerning its potable 

water resources. On the one hand the 

Department of Water and Sanitation 

(DWS) has not approved the Rand 

Water application for increased abstrac-

tion above its current licence from the 

Vaal, which will only be resolved by 

around 2021 when the second phase of 

the Lesotho Highlands Water Project 

(Polihali Dam) is implemented. On the 

other hand, increases in the CoT’s sewer 

return fl ows into the Crocodile River 

basin are important from the perspective 

of generating suffi  cient yield to support 

the Eskom coal-fi red power plants in 

Lephalale through the proposed inter-

basin transfer (Mokolo Crocodile (West) 

Augmentation Project (MCWAP)). 

Developing or extending the CoT’s own 

water resources will reduce the transfer 

from and load on the Vaal River system 

(via Rand Water), but will decrease the 

sewer return fl ows, which are required 

for the Eskom/Lephalale supply.

In the Olifants River basin all DWS-

allocated licences for water abstraction 

are already being exceeded, and water 

is imported from the Vaal River via a 

pumping scheme that delivers water 

into the Ekandustria reservoirs, for 

supply to Thembisile.

WATER RESOURCE ANALYSES 
Th e location of the CoT WTPs and 

WWTWs (including ERWAT WWTW 

contributing to the Crocodile River catch-

ment) are illustrated in the simplifi ed 

schematic representation in Figure 3.  

Th e purpose of the water resource 

analysis was to establish the current and 

projected future yields of the local water 

resources, with the eff ect of the current 

and the future WWTW return fl ows in-

corporated, and to thus confi rm the pos-

sible upgrading or extension of the CoT’s 

own water resources while maintaining 

the assurance of supply to the users 

downstream in the system. 

Th e DWS has developed reconcili-

ation strategies for both the Crocodile 

West and Olifants River basins, and in-

formation from these strategies was in-

corporated to ensure alignment between 

the two processes.

Th e water resources analysis of both 

the Crocodile West and the Olifants River 

basins was conducted by confi guring the 

DWS Water Resources Planning Model 

(WRPM) to incorporate the selected 

water requirement and return fl ow pro-

jection scenario. Stochastic risk analysis 

was conducted to estimate the projected 

surplus yield available.

An important criterion of the 

analysis was that the assurance of supply 

for all users would not be impacted 

through the extension of utilisation of 

the CoT local resources. Th is includes 

both the existing downstream users 

(predominantly irrigation) and the re-

quirements of future MCWAP transfer 

to the Lephalale supply area, where the 

projected water requirements associated 

with planned developments in the area 

exceed the water resource availability 

of the local Mokolo Dam. Th e criteria 

ensured alignment with the DWS 

Crocodile West Reconciliation Strategy.

Th e latest MCWAP requirements 

(balance between the Lephalale require-

ments and available yield from the 

Mokolo Dam) were sourced from the 

DWS MCWAP: Phase 2: Post Feasibility 

Bridging Study which was used for the 

planning analysis. 

Th e total surplus yield confi rmed 

in the WRPM analysis was compared 

against the MCWAP requirements, as 

illustrated in Figure 4. Th e surplus yield 

predominantly consists of surplus yield in 

the Hartbeespoort Dam, Roodeplaat Dam, 

Rietvlei Dam, the Apies River system and 

other smaller sources as indicated.

Th e most feasible options for the 

CoT to expand its WTPs were identi-

fi ed as the Rietvlei Dam, the Roodeplaat 

Dam and the possible utilisation of the 

Olifantsfontein WWTW return fl ows 

which contribute to the surplus yield in 

the Hartbeespoort Dam.

Th e total surplus yield of the most 

feasible options for the CoT to further 

expand its WTPs are illustrated in 
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Figure 5. Th e total current (2013) surplus 

yields available from the Rietvlei Dam, 

Roodeplaat Dam and Olifantsfontein 

WWTW (Hartbeeespoort Dam) are 

4.7 Mm3/a, 9.2 Mm3/a and 27.6 Mm3/a, and 

are projected to increase to 33.0 Mm3/a, 

63.6 Mm3/a and 44.5 Mm3/a by 2057.

Th e results of the WRPM analysis of the 

Olifants River basin showed that the users 

cannot be supplied according to their re-

quired assurance criteria, and the following 

interventions will be required to ensure 

suffi  cient water resource availability:

 ■ Total surplus yield from Rust de Winter 

Dam required as support

 ■ Th e successful implementation of 

WCDM initiatives

 ■ Additional augmentation of approxi-

mately 14 Mm3/a.

POTABLE WATER
TREATMENT PLANTS
Based on the water resource analysis 

results the Rietvlei WTP and Roodeplaat 

WTP are the most appropriate points for 

access to the additional water resources 

available in the Crocodile River basin. Th e 

reasons for this are that the sites house 

substantial established WTPs, which draw 

water from the two largest impoundments 

in the city, providing appropriate buff ers 

and reservoirs for raw water storage.

Th e surplus yields in the Crocodile 

River basin are suffi  cient to allow the 

following:

 ■ Stepwise increase of the Rietvlei WTP 

capacity from 40 Mℓ/d to 140 Mℓ/d

 ■ Further increase of the Rietvlei WTP 

capacity to 240 Mℓ/d if water is trans-

ferred from the ERWAT Olifantsfontein 

WWTW to the Rietvlei Dam

 ■ Stepwise increase of the Roodeplaat 

WTP capacity from 60 Mℓ/d to 

240 Mℓ/d

 ■ Increasing the Temba WTP from 

60 Mℓ/d to 180 Mℓ/d in step with the 

peak summer requirements.

Additional capacity created at the 

Rietvlei WTP (with or without 

Olifanstfontein WWTW transfer) can be 

effi  ciently absorbed into the bulk water 

distribution system.

In order to effi  ciently utilise the ad-

ditional Roodeplaat WTP capacity, it 

will be required to increase the supply 

into the Wallmannsthal system, thereby 

eliminating the need for any further 

Wallmannsthal WTP expansions.

There is no further yield available 

for the required increases in capacity 

at the Cullinan and Bronkhorstspruit 

WTPs. The only option for augmenting 

this shortage is additional supply from 

Rand Water into these two systems.  

WATER REUSE CONSIDERATION
In utilising the available surplus yield 

from the Crocodile River basin, the CoT 

acknowledges the current and future 

reality that it has been thrust into a reuse 

situation, and that the City will have to 

adapt its water management practices 

where necessary. Th is motivates that, 

should the CoT continue along the path 

of water utilisation from within its own 

boundaries, it cannot be on the basis of 

conventional water treatment philoso-

phies, but rather along the lines of a fo-

cused long-term reuse strategy which may 

be implemented over time.

PROCESS REQUIREMENTS
Th e surface raw waters in the CoT 

are generally eutrophied with low to 

Figure 3: Simplifi ed schematic presentation of the CoT water resource system
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moderate turbidities. Th e chemical char-

acter of the water indicates low to mod-

erate nutrient loads but, in cases, fairly 

high loads of chemical constituents 

which originate from returned treated 

wastewater fl ows. Th e character of the 

raw waters indicate that Dissolved Air 

Flotation (DAF) should be selected as 

primary phase separation process. Th e 

Temba WTP generally has the most 

challenging raw water source and the 

additional inclusion of settling should 

be considered for this plant. Processes 

for advanced oxidation and disinfection, 

as well as processes for the removal of 

organic carbons, taste and odours are 

required at all plants. Th e process steps 

prescribed by the recent analysis are 

similar to those currently installed at 

the Rietvlei and Roodeplaat WTPs.

A well-known example of the 

full reuse process is Windhoek’s 

Goreangab WTP, which includes 

pre-ozone, enhanced coagulation and 

f locculation, dissolved air f lotation, 

rapid gravity sand filtration, ozone, 

WASTEWATER 
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The surface raw waters in the CoT are generally eutrophied with 

low to moderate turbidities. The chemical character of the water 

indicates low to moderate nutrient loads but, in cases, fairly high 

loads of chemical constituents which originate from returned treated 

wastewater fl ows.  

Figure 5: Surplus yield from Rietvlei, Roodeplaat and Olifantsfontein WWTW (Hartbeespoort Dam)

Figure 4: MCWAP water requirements compared to surplus yield disaggregated into the different sources
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two applications of biologically active 

carbon, granular activated carbon, 

ultrafiltration, stabilisation, and finally 

disinfection. The City’s current WTPs 

at Rietvlei and Roodeplaat share a very 

similar process, with the following 

exceptions: limited application of en-

hanced coagulation and f locculation, 

no deliberate application of biologically 

active carbon and no application of 

membrane filtration. It may be pos-

sible to retrofit both these WTPs to the 

specification of the full reuse plant if 

required. Given Tshwane’s familiarity 

with the Rietvlei and Roodeplaat pro-

cess, as well as the proven performance 

of this process, the analysis of the 

future expansions was based on the 

adoption of the same process.

IMPLICATIONS ON
SEWER RETICULUATION
Th e proposed extensions of the Rietvlei 

and Roodeplaat WTPs will have lim-

ited implications on the current Sewer 

Reticulation Master Plan for the CoT, 

since the pipes, pump stations and 

WWTW capacities will have to accom-

modate the sewer fl ows regardless of their 

origin. In the context of reuse, WWTW 

processes and operation must, however, 

be considered as the fi rst-stage potable 

water treatment step and must be man-

aged accordingly.  

COST ASPECTS
For each of the schemes, capex require-

ments for all WTPs and bulk water infra-

structure facilities were estimated and put 

into a fi nancial model, together with cal-

culated utilisation percentages, in order to 

determine the unit cost of water production 

and distribution, as well as the fi nancing 

requirement. Th e model was set up to deter-

mine the unit cost on the premise that the 

scheme must have ‘paid off ’ all capex, opex 

and fi nancing costs (i.e. reach break-even) 

by year 2065, i.e. approximately 20 years 

after the last capex spent.

Th e Rietvlei and Roodeplaat total unit 

costs compare well with the current Rand 

Water tariff  of R5.55/kℓ. Even with full 

reuse compliance, as for the Goreangab 

WTP in Windhoek, the unit costs are still 

lower than the Rand Water tariff .

Th e Temba WTP unit costs are high, 

mainly due to relatively low utilisation of 

the additional facilities. Th e Temba WTP 

is, however, the only option for supply 

to the Temba system. Th ere is therefore 

no change to or impact on the current 

master plan in terms of distributing the 

bulk water into the system. Calculation of 

unit costs for bulk distribution of water 

and comparisons with Rand Water are 

therefore superfl uous. 

Th e bulk water distribution unit costs 

for the Cullinan and Bronkhorstspruit 

augmentation scheme are relatively 

low, but the water has to be bought 

at R5.55/kℓ from Rand Water. Th e in-

stitutional matter of who is to fi nance, 

build and operate the scheme will have a 

bearing on the costs payable by the CoT, 

and has to be resolved with Rand Water.  

RAND WATER TRADE-OFFS
A comparison between the current Bulk 

Water Master Plan situation and the 

adjusted Master Plan based on this Water 

Resources Master Plan indicates the fol-

lowing eff ective trade-off s between Rand 

Water supply and the possible extended 

own water sources, in the Master Plan 

horizon year of 2058:

 ■ Rand Water supply reduces from 

2 022 Mℓ/d AADD to 1 815 Mℓ/d 

(207 Mℓ/d reduction). The above 

supply includes augmentation of 

22 Mℓ/d AADD and 60 Mℓ/d AADD 

to Cullinan and Bronkhorstspruit.

 ■ Supply from Rietvlei WTP (including 

Rietvlei Springs contribution) increases 

from 48 Mℓ/d AADD to 240 Mℓ/d 

AADD (192 Mℓ/d increase).

 ■ Supply from Roodeplaat WTP increases 

from 111 Mℓ/d AADD to 218 Mℓ/d 

AADD (108 Mℓ/d increase).

CONCLUSIONS
There is sufficient surplus yield avail-

able in the Crocodile River basin 

for the CoT to increase the capaci-

ties and supply areas of the Rietvlei 

and Roodeplaat WTPs, and it can be 

achieved at a unit cost of water lower 

than the Rand Water tariff. There is 

also sufficient yield available to expand 

the Temba WTP in step with the in-

crease in demand.

