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Examples of some complaints investigated:

Complaint 1: Green Water

Consumer complained of green water coming out of the tap and contacted Ekurhuleni Metro to investigate. A representative 

from Ekurhuleni municipality requested Rand Water to assist with the investigation and sample identification. Due to green 

colour observed in the sample received it was suspected that the colour could have been caused by algae. Microscopic 

pictures that were taken of the organism revealed the following:

 the organism in the sample was not an alga but identified as a bacterium or fungus;

 the cells were too small to be algae – algal filaments are much larger than what was observed in this sample;

 the colour – algal chlorophyll is more dark green than bright green; and

 the bacterium was identified as a photosynthesizing bacterium

It was identified as a Chloroflexus sp. – a green filamentous, photosynthesizing bacterium that is generally found in hot 

springs. The investigation revealed that the customer found this organism in the water after it had passed through a black 

plastic pipe that is exposed to the sun (and which can get very hot). These conditions are ideal for Chloroflexus sp to grow 

and multiply. Ekurhuleni representative was informed of the results and relevant advice was given (i.e. on how to  get rid of 

this bacterium growing on the inside of the pipe by  burying the pipe underground , or  covering it with a reflective material 

to decrease the temperature of the water in the pipe).

Complaint 2: Taste & Odour

A dentist contacted Rand Water complaining of bad taste and odour of the water coming from the tap. Onsite inspection 

carried out revealed the following:

 The building was being fed by two water lines (one at the back of the property and the other at the front of the property).

The first sample was taken at the dentist offices.

 The pathology laboratory had a distinct chemical smell and the second sample was taken from the pathologist office 

next door.

The results of the samples taken have shown a high concentration of various solvents (i.e. ethyl benzene, xylene and toluene).

Second round of results was taken to confirm these findings. The solvents were not detected in the municipal line. 
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Complaint 3: Visual

Mogale City requested assistance from Rand Water for analysis of black particles found in the water at the complainant’s 

home. The particles did not have the typical characteristics of bitumen or grit, the particles remained suspended in the water, 

some of the particles floated to the surface of the sample and stuck together on the rim of the bottle, and none sank to the 

bottom of the sample. The investigation ran over a month, samples were collected by the complainant on three separate 

occasions, 25th May, 11th June and again on 18th June, all these samples had black particles present. Rand Water took samples 

on the 27th May from both the complainants home and from a neighbour and neither of these samples had black particles 

present. Mogale City took samples on the 12th June, from the complainant’s home and borehole as well as the reservoir 

supplying the area, none of these samples taken had black particles present. Mogale city checked the meter point and no 

black particles were found. Despite the number of samples collected and consultation with various Scientific Services staff, 

Analytical Services were unable to identify the particles and could not link it to anything found in either the bulk distribution 

network or the municipal network. All of the samples taken by Rand Water and Mogale City complied to the drinking water 

specifications and results were all typical of a Rand Water supply with the exception of the borehole sample. No particles 

were found in the Rand Water supply during this investigation. All the results and findings were given to Mogale City to 

discuss with the complainant.   

Consumer Complaints Service Evaluations

The service evaluations done by customer services department on the complaints investigated indicated that complainants were 

satisfied with the action taken. These were some of the direct comments from customers.

Tap Analysis Programme

The Tap Analysis Programme (TAP) has been up and running for 17 years. This voluntary programme monitors water quality in the 

households of the end consumer. The programme monitors 75 sample points covering 13 municipal areas that are supplied by 

Rand Water, the table below shows the Municipalities included and the number of samples taken. 

Municipalities included in Rand Water’ TAP

Municipality No. of Samples Municipality No. of Samples

Johannesburg Water 7 Metsimaholo 4

Ekurhuleni Metro 11 Lesedi 3

Emfuleni 14 Victor Khanye 2

Mogale City 9 Randfontein 1

Midvaal 9 Merafong 1

Ngwathe 2 Rustenburg 1

Govan Mbeki 11
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Municipalities participating in the tap programme use the 

water quality data generated through the program as part of 

their water quality monitoring programme. The data collected 

confirms the excellent water quality that is supplied to the end 

consumer. The Programme is reviewed annually to include 

areas not covered within our area of supply.

Technical Meetings

Regular Water Quality Technical meetings are being held 

between the Water Quality Specialist Services Department and 

municipalities within Rand Water’s service area. These meetings 

were initiated in 2007 with the bigger municipalities and then 

expanded to include most of the municipalities in the Rand 

Water supply area. We are currently holding these technical 

meetings with all eighteen municipalities within our service 

area. The meetings with eighteen customers are scheduled to 

take place bimonthly or quarterly, depending on the agreement 

between Rand Water and individual municipalities. The aim of 

these meetings is to assist the municipalities to improve on the 

management of drinking water quality. As bulk supplier, Rand 

Water assists municipalities and ensures alignment in water 

quality aspects to meet the Blue Drop requirement through 

the technical meetings and specialist workshops. Rand Water 

hosted a Blue Drop workshop during May 2015; representatives 

from all eighteen municipalities were invited to attend. The 

Workshop programme included a presentations on the Ten Year 

Plan (Blue Drop requirements) as well as Water Conservation 

and Demand Management both  presented by Department of 

Water and Sanitation.  Rand Water gave presentations on Risk 

Management, Monitoring Programme and Incident Response 

Management. 

Mpumalanga Phase 1 – 

Bushbuckridge Water – Rand Water

On 1 April 2014 the Minister of Water and Sanitation dis-

established the Bushbuckridge Water Board and directed Rand 

Water to take over the supply of bulk potable water in the 

Bushbuckridge (BBR) demarcated area of supply.  The area of 

supply covers Bushbuckridge and Mbombela Local Authorities 

which form part of the Ehlanzeni District Municipality, 15 Water 

Treatment Works (WTW), with a treatment capacity of  245 Mℓ/

day supply water to 1, 5 million people.

The water treatment works include three large works (Inyaka, 

Hoxani and Kanyamazane) which together supply 200 Mℓ 

of potable water.  A number of smaller treatment works 

(Thulamahashe, Acornhoek and Edinburgh) supply local 

communities with drinking water while a number of package 
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plants (Marite, Sand River, Dwaleni, Mshadza and Legogote) 

also supply water in selected areas.  Two water treatment works 

have been taken out of commission (Shatale and Mjejane) 

during the year.  

Field assessments of all 15 WTW’s, including raw and final water 

quality assessments have been undertaken as part of a due 

diligence exercise.

During the year under review extensive work has been 

undertaken to improve the water quality management systems 

and close infrastructure gaps in order to improve water 

quality in the future.  Although the current water quality does 

not fully comply to the SANS 241 Drinking Water Standard, 

planned infrastructure improvements should lead to a marked 

improvement in final water quality.  Local testing laboratories 

have also come under intense scrutiny and upgrading of 

analytical equipment as well as upskilling of technical staff is 

also on the cards.

Although the future role of Rand Water and infrastructure 

ownership in the area is still under discussion, plans for future 

work have been prepared and a budget has been allocated to 

undertake the planned work in the short to medium term.

ANALYTICAL SERVICES

Water quality at Rand Water is managed throughout the 

value chain, beginning in the catchment, following up at the 

purification stations, continuing into the distribution network 

and culminating at consumers taps. This rigorous programme 

entails proper sampling from all designated sample points, 

followed with testing of the water samples by Rand Water 

Analytical Services, which is Rand Water’s fully accredited 

laboratory. Each year many thousands of samples are taken 

in this manner, and data obtained on these samples are used 

to monitor and manage water quality, ensuring the consistent 

supply of safe and healthy drinking water.  The water quality 

data produced by Rand Water Analytical Services underpins the 

water quality assurance programme.   