Th e surplus yields available from the 

analysis are dependent on and can be 

infl uenced by the following:

 ■ Th e future return fl ows generated by the 

CoT and Ekurhuleni WWTWs, which 

in turn are aff ected by developments in 

some large areas, which may or may not 

realise as anticipated in the projections.

 ■ Th e MCWAP water requirement pro-

jection, which historically has been 

adjusted according to the uptake in 

planned developments.

It is recommended that the water require-

ments and return fl ows are continually 

monitored, and that the analysis is revis-

ited, should noticeable diff erences occur 

between the actual recorded fi gures and 

the assumed scenario. 

There is no surplus yield available in 

the Olifants River basin for expansion 

of the Cullinan, Bronkhorstspruit and 

Bronkhorstbaai WTPs. The results of 

the water resource analysis showed that 

the users cannot be supplied according 

to their required assurance criteria, 

and the following interventions will 

be required to ensure sufficient water 

resource availability:

 ■ Total surplus yield from Rust de Winter 

Dam required as support.

 ■ Th e successful implementation of 

WCDM initiatives.

 ■ Additional augmentation from 

Rand Water to Cullinan and 

Bronkhorstspruit.

PROJECT TEAM
Th e study was undertaken on behalf of 

the client, City of Tshwane Water and 

Sanitation Planning Division, by GLS 

Consulting, WRP Consulting Engineers 

and CSVwater Consulting Engineers. 

For each of the schemes, capex 

requirements for all WTPs and 

bulk water infrastructure facilities 

were estimated and put into 

a fi nancial model, together 

with calculated utilisation 

percentages, in order to 

determine the unit cost of water 

production and distribution, 

as well as the fi nancing 

requirement. The model was set 

up to determine the unit cost 

on the premise that the scheme 

must have ‘paid off’ all capex, 

opex and fi nancing costs (i.e. 

reach break-even) by year 2065, 

i.e. approximately 20 years after 

the last capex spent.
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INTRODUCTION
South Africa is currently facing an energy 

crisis which places additional importance 

on harvesting all available and feasible 

renewable energies. While the country 

is not particularly endowed with hydro-

power conditions, large quantities of raw 

and potable water are conveyed daily 

under either pressurised or gravity condi-

tions over long distances and elevations. 

On 31 March 2015 the Minister of Water and Sanitation, Nomvula 
Mokonyane, unveiled Bloemwater’s conduit hydropower facility at 
the Brandkop Reservoir, and celebrated the major scientifi c and 
engineering achievements made by the team of researchers.  
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Figure 1: Jacques van Delft, Bloemwater electrical technician, helps Nomvula Mokonyane,
Minister of Water and Sanitation, to open the water supply valve at the launch to get the turbines running 

Bloemwater Conduit
Hydropower Plant launched
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Th e University of Pretoria (UP), 

supported by the Water Research 

Commission (WRC) and collaborating 

organisations such as the City of Tshwane 

Metropolitan Municipality, Bloemwater 

and the eTh ekwini Municipality, was 

engaged in a research project to inves-

tigate and demonstrate the potential 

of extracting the available energy from 

existing and newly installed water supply 

and distribution systems.

Th e aim of the project was to enable 

the owners and administrators of bulk 

water supply and distribution systems to 

install small-scale hydropower systems 

to generate hydroelectricity for use on 

site and, in some cases, to supply energy 

to isolated electricity demand clusters, 

or even to the national electricity grid, 

depending on the location, type and size 

of installation. It taps into a previously 

unutilised source of hydropower by using 

excess energy in pressurised conduits to 

produce clean and renewable hydroelec-

tric power. 

Th is type of energy generation, referred 

to as conduit hydropower, is diff erent to 

conventional hydropower generation where 

large dams are used to store river water in 

a reservoir. Its simplicity is what makes this 

solution so elegant – harnessing energy 

that is already present within the existing 

infrastructure and that would usually be 

lost through a pressure reducing valve. As 

part of the research project two reports 

detailing the entire process were compiled: 

Conduit Hydropower Development Guide 

(WRC Report No TT597/14) and Conduit 

Hydropower Pilot Plants (WRC Report 

No TT596/14).

BACKGROUND
An initial scoping investigation by the 

WRC and UP highlighted the potential 

of hydropower generation at the inlets to 

storage reservoirs (Van Vuuren 2010). In 

South Africa there are 284 municipali-

ties, and several water supply utilities and 

mines, all owning and operating gravity 

water supply distribution systems which 

could be considered for small-, micro- 

and pico-scale hydropower installations. 

Th e WRC and Bloemwater entered into 

a partnership to install the fi rst full-scale 

demonstration unit for conduit hydro-

power in South Africa. 

Th e Caledon–Bloemfontein potable 

water supply system is responsible 

for supplying most of the water to the 

Bloemfontein area and was commissioned 

in the late 1960s. Th e supply system has a 

design capacity of 141 Mℓ/day (1.632 m³/s). 

Figure 2: The layout of the Caledon–Bloemfontein Bulk Water Supply System 

Figure 3: The longitudinal profi les of the Caledon–Bloemfontein pipeline
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Inlet used to discharge flow from turbine

Bypass pipework to turbine

Dump load for regulators

Completed turbine room

Constructed turbine room

Chute guiding water into reservoir

DB and control panel

Turbine, generator, control panel and regulators

Site before construction Off-take from main line

Figure 4: A pictorial view of the development of the Bloemwater Conduit Hydropower Plant at the Brandkop Reservoir
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With the exception of the Welbedacht 

Dam, the Department of Water and 

Sanitation (DWS) transferred the assets to 

Bloemwater in 1991.

Th e Caledon–Bloemfontein pipeline 

supplies potable water from the Welbedacht 

Dam in the Caledon River to Bloemfontein. 

Th e treated water is pumped a distance of 

6.7 km with a high-lift pump station to the 

De Hoek Reservoir (22.7 Mℓ). From here 

it gravitates through a 1 168 mm Ø pre-

stressed concrete gravity main 47 km to the 

Uitkijk Reservoir (9.1 Mℓ) and a further 58.8 

km to the Brandkop Reservoir (136 Mℓ). 

See Figure 2 for the layout of the Caledon–

Bloemfontein Bulk Water Supply System. 

Excess energy is dissipated through 

pressure control valves upstream of the 

Uitkijk and Brandkop Reservoirs before 

being discharged into the reservoirs (see 

longitudinal profi les in Figure 3). In order 

to determine the energy potential at the 

inlets into the two reservoirs (Uitkijk and 

Brandkop) the pipelines were hydrauli-

cally assessed and the available pressure 

head and fl ow rate recorded for a number 

of months. Th is assessment indicated that 

there were approximately 350 to 400 kW 

available at each of these sites. 

For the fi rst phase, Bloemwater de-

cided to develop a hydropower plant with 

suffi  cient capacity to meet the electricity 

demands of its head offi  ce, which is situ-

ated at the Brandkop Reservoir. Pressure 

head and fl ow were measured for the 

hydraulic assessment, and electricity con-

sumption data was recorded to determine 

the correct turbine for the demand. Th e 

turbine and generator are housed in a tur-

bine room located next to the Brandkop 

Reservoir. On average, approximately 30% 

of the water supplied via the Caledon–

Bloemfontein pipeline is diverted through 

the turbine (350 ℓ/s at 40 m pressure 

head). After passing through the turbine 

generator, the water is discharged through 

a constructed opening in the roof of the 

southwest corner of the reservoir. 

Based on the available pressure head 

range and fi xed fl ow rate of 350 ℓ/s, it 

was decided to select a 96 kW crossfl ow 

(Banki) turbine. Th e type of turbine se-

lected was the IREM ECOWATT Micro 

hydroelectric power plant type TBS 4-0.5 

with synchronous generator. Electronic 

regulators are connected to provide the 

dissipating capability – 9 x RMP 12000/B 

with a total capacity of 108 kW. Th e 

regulators keep the voltage and frequency 

stable as the absorption of the electricity 

produced by the turbine generator group 

remains constant, providing clean, stable 

electricity at the correct voltage and 

frequency of 50 Hz. Suffi  cient renewable 

electricity is generated to supply the peak 

demand of Bloemwater’s head offi  ce, as 

well as to meet the electricity require-

ments of the reservoir terrain. Th e theo-

retical annual energy that can be gener-

ated with this plant is 837 500 kWh, based 

on average fl ow and pressure values. 

THE HYDROPOWER PLANT
A pictorial view of the development of the 

Bloemwater Conduit Hydropower Plant is 

shown in Figure 4. 

FINANCIAL VIABILITY
OF THE PROJECT
Th e feasibility study conducted for this 

installation made some assumptions 



46 June 2015 Civil Engineering

regarding the design life (40 years), an-

ticipated electricity escalation (8%) and 

the discount rate (7%) on the investment 

made by Bloemwater. It also looked at 

the current monthly spending of the 

Bloemwater head offi  ce on electricity, 

which resulted in a payback period of 

72 months. Th e aim was to make this 

system viable without receiving special 

subsidies or tariff s. Th e success and short 

payback period have given Bloemwater 

the confi dence to start planning the next 

phase and conducting feasibility studies 

for other potential conduit hydropower 

sites. Th e total cost for this project was 

R3 500 000 or R36 500/kW.

Th e plant is not utilised to its full 

potential, as the peak 96 kW is only re-

quired during the peak demand hours of 

the day. After hours and during weekends 

the plant will only operate at 30% of its 

capacity. Th us the potential is there to 

utilise this more effi  ciently.

SUCCESS OF THE PROJECT
The plant has now been operational 

since the launch, supplying Bloemwater 

with hydroelectric power even when 

other parts of town are left in the 

dark during load shedding. This is an 

example of basic innovative research 

being implemented practically. It is be-

lieved that the research which provided 

this working demonstration plant has 

inspired the uptake of conduit hydro-

power in South Africa. Already several 

other potential conduit hydropower 

sites have been identified, investigated, 

put out to tender and constructed, or 

are operational at Rand Water, Mossel 

Bay Municipality, George Municipality, 

Lepelle Water, Amatola Water, 

Bloemwater, eThekwini Municipality, 

City of Tshwane, Johannesburg 

Water, City of Cape Town and Eskom, 

amounting to 38.6 MW. This has a 

monetary generating value of R220 mil-

lion/annum. Further estimates point 

to an additional 59.8 MW of untapped 

potential in the larger metropolitan 

areas alone, with monetary generating 

value of R340 million/annum excluding 

all the mines. 

Th is will provide temporary employ-

ment during the construction stage, and 

direct employment opportunities in op-

eration and maintenance at some of these 

power plants. 

Conduit hydropower uses the avail-

able water supply and distribution 

infrastructure and thus, as long as there 

is a demand, hydroelectric energy can 

be generated. As conduit hydropower 

‘piggybacks’ on existing water infra-

structure, it also has minimal negative 

environmental impact.

Hydropower schemes generally have 

very long lifespans with low operating 

and maintenance costs (USBR 2008). 

Furthermore, hydroelectric energy tech-

nology is a proven technology that off ers 

high effi  ciencies, as well as reliable and 

fl exible operation (ESHA 2009).

Conduit hydropower requires a 

relatively small capital investment and 

has a short return on investment period. 

As long as society uses water, renewable 

hydroelectricity can be generated. At 

the Bloemwater Conduit Hydropower 

Plant the water supply system and the 

electricity consumption were carefully 

monitored for a number of months be-

fore selecting the most suitable turbine 

and installation confi guration for op-

timal operation.

From the start the Bloemwater 

Board gave its full support to this new 

endeavour. South Africa only has a 

handful of conventional hydropower 

schemes, but Bloemwater took the bold 

step by investing in conduit hydro-

power, and also assisted in knowledge 

dissemination and showcasing the ap-

plication of this new technology. 

To operate the system effectively 

a better understanding of the whole 

system is required. On this project, the 

supply of water from the WTW, the 

capabilities and characteristics of the 

pipeline system, the demand for water 

from the Brandkop supply reservoir 

and the electricity requirements for 

head office are now working as an in-

tegrated system. There is also a greater 

synergy between the various compo-

nents, as they need to be operated and 

regulated collectively. 

Bloemwater has successfully exploited 

this productive synergy between the 

water and energy systems.