Throughout each twenty four hour shift, production staff at 

the purification stations and booster sites also produces water 

quality data on basic variables.  This data is produced at site 

laboratories and is utilised by plant operators for quality control 

purposes. Similarly, each production site at Rand Water has 

on-line instruments producing water quality data on basic 

variables. These instruments generate data continuously, seven 

days a week, 24 hours a day.  The reliability of all this water 

quality data is assured by Rand Water Analytical Services, with 

the coordination of a proficiency testing scheme and related 

technical support.   

Rand Water Analytical Services is comprised of dedicated, ISO 

17025:2005 accredited facilities, with four main laboratories: 

Microbiology, Hydrobiology, Organic Chemistry and Inorganic 

Chemistry.  Each of these laboratories remain fully accredited 

by SANAS (South African National Accreditation System) 

demonstrating their compliance to international best 

practices with respect to the production of analytical data.  In 

addition, these laboratories participate in various national and 

international proficiency testing schemes to monitor their 

performance against peer laboratories, thus demonstrating 

confidence in their technical competence and data integrity.
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Together, these four laboratories test for the suite of analyses 

as stipulated in the South African National Standard for 

potable water (SANS 241).  Over and above this standard, 

these laboratories also analyse Rand Water’s samples to check 

for water quality compliance with international standards as 

defined by the World Health Organisation.

The Inorganic Laboratory has recently installed updated 

technologies (ICP-OES and Discrete Analysers) to enhance 

production capability.  Laboratory process flows have also 

been streamlined to expand analytical capability, primarily to 

accommodate additional workloads from various Waste Water 

Treatment Plants.  These efforts are to support the expansion of 

Rand Water into the sanitation sector. The Inorganic laboratory 

produces data on metals, trace elements, ionic content, and 

the aesthetic qualities of water.  The newly introduced process 

flows segregate the production of data for potable water from 

that for waste water. 

The complexities developing in the catchment with respect to 

water quality are providing significant challenges to the Organic 

laboratory. Parent compounds and metabolites of an array of 

pharmaceutical products and cosmetics have been detected 

in certain waste streams.  The Organic laboratory therefore 

embarked on analysing for endocrine disruptor compounds 

to proactively monitor for the prevalence of these compounds.  

Although Pharmaceutical and Personal Care Products (PPCPs) 

and Endocrine Disruptor Compounds (EDCs) are not regulated 

in the supply of potable water in South Africa, Rand Water has 

proactively embarked on monitoring for these compounds in 

its supply chain. 

The focus of the Hydrobiology laboratory is aquatic toxicity, 

algae and algal toxin monitoring, aquatic invertebrate 

assessment and aquatic bio-monitoring.  Scientists from the 

Hydrobiology laboratory are collaborating with North West 

University and the University of Adelaide, Australia on the 

predictive modelling of toxic cyanobacteria in source water.  

Recent developments with the water authority in Singapore 

have initiated collaboration between water operators at the 

Singapore utility and Rand Water Hydrobiologists to assist 

operators in Singapore with invertebrate monitoring. 

The Microbiology laboratory focuses on analysing water 

samples for bacteria, protozoans and viruses.  The classical 

techniques used in this laboratory are gradually being replaced 

by technologically advanced molecular techniques.  This 

change over provides for rapid detection of organisms with the 

confidence required of such analytical tests.  The microbiology 

laboratory developed and implemented a new molecular 

based method for the rapid detection of Vibrio cholerae in 

water.  The newly implemented method was also successfully 

accredited by the accreditation authority. In addition, this 

laboratory has introduced a method for the genotyping of 

protozoans which positions the laboratory to forewarn Rand 

Water of potential threats in raw water quality. Laboratory staff 

engage in collaborative work with their peers both nationally 

and internationally, and present their findings at relevant 

conferences.    

All four laboratories support a variety of skills development 

programmes, including experiential student training, bursars, 

and graduate development (Rand Water internal graduates and 

National treasury graduates).  These initiatives require significant 

effort and resources from the laboratory to accomplish required 

goals in student development.

Laboratory expansion continues in all sections of the laboratory 

as incoming sample volumes reach significant levels, while 

commercial revenue at the laboratory sets new records.  The 

result of such expansion is displacement of laboratory staff into 

alternate office areas to accommodate larger production areas.

Laboratory management is in the process of devising plans to 

extend the laboratory facility to accommodate present and 

future growth.  

 PROCESS TECHNOLOGY 

The Process Technology Department seeks to proactively 

influence the choice of water treatment solutions at Rand Water 

in order to facilitate the production of the best quality water at 

the least cost. This entails the identification and implementation 

of the most appropriate technology in combination with the 

most advantageous treatment regime.



Key projects undertaken and focus areas in the year under review:

Evaluation of Water Treatment Chemicals

One of Process Technology’s core functions is to verify the 

technical suitability of water treatment chemicals currently in 

use at Rand Water. Comprehensive evaluations undertaken 

on chemicals submitted for tender purposes in this review 

period included evaluation of Ammonium Hydroxide, Fine 

Filter Sand, Sodium Hypochlorite and  Sodium Silicate used for 

the treatment of water intended for human consumption. The 

suitability of the current polyacrylamide used for the thickening 

of water treatment residue, as well as the performance of the 

current polymeric based coagulants used for water treatment 

were also evaluated. 

Rand Water employs monochloramine for the maintenance of 

microbiological quality in most parts of its distribution network.  

Although this disinfectant is relatively persistent, making it 

ideal for systems with long residence times, its depletion rate 

increases in the hot summer months.  This leads to occasions 

where supplementation of the disinfection capacity may be 

considered.  As increasing the monochloramine concentration is 

operationally challenging, a pilot scale project was undertaken 

to evaluate the potential of chlorine dioxide to be used as a 

co-disinfectant with monochloramine.  The pilot trials were 

successfully completed in early 2015 and results indicated that 

chlorine dioxide appeared to be chemically compatible with no 

negative water quality impacts being observed.

Determination of the optimal coagulation conditions and 

applicability of a commercially available rare earth metal 

composite for Vaal Dam water treatment was conducted. 

However, with regard to turbidity, treated water did not 

comply with the production specification rendering the 

coagulant unsuitable for this application. It may be more suited 

in applications requiring high phosphate removal with less 

stringent particulate removal requirements.

Water Quality Investigations

An investigation into the prevalence of antibiotic resistant 

bacteria (ARB) in the Rand Water network was conducted on 

source and final water.  The study was a qualitative approach to 

screen for the presence of ARBs.  Quantification of the ARBs that 

impact on treatment process, water quality and public health is 

still being investigated.

Process Optimisation

To ensure that Rand Water delivers safe, high quality drinking 

water that is within the water quality standards as set out in 

the South African national standard for drinking water in the 

SANS241, it needs to ensure that all the barriers needed for 

treatment are sufficiently optimised. There is a direct relationship 

between optimised water treatment plant performance and 

maximum public health protection in the form of safe drinking 

water. Process Technology conducts comprehensive water 

treatment process audit on annual basis.

Water treatment process audit is a thorough review of a plant’s 

design capabilities and associated administrative, operation and 

maintenance practices. It is conducted to identify factors that 

may adversely impact a plant’s ability to achieve optimal plant 

performance. Its major objective is to determine whether the 

plant is running optimally, and if the process is able to provide 

good quality drinking water both currently and in the future.

In keeping with topical issues in water quality and treatment 

options, an investigation using recently developed techniques 

for the fractionation of natural organic matter (NOM) was 

undertaken.  The study monitored NOM in the source water 

and its removal through the treatment process. A further pilot 

scale investigation into the application of granular activated 

carbon (GAC) showed that the removal efficiency of NOM 

increased by 20%, chlorine demand decreased by 37% and 

total trihalomethanes (THMs) decreased by 58%. 

The Process Technology department also provided support 

with respect to Rand Water’s extended area of operations 

in Mpumalanga.  A number of treatment plants in the 

Bushbuckridge and Mbombela local authority areas were 

assessed and recommendations for process optimisation were 

provided.  Such proactive interventions will continue in the 

2015/16 financial year.

Alternative Treatment Technology
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In recent years, surface water purification with ultrafiltration 

membrane has become an attractive alternative to conventional 

treatment. Some of the advantages of ultrafiltration membrane 

compared to conventional water treatment process include 

more or less need of chemical agents, good quality of 

produced water independent of feed water quality, good 

removal efficiency towards microorganisms, less production 

of sludge, compact process, and easy automation. Originally, 

ultrafiltration was used to remove turbidity and microorganism 

from good-quality surface water. Presently the main goal of 

this technology is for the removal of microorganisms, Natural 

Organic Matter (NOM), Dissolved Organic Matter (DOC) and 

other components. This trend can be attributed to the improved 

cost effectiveness of membrane systems as compared to 

conventional treatment technologies such as filtration and to 

progressively more stringent water quality regulations. Process 

Technology is evaluating direct membranes process as an 

alternative treatment option to conventional water treatment 

processes.  

The typical characteristics of source water in Vaal Barrage 

catchment are presently of low turbidity high algae measured 

as chlorophyll a and high organic matter measured as total 

organic carbon. Sedimentation is well known as an effective 

solid – liquid clarification process, but for water containing low 

density particles and algae are hardly removed because they 

tend to float. Dissolved Air Flotation solid liquid separation 

process is very effective in removing low density solids such 

as turbidity, colour, algae and organic matter. Small scale 

comparison investigation on dissolved air floatation and 

conventional sedimentation study was conducted. The removal 

rate for turbidity by dissolved air flotation was 15% higher than 

by sedimentation in normal turbidity period and 40% higher 

in low turbidity periods. The dissolved air flotation required 

less chemical dosage than sedimentation when polymeric 

coagulant was used as a treatment chemical.

1. Submerged ultrafiltration membrane pilot plant

2. Automated and Manual Filter Test Columns

3. Automated pilot plant with SCADA system
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PAPERS, POSTERS, PRESENTATIONS AND SESSION CHAIRS 

In line with the division’s objective to ensure the development & growth of skills and the enhancement of technical networks, staff 

members are encouraged to present (and publish) papers, posters and chair sessions at various local and international conferences. 

The following are papers, posters, presentations and sessions presented or chaired in the previous financial year.

No Name of paper/poster/chairing session Conference Date

1 Chairing of sessions : Leading water sub-committee 

discussion on DWA lab strategy

NLA Test & Measurement 

Conference

28 September – 

1 October 2014

2 Presentation: “Verification of on-line measuring instru-

ments for application in algae monitoring and research”

NLA Test & Measurement 

Conference

28 September – 

1 October 2014

3 Chairing of workshop:  “Addressing challenges associated 

with the detection of faecal coliform organisms in water 

matrices”

NLA Test & Measurement 

Conference

28 September – 

1 October 2014

4 Presentation:  “Determination of Halo Acetic Acids in 

Chlorinated Drinking Water Samples using a Reverse 

Phase Chromatography coupled to Mass Spectrometer”

NLA Test & Measurement 

Conference

28 September – 

1 October 2014

5 Presentation:  “Assessment of a simple method for the 

concentration and detection of enteric viruses in drinking 

water”

NLA Test & Measurement 

Conference

28 September – 

1 October 2014

6 Presentation:  “Monitoring of parasitic protozoans in the 

effluent of wastewater treatment works”

NLA Test & Measurement 

Conference

28 September – 

1 October 2014

7 Paper: Strategies for coagulation optimisation to improve 

the removal of turbidity and Ceratium hirudinella cells 

during conventional drinking water purification

Water Sciences & Technology: 

Watersupply: 14.5, 2014

November 2014

8 Paper: Total photosynthetic pigments in addition to 

turbidity during the selection of coagulation treatments: a 

drinking water treatment perspective

Water Sciences & Technology: 

Aqua: 64.1, 2015

2015

9 Paper: A Simplified Analytical Procedure for

Simultaneous Determination of Alkylphenol

Ethoxylates and Brominated Flame

Retardants in Fish Tissue Samples from Vaal River, South 

Africa

American Journal of Analytical 

Chemistry, 2015, 6, 422-428

Published 2 April 

2015

10 Paper: Improved derivatization protocol for simultaneous 

determination of alkylphenol ethoxylates and brominated 

flame retardants followed by gas chromatography–mass 

spectrometry analyses

Paper was originally presented at 

the 2014 WISA Biennial Conference, 

Mbombela.

Published in Water SA Vol. 41 No. 2 

WISA 2014 Special Edition 2015

25 – 29 May 2014

Published 2015

11 Paper: Alkylphenol ethoxylates and brominated flame 

retardants in water, fish (carp) and sediment samples from 

the Vaal River, South Africa

Environmental Science & Pollution  

Research

Published 14 April 

2015
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PAPERS, POSTERS, PRESENTATIONS AND SESSION CHAIRS (CONTINUED)

No Name of paper/poster/chairing session Conference Date

12 Presentation: Method Validation on ICP-OES: The 

highlights and pitfalls

TUT Seminar on ICP-OES 

spectroscopy

18 March 2015

13 Presentation: An Integrated approach to managing factors 

that impact on disinfectant residuals in drinking water 

value chains

Water Distribution and 

Management in Southern Africa 

Conference 2014

15 October 2014

14 Presentation: Hydrologic modelling using remote sensing 

and GIS in Luvuvhu River catchment, South Africa

Disaster risk sciences and 

management conference

2-3 March  2015

15 Paper: An integrated method for the simultaneous 

determination of alkylphenol ethoxylates and brominated 

flame retardants in sewage sludge samples by ultrasonic 

– assisted extraction, solid phase clean-up, and GC-MS 

analysis 

Microchemical Journal, V123, 

230-236

21 April 2015

16 Presentation: Water Scarcity, a driver for water 

reclamation, reuse and collaboration – 

United Nations World Water Day, 

Research and Innovation

20 March 2015

17 Presentation: Environmental Research and Pollution 

Monitoring of Environmental persistent pollutants: Past, 

Present, Future, Key note address

TUT 30 March 2015

18 Paper: A Simplified Analytical Procedure for Simultaneous 

Determination of Alkylphenol Ethoxylates and Brominated 

Flame Retardants in Fish Tissue Sample from Vaal River, 

South Africa 

American Journal of Analytical 

Chemistry, V6, 422-428

2 April 2015

19 Presentation: Application of immersed ultrafiltration 

membrane for potable water production 

UNISA Research Week March 2015

20 Presentation: Consumers knowledge and Readiness for 

Wastewater Reuse options in Water Resource Planning 

Asian Pacific Wastewater 

Reclamation and Reuse Conference

28 June 2015

21 Paper: Improved derivatization protocol for simultaneous 

determination of alkylphenol ethoxylates and brominated 

flame retardants followed by gas chromatography – mass 

spectrometry analysis

Water SA Special Edition 2015

22 Presentation: “Setting Vaal Barrage Water Quality 

Guidelines - Case study of successful public participation 

in water resource management”

Environmental Water Quality Con-

ference

6-7 November 2014

23 Presentation: “Water Quality Monitoring - A Rand Water 

perspective from 30 years in the water industry”

Environmental Water Quality Con-

ference

6-7 November 2014

24 Presentation: Wetland and Agriculture: Partnership for a 

Better Future 

National Wetland Indaba 2014 

Alpha Conference Centre

20-24 October 2014 

25 Conference Chairperson, facilitators and chairpersons of 

round table discussions.

2015 Water Show, Sandton 

Convention Centre

24-25 March 2015

Spirit of
Partnership Excellence Caring Equity Integrity



RAND WATER INTEGRATED ANNUAL REPORT 2014-15102

SCIENCE PROFESSORIAL CHAIRS FOR 
STRATEGIC RESEARCH AREAS
The role of the professorial university chairs is critical in 

assisting Rand Water experts, in the form of staff and graduate 

students, being trained in the division, and the full-time 

post graduates at the respective academic institutions, to 

focus their research endeavors on overcoming research 

challenges facing Rand Water. Through this process Rand 

Water will develop scientific skills, postgraduate qualifications 

and provide value for Rand Water, its stakeholders and the 

water sector. Strong emphasis on project teams and project 

management will ensure opportunities for staff development 

and delivery of solutions which add tangible value to the 

business and a competitive advantage to Rand Water and the 

South African water sector.  