Please also visit www.youtube.com/

watch?v=um4aIk53hrs to view the 

YouTube video of this project – Th e 

Power of Hydro: Bloemwater Conduit 

Hydropower Plant Project. 
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The feasibility study conducted 

for this installation made 

some assumptions regarding 

the design life (40 years), 

anticipated electricity escalation 

(8%) and the discount rate (7%) 

on the investment made by 

Bloemwater. It also looked at 

the current monthly spending 

of the Bloemwater head offi ce 

on electricity, which resulted in 

a payback period of 72 months. 

The aim was to make this 

system viable without receiving 

special subsidies or tariffs. 
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BACKGROUND
Th e abstraction of water at mines is an ongoing challenge re-

quiring innovative solutions in order to have little or no impact on 

mining production. Pump stations often need to be demolished 

and rebuilt as mining activities move around. Construction on 

mining property is, however, becoming more and more chal-

lenging due to regulations. Contractor health and safety induc-

tions, amongst others, have become a lengthy and expensive 

process which directly impacts the construction phase. 

Th e ‘plug-and-play’ approach, which is well-known in digital 

technology, is proving to be successful when applied in the 

mining sector. Termed ‘modular solutions’, the idea of con-

structing complete pump stations in a modular building has 

delivered promising results.  

Pumping assemblies are installed in modular buildings at the 

factory and delivered to the mine. Th ese pump stations can then 

be installed to a large extent by the employer’s own staff . Th is 

greatly reduces the amount of labour and time needed from con-

tractors on site. Furthermore, it limits the impact on mining pro-

duction as it reduces the construction period. Commissioning 

of the pump stations can be completed at the factory which, in 

turn, often off ers better quality control. 

PROJECT DESCRIPTION 
BHP Billiton Manganese Mines consulted engineering, man-

agement and specialist technical services group Aurecon to 

develop an eff ective solution to increase the peak fl ow capacity 

of its dewatering infrastructure, for commissioning during 

June 2015 (which was indeed the project status at the time of 

preparing this article). 

The concept of a modular pump station was then tabled, 

as it is ideal for remote areas where engineering and mainte-
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Modular pumping solutions Modular pumping solutions 
for the mining industryfor the mining industry

Suction and discharge pipework installed on a modular slide arrangement

Pumping assemblies are installed in modular 

buildings at the factory and delivered to the 

mine. These pump stations can then be 

installed to a large extent by the employer’s 

own staff. This greatly reduces the amount of 

labour and time needed from contractors on 

site. Furthermore, it limits the impact on mining 

production as it reduces the construction 

period. Commissioning of the pump stations 

can be completed at the factory which, in 

turn, often offers better quality control. 
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nance services are limited. It further allows for shorter turna-

round times on manufacturing. Modular pump stations also 

provide the option of removing the assembly and reinstalling 

it elsewhere. The client was open to the concept, and end suc-

tion centrifugal pumps were selected to provide a maximum 

flow of 40 ℓ/s at a differential head of 25 m. The pumps 

operate under a f looded suction under gravity from a nearby 

supply reservoir.

Effi  cient Engineering, a sheet metal fabrication, machining, 

manufacturing and heavy-duty engineering works, was awarded 

the contract to design, manufacture and install the pump station. 

Aurecon was appointed as the consulting engineers to review the 

contractor’s detailed design. 

Th e pump station was designed to allow for fast and easy 

installation on site. All control panels and motor control centres 

were installed inside the building. Suction and discharge pipe-

work connections allowed for easy integration with the existing 

piping infrastructure. Where possible ancillary equipment, such 

as fl ow meters, isolation valves and pressure transmitters, were 

installed in or near the modular building to add to the term 

‘modular pump station’.

Ancillary equipment further away from the building can be 

installed by either the employer’s personnel or a small team from 

the contractor. Th ese activities generally have little impact on 

mining activities. Such ancillary equipment, for example substa-

tions and telemetry equipment, can also be provided as complete 

modular units. 

CONCLUSION
Th e simplicity of complete modular pumping solutions with a ‘plug-

and-play’ approach has proved to be an eff ective and promising 

approach for dewatering and water distribution infrastructure in 

mining areas. Th e advantage of manufacturing and installing equip-

ment in a clean and controlled environment with more resources is 

advantageous to both the contractor and the employer. 

Warwick Jackson from Effi cient Engineering

Mbali Skosana, project leader, BHP Billiton
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Pumping assembly inside a modular building 

Ancillary equipment further away from the building 

can be installed by either the employer’s personnel 

or a small team from the contractor. These activities 

generally have little impact on mining activities. Such 

ancillary equipment, for example substations and 

telemetry equipment, can also be provided as 

complete modular units.  
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INTRODUCTION
South Africa is a rapidly urbanising country with complex 

water management challenges, including signifi cant resource 

shortages, fragmented institutional structures, as well as as-

sociated negative impacts on the quality of surface and ground-

water resources. Alternative approaches to conventional water 

management, which aim to facilitate a change from ‘water-

wasteful’ to ‘water-sensitive’ environments, are required if 

serious economic and socio-political threats are to be averted. 

Water Sensitive Urban Design (WSUD) is such an approach. 

It refl ects a paradigm shift in the way urban environments are 

planned and designed so that issues of water sustainability and 

environmental protection are paramount, together with the 

provision of multiple benefi ts and opportunities to overcome 

specifi c challenges of water management.

Th e implementation framework and guidelines for the adop-

tion of WSUD in South Africa have recently been published by 

the Water Research Commission (WRC) and provide a compre-

hensive summary of the approach, its principles and strategies. 

WSUD is seen as the enabler for moving South African institu-

tions and local authorities closer to meeting developmental goals, 

as set out in the National Development Plan, and the objectives 

of the Water for Growth and Development, National Water 

Resource, and Climate Change strategies. However, if South 

Africa is to advance the notion of WSUD there needs to be a 

societal openness – including building political will and ensuring 

fi nancial investment – to embrace a water-sensitive design vi-

sion as part of the broader developmental vision. Th is is likely to 

involve, inter alia:

 ■ reorganising planning departments and processes 

 ■ adopting new technologies and adapting old technologies 

 ■ reviewing and applying new policy and legislation 

 ■ building capacity (skills, competencies and judgement) 

 ■ initiating demonstrators for technology transfer with partners, 

actors and stakeholders

 ■ ensuring that the principles of WSUD are increasingly rapidly 

understood and accepted by on-the-ground water users.

In early 2014, as a fi rst step towards advancing a water-sensitive 

design vision for South Africa, the WRC called for proposals 
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The Liesbeek River Life Plan – 
an example of a ‘Community of Practice’ for Water Sensitive Urban Design in South Africa 

The implementation framework and guidelines 

for the adoption of WSUD in South Africa have 

recently been published by the Water Research 

Commission (WRC) and provide a comprehensive 

summary of the approach, its principles and 

strategies. WSUD is seen as the enabler for 

moving South African institutions and local 

authorities closer to meeting developmental 

goals, as set out in the National Development 

Plan, and the objectives of the Water for Growth 

and Development, National Water Resource, and 

Climate Change strategies.
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Example of a detention pond at The Falls 
Pick ’n Pay, Roodepoort (Photo: D Ellis)

A canalised section of the Liesbeek River (Photo: K Winter)

A section of the concept plan for the Liesbeek River Life Plan ( Rose Buchanan: Landscape & Design) 

Bio-swales collect and treat stormwater from The Falls Pick ’n Pay 
parking area for later use as irrigation water (Photo: D Ellis)
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regarding the development and management of a Water Sensitive 

Design Community of Practice (WSD CoP) programme. Th e 

overall aim of the programme is to identify and disseminate 

the necessary information to ‘tell a clear story’ about WSUD in 

South Africa, such that the critical linkages between the various 

aspects of this new water management paradigm are highlighted 

during engagement with a wide range of cross-disciplinary 

stakeholders. In particular, the CoP will attempt to address the 

notion of managing the complexity inherent in an approach such 

as WSUD in order to develop an intellectual contribution in 

this regard, and to ensure that it can infl uence planning and the 

alignment of governance aspects at a high level. 

Th e Urban Water Management (UWM) research unit at 

the University of Cape Town was awarded a fi ve-year contract 

(starting in June 2014) to establish this WSD CoP programme 

so that the implementation of WSUD in South Africa can be 

advanced, and in particular so that the knowledge sharing and 

capacity development required to encourage a paradigm shift 

in the water sector can be addressed. Th e main focus areas 

therefore are the development and maintenance of an informa-

tion transfer system (website / database), and the identifi cation 

of possibilities for collaborative and participatory interaction 

between all relevant actors. Th is also includes awareness-raising 

and appropriate WSUD training activities – using the recently 

published framework and guidelines as a starting point – as well 

as attempts to strengthen and broaden the researcher base, both 

across disciplines as well as amongst diff erent institutions.

PROJECT DESCRIPTION
Identifying and reporting on examples of best practice in WSUD 

around the country is considered to be one of the best ways 

of transferring information and infl uencing uptake of these 

principles. Th e fi rst phase of the project has thus involved the 

collection of project-related information, and a project register 

has been established to aid in the broad identifi cation and con-

solidation of WSUD practices throughout the country, with the 

primary aim of informing the prioritisation of specifi c case study 

reviews. Project components such as location, completion date, 

primary purpose, noteworthy history, WSUD strategies and gen-

eral measures of project success are recorded in a database via 

an online input form. Recorded information is condensed into 

visually attractive, one-page statements that are distributed via 

the project website. In addition, the relevant actors and the roles 

they play within the projects are highlighted, along with links 

to websites, where possible. Such detail is aimed at providing 

stakeholders a level of exposure within the developing CoP and 

to encourage transfer of information if their projects are selected 

for detailed review.  

Awareness-raising and training activities associated with this 

project are being addressed in multiple ways. Th ese include: 

 ■ the development and monitoring of appropriate WSUD 

Learning Alliances (platforms which enable stakeholders from 

a range of institutions, e.g. local authorities, service providers, 

universities, NGOs and user groups, to test ideas and learn 

together), and/or municipal task groups;
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 ■ writing articles, press statements, blogs and opinion pieces; 

and 

 ■ presenting at conferences, and holding workshops and semi-

nars on diff erent aspects of WSUD.

In order to provide specifi c opportunities for engagement, and to 

drive WSUD mechanisms on a broader scale, the UWM research 

unit is involved in several WSUD-related information exchange 

platforms around the country. Th is article describes in some 

detail one of these platforms – a recently formed collaborative 

eff ort with the Friends of the Liesbeek (FoL) in Cape Town on a 

project called Th e Liesbeek River Life Plan.

Th e main aim of this plan is to provide new knowledge and 

designs for the Liesbeek River to improve the ecological conditions 

in the river corridor, and simultaneously protect and boost its 

social and amenity value. A secondary aim of the plan is to explore 

new ways of thinking, based on the knowledge and experiences 

of participants, i.e. it acts as a Learning Alliance. One of the main 

focus areas of the plan is therefore on the development and inclu-

sion of citizens’ contributions to the river rehabilitation process, 

and as such it provides an excellent opportunity for the sort of 

social learning envisaged through the broader WSD CoP. Th e idea 

of a life plan, much like a life insurance policy, focuses on building 

ecological and social resilience in order to safeguard natural sys-

tems against multiple risks that aff ect the river system.

LIESBEEK RIVER LIFE PLAN – PROJECT STATUS
Th e City of Cape Town has managed the Liesbeek River catch-

ment since the 1920s, primarily through interventions aimed at 

reducing the risk of fl ooding to private properties and infrastruc-

ture. Almost a century later, and in the context of a city that has 

rapidly expanded towards the suburbs, nearly 70% of the river 

corridor is now canalised and formally attached to a network of 

stormwater pipelines that discharge runoff  directly to the river. 

Th e combination of residential properties creeping onto the 

Liesbeek fl oodplain and the dominant engineering paradigm 

of the day have contributed to an ecologically degraded river 

system, parts of which function largely as a stormwater drain. 

Th e unintended consequences of poor urban planning, and what 

are now perceived to be inappropriate solutions, are legacies that 

are diffi  cult to overcome. 

Th e UWM research unit has therefore been working with the 

FoL – and its wider working group represented by civic groups, 

neighbourhoods in close proximity to the river, city offi  cials 

and elected councillors – on the design of a concept plan for the 

restoration of the Liesbeek River. Th e plan is geared towards as-

sessing the potential for the implementation of WSUD options 

specifi cally aimed at alleviating fl ooding, improving river quality, 

increasing biodiversity, and enhancing the amenity value of the 

river corridor. Th is is achieved mainly through the use of sus-

tainable urban drainage system (SUDS) components at local and 

regional scale, which include: 

 ■ fi lter strips 

 ■ swales  

 ■ bio-retention areas 

 ■ infi ltration trenches 

 ■ detention/retention ponds 

 ■ constructed wetlands. 