CHAIR IN WATER MICROBIOLOGY

RAND WATER SCOPE OF WORK 

The primary responsibility is to effectively manage diverse 

research projects in the field of drinking water microbiology. 

This will involve development and execution of projects with 

clear measurable objectives in response to research questions 

raised by Rand Water. Potential Research aligned with Rand 

Water’s needs:

2014/2015 Projects

(i) Diversity, function and impact of bacteria in the distribution 

network

To conduct a detailed investigation of the microbial 

community composition and functions within the water 

production and distribution network of Rand Water and to 

use this data to investigate the effects of certain operational 

parameters and interventions on the quality of the water 

supplied by Rand Water.

Progress to date: 

 Collaboration with University of Glasgow (Dr Ameet Pinto) 

established. 

 Project awarded funding by the  Water Research 

Commission (WRC)

(ii) Emerging water-borne pathogens: The prevalence of Non-

Tuberculous Mycobacteria (NTM) in the Rand water bulk water 

phase.

To evaluate the occurrence and distribution of Non-

Tuberculous Mycobacteria in the Rand Water in the source 

water, chlorinated water and chloraminated water.

Progress to date:

Preliminary study completed.
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(iii) The Impact of environmental E. coli on water quality 

assessment

To evaluate the suitability of E. coli in predicting the microbial 

safety of drinking water and (if required) to improve the 

detection methodology to exclude environmental E. coli.

Progress to date:

 The full genome sequences of 12 unique environmental E. 

coli strains have recently been obtained and will be used 

to obtain information on the genetic structure, evolution 

and capabilities of these isolates.

 Collaboration with Dr Slavko Komarnytsky of the Plants for 

Human Health Institute at North Carolina State University 

established.

RESEARCH WORKSHOP

On the 16th April Process Technology and Rand Water 

University Chair in Microbiology hosted a successful seminar 

with attendees from Rand Water and University of Pretoria. The 

Seminar was titled: MANAGING AND EXPLOITING MICROBIAL 

COMMUNITIES IN DRINKING WATER SYSTEMS and the guest 

speaker was Dr. Ameet J. Pinto Ph.D., Assistant Professor in 

Environmental Engineering Infrastructure and Environment 

Research Division, University of Glasgow

Dr Ameet Pinto’s talk highlighted the experimental and 

theoretical efforts to develop a generalized predictive 

framework for microbial management in drinking water 

systems – a framework that will allow for robust predictions 

of the drinking water microbial community at the consumer’s 

tap over operationally relevant time-scales. Specifically, 

through a combination of hypothesis-driven data collection 

efforts, state-of-the-art DNA sequencing and bioinformatics 

approaches, and ecological modeling, it has been shown 

that changes in drinking water microbial communities are 

regulated by specific environmental and process conditions 

and that these changes are reproducible over fixed spatial 

and temporal scales. By integrating fundamental principles 

of microbial community assembly and dispersal into the 

framework, quantitative metrics that describe the dynamics 

of the drinking water microbiome are being developed. The 

ability to predict the dynamics of the drinking water microbial 

community may not only advance sustainability objectives for 

infrastructure and protection of public health, but may also 

enable a transition in drinking water management from risk 

mitigation to one that exploits the beneficial properties of 

microbes for long-term positive health outcomes.  

A similar approach will be used on the project “Event 

prediction and  correction framework for the Rand water 

distribution system” whereby a model will be developed to 

predictt the final microbial population in the distribution 

systems based on the  microbial population in the sand filters.

GROUND

SOURCE

SURFACE

PHYSICAL-CHEMICAL

DRINKING WATER DISTRIBUTION SYSTEM

FILTRATION

RESERVOIRS
RESIDENTS

DISINFECTION RESERVOIR
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CHAIR IN ORGANIC CHEMISTRY 

RAND WATER SCOPE OF WORK 

The primary responsibility is to effectively manage diverse 

research projects in the field of trace organic contaminants in 

drinking water, identification, analysis and removal of natural 

organic matter.  Potential Research aligned with Rand Water’s 

needs include new methods for the quantification of priority 

organic micro-pollutants.

2014/2015 Projects: 

(i) Concentrations of selected alkylphenol ethoxylates and 

brominated flame retardants in fish tissue samples from Vaal 

River, South Africa.

Determination of a method for the simultaneous 

quantification of alkylphenol ethoxylates and brominated 

flame retardants in fish matrices using ultrasonic extraction 

followed by concentrated sulphuric acid fats removal and 

solid phase extraction clean up; heptafluorobutyric anhydride 

derivatisation and gas chromatography-mass spectrometry. 

Progress to date:

 The presence and levels of APEs and BFRs in fish samples 

collected from the Vaal River in Gauteng, South Africa, 

were determined. 

(ii) Concentrations of Triclosan and Trichlorocarban in 

Zuikerbosch water treatment plant

To monitor the presence and levels of Triclosan and 

Trichlorocarba in influent and effluent wastewater collected 

from Zuikerbosch portable water plant.

Progress to date:

Preliminary study completed.  

(iii) Levels of Pbdes and emerging Brominated Flame Retardants 

in Zuikerbosch Water Treatment Plant

To investigate the occurrence and levels of 12 PBDE (BDE-28, 

-47, -77, -99, -100, -118, -153, -154, -128, -183, and 209) and 

the new BFRs in water and sediment samples obtained from 

Zuikerbosch wastewater treatment plant.

Progress to date:

Study completed.

Symposium

FIRST ANNUAL SYMPOSIUM AND WORKSHOP ON 

ENVIRONMENTAL RESEARCH AND POLLUTION 

MONITORING OF ENVIRONMENTAL PERSISTENT 

POLLUTANTS (EPP)

Characterisation techniques for natural organic matter 

(NOM)

To showcase research results on EPP within the sub-

Saharan African countries and to provide some training 

on extraction and analysis of environmental samples 

using different extraction techniques and instruments 

respectively. The symposium workshop was sponsored by 

the United Nations Industrial Development Organisation 

(UNIDO), Shimadzu SA and Tshwane University of 

Technology (TUT). Participants came from the following 

countries:

South Africa (TUT, NIOH Johannesburg; Medunsa, 

University of Venda), Burundi, Democratic Republic of 

Congo (DRC), Ethiopia, Lesotho, Mozambique, Tanzania, 

Swaziland, Plenary lectures were given by:

 Dr Mohamed Eisa (Regional Director of UNIDO in 

Pretoria) and

 Dr Charl Yeates (Shimadzu SA)

Keynote lectures were given by:

 Dr E Ncube (Rand Water) and

 Dr Bondi Gevao (Department of Environmental 

Science, Kuwait Institute for Scientific Research
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CHAIR IN PUBLIC HEALTH 

RAND WATER SCOPE OF WORK

The primary responsibility is to effectively manage diverse research projects in the field of drinking water related human health risk 

assessment and epidemiology. Potential Research aligned with Rand Water’s needs:

2014/2015 Projects 

(i) Assessment of the inherent human health risks posed by noroviruses in wastewater destined for recycle

To assess the risks posed by NoVs in water sources used for domestic and recreational purposes

Spirit of
Partnership Excellence Caring Equity Integrity

CAPACITY BUILDING AND SKILLS DEVELOPMENT

Degree Field Name 

BSc (Hons)

Medical Virology Victor Mabasa 

Medical Microbiology Janré Steyn 

Medical Microbiology Kedisaletse Moloto 

MSc

Medical Virology Maxime Muilwijk 

Medical Microbiology Ricardo dos Santos 

Medical Microbiology Jeffrey Lowe 

Medical Microbiology Thabo Hamiwe 

Medical Microbiology Lerato Maboko 

Environmental Health Hannah Simba 

Environmental Health Silindile Ngcobo 

PhD Environmental Health Catherina van Zijl 

Post-doctoral fellow Medical Virology Nicole van Abel 

ACHIEVEMENTS

Prof MB Taylor was invited to be a member of the virus team of the Global Water Pathogen Project

CONFERENCE  PAPERS

 de Jager C. In vivo assays for endocrine disruptors [Invited speaker]. TOXSA Workshop. 11-12 July 2014. Cape Town, South 

Africa.