Additional opportunities for intervention in terms of creating 

multi-functional public spaces and improving river connectivity 

have also been explored.

Research activity on urban river restoration, integrated urban 

water management and new theories on governance have been 

growing in recent years, and it is now widely acknowledged that 

urban water issues are complex and can no longer rely on the input 

of particular disciplines, individuals or government offi  cials alone. 

Additionally, it is recognised that if fl ooding is to be controlled in 

certain sections of an urban river, the entire river system needs 

to be managed, i.e. upstream interventions will also be required. 

Hence the UWM research unit has also been involved in several 

other model-based feasibility studies on the Liesbeek River system 

which address the potential for water-sensitive management, in-

cluding the use of stormwater as a resource, greywater recycling, 

reducing on-site leakage, and installing water effi  cient devices. 

Th e concept plan was completed at the end of 2014 and is 

being used to initiate further consultation with the various stake-

holders and City of Cape Town offi  cials. In this regard, a form 

of Learning Alliance has been established where new ways of 

thinking are explored based on the knowledge and experiences 

of a wide range of participants. One of the main outcomes of the 

Liesbeek River Life Plan has been the development and inclusion 

of citizens’ contributions to the river restoration process. As such, 

it adds another important dimension to the feasibility studies and 

provides an excellent opportunity for the sort of social learning 

envisaged through the WSD CoP programme as a whole.

CONCLUSION
Th e Liesbeek River Life Plan initiative presents an opportunity 

to contribute to reconceptualising the design and form of an 

urban river. Whilst a great deal of research data already exists 

on the Liesbeek River, the gap lies in interpreting and applying 

existing and further research fi ndings in a collaborative process 

within a ‘Community of Practice’. Th e conceptual phase of the 

project is complete and the next phase involves drafting plans 

and designs for the planned modifi cations and interventions. 

Detailed plans, forged through cooperative learning processes, 

are necessary to bring the project to life and identify priorities, 

fi nancial costs, practicalities and desirable outcomes. Taking 

the concept plan further will involve the development of a 

narrative so that it becomes an open and transparent eff ort in 

which a wider group of interested parties can express opinions, 

knowledge and experience. 

Th e Liesbeek River Life Plan is but one example of the range 

of information exchange activities currently being undertaken 

as part of the WSD CoP programme. For further details on as-

sociated studies, actions and outputs, please consult the project 

website at www.wsud.co.za. 

PROJECT TEAM
Dr Kirsty Carden Department of Civil Engineering, UCT

Dr Kevin Winter  Department of Environmental & 

Geographical Science, UCT

Prof Neil Armitage Department of Civil Engineering, UCT

Mr David Ellis Department of Civil Engineering, UCT 

Taking the concept plan further will involve the 

development of a narrative so that it becomes an 

open and transparent effort in which a wider group 

of interested parties can express opinions ...
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INTRODUCTION
Aerobic granular sludge has been devel-

oped as an alternative to the activated 

sludge systems that are commonly applied 

for municipal and industrial wastewater 

treatment worldwide (including in South 

Africa). Activated sludge systems use fl oc-

culent biomass which has relatively low 

settleability, necessitating large secondary 

settling tanks and low reactor biomass 

concentrations (3–5 gMLSS/ℓ). In turn, 

activated sludge systems have a signifi cant 

footprint (space requirement) and require 

a relatively large energy input (aeration 

and recycle pumping). In contrast aerobic 

granular sludge comprises more compact 

and dense bio-granules that result in im-

proved sludge settling characteristics (up 

to > 10 m/h). Aerobic granular sludge is 

formed by applying specifi c process condi-

tions that favour slow-growing organisms 

such as PAOs (polyphosphate-accumu-

lating organisms) and GAOs (glycogen-

accumulating organisms), and suppression 

of the growth of fl occulent biomass, 

together with selective wasting whereby 

slow-settling fl oc-like sludge is discharged 

and faster-settling biomass is retained.  

Nereda® is Royal HaskoningDHV’s 

patented treatment technology that 

utilises aerobic granular sludge and 

has been used at full-scale for more 

than ten years in industrial wastewater 

treatment. Th e Nereda® solution for 

municipal wastewater treatment was 

developed through a collaborative public-

private partnership involving Dutch 

wastewater treatment stakeholders, the 

Delft University of Technology in the 

Netherlands, various treatment plant end-

users/operators such as the Overstrand 

and Stellenbosch Municipalities in South 

Africa and Royal HaskoningDHV. Th e 

Nereda® technology consists of a cyclical 

process with three main cycle phases, 

namely: simultaneous fi ll and draw, aera-

tion/reaction and settling. Th e aerobic 

granules formed have excellent settling 

properties, allowing for higher biomass 

concentrations (8 gMLSS/ℓ), the non-use 

of secondary clarifi ers and the exclusion 

of major sludge recycle pumping in the 

Nereda® system. Th e result is a compact, 

simple system that requires signifi cantly 

less chemicals and energy, but critically 

is able to match or better the effl  uent 

quality achieved by any activated sludge 

system, i.e. Nereda® is a technology that 

can achieve sustainable and cost-eff ective 

wastewater treatment.  

Th e world’s fi rst municipal demonstra-

tion Nereda® treatment system (5 Mℓ/d) 

was built at the Gansbaai Wastewater 

Treatment Plant (WWTP) for the 

Overstrand Municipality in the Western 

Cape, with the plant being commissioned 

in 2009. Th e Gansbaai Nereda® project was 

awarded the prestigious SAICE National 

Award for Technical Excellence in Civil 

Engineering in 2009, and the treatment 

plant was awarded Green Drop status 

in 2013. Following the realisation of the 

Gansbaai Nereda®, the technology has 

been successfully utilised at numerous 

municipal and industrial WWTPs across 

the world, and this article provides an 

update on the status of the system, pro-
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Achieving cost-effective and sustainable
wastewater treatment using Nereda®

Figure 1: Nereda® sludge settling (left) compared to activated sludge (right)
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fi les the recently commissioned Nereda® 

treatment plant at Wemmershoek (close 

to Franschhoek), and describes how the 

technology can be used to achieve cost-

eff ective and sustainable wastewater treat-

ment moving forward. 

NEREDA® UPDATE
To date more than twenty full-scale 

municipal and industrial Nereda® plants 

are in operation or under construc-

tion in South Africa, Portugal, Poland, 

Ireland, United Kingdom, Australia, the 

Netherlands and Brazil. Further Nereda® 

plants are in the planning and design 

phase, including plants with capaci-

ties exceeding 1 million PE (population 

equivalents) or 100 Mℓ/d. Exponential 

growth in the number of full-scale plants 

is occurring, with this trend expected to 

continue. Th e operational full-scale plants 

have all met effl  uent requirements whilst 

achieving system space savings, and lower 

chemical and energy use when compared 

to similarly loaded activated sludge sys-

tems – i.e. more sustainable wastewater 

treatment. Furthermore, a new possibility 

for extracting alginate-like polymers from 

aerobic granular sludge has emerged, 

which could provide interesting reuse 

opportunities for Nereda® waste sludge, 

thereby further enhancing the Nereda® 

system’s sustainability credentials.

Several Nereda® plant confi gurations 

have been developed to meet the full 

spectrum of wastewater treatment sce-

narios experienced from site to site and 

from country to country. Th e main plant 

confi gurations or approaches are detailed 

in Table 1.

In the Netherlands and Portugal, 

Nereda® plants have been built parallel 

to existing activated sludge systems, and 

this has facilitated long-term studies on 

energy usage, plant footprint, activated 
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sludge settleability improvements and 

effl  uent quality. Table 2 provides some 

pertinent results regarding energy usage 

and effl  uent quality from independent 

(non-Royal HaskoningDHV) sources.

Based on experience from treatment 

plants built to date, it is clear that Nereda® 

can achieve the following performance 

when compared to any similarly loaded 

activated sludge system:

 ■ Plant footprint: 50–75% reduction

 ■ Energy usage: 20–45% lower

 ■ COD removal: equal or better

 ■ Biological nutrient removal 

(nitrogen and phosphorus): equal/better

 ■ Simplicity of operation: better

Nereda® allows for optimal simultaneous 

phosphorous and nitrogen removal in a 

single reactor.

WEMMERSHOEK WWTP
In 2010 the Stellenbosch Municipality 

decided to centralise wastewater treat-

ment for the Franschhoek area by 

decommissioning two existing treat-

ment plants (Franschhoek and La Motte 

WWTPs) and treating all wastewater at 

the Wemmershoek WWTP. To realise a 

cost-eff ective centralisation of treatment 

capacity a new 5 Mℓ/d treatment system 

was required at the Wemmershoek works. 

Th e Franshhoek area falls within the 

sensitive Berg River catchment which 

meant stringent effl  uent requirements. 

Royal HaskoningDHV proposed the 

Nereda® technology and effl  uent reuse as 

a cost-eff ective and sustainable means 

to meet the project requirements. By 

utilising Nereda® and partial effl  uent reuse 

(irrigation) the need for extensive tertiary 

treatment to meet expected future (even 

more stringent) standards was not re-

quired. Details of the treatment plant are 

provided in Table 3.

Th e new 5 Mℓ/d system was commis-

sioned in August 2014 and, following the 

development of granular sludge, the treat-

ment plant is producing excellent effl  uent 

quality (well below requirements) – see 

Table 4 for recent effl  uent results.

Th e data presented in Table 4 is 

based on average effl  uent results from 

March to April, independently verifi ed 

by an external laboratory (CSIR). Th e 

Wemmershoek treatment plant has a dis-

charge limit of 10 mgPO
4
-P/ℓ. Although 

the phosphorus concentrations in the 

fi nal effl  uent are well below this limit, 

the process control has not yet been fully 

optimised for biological phosphorus 

Table 2: Energy use and nutrient removal performance at Nereda® treatment systems in 

the Netherlands with long-term monitoring

Treatment 

plant

Energy use

(relative to pollution load treated)

Nutrient removal 

performance
Reference

Epe Performance monitoring in 
2012 showed 40% lower energy 
consumption than activated 
sludge treatment systems in the 
Netherlands with similar tertiary 
treatment (sand fi lters)

Average effl uent 
(March–May 2014): 
TN = 4 mgN/ℓ
NH4-N = 0.1 mgN/ℓ
TP = 0.3 mgP/ℓ

STOWA

Garmerwolde Energy consumption of the 
Nereda® installation (including 
intermediate pumping) was con-
sistently more than 40% lower 
than the energy consumption of 
the parallel activated sludge (AB) 
system in 2014

2014 monitoring – 
met effl uent require-
ments of:
TP < 1 mgP/ℓ
TN < 7 mgN/ℓ

Waterschap 
Vallei and 
Veluwe

Vroomshoop Monitoring at Vroomshoop 
(June–November 2014) showed 
the Nereda® side of the treat-
ment plant used approximately 
35% less energy than the acti-
vated sludge side

Average effl uent 
(2014): 
TN = 7.2 mgN/ℓ
TP = 0.9 mgP/ℓ
Ortho-P = 0.6 mgP/ℓ

Waterschap 

Vechtstromen

Table 3: Wemmershoek WWTP design details

Design component Unit Wemmershoek design

Primary treatment - Screening and grit removal
Secondary treatment - 1 x 600 m3 Nereda® Infl uent Buffer

2 x 1 800 m³ Nereda® reactors
Tertiary treatment - Chlorine disinfection, maturation pond
Sludge treatment - Mechanical thickening and dewatering 
Average Dry Weather Flow Mℓ/d 5
Peak Wet Weather Flow Mℓ/d 14.4
Effl uent discharge - Discharge to Berg River and reuse for 

irrigation
(pumped to Franschhoek)

Infl uent characteristics - Design (actual)
COD mgCOD/ℓ 870 (796)
Total Kjeldahl nitrogen mgTKN-N/ℓ 60
Ammonium mgNH4-N/ℓ 45 (79)
Nitrate mgNO3-N/ℓ -
Total phosphorus mgP/ℓ 12 (11.7)
Ortho-phosphate mgPO4-P/ℓ - (8.6)
Suspended solids mgTSS/ℓ - (381)

Figure 2: Nereda® reactor at Wemmershoek discharging effluent
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removal. If optimal Nereda® biological 

phosphorus removal is implemented, ef-

fl uent ortho-phosphate concentrations 

below 0.9 mgPO
4
-P/ℓ could be achieved 

without chemical dosing (concentrations 

of 1.5 mg/ℓ, 0.6 mg/ℓ and 1.2 mg/ℓ were 

achieved during March 2015, giving a 

clear indication of the potential).  