 Dos Santos RF, Ehlers MM, De Jesus MB, Kock MM. Molecular detection of β-lactamase genes in wastewater Klebsiella 

pneumoniae and Escherichia coli isolates [Presentation]. Faculty Day, Faculty of Health Sciences, University of Pretoria 19-20 

August 2014: HW Snyman Building North, Pretoria.

 Louw JE, Ehlers MM, Kock MM. Molecular detection of β-lactam resistance in A. baumannii isolates obtained from wastewater 

treatment plants [Presentation]. Faculty Day, Faculty of Health Sciences, University of Pretoria 19-20 August 2014: HW Snyman 

Building North, Pretoria.

 Murray TY, Mans J, Taylor MB. Novel norovirus recombinants detected in South Africa [Poster]. IMED 2014 International Meeting 

on Emerging Diseases and Surveillance 31 Octobe – 3 November 2014 Hilton Hotel, Vienna, Austria

 Taylor MB. Water research in the Faculty of Health Sciences: Why? [Invited speaker]. Faculty Day, Faculty of Health Sciences, 

University of Pretoria 19-20 August 2014: HW Snyman Building North, Pretoria.
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 Taylor MB, Mans J, Murray TY, Wolfaardt M. Prevalence 

and molecular epidemiology of noroviruses in South 

Africa [Invited presentation]. 63rd Annual Meeting of the 

American Society of Tropical Medicine and Hygiene 2-6 

November 2014 Marriot Hotel, New Orleans, Louisiana, 

USA (travel and attendance sponsored by Bill and Melinda 

Gates Foundation).

 Taylor MB. Advancing the water science curriculum 

and building capacity toward pathogen testing in 

Africa [Invited presentation]. 2015 UN-Water Annual 

International Zaragoza Conference: Water and Sustainable 

Development: From Vision to Action. 15-17 January 2015 

Zaragoza, Spain (travel and attendance sponsored by 

UNESCO).

 van Zyl WB, Wolfaardt M, Ngwana FB, Taylor MB. Prevalence 

and genotypes of human enteroviruses detected directly 

in or after cell culture amplification from South African 

water sources [Presentation]. Faculty Day, Faculty of 

Health Sciences, University of Pretoria 19-20 August 2014: 

HW Snyman Building North, Pretoria.

 van Zyl WB, Wolfaardt M, Ngwana FB, Taylor MB. 

Characterisation of human enteroviruses detected directly 

in or after cell culture amplification from South African 

water sources [Presentation]. ISFEV 2014 4th Food and 

Environmental Virology Conference 2-5 September 2014 

Ionian Academy, Corfu Town, Corfu, Greece.

PUBLISHED PAPERS

 Kiulia NM, Mans J, Mwenda JM, Taylor MB. Norovirus GII.17 

predominates in selected surface water sources in Kenya. 

Food and Environmental Virology 2014:6:221-231.

 Mans J, Murray TY, Taylor MB. Novel norovirus recombinants 

detected in South Africa. Virology Journal 2014;11:168

 Murray TY, Taylor MB. Quantification and molecular 

characterisation of human sapoviruses in water sources 

impacted by highly-polluted discharged wastewater in 

South Africa. Journal of Water and Health 2015 (in press: 

www.iwaponline.com/wst/06712/wst067122776.htm)

 Rachida S, Matsapola PN, Wolfaardt M, Taylor MB. Genetic 

characterisation of a novel hepatitis A virus strain in 

irrigation water in South Africa. Journal of Medical Virology 

(submitted for publication)
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CHAIR IN WATER UTILIZATION 

SCOPE OF WORK IN RAND WATER 

The primary responsibility is to effectively manage diverse 

research projects in the field of drinking water.  This will involve 

the development and execution of projects with clear measurable 

objectives in the response to research questions raised by Rand 

Water. Potential Research aligned with Rand Water’s needs:

1. Organic coagulants in drinking water treament:

A review of national and international experience with organic 

coagulants, including legal restrictions and potential water 

quality impacts will be compiled.

2. Removal of natural organic matter: 

A literature survey will be carried out to identify the most 

suitable organic removal technologies 

3. Treatment of wastewater for re-use purposes:  

The chair needs to prepare proposals for the treatment of 

industrial and wastewater to industrial and potable standards.

4. Option for the disposal or recycling of water treatment 

residue:  

The chair is to investigate options for the disposal or recycling 

of water treatment works residue and provide a proposal for 

more comprehensive work.  

Rand Water has sponsored the Rand Water Chair in Water 

Utilization at TUT since 1 July 2007 with the aim to identify 

and develop new technologies in areas where South Africa 

experience mayor problems. Such problems include a 

shortage of electricity which impacts directly on water supply 

and water treatment as well as water quality. Feed water 

quality to Rand Water treatment plants deteriorates as a result 

of the discharge of un-neutralized or neutralized mine water 

into surface water and poorly treated sewage.  Poorly treated 

sewage causes eutrophication problems in all the major 

lakes such as Hartbeespoort Dam, Rietvlei and Roodeplaat 

Dams. Rand Water, together with Department of Water and 

Sanitation (DWS), and Trans Caledon Tunnel Authorities 

(TCTA) are key stakeholders in ensuring supply of good quality 

water to Gauteng.

Previous reports and the current report have made good progress 

in the identification of solutions to the national water problems.  

The following key points summarize the findings of the Chair:

 Mine water in South Africa amounts to 500 Ml/d.  This is 

3.4% of the volume of surface water it is discharged into.

 The mineral content in mine water can be reduced by 

allowing mine water in areas where no further mining 

is carried out to raise to higher levels.  This way pyrites 

in ore is prevented to be oxidised.  For pumping of 198 

Ml/d from the Environmental Critical Level set for each of 

the basins to surface, the capital cost is estimated at R217 

million and the annual electricity cost at R48 million per 

year.  If the ECL level is raised to 30 m the mentioned cost 

could be reduced by 90%. This approach may result in 

other environmental costs which need to be quantified 

before it is ruled out.

 Mine water can be desalinated at a cost of R25 million/

(Ml/d).  If 500 Ml/d is desalinated the capital cost amounts 

to R12,5 billion.  If the running cost amounts to R10/m3, 

annual running cost to treat 500 Ml/d amounts to R1.8 

billion per year.
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 Desalination has been applied on limited scale.  Currently 50 Ml/d of mine water is desalinated.  Current operations are not 

running smoothly and brine that is produced needs urgent attention.

 From an environmental point of view it is important that all mine water is treated.  If only a portion is treated and the remaining 

water is still discharged into public streams, the environment is still under threat, although large sums of money have been 

spent.

 This ask for new approaches such as desalination technologies of lower cost, recovery of saleable products, including drinking 

water, or to keep neutralized mine water completely separate from surface water.

 An alternative to desalination is evaporation.  The relatively small volume of mine water (3.4%) can be evaporated through 

forced evaporation or irrigation.  In both cases leachate or the remaining fraction needs to be treated, but at much lower cost 

due to smaller volumes, and in the case of irrigation, because of income generation due to crop production. The cost of forced 

evaporation is estimated at only 15% the cost of desalination.  Current studies will confirm the cost.

 Similar arguments need to be investigated in the case of how to deal with poorly treated sewage that results in eutrophication 

of the rivers and the lakes. It was pointed out that iron containing mine water can be used for phosphate removal from treated 

sewage to levels low enough to control eutrophication.  A next step would be to remove accumulated phosphate in the lakes 

by removing accumulated sediment by means of dredging.

 With limited skilled manpower it could be a solution if industry were required to assume responsibility for protection of the 

environment.  Industries could, for instance, be made responsible for implementing solutions at their own discretion, and for 

reporting volumes and qualities of effluent waters being discharged into public water bodies.  Authorities then only need to 

fulfil a monitoring role to ensure that regulations are met.  This may require fewer specialists on the part of the authorities.  A 

WRC proposal is under preparation to deal with this question.

ACHIEVEMENTS

The following awards were received:

 National Science & Technology Forum Award: Winner in the Category: Individual or a team for an outstanding contribution to 

SET through research leading to innovation in a Small, Medium or Micro Enterprise (SMME) (2014).

Mr Ian Pearson of WATSUP Development was contracted to provide training to Rand Water staff and the students in the graduate 

programme using external experts. The following training has been delivered as part of this programme.

Training (January to April 2015)

Course Duration Date Facilitator’s Name

Basic Sand Filtration 2 days 2nd – 3rd February 2015 Pieter Kotze

Basic Sanitation 2 days 26th - 27th January 2015 Ian Pearson

Advanced Sanitation 3 days 28th – 30th January 2015 Ian Pearson

Coagulation, flocculation and clarification 2 days 4th – 5th February 2015 Ian Pearson

Advanced Sand Filtration 1 day 25th  February 2015 Prof Johan Haarhoff

Advanced Water Purification 3 days 21st – 23rd January 2015 Pieter Kotze

Chemical Stabilisation 1 day 8th April 2015 Dr. Herman Wiechers

Laboratory Tests and Calculations 2 days 17th – 18th April 2015 Thinus van Rensburg
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Spirit of
Partnership Excellence Caring Equity Integrity

The candidates were primarily the RAND Water Graduate 

programme members, but some staff members also attended 

some of the courses

CONFERENCE  PAPERS

 Adeniyi A, Maree J P, Mbay R K K, Popoola A P I and 

ZvinowandaC M (2014) Performance comparison of 

hydraulic and gravitation HybridIce filters in freeze 

desalination of mine waters, Proceedings of the 2014 

WISA Biennial Conference, Mbombela, 25-29 May.

 Mohajane G B, MareeJ P, PanichevN and Louw W J (2014) 

Treatment of alkaline mine water with hydrogen peroxide, 

Proceedings of the 2014 WISA Biennial Conference, 

Mbombela, 25-29 May.

 Bologo V, Maree, J P, Carlsson, F H H, Louw W J (2014) 

Application of calcium carbonate/hydroxide and barium 

carbonate for desalination of mine water (ABCD process), 

Proceedings of the 2014 WISA Biennial Conference, 

Mbombela, 25-29 May.

 AgboolaO, MareeJ P, MbayaR, Kolesnikov A and Schoeman 

J J (2014) Rejection behavior of heavy metals ions from 

synthetic wastewater containing NiSO4, MgSO4, CoSO4, 

MnSO4 and FeSO4 salts by a nanofiltration membrane, 

Proceedings of the 2014 WISA Biennial Conference, 

Mbombela, 25-29 May.  

 Malisa R, Maree J P, Kefeni K K and Hardwick E (2014) 

Recovery of nitric acid using the resin freeze desalination 

process, Proceedings of the 2014 WISA Biennial 

Conference, Mbombela, 25-29 May.

 Motaung S R, Zvimba J N, Maree J P and Kolesnikov A V 

(2014) Thermochemical reduction of pelletized gypsum, 

Proceedings of the 2014 WISA Biennial Conference, 

Mbombela, 25-29 May.

 Mtombeni, T, Maree J P, Zvinowanda C M, Asante J K O and 

Louw W J (2014) Improved freeze desalination process for 

recovery of water and salts from brines, Proceedings of the 

2014 WISA Biennial Conference, Mbombela, 25-29 May.

 Tewo R, K, Maree J P, Kolesnikov A V, Ruto S J and Mohajane 

G B (2014) The effect of hydrogen sulphide gas on the 

dissolution of calcium sulphide in the production of calcium 

carbonate and elemental sulphur. Proceedings of the 2014 

WISA Biennial Conference, Mbombela, 25-29 May.

 Rukuni T T, Maree J P, Carlsson F H H and Fourie C J S (2014) 

Investigation of carbonate dissolution for the separation 

of magnesium hydroxide  and calcium sulphate in a 

magnesium hydroxide-calcium sulphate mixed sludge, 

Proceedings of the 2014 WISA Biennial Conference, 

Mbombela, 25-29 May.

 Agboola, O, Maree, J., Mbaya, R., 2014.  Characterization and 

performance of nanofiltration membranes, Environ Chem 

Lett, vol12, pp.241–255, DOI 10.1007/s10311-014-0457-3

 Agboola, O., Jannie Maree, J.,  Richard Mbaya, R., Caliphs 

Musa Zvinowanda, CM., Molelekwa, GF., Jullok, N., Bruggen, 

Bvd., Volodine, A.,  Haesendonck, Cv., 2014. Deposition of 

toxic metal particles on rough nanofiltration membranes, 

Korean J. Chem. Eng., DOI: 10.1007/s11814-014-0075-6.

 A. Adeniyi, J. Maree, R. K. K. Mbaya, A. P. I. Popoola, 

T. Mtombeni & C. M. Zvinowanda, 2014. HybridICE® 

filter: ice separation in freeze desalination of mine 

waste waters,Water Science & Technology, doi:10.2166/

wst.2014.078.

PUBLISHED PAPERS

1. Rukuni, TT, Maree JP, Carlsson, FHH (2015) Investigation of 

carbonate dissolution for the separation of magnesium 

hydroxide and calcium sulphate in a magnesium 

hydroxide-calcium sulphate mixed sludge, Water SA, 

41(2), 253 – 262.

2. Adeniyi A, Mbaya RKK, Popoola API, Maree JP, 

Zvinowanda CM (2015) Performance comparison of 

hydraulic and gravitation HybridICE filters in freeze 

desalination of mine waters, Water SA, 41(2), 273 – 278.

3. A. Adeniyi, J. P. Maree, R. K. K. Mbaya, A. P. I. Popoola, 

T. Mtombeni and C. M. Zvinowanda (2015) ,HybridICE® 

filter: ice separation in freeze desalination of mine waste 

waters, Water Science and technology 1820 – 1827 

4. Oluranti Agboola,†, Jannie Maree, Richard Mbaya, 

Andrei Kolesnikov, Rotimi Sadiku, Arne Verliefde, and 

Arnout D’Haese (2015) Microscopical characterizations 

of nanofiltration membranes for the removal of nickel 

ions from aqueous solution, Korean J. Chem. Eng., 

32(4), 731-742 
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In the 2014-15 financial year the Water Wise music CD is a cool, 

funky resource, developed by the Water Wise Education Team. This 

medium will be used in the next financial year far and wide in order 

to spread the Water Wise message.

During the 2014-2015 financial period 519 programmes, 

roadshows and exhibitions were held with 52 985 learners, 

teachers and adults. The quality of the education service, as 

evaluated by teachers, was 96.56% which proves that the team 

continues to offer an educational service that the teachers and 

learners are satisfied with.

Apart from the regular programmes offered at each of the Water 

Wise Education Centres, Delta Environmental Centre, Victory Park; 

Rand Water Nature Centre, Glenvista; Vereeniging Purification 

Station and the Jewish National Fund Walter Sisulu Environmental 

Centre in Mamelodi, there have been a number of highlights for 

the 2014-2015 financial year:

 During the month of August 2014 the team did an 

exhibition at Sasol Techno X. During the exhibition the team 

offered workshops based on the Grade 10 curriculum on the 

Hydrosphere. The learners participated in hands on water 

“Beautiful water everywhere
But what will we do when we no longer care?
No water means no trees
No more birds and bees
Beautiful water everywhere”

“Hello, sanbonani, dumelang! I am Water Wise Radio’s favourite DJ, Lady Blue coming to you over the airwaves with my 

message of Love and Respect for our life giving resource, Water. On today’s show we’ll be learning more about this life giving 

substance, interviewing special guests, listening to your questions, hearing a Water Wise story and, of course, laying down 

some brand new and beautiful Water Wise beats,” says Lady Blue.