Th e Berg River Improvement Plan 

(BRIP) was developed in 2012 by the 

Western Cape provincial government, the 

Department of Water Aff airs and local 

stakeholders. Th e main aims of the BRIP 

are the sound management of this sensi-

tive catchment and the improvement of 

the water quality. Th e Wemmershoek 

WWTP project is positively contributing 

to achieving the BRIP’s goals by limiting 

pollution loads from the Franschhoek 

area. Th is is an example of how innovative 

wastewater treatment solutions (Nereda®), 

in conjunction with exceptional municipal 

operations and management (Stellenbosch 

Municipality), can fi t into broader integrated 

water resource management, as envisaged 

by South Africa’s National Water Act (2008).  

LOOKING TOWARDS THE FUTURE
In February 2015, WEC Projects won a 

design-build tender to provide a 5 Mℓ/d 

capacity improvement at ERWAT’s 

Hartebeestfontein WWTP (Ekurhuleni). 

Royal HaskoningDHV will provide their 

Nereda® technology to WEC for the pro-

ject, which primarily comprises the con-

version of two existing, disused tanks into 

a Nereda® infl uent buff er tank (1 700 m3) 

and Nereda® reactor (2 900 m3) capable 

of treating 5 Mℓ/d. Th is project shows 

the versatility of Nereda®, and all involved 

stakeholders are excited about the im-

minent delivery of the fi rst Nereda® in 

Gauteng via the cost-eff ective conversion 

of two existing tanks.   

Global strategic planning is currently 

being redirected by sustainability issues 

which are necessitated by environmental 

and societal demands to adapt to key 

challenges such as energy generation 

and provision, water scarcity and global 

warming. Furthermore, the wastewater 

treatment industry in South Africa is 

facing numerous challenges, including 

stringent effl  uent requirements to safe-

guard water resources, a funding shortfall 

for capacity expansion and operations, 

ageing treatment infrastructure, as well as 

pressure to adapt towards sustainability 

goals such as effl  uent reuse and limiting 

energy usage for treatment. Nereda® is a 

proven, innovative and robust wastewater 

treatment technology that is ready for 

further widespread roll-out as a means 

to reduce capital and operational costs, 

and meet sustainability targets such as 

reducing energy usage, whilst achieving 

excellent effl  uent quality – indeed a solu-

tion to address the challenges facing the 

wastewater treatment industry. 

Table 4: Effl uent quality at Wemmershoek WWTP

Parameter Unit Average CSIR lab 

results – 

fi nal effl uent

Effl uent requirement

(general limit)

COD mgCOD/ℓ 48.0 < 75

Ammonium mgNH4-N/ℓ 0.3 < 6

Nitrate mgNO3-N/ℓ 0.1 < 15

Nitrite mgNO2-N/ℓ 0.1 -

Total phosphorus mgP/ℓ 2.6 -

Ortho-phosphate mgPO4-P/ℓ 2.3 < 10

thirdpage grey indd 1 2015-05-29 12:28:02 PM

The wastewater treatment 

industry in South Africa is 

facing numerous challenges, 

including stringent 

effl uent requirements to 

safeguard water resources, 

a funding shortfall for 

capacity expansion and 

operations, ageing treatment 

infrastructure, as well as 

pressure to adapt towards 

sustainability goals such as 

effl uent reuse and limiting 

energy usage for treatment. 
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BACKGROUND
Th e signing of the Lesotho Highlands Water Project (LHWP) 

Treaty between the governments of the Republic of South Africa 

and Lesotho on 24 October 1986 heralded the start of the largest 

international water project yet undertaken in southern Africa.

Th e fi rst phase, completed in 2004, comprised two large 

dams at Katse and Mohale in Lesotho, a river diversion works at 

Matsoku and an extensive tunnel system to collect the water into 

the Katse Dam and convey it further to the Ash River in South 

Africa. On the way hydroelectric power is generated at Muela in 

Lesotho. Already in the treaty a number of further phases were 

foreseen. A feasibility study for the second phase (LHWP II), 

Dr Peter van Niekerk

Water Resources Appraisal Services

peter.v.n@mweb.co.za

Caryn Seago

WRP Consulting Engineers (Pty) Ltd

caryns@wrp.co.za

Figure 1: Integrated Vaal–Orange River System: high-level schematic diagram 

Improving the utilisation of the Lesotho Highlands Water Project
whilst deepening international cooperation
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undertaken under the auspices of the Lesotho Highlands Water 

Commission, started in 2005 and was essentially completed 

in 2008 at a cost of R60 million equally divided between South 

Africa and Lesotho. It recommended the building of a large dam 

at Polihali in Lesotho with connecting tunnels to the Katse Dam. 

Th is would initially add a 153 million m3/annum yield at 98% reli-

ability until a replacement dam is built to safeguard the supplies to 

the users from the Orange River. Th ereafter the abstraction from 

the Polihali Dam could be increased to 437 million m3/annum.

Th e LHWP II recommendation culminated in an agreement 

in August 2011, ratifi ed by South Africa in 2012, while Lesotho 

fi nalised its ratifi cation process in 2013.

Early in 2015 Lesotho’s Ministry of Foreign Aff airs and 

International Relations announced that Lesotho and South 

Africa were due to start the second phase of the LHWP at the 

end of March 2015. At that stage it was clear that the initial 

target date for completion of 2020 was in jeopardy.

Already at the 2012 World Water Forum in Marseille, France, 

senior Eskom and Sasol managers warned that the period until 

2020, when Phase II of the LHWP would start to deliver water 

to the Vaal, was one of major risk – a drought during this period 

could have severe implications for these strategic industries, as 

well as other large industrial water users, agriculture and munici-

palities located in and around the country’s economic heartland, 

Gauteng. With slippage in the programme of construction these 

concerns would have increased. However, improving the opera-

tion of the LHWP could make a crucial diff erence in the ability of 

South Africa to mitigate the eff ects of a severe drought.

CURRENT OPERATION OF THE LHWP AND HYDROPOWER
Water is supplied to South Africa from Lesotho according to 

the prescriptions of the Treaty. A specifi ed quantity of water 

is released each year through the tunnels to the Vaal Dam, ir-

respective of the state of storage in the Vaal River System. Th is 

arrangement is primarily to suit the requirements of Lesotho to 

generate power at their 80 MW underground hydroelectric plant 

at Muela in the Butha-Buthe district. It should be noted that, 

from the defi nition in the Treaty of “Project” and the descrip-

tion of its purpose, the LHWP is fi rstly a water transfer project. 

Lesotho is, in addition, allowed to use such water transfers to 

generate power. Th e water transfer emphasis was also refl ected in 

the apportionment of the project costs, where South Africa car-

ried all costs pertaining to the water transfer project and Lesotho 

paid only for the additional costs for power generation.

Prior to the opening of the Muela hydroelectric power sta-

tion in September 1998, as part of Phase 1A of the LHWP, all 

power to Lesotho was supplied by Eskom from South Africa. Th e 

electricity production at Muela ended Lesotho's previous de-

pendence, and even resulted in Lesotho becoming self-suffi  cient 

in electric power for a number of years. Later, due to the growth 

of Lesotho, the country again became reliant on Eskom to meet 

their peak power requirements, which had shown steady growth 

and exceeded 110 MW by 2006.

By 2010 Lesotho regularly exceeded its Notifi ed Maximum 

Demand of 24 MW from South Africa. Th e unplanned additional 

load resulted in insecure supplies to the country.

LHWP II AND HYDROPOWER
Th e feasibility study of the LHWP II assessed opportunities, pre-

sented by this phase, to generate additional hydropower. One of 

the options entailed enlarging the existing Muela Power Station 

and linking it with a tunnel directly from Polihali Dam.

A direct (and longer) tunnel route from Polihali Dam to 

the existing Muela Power Station was found not viable in the 
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feasibility study. However, Lesotho separately undertook further 

investigations in 2009 and came to the conclusion that they 

favoured this option, including a doubling of the power station 

from 80 MW to 160 MW (nominal output). Th e outages expe-

rienced by Lesotho, in addition to a desire for power-independ-

ence, arguably motivated their decision to invest R2.5 billion into 

this option.

South Africa was informed of Lesotho’s preference in 

September 2009, and that they required the full yield of Polihali 

Dam to go through the turbines following the operating logic 

of the Treaty. Th is requirement made the water resource plan-

ners of South Africa uneasy, as it ran counter to the general 

principle in systems operation to keep water in the higher level 

storages for as long as possible. Th is is so that the space in the 

lower dams can be utilised to catch fl oods that occur from 

the catchments in-between, i.e. below the upper dams. In ad-

dition, evaporation is generally lower in higher-lying regions. 

Th is is certainly the case here. Not only is the evaporation 

much higher at the Gariep and Vaal Dams than in the Lesotho 

Highlands, but these lower dams, being much fl atter, have 

much larger surface areas exposed to evaporation for the same 

volume of water stored. To be kept in mind, too, was that the 

total storage of the LHWP after construction of Polihali Dam 

would be huge – more than three times Mean Annual Runoff  

(MAR) storage to be available so that it would take a consider-

able period to fi ll.

To understand the implications fully, South Africa undertook 

a detailed systems analysis.

Figure 3: Restrictions with Block Delivery to the Vaal System

Figure 4: Restrictions with Variable Delivery to the Vaal System 
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SYSTEMS ANALYSIS AND IMPLICATIONS
OF EXTENSION OF HYDROPOWER FACILITY
Subsequent to the negotiation of the Treaty, signifi cant advances 

were made in the methodology used to analyse complex water re-

source systems. Tools developed in South Africa took into consid-

eration the diff erent levels of assurance required by diff erent user 

sectors, growth in demands, and the imposition of restrictions to 

ride out droughts. Modern systems modelling methodology ena-

bles the water resource manager to analyse complete systems; in-

stead of looking at the Vaal, the LHWP and the Orange separately, 

systems could be combined and analysed in an integrated manner.

To examine the Lesotho preferred option the LHWP and the 

Vaal Systems were linked. Th e high-level schematic in Figure 1 

shows the complexity of the system.

A number of operational scenarios were analysed. Two sce-

narios are shown in Figure 2 (note that Polihali Dam was sched-

uled for completion in 2020 and the replacement dam in 2022).

In the fi rst scenario, fl ow through turbines was phased in 

over two years, after which the full yield of LHWP II is passed 

through. Th is was Lesotho’s preference and called the “Block 

Delivery”. In the second scenario, fl ow through turbines took 

place in accordance with the actual requirement of the Vaal 

System, and kept in mind capacity limitations of the tunnels. 

Th is was called the “Variable Delivery”. Th is Variable Delivery 

scenario meant that the full Phase I transfer still took place to 

the Vaal, but the Phase II yield was held back in the Polihali Dam 

and only transferred as and when the Vaal required it.

When shortages of water supply are experienced, users have 

to be restricted. Depending on the severity of the restriction this 

can have severe social and economic impacts. Targeted assur-

ance levels for the diff erent user sectors in the Vaal System were 

set according to their varying characteristics and their ability to 

withstand diff erent severities of restrictions. Th e likelihood that 

restrictions will be imposed was assessed for each of the oper-

ating scenarios. In Figures 3 and 4 the red colouring shows where 

risk criteria are violated.

Th e Block Delivery rule results in almost continuous violations 

of the risk criteria over the period of analysis. Th e Variable Delivery 

rule shows a violation shortly before the Polihali Dam comes on 

stream and then again after 2045. From a water delivery perspective 

this rule is superior – it gives the lowest risk of restrictions. 

Th e results of the systems analysis showed that the Block 

Delivery rule would have destroyed any water resource benefi t 

the LHWP II held for South Africa. Th ese results were so con-

vincing that Lesotho decided to abandon their plans to double 

the Muela hydroelectric plant. Th e outlay, as proposed in the fea-

sibility study, was accepted by the two governments and formed 

the basis of the agreement signed. 