WATER WISE EDUCATION 
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activities, which also gave the learners information on what 

Rand Water does as a water business. The Water Wise Education 

Team WWET won Second Place for Best Workshop and Second 

Place for Best Exhibition Businesses. Two certificates were 

received.

 In November the team was invited by the Gauteng 

Department of Education to attend and judge the 

Technology Competition for Grade 7 learners. The learners 

did very well as they were supposed to design a water 

filter. The Water Wise Education Team gave learners more 

information on water quality and the importance of 

filtration.

 Christmas for Kids 2014 was organized by the Rand Water 

Nature Centre team and the organisation that benefited 

from the drive was Abraham Kriel. This has been an annual 

initiative that is sponsored by Scientific Services and EMS 

staff (aren’t there more). The staff sponsored tickets for the 

kids and their caregivers. The kids and the caregivers were 

taken to watch “Peter Pan: the Pantomime” Stage Show at 

the Joburg Theatre. The kids enjoyed themselves as it was 

a different experience for them.

 The partnership with Mogale City is still going strong. 

Workshops were conducted in libraries for nursery schools 

and primary schools in various areas of Mogale City. The 

team also has partnerships with Joburg and Ekurhuleni 

libraries where support is also given.

 The Life Sciences workshops which are aimed at Grade 10 

learners are still very popular as they are curriculum based. 

These workshops are mainly conducted at the Rand Water 

Nature Centre as learners have to study a natural area. 

Water testing projects are also very popular. Learners from 

Grades 7-12 visit the Water Wise laboratory to do their 

water testing projects after school.

 A workshop was conducted for 40 Soul Buddy’s learners 

during the Sanitation and Hygiene Week which was 

celebrated in May. This was in partnership with Merafong 

Municipality. Learners were taught about the importance 

of washing hands. Manzi was present to make the event 

memorable for the learners.

 The lapa at head office which is used an outdoor classroom 

has been revamped. It now has partitioning that divides 

it into 3 classrooms. It also has canvas blinds that can be 

rolled down during cold or rainy weather. 

 The WWET continue to work closely with Johannesburg 

City Parks, Greenbeings and Johannesburg Zoo has 

continued to be beneficial. A joint programme on aquatic 

ecosystems was developed and implemented at the Zoo 

for Grade 10 Natural Sciences; this has been very popular 

and well supported. Therefore, continuing the trend of 

steady increase in spreading the water wise message and 

programmes on water saving far and wide.

 The Delta WWET took part in “Recycling Day” organised by 

Buckingham Scouts.

 On-going holiday programmes with City of Johannesburg 

(Libraries) is increasing, with high number of learners 

reached.

 The Energy Conversation ’EXPO’ celebration organised by 

Delta.

 Wetland Day Exhibition which was well attended by Grade 

9 & 10 Leaners from different schools. 

 Celebration of Water Week with stakeholders, i.e. 

Johannesburg City Parks & Zoo as well as Greenbeings. 

 Over 16 learners brought in water samples for Water 

Quality Testing for school projects. This continues to be an 

extremely popular service offered at Delta. 

 Yebo Gogga exhibition at Wits University in May was again 

a great success; this year’s theme was “Shedding light on 

Germs”. 3870 learners and several other adults visited the 

interactive exhibition on the WWET stand. The activities 

were well received and very informative. 

 WWET participated in an exhibition to celebrate Delta’s 

40th Anniversary.

 In July 2014, the Vereeniging WWET hosted 60 Rand Water 

bursary students.

 In August 2014 staff facilitated workshops at Ozisweni 

Science Centre in Secunda for the National Science Week 

Celebrations.

 The team hosted the Rand Water Academy Rural Graduates 

in August 2014 and again the new intake of graduates in 

June 2015.

 October saw the annual Vereeniging cleaning campaign 

take place again where children of staff were exposed to 

the importance of not littering. Many bags of refuse were 

collected from in and around the station, property, hostels 

and Analytical Services.
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 During October and November, the WWET assisted Rand 

Water EMS department in rolling out wetland programmes 

at schools in Sebokeng as part of a Birdlife SA and Rand 

Water partnership. These same schools visited the centre 

in Vereeniging during February 2015 and as a closure to 

the programme in March, were exposed to the Water Wise 

Roadshow. 

 Teacher workshops were held in October as part of the 

FUNDISA for CHANGE programme being run by Delta 

Environmental Centre. WWET exposed educators to water 

in the School Curriculum and facilitated a 3 day workshop 

with subject advisors from Gauteng Province Department 

of Education.

 In December a teacher workshop was also held for 

educators from the Northern Cape.

 May 2015, staff assisted Rand Water HR department with 

the SABC Career expo. Learners, educators and parents 

were exposed to careers available in Rand Water as well as 

the importance of being Water Wise.

 There has been a drastic increase in the number of 

Universities and colleges requesting the WWET services. 

Municipalities also continue to call on the team for 

assistance with Special Day celebrations and water 

conservation campaigns.

Three Water Wise Holiday Programmes for staff children were 

organised for the financial year:

 The July 2014 Holiday Programme was to the “Days of the 

Dinosaur” Exhibition at the Sandton Convention Centre. 

After the exhibit the learners participated in the Water 

Wise TV Show which is an interactive roadshow with Manzi

 The December 2013 Holiday Programme was to De Wildt 

Cheetah Centre. The staff children saw a range of wild 

animals at the centre and even touched a cheetah.

 The April 2015 Holiday Programme was to the Vaal Dam 

and the Vereeniging Purification Station. It is important for 

these staff children to be exposed to what their parents do 

on a daily basis.

The Water Wise Education Team will continue to develop new, 

exciting Water Wise activities so that Rand Water’s young 

customers can live a Water Wise lifestyle.

Lady Blue then ends for radio show, “Lovely listeners, we 

have come to the end of my Love and Respect Water Wise 

radio show. We have listened and laughed, heard stories and 

important messages all about water and what we can all do 

to make sure we take care of this most precious resource. 

We are going to play out with our last Water Wise song. It’s 

a celebration of water and of you, because each and every 

one of you is special. Of course you are, you are three quarters 

water yourself! Remember to be Water Wise!
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SECTOR GROWTH AND DEVELOPMENT
The main function of the Sector Growth and Development Division is to respond to growth and diversification of the revenue within 

Rand Water.  These growth opportunities are created by the challenges  faced by communities relating to water and sanitation 

services provision in South Africa and Africa as a whole.  The establishment of Sector Growth and Development is Rand Water’s 

response to these water related challenges in order to mitigate and negate their negative impact to the environment, society and 

the economy.  Rand Water’s growth strategy is underpinned by its vision; 

“TO BE A PROVIDER OF SUSTAINABLE, UNIVERSALLY COMPETITIVE WATER AND SANITATION SOLUTIONS FOR AFRICA”.

Our growth strategy emanates from one of Rand Water’s corporate strategic objectives, namely “Achieve Growth”. Our thrust 

is founded on the expertise which Rand Water has accumulated over the past years in the water business.  It is therefore our 

responsibility to identify the market needs and then package our solutions properly in order to respond effectively and efficiently 

to what the national and international (Africa) water market demands.  The services and products offering are mainly those that are 

legislated by Section 30 of the Water Services Act, Act No. 108 of 1997.  These services are revenue generating resulting in positive 

profits.