FURTHER ANALYSES
Th e above results indicated a need for further studies to optimise 

the current transfer rule. A preliminary analysis entailed applying 

the Variable Delivery rule to the whole project, i.e. the LHWP I as 

current and after 2020 the scheme enlarged with LHWP II. Th e im-

pact on the users in the Orange Basin, as well as the Vaal Basin, was 

examined and the results are shown in Figures 5 and 6 respectively.

Th e graphs in Figures 5 and 6 show a marked reduction in risk 

in the Vaal System in the period prior to the Polihali Dam coming 

on stream, and also that a further phase to augment the Vaal System 

would only be required round 2050. With regard to the Orange 
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System, the replacement dam will only be required to be in place after 

2030. Th is is a result of the fact that the excess water held back in the 

LHWP dams and not utilised for the Vaal – when the Vaal does not 

require it – could be used rather in support of the Orange System.

CONCLUSIONS
With the delays in the construction of the Polihali Dam the con-

cerns for shortages in the Vaal System in the next number of years 

are growing. Systems analyses have shown that a fl exible operating 

rule, one that changes over time based on the short-term balance 

between available yield and the water requirements in a particular 

year, can markedly reduce the risk of curtailments. Little time 

is left to come to an arrangement regarding a revised rule to be 

implemented for the next number of years, and this needs to start 

as soon as possible. Th is will require keeping the Katse and Mohale 

Dams as full as possible, for as long as possible. 

To come to such an arrangement South Africa will need to as-

sure Lesotho that it will not be adversely aff ected, in particular with 

regard to assurances of electricity supplies and royalty income.

Although not of the same urgency, the two countries also 

need to agree on a longer-term operating rule for the enlarged 

project. It has been demonstrated that a fl exible operating rule 

holds signifi cant benefi ts as opposed to the Treaty operating 

rule currently in place. With a water-energy linked arrangement 

between the two countries, cooperation will be deepened even 

further, which will benefi t both parties in the future. 

Figure 5: Restrictions to the Orange System with Variable Delivery rule applied to both LHWP I and LHWP II

Figure 6: Restrictions to the Vaal System with Variable Delivery rule applied to both LHWP I and LHWP II 
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THE SWAZILAND WATER SERVICES 

Corporation awarded Inyatsi Construction 

a tender to construct a Wastewater 

Treatment Plant and Outfall Sewer located 

on the outskirts of Matsapha in Swaziland. 

When operational, this plant had to be able 

to process up to 20 Mℓ of wastewater per 

day. Practical completion was awarded in 

September 2014. 

Th e scope of works involved the con-

struction of 7.5 km of pipeline connecting 

the existing sewerage network to the new 

plant. Th e pipes were precast concrete 

pipes, spigot and socket 75d class and 100d 

class, depending on the depth of the pipe-

line. Th e diameters varied from 450 mm 

to 900 mm. Various watertight structures 

were constructed at the plant – from the 

complex inlet works to the 20 Mℓ biolog-

ical reactor. Offi  ces and dwellings for the 

future plant staff  were also built, as well 

as the dewatering building and electrical 

rooms. Th e internal road network was 

constructed with interlocking pavers, and 

the 3.5 km access road was surfaced with a 

single-seal fi nish.

Th e challenges which were encoun-

tered generally revolved around the 

topography of the area. As this plant was 

to be gravity-fed from the existing sewer 

networks in Matsapha, it would have to 

maintain the necessary gradients for the 

Wheatley Orwin

Junior Site Agent

Inyatsi Construction Ltd

wheatley@inyatsi.co.sz

Matsapha Wastewater Treatment Works Matsapha Wastewater Treatment Works 

Part of the outfall sewer crossing a swamp
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raw sewage to fl ow. As there was a climb 

in the ground level on the direct route 

between the existing sewer lines and the 

new treatment plant, the best way would 

have been to take the pipeline around this 

obstacle by following the geographical 

contours. However, the most direct route 

along the contour path was not possible, 

due to factories and warehouses in the 

already established industrial area. Th is 

meant that the only available routes 

pushed the pipeline closer to the swamp-

lands surrounding the Lusushwana River. 

A signifi cant portion of the proposed 

pipeline would have been inaccessible as 

a result. Th e solution was to construct a 

permanent access road adjacent to the 

pipeline, using dump rock, followed by a 

geotextile cloth, and fi nished with a com-

pacted gravel layer. Trucks delivered rock 

to the edge of the path, and an excavator 

placed the rock in front of it, creating a 

rock bridge over the river. Th is allowed 

access to the pipeline route for construc-

tion, while also serving as a path for 

future service maintenance.

Th e success of this project, which 

was completed within budget and on 

time, can be attributed not only to the 

professional working relationships be-

tween the client, engineer and Inyatsi 

Construction, but also to the application 

of the principles of QCD – Quality (do 

it right the fi rst time), Control (control 

every last little detail of every action to 

ensure that it is done right the fi rst time) 

and Discipline (to continuously do this 

every time and in everything).

The construction of this plant has 

eliminated the need for the ponds which 

were being used for treatment, but 

which were no longer adequate because 

of the ever growing industrial area in 

Matsapha. This new plant will also 

ensure that downstream communities 

will not be subjected to environmentally 

unacceptable eff luent discharged into 

the river. The size of the new plant will 

furthermore enable the construction 

of the Ezulwini Sewerage works, which 

will cater for the continued growth 

of the entire area. This is an impor-

tant development area in Swaziland, 

boasting various hotels, shopping cen-

tres, offices, residential areas and other 

ongoing developments, two of which 

are the construction of an International 

Convention Centre and a five-star hotel 

(Inyatsi Construction is involved in 

both these contracts). 

Part of the outfall sewer river crossing

The treatment plant approaching final stages of completion

Biological reactor filled with water for water-tightness testing
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FORMATION OF SANCOLD
The South African National Committee 

on Large Dams (SANCOLD) was 

formed in 1965 when it joined the 

International Commission on Large 

Dams (ICOLD). At that stage there were 

only 45 member countries in ICOLD 

compared to the current 97, and six 

African Member countries compared to 

the 22 at present. When joining ICOLD, 

the proposed National Committee must 

form the organisation and prepare a 

constitution, as well as submit a register 

of its large dams, generally defined as 

having a height of more than 15 m. The 

current Register of South African Large 

Dams is on the SANCOLD website. The 

original initiative to form SANCOLD 

was driven by the then Department of 

Water Affairs. It is interesting to note 

that the SAICE Water Engineering 

Division also celebrates its 50th anni-

versary this year (see page 70). Over the 

years there has been close collaboration 

between the two bodies.

SANCOLD GOVERNANCE 
STRUCTURES
Th e structure of the original SANCOLD 

Management Committee was on a cor-

porate basis, with representatives being 

nominated by organisations such as the 

Department of Water Aff airs (DWA), 

SAICE, SAFCEC, CESA, Universities and 

IMESA. Th e dominant organisation was 

the DWA. Th e focus of SANCOLD in the 

early years was more on international 

activities rather than local ones.

The organisation underwent a major 

change in governance in 2008 and is 

now based on a more democratic and 

representative structure. Details and 

the constitution are on the website. 

SANCOLD currently has 52 Corporate 

Members and 191 Individual Members. 

Paid-up members receive a member-

ship certificate for the year in question. 

Membership benefits include significant 

discount for the attendance of the 

Annual SANCOLD Conference/Course 

and access to free ICOLD publications. 

In addition SANCOLD is now recog-

nised as a Voluntary Association with 

ECSA, which gives members credits for 

ECSA fee reduction and CPD points. 

SANCOLD’s current activities are now 

directed to a balance between interna-

tional and local activities.

SAICE has a reserved position on the 

SANCOLD Management Committee, the 

current representative being Dr Eduard 

Vorster from the Geotechnical Division, 

with Tente Tente from the Water 

Engineering Division as the alternate.

SANCOLD PERSONALITIES
A number of prominent persons come 

to mind when looking at the history 

of SANCOLD. In the initial years 

the chairman was the Head of the 

Department of Water Aff airs or the 

Secretary (now Director-General). Th e 

fi rst chairman was Mr JM Jordaan, fol-

lowed by Messrs JP Kriel and JG du 

Plessis. Th ereafter the chairman was a 

senior member of the DWA, such as a 

Deputy Director-General. Th e incum-

bents were Drs Th eo van Robbroeck and 

Paul Roberts.

In 2000, Rob Williamson of Knight 

Piésold was elected as chairman, and he 

was followed by Danie Badenhorst in 

2010. Th is change of chairmanship from 

the DWA coincided with the increasing 

involvement of the private sector in dam 

engineering.

A large number of outstanding per-

sonalities in the engineering fi eld were 

members of the SANCOLD Management 

Committee over the years. Names such as 

Dr Paul Roberts

Secretary: SANCOLD

secretary@sancold.org.za

www.sancold.org.za

SANCOLD celebrates its

50th anniversary

Clanwilliam Dam 
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Prof Des Midgley, Dr Henry Olivier, Prof 

Albert Rooseboom, Prof Geoff  Pegram, 

Mr Willie Croucamp and Dr Chris 

Oosthuizen spring to mind.  

SANCOLD members have held 

high offi  ce within the ICOLD organisa-

tion, and ICOLD vice-presidents were 

Dr JP Kriel, Dr TPC van Robbroeck, 

Dr CPR Roberts and Dr GR Basson, with 

Dr van Robbroeck also serving as ICOLD 

president from 1994 to 1997.

ICOLD currently has some 25 

Technical Committees with international 

membership. South Africa has chaired a 

number of these Committees which have 

produced valuable publications, known 

as ICOLD Bulletins. Th ese publications 

refl ect the state of the art in the various 

disciplines.

SANCOLD ACTIVITIES OVER THE 
YEARS
Th e initial years of SANCOLD’s exist-

ence were focused on ICOLD activities, 

such as providing information for the 

various Technical Committees. In 1978 

SANCOLD hosted an ICOLD Executive 

Meeting in Cape Town. Th is was followed 

in 1994 when it hosted the Executive 

Meeting and Congress in Durban. 

International delegates still remark on the 

1994 event and the enjoyable time they 

had in South Africa! Th e Congress was 

opened by the newly elected President 

Nelson Mandela.

Th e most signifi cant local event was the 

Symposium on Dam Safety in September 

1986. ICOLD had been promoting the 

regulation of dam safety, and the exposure 

to international best practice had encour-

aged the Department of Water Aff airs to 

promulgate dam safety legislation in July 

1986. Th e Symposium was organised in 

collaboration with the then Hydraulics 

and Water Engineering Division of SAICE. 

Th e organising committee members were 

CPR Roberts (Convener), A Rooseboom and 

WS Croucamp. Willie Croucamp became 

the Head of the DWA Dam Safety Offi  ce for 

many years and laid the sound foundation 

which we still have today. Th e Dam Safety 

Regulations were updated in 2012 in terms 

of the 1998 National Water Act, and no 

major changes were made to the original 

Regulations which have withstood the tests 

of time.

During the early 1990s SANCOLD 

produced several Guidelines on aspects 

such as fl oods and freeboard for dams. 

An initiative is currently under way to 

update these Guidelines. Th e Guideline 

on Freeboard for Dams was updated in 

2011 in association with the University 

of Stellenbosch and the Water Research 

Commission. Th e Guideline on Floods is 

a large exercise, and SANCOLD has pro-

posed a National Flood Study Programme 

to the Water Research Commission which 

will cost some R28 million. About 40 

years of fl ood data needs to be included 

in the revised analysis, in addition to new 

fl ood methodology.

SANCOLD, in association with the 

Department of Civil Engineering of 

the University of Stellenbosch, ran a 

number of well attended courses and 

conferences so far in this century. Since 

2014, SANCOLD has been responsible 

for the logistical arrangements in con-

nection with the Annual Conference. 

Further details on the current activities 

of SANCOLD are on its website 

(www.sancold.org.za).

SANCOLD: THE FUTURE
SANCOLD has an ambitious programme 

of activities for the future, and these ac-

tivity items are mentioned on the website. 

Two main future activities are:

 ■ SANCOLD Annual Conference, 

1–3 September 2015, Cape Town

 ■ ICOLD Annual Meeting, May 2016, 

Johannesburg.

Th e general theme of the SANCOLD 

Annual Conference 2015 is Dam safety, 

maintenance and rehabilitation of dams 

in Southern Africa. Two tour options are 

being off ered, namely:

 ■ Clanwilliam Dam raising and Bulshoek 

Dam rehabilitation, or

 ■ Visit to the historic Table Mountain 

dams where signifi cant rehabilitation 

work was undertaken.

Arrangements for the organisation of 

the ICOLD Annual Meeting in 2016 in 

Johannesburg are in full swing. We will 

be attending the forthcoming ICOLD 

Meeting and Congress in Norway to 

encourage attendance in 2016. Our logo 

for 2016 is shown below and refl ects the 

linkage between water and gold, which 

were so important to our economy in the 

early years of industrialisation. It is rather 

appropriate that the selection of this 

gold–water linkage coincides with our 

golden anniversary! 
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INTRODUCTION
SAICE’s Water Engineering Division celebrated its 50th anniver-

sary during National Water Week on 20 March 2015. Th e stylish 

event was attended by the who’s who in the industry and was 

held at the Johannesburg Country Club in Auckland Park.

Entertainer and comedian Conrad Koch, with his ven-

triloquist dummy Chester Missing, were the masters of 

ceremonies for the evening. Special guest speaker, Neil 

Macleod, gave an insightful presentation, titled Looking back 

40 years and imagining the next 40 years – where will we be 

in 2055? The presentation was based on his 40-year career 

with the eThekwini Municipality, and highlighted various 

innovations and technologies over the past four decades. He 

also gave the audience a glimpse into what we could expect 

to see in 2055.

Kevin Pillay, current chairman of SAICE’s Water Engineering 

Division, said: “I am honoured to hold offi  ce in this milestone 

year, and to join the illustrious group of past Water Engineering 

Division chairpersons and water sector engineering prac-

titioners.” He also paid tribute to South Africa’s competent 

engineering practitioners, saying that we can pride ourselves in 

having some of the world’s leading water specialists.

HISTORY OF THE DIVISION
Th e March 1964 issue of Th e Civil Engineer in South Africa 

(what is now Civil Engineering) stated that, in the Institution’s 

1960 annual report, mention had been made of the need for an 

organisation to represent South Africa on bodies such as the 

International Water Supply Association. “Th e Council has now 

decided to proceed with the formation of a Division of Hydraulic 

Past chairpersons of the SAICE Water Engineering Division who attended the function
Back row from left : Stefan Malan, Prof Kobus van Zyl, Francis Gibbons, Kevin Pillay, Dr Martin van Veelen, Dr Thinus Basson, 

Prof Fanie van Vuuren and James Perkins
Front row from left : Bob Pullen, Dr Paul Roberts, Brian Hollingworth and Dr Mike Shand

Celebrating 50 years of
water engineering accomplishments

Debbie Besseling

SAICE Technical Divisions Administrator

Editor: 50th Commemorative Publication

debbie@saice.org.za

Kevin Pillay, current chairman of SAICE’s Water 

Engineering Division, said: “I am honoured to 

hold offi ce in this milestone year, and to join the 

illustrious group of past Water Engineering Division 

chairpersons and water sector engineering 

practitioners.” He also paid tribute to South 

Africa’s competent engineering practitioners, 

saying that we can pride ourselves in having 

some of the world’s leading water specialists.
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Engineering, and a sub-committee has therefore been formed to 

draft the rules of procedure, etc.”

In January 1965 the fi rst Divisional Committee of Hydraulic 

Engineering was established with ERP Chunnett as the 

chairman, JR Daymondas vice-chairman and LW Fourie as 

secretary. Other committee members included EL Baylis, 

R Immelman, RJ Laburn, Prof DC Midgley, RIDM Myburgh and 

PR Sanderson.

In 1965 the fi rst newsletter of the new division highlighted 

the vital need for such a division: “For some time there has been 

a feeling in the Council that the formation of a special division 

could do much more to promote activity in the fi eld of hydraulic 

engineering within the Institution. Matters of specifi c interest 

to hydraulic engineers tended to be overlooked in the whirl of 

general business, and it was left to a few individuals to struggle 

on without the benefi t of a recognised body to back them up. 

Th ere was no forum where water and water engineering prob-

lems could be thoroughly discussed and defi nite lines of action 

planned by the persons concerned.”

With the establishment of this division an important 

deficiency in the Institution’s framework had been made 

good. On 23 March 1965 an inauguration event was held, 

where the then president of SAICE, Thomas Watermeyer, 

said: “This evening we inaugurate the Division of Hydraulic 

Engineering. Its formation is warmly welcomed by the 

Institution, not only because of the vital importance of 

hydraulic engineering in the affairs of our country, but also 

because the establishment of this division completes the 

basic structure of our technical activities.”

MEMBERSHIP
Th e annual report of the division for 1965 reported that, during 

the fi rst full year of the division’s existence, its membership 

reached the 220 mark. Today in 2015 the division has 1 630 

members, making it one of SAICE’s largest divisions.

A COMMEMORATIVE PUBLICATION
To commemorate its 50th anniversary, the division produced 

a publication titled Celebrating 50 years of SAICE’s Water 

Engineering Division – 1965 to 2015.

Th is book includes messages from past chairpersons of the 

division, while the main section is dedicated to milestones from 

1964 to the present, covering outstanding individuals, projects, 

technologies and events throughout this time. Articles by in-

dustry specialists are also included.

Putting the book together, and seeing the many one-of-

a-kind and world-fi rst technologies and projects that had 

achieved success and recognition over the years, was a remark-

able learning experience, and made one appreciate again that 

we have a lot to be proud of in our South African water engi-

neering history!

IN CLOSING
This occasion indeed offered the ideal opportunity to pay 

tribute to those civil engineers who have over the years 

served under the SAICE Water Engineering Division. In 

the spirit of the Institution as a voluntary association, the 

Division’s committee members are all volunteers who offer 

their time and expertise to benefit and give back to fellow 

SAICE members. 

Special guest speaker Neil Macleod (former Head 
of Water and Sanitation at eThekwini Municipality, 
and SAICE 2007 President) addressing the guests

Kevin Pillay, chairman of the SAICE Water 
Division, proudly displaying the Division’s 
publication celebrating its 50 years

A happy celebration – Bob Pullen cutting the 
commemorative water droplet cake  

Guests thoroughly enjoyed the well organised and happy occasion
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E C O N O M I C  P R I C I N G  O F  S E R V I C E S

INTRODUCING SUSTAINABILITY
As a household you will receive all 

manner of suggestions on how to go off  

grid, put in a solar geyser and ultimately, 

if you are to follow the advice of the Bill 

and Melinda Gates Foundation, get rid of 

the fl ush toilet.

However, what might be appropriate 

for the single household might not be ap-

propriate for Government’s objective of 

trying to develop fi nancially and environ-

mentally sustainable cities. 

In this article the author will draw 

from his own household experience to 

demonstrate how concentrating on one 

service can lead to the wrong decisions in 

developing a sustainable city.

During the late 1990s and early 2000s 

the author was working extensively in 

low-income communities and became 

interested in how to reduce the cost of 

services as much as possible. Working 

on a single house on a 496 m2 property 

in what is regarded the inner city of 

Johannesburg, he managed to reduce 

its monthly household service bill from 

R2 860 to R1 720 (in 2015 prices), while 

maintaining the same quality of service. 

Th is was achieved through good insula-

tion (for both summer and winter), ven-

tilation of the roof space, installation of 

a solar geyser, rainwater harvesting, and 

demonstrating through the use of grey-

water recycling and the use of a dry toilet 

that it was possible to disconnect from 

the municipal sewer.

If this were done for an RDP house the 

savings would be even more signifi cant, as 

rates are not payable on the fi rst R200 000 

(see page 73 for the cost comparisons). It 

would thus appear that it would be a com-

plete no-brainer to install all of these tech-

nologies. Th e author has in fact often been 

called on to give support to alternatives to 

fl ush toilets which, to the surprise of many, 

he has refused to do, as dry sanitation and 

solar geysers are only appropriate for par-

ticular circumstances. But why?

Th e cost of services as they appear 

on the municipal bill does not represent 

the full cost to the household – transport 

to the socio-economic hubs must be 

factored in as well. For example, a single 

breadwinner in a household travelling 

from Vlakfontein (next to the Ennerdale 

toll plaza) to Yeoville will take two taxis 

at a total cost of R66 per day. If the 

Vlakfontein to Johannesburg Central 

trip can be eliminated this could result 

in a saving of R54 per day (R1 134 per 

month). Th is saving is signifi cantly more 

than the R261 per month for waterborne 

sewage. What is interesting is that whilst 

low-income households are acutely aware 

of transport costs, often factoring it 

into their spending calculations, richer 

households are often oblivious as to how 

transport costs add to their monthly ex-

penses and how they could curtail them if 

so desired.

HIGH-DENSITY LIVING OR
LOW-DENSITY LIVING?
Since space in central Johannesburg is 

limited, the choice for the household 

is either to live in a single house on 

a suffi  ciently large stand to utilise all 

the cost-saving technologies, but incur 

transport costs, or to move into higher 

density living in central Johannesburg 

with reduced transport costs but higher 

municipal service costs.

Th e fi rst casualty of this move into 

central Johannesburg will be the dry 

toilet and the greywater recycling, as 

there will no longer be suffi  cient garden 

space to utilise the greywater and space 

to compost the faeces. Although the 

Bill and Melinda Gates Foundation 

have launched a campaign to reinvent 

the toilet, they have not been able to 

answer the often-asked question of how 

the greywater will be treated and trans-

ported away if no sewers are provided. 

If it makes the most economic sense to 

pipe water in then the same logic would 

This article is the fi fth in a series on the economic pricing of services and 
the benefi cial effect this could have on the economy and the everyday 
lives of people. The fi rst four articles appeared in the October 2014, 
November 2014, March 2015 and April 2015 editions of Civil Engineering. 

Richard Holden Pr Eng

Business Analyst TCTA

richarddholden@gmail.com 

How low can you go? 
How much can you reduce your household service costs?

This series of articles is presented in the author's personal capacity 
and does not refl ect the views of his employer.
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Table 1 Cost of services pre-conversion at current City of Johannesburg municipal tariffs for a four-adult household residing at 48 Natal 

Street, Bellevue East, a 496 m2 stand

Service Average consumption Amount incl VAT (Rand)

Water 23 m3 228.29

Electricity 870 kWh 1 377.47

Egoli gas 0.1 GJ 129.28

Sewer  261.95

Refuse  112.85

General rates  143.76

Bottled gas 1 x 48 kg bottle every two months plus 4 x 9 kg bottles for heating during winter 607.20

Total cost  R2 860.79

Table 2: Cost of services post-conversion with a monthly read meter for 48 Natal Street

Service Average consumption Amount incl VAT (Rand)

Water 15 m3 85.01

Electricity 490 kWh 928.42

Egoli gas 0.1 GJ 129.28

Sewer  261.95

Refuse  112.85

General rates  143.76

Bottled gas 4 x 9 kg bottles for heating during winter 60.00

Total cost  R1 721.27

Saving per month comparing Tables 1 and 2 R 1 139.52

Saving per year R 13 674.25

Table 3 Cost of services post-conversion at current consumption with a prepaid meter for 48 Natal Street

Service Average consumption Amount incl VAT (Rand)

Water 15 m3 85.01

Electricity 490 kWh 526.54

Egoli gas 0.1 GJ 129.28

Sewer 261.95

Refuse 128.65

General rates 143.76

Bottled gas 60.00

Total cost R1 335.18

Saving per month comparing Tables 1 and 3 R1 525.61

Saving per year                                                                      R18 307.32

Table 4 Cost of services for an RDP house with no sewer connection, with a prepaid meter

Service Average consumption Amount incl VAT (Rand)

Water 15 m3 85.01

Electricity 490 kWh 526.54

Egoli gas 0.1 GJ 129.28

Sewer 0.00

Refuse 128.65

General rates 100% rebate on rateable value below R200 000 0.00

Bottled gas 4 x 9 kg bottles for heating during winter 60.00

Total cost R929.47

Saving per month comparing Tables 1 and 4 R1 931.32

Saving per year                                                                     R23 175.83
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Installing roof ventilation is one of the ways in which 
monthly household service bills can be reduced 

With greywater recycling it is possible to disconnect from 
the municipal sewer and save further on household costs   

A four-adult household residing at 48 Natal Street, 
Bellevue East, Johannesburg, on a 496 m2 stand

apply to taking the same water away. Th e 

only other method – using conservancy 

tanks and vacuum tankers – boggles the 

mind, due to the additional number of 

trucks that this would put on the road 

(along with all the attendant accidents 

and spills).

A further advantage of high-density 

living that is not often mentioned, is 

that the amount of water needed to 

f lush a toilet decreases as the densi-

ties increase. This is because the water 

is required for two purposes: (1) to 

empty the toilet pan, and (2) to carry 

the waste, at minimum grade, to the 

point where other waste streams join. 

In a single house, such as the author’s, a 

f lush of 5.5 litres is required to prevent 

blockages, but the same toilet installed 

in the f lats next door would function on 

a f lush of 4.5 litres.

Th e second, but not immediate casu-

alty will be solar geysers. Th e limitation is 

the amount of roof space and the length 

of pipe from the roof to the apartments. 

Whilst solar geysers on high rise blocks 

of fl ats in Hillbrow would be an impos-

sibility (at least for all the fl ats), it would 

be perfectly feasible to connect up all the 

fl ats in the three- to four-storey blocks 

in Yeoville (or even Th e Houghton on 

the Houghton Golf Course). Since these 

blocks of fl ats represent at least six times 

the original density of single occupancy 

stands this would go a long way to re-

ducing transport costs and still keep 

service costs low.

THE SOLUTION
So, in answering the question of “How low 

can you go?” the answer for the nation as 

a whole, though not necessarily for the 

individual household, lies not in the more 

esoteric technologies such as dry sanita-

tion, but in reducing a household’s trans-

port costs by bringing people as close as 

possible to socio-economic opportunities.

Public policy should therefore be 

geared towards this objective of densi-

fying the core, rather than building new 

single houses further and further out, and 

developing integrated public transport to 

ensure that car use in the densifi ed areas 

does not increase (think of what is hap-

pening in the inner city of Johannesburg 

as a good example of where policy should 

be taking South Africa).

Th e question is how can South Africa 

accelerate this trend to get as low as pos-

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

Vacuvent has recently developed a smarter, more sophisticated 

anti-shock orifi ce for air release valves. Vacuvent’s new, smart 

anti-shock nozzle opens under pressure should a large bubble 

of air enter the air valve. Th is largely solves the problem of air 

entrapment and dynamically limits the outfl ow of air during all 

pipeline phases.

Th e anti-shock orifi ce uses the air already in the pipeline as 

an airbag to reduce water hammer. It does this by regulating the 

fl ow of air out of the valve, depending on the pressure at that 

point inside the pipeline. Th e valve keeps a pocket of air inside 

the pipeline until the water has slowed enough so as to not cause 

water hammer when the air valve fi nally closes, and has been 

developed to know when it’s fi lling, operating at full pressure or 

draining, so that the one valve will fulfi l the function of many.

Figure 2 illustrates the fundamentals of how it works, as-

suming a 50 m head and no orifi ce. From Boyle’s law the air pocket 

will be 17% of the initial volume (curve B). When an orifi ce is 

fi tted, some air is expelled during the fi lling cycle and curve C 

shows how the original 17% volume is reduced. If the orifi ce is too 

big most of the air will be lost (shown with curve D), so the fi nal 

back pressure is too low to have any eff ect. Th e dotted line indi-

cates the fi nal back pressure as it crosses the 0 point vertical line.  

Vacuvent’s design point is to get the fi nal velocity towards 

the valve to almost zero (C), but still have some pressurised air to 

absorb the energy and dissipate the inertia of the water column 

by controlling the air release out of the anti-shock orifi ce – the 

smart part of the anti-shock orifi ce. If the orifi ce is too big, most 

of the initial air is lost and the fi nal velocity is too high, with no 

slowing eff ect (curve D).

All Vacuvent valves have the large orifice closed by a bias 

spring – having some valves on the pipeline with large orifices 

open will lose this vital air during the critical filling stage. 

Even multi-stage valves which have a switch point to switch 

The future of air release: 
the airbag for water pipelines

Figure 1: The Vacuvent airvalve 80VA25
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the large orifice to anti-shock can be problematic, because if 

sized incorrectly there may be insufficient air pressure in the 

pipeline to employ this. This leaves the large orifice open, and 

high velocities before slamming shut. It is therefore almost 

impossible to try to determine the switch point for each posi-

tion on the pipeline, and it is better to make sure the large 

orifices are always closed for venting. The final closing f low 

velocity has a direct influence on the induced pressure rise 

inside the pipeline.

A popular misconception is that keeping all the large orifi ces 

closed will slow down the fi lling rate, but that is not true on a few 

counts:

 ■ Th e presence of air in the pipeline means the designed friction 

loss is less than the full fl ow rate, so the initial fl ow will be 

higher given the same design energy (pumped or gravity).

 ■ Th e air volume is generally reduced as the pipeline starts to fi ll 

by compression.

 ■ Large orifi ces generally switch anyway at very low venting 

rates (3–5 kPa).

By having all large orifices biased closed during filling 

simply means the sufficient amount of air will be present in 

the valve for the smart anti-shock to absorb and dissipate 

that final energy. The Vacuvent air valve will always get rid 

of air inside the pipeline efficiently, as well as ensure faster 

pipeline filling and reduced water hammer. Provided the 

valve is sized for vacuum, the anti-shock will operate at any 

point in the pipeline profile.

 INFO

www.vacuventvalves.com

100 50 17 0 %

0

50
B C D

Orifice

Figure 2: Pressure variance of air flowing out through a small orifice 



Civil Engineering June 2015 77

Clause 3.1.1 of the By-Laws reads as follows: 
“Every candidate for election to the Council shall be a 

Corporate Member and shall be proposed by a Corporate 

Member and seconded by another Corporate Member.” 

Nominees accepting nomination are required to sign op-

posite their names in the last column of the nomination form. 

Nomination for election to Council must be accompanied by 

a Curriculum Vitae of the nominee not exceeding 75 words. 

The CV will accompany the ballot form, and the format of 

the CV is described in Sections A and B. According to a 2004 

Council resolution, candidates are requested to also submit a 

focus statement. Please see Section C in this regard.

Section A:  Information concerning the nominee’s con-

tribution to the Institution.

Section B:  Information concerning nominee’s career, 

with special reference to civil engineering 

positions held, etc.

Section C:  A brief statement of what the nominee in-

tends to promote / achieve / stand for / intro-

duce / contribute, or preferred area of interest.

Please Note: Nominations received without 
an attached CV will not be considered.
Closing date: 31 July 2015. Acceptable transmission formats – 

email, fax and ordinary mail. All nominations are treated with 

due respect of confi dentiality.

If more than 10 nominees from Corporate Members are 

received, a ballot will have to be held. If a ballot is to be held, the 

closing date for the ballot will be 31 August 2015. Notice of the 

ballot will be sent out using two formats, i.e.

1  By e-mail to those Corporate Members whose electronic ad-

dress appears on the SAICE database, and

2  By normal surface mail to those members who have not in-

formed SAICE of an e-mail address.

M Pillay Pr Eng

Chief Executive Offi cer

April 2015

Please turn over for nomination form >>

TO ALL CORPORATE MEMBERS
NOMINATIONS FOR ELECTION OF 
SAICE 2016 COUNCIL

In accordance with Clause 3.3 of the Constitution, the Council 
has elected Offi ce Bearers for the Institution for 2016 as follows:

President Dr C Herold

President-Elect Mr S Naicker

Vice-President Mr E Kerst

Vice-President Mrs D Magugumela

Vice-President Mr A Frieslaar

Vice-President Mr E Chinnappen

In terms of Clause 3.3.4 of the Constitution, the following are 
ipso facto members of the Council for the year 2016:

The immediate Past-President Mr M Pautz

The two most recent Past-
Presidents

Mr S Mkhacane

Mr P Kleynhans

THE SOUTH AFRICAN INSTITUTION OF CIVIL ENGINEERING – Nomination for election 
of Members of Council for the year 2016 in terms of Clause 3.1 of the By-Laws 

Civillain by Jonah Ptak
For more engineering humour, please visit “Unreal Bridges” 

on Facebook and “@TheUnrealBridge” on Twitter.
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Course Name Course Date Location
CPD Accreditation 

Number

Course 

Presenter
Contact

Road to Registration 
for Candidates

30 July 2015 Durban
CESA-357-04/2016

Allyson 
Lawless

margie@ally.co.za
2 September 2015 Johannesburg

Road to Registration 
for Mature Candidates

5 October 2015 Cape Town
CESA-484-01/2017 Peter Coetzee margie@ally.co.za

7 December 2015 Durban

Road to Registration 
for Mature Candidates

20 July 2015 Johannesburg

CESA-484-01/2017 Rob du Preez margie@ally.co.za8 October 2015 Johannesburg

3 December 2015 Johannesburg

Basic Contract 
Administration and 
Quality Control

22–24 July 2015 Cape Town
CESA-359-04/2016 Theuns Eloff margie@ally.co.za

14–16 October 2015 Durban

Getting Acquainted 
with Road Construction 
and Maintenance

19–21 August 2015 Durban CESA-379-05/2016 Theuns Eloff 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 GCC2010

6–7 August 2015 Johannesburg
CESA-377-05/2016 Theuns Eloff margie@ally.co.za

5–6 November 2015 Durban

Getting Acquainted 
with Sewer Design

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

Getting Acquainted 
with Geosynthetics in 
Soil Reinforcement

7–9 October 2015 Cape Town SAICEgeo14/01627/17
Edoardo 
Zannoni

margie@ally.co.za

In-house courses are available. To arrange please contact Margie Rigby (margie@ally.co.za) on 011 476 4100.

Candidate Academy Course Schedule 2015

Powerful Interface User-defined Beam Creep and Shrinkage Reinforcement Design
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SAICE Training Calendar 2015
Course Name Course Dates Location

CPD Accreditation 

Number

Course 

Presenter
Contact

GCC 2010

15–16 July 2015 Cape Town

CESA-672-02/2018 Neville Gurry cheryl-lee@saice.org.za

22–23 July 2015 Midrand

25–26 August 2015 Port Elizabeth

22–23 September 2015 Bloemfontein

29–30 September 2015 Midrand

7–8 October 2015 Mafi keng

14–15 October 2015 Durban

Technical Report Writing

16–17 July 2015 Midrand

SAICEbus12/01067/15 Les Wiggill cheryl-lee@saice.org.za

3–4 August 2015 Durban

24–25 August 2015 Cape Town

3–4 September 2015 Port Elizabeth

5–6 October 2015 East London

22–23 October 2015 Midrand

Practical Geometric 

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

Reinforced Concrete 

Design to SANS 

10100-1:2000

12 August 2015 Kimberley

Pending Greg Parrott cheryl-lee@saice.org.za16 September 2015 Port Elizabeth

27 October 2015 Midrand

Structural Steel Design 

Code to SANS 

10162:1-2005

11 August 2015 Kimberley

SAICEstr12/01158/15 Greg Parrott cheryl-lee@saice.org.za15 September 2015 Port Elizabeth

26 October 2015 Midrand

Business Finances 

for Built Environment 

Professionals

12–13 November 2015 Midrand SAICEfi n15/01617/18 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

9–10 September 2015 Durban

SAIMechE-0543-02/15 David Ramsay dawn@saice.org.za

30 Sept–1 Oct 2015 Cape Town

14–15 October 2015 Bloemfontein

28–29 October 2015 Port Elizabeth

4–5 November 2015 Midrand

Water Law of South 

Africa

12–13 August 2015 Durban

SAICEwat13/01308/16
Hubert 

Thompson
dawn@saice.org.za9–10 September 2015 Bloemfontein

14–15 October 2015 Upington

The Legal Process 

dealing with 

Construction Disputes

28–29 July 2015 Midrand

SAICEcon13/01368/16
Hubert 

Thompson
dawn@saice.org.za

25–26 August 2015 Upington

16–17 September 2015 Durban

21–22 October 2015 Port Elizabeth

4–5 November 2015 Bloemfontein

Earthmoving Equipment, 

Technology and 

Management for 

Civil Engineering and 

Infrastructure Projects

22–24 July 2015 Midrand

SAICEcon12/01177/15
Prof Zvi 

Borowitsh
dawn@saice.org.za

27–29 July 2015 Durban

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