Sector Growth and Development Value Chain

Water Services Sanitation
Services

Water Cycle
Management

Strategic 
Customer 

Partneships

Business
Development
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Revenue generating departments are; Water Services, 

Sanitation Services and Water Cycle Management. These 

revenue generating departments are tasked with the 

responsibility of growing the business by providing;

 Water and Sanitation Utility Management Services

 Water Demand Management

 Water Quality Monitoring/Management Services

 Catchment Management Services

 Infrastructure refurbishment and upgrade

 Training and Mentoring

 Projects and Program Management

 Customer Management 

Revenue generation has increased from R184 million in 2012 

to R378 million in 2014/15 financial year.

 

It is our pleasure to report on the following projects undertaken 

by Sector Growth and Development in South Africa, DRC and 

Namibia during the year under review;

WATER SERVICES

Project:  Augmentation of Kenmare Water Supply in Mogale City

Client: Department of Water and Sanitation (DWS)

Beneficiary: Mogale City Local Municipality

Budget:  R3 Million (Inc Vat)

Project Duration: Dec 2014 – April 2015

The purpose of this project was to optimize the existing 

reservoir storage and to upgrade the pumping and supply 

capacity to restore normal water supply in the high lying areas 

of Kenmare, Noordhuiwel and Rant’Dal. 

Department of  Water and Sanitation (DWS) – Gauteng 

appointed Rand Water as an Implementing Agent. The project 

is funded by DWS Gauteng through Accelerated Community 

Infrastructure Program (ACIP) with Mogale City Local 

Municipality being the beneficiary.

Previously, Kenmare pump station had two operational pumps 

pumping up to 12 Ml/day to Kenmare reservoir. There was a 

need to install one pump set to augment supply and meet a 

20 Ml/day capacity at an 18m head. Furthermore, the Kenmare 

pump-house had to be extended to accommodate the new 
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pump set to be installed, complete with motor, switch gear, 

associated valves and pipework. 

The project was completed on time, within budget and 

without any concern on the quality of the installation. 

Commissioning and handover was done to the satisfaction of 

the client and beneficiary in April 2015.

Project: Replacement of Asbestos Cement Pipe in Westonaria 

Client: Department of Water and Sanitation (DWS)

Beneficiary: Westonaria Local Municipality

Budget:  R5 Million (Inc. Vat)

Project Duration: Dec 2014 – April 2015

The purpose of this project was to replace a 2 km section 

of failing Asbestos Cement pipe with HDPE pipe to prevent 

disruption of water supply on the ring feed to Westonaria Town. 

Rand Water was appointed as the implementing agent to this 

project, DWS Gauteng the donor through the Accelerated 

Community Infrastructure Program (ACIP) with Westonaria 

Local Municipality being the beneficiary.

The project had its challenges as the replacement took place 

in the residential area of Westonaria crossing several suburban 

roads as well as a frequently used arterial road into Westonaria.

The project was completed on time within budget without 

any concern on the quality of the installation. Commissioning 

and handover was done to the satisfaction of the client and 

beneficiary in April 2015. 

Project: Boiketlong (Iraq & Riverview Section) Water Supply 

Improvement 

Client: Department of Cooperative Governance & Traditional 

Affairs (CoGTA) – Gauteng, Emfuleni Local Municipality

Beneficiary: Emfuleni Local Municipality

Budget:  R8 Million (Inc. Vat)

Project Duration: April 2015 – July 2015

The Department of Cooperative Governance and Traditional 

Affairs (COGTA) and Emfuleni Local Municipality appointed 

Rand Water as an Implementing Agent to resolve water supply 

problems at the identified hot spots of Iraq and River view 

Informal Settlements within the Emfuleni LM. The residents of 

these settlements do not have adequate access to water. 

The settlements are located near Sebokeng Zone 10 next 

to the Waterdal road formerly called Houtkop within 

the Emfuleni Local Municipality (LM) area of supply. The 

Boiketlong settlement have seen increased population 

growth over the recent years which has led to water supply 

shortages especially in the new overspill areas of Iraq 

and Riverview Sections. The residents through their own 

initiatives connected water pipelines from the older Sections 

using smaller diameter (typical 15mm) pipes which have 

been unable to meet the water demand. Often these water 

connections/or extension were made without any proper 

design and /or involvement from the Municipality. The water 

is supplied mostly through stand pipes which are unevenly 

distributed in the two settlements and do not meet the RDP 

requirements. Occasionally, some residents do have individual 

yard connections, this number is however not significant at 

the moment.

The problem of the communal taps is further compounded by 

leaks from these taps which are not repaired and or replaced 

as part of normal operation and maintenance programmes. 

The community had become impatient with the poor water 

supply services and has resorted to protest action as part of 

their effort to bring attention to their plight. Emfuleni LM 

acknowledged its duty to provide free basic water services to 

RDP standards to the residents of Iraq and River view sections 

of Boiketlong. The department of COGTA and Emfuleni LM has 

responded by appointing Rand Water to provide an interim 

solution of improving water supply in this area. 

Rand Water through Sector Growth and Development 

Division designed and implemented an interim solution to 

resolve the water supply problems. The solution will form part 

of the permanent water solution once the area is formalized.  

The solution included upgrading and extension of existing 

pipelines. The trenchless under-road directional drilling was 

also conducted to connect to the Quaggasfontein Reservoir 

across the Houtkop Road. The water supply to River View and 

Iraq was supplied from the new Quaggasfontein Reservoir. 
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The reservoir was ascertained to be adequate both in terms of pressure and flow to meet the current and future demand 

requirements of the two areas.

Social Impact

The infrastructure is serving approximately 200 housing units/households in Residential 3 as per proposed town planning.  The 

project created 60 employment opportunities for over three month’s period. The Contractor’s site camp fence was left for the 

community to use for their proposed feeding scheme and ten additional spare taps were provided.

Practical completion

The project has achieved practical completion with both communities getting beneficial use or occupation of the procured infrastructure. 

Adequate water supply has been achieved as a result of the intervention and the residents are now happy with the current water service 

levels.
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Spirit of
Partnership Excellence Caring Equity Integrity

Project: Water Services Operations & Maintenance Support 

Client: Gert Sibande Disrtict Municipality

Beneficiary: Msukaligwa Local Municipality

Budget:  R16.3 Million (Inc. Vat)

Project Duration: November 2013 – June 2016

On 4 November 2013, Gert Sibande Disrtict Municipality 

(GSDM) appointed Rand Water as an Implementing Agent 

on behalf of Msukaligwa Local Municipality (MLM) for Water 

Services Operations & Maintenance (O&M) Support Project. 

The project includes O&M support for the following five 

(5) Water Treatment Works within the Msukaligwa Local 

Municipality’s area of jurisdiction:

 Southern Water Treatment Works – Ermelo; 

 Northern Water Treatment Works – Ermelo;

 Breyten Water Treatment Works;

 Davel Water Treatment Works; and

 Lothair Water Treatment Works.

A total budget amounting of R16,3 million is allocated over 

the three-year period to the O&M support project. According 

to the Service Level Agreement, Rand Water’s objective is to 

improve the quality and quantity of potable water, process 

enhancement and capacity building. 

Operational Matters

During the 2014-15 financial year, Rand Water concentrated 

mainly at Breyten, Davel, Lothair Water Works as well as 

Sheepmoor and Warburton boreholes to improve continuous 

water supply to the communities. Both Ermelo’s water treatment 

works were upgraded and refurbished during 2014-15 financial 

year, hence the focus was limited to mainly operations.
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An asset register was compiled for all five water treatment 

plants. Critical equipment and spares were identified and 

bought to keep as stock to prevent unnecessary plant 

shutdowns. 

Capacity Building and Skills Transfer

A human resources and capacity gap analysis exercise was 

conducted and the proposal submitted to Msukaligwa 

Local Municipality. Rand Water subsequently appointed 

five (5) contract employees, namely:

 Process Controller;

 Electrician;

 Fitter;

 2 x Artisan Assistants

SANITATION SERVICES

In terms of the Water Services Act, Act  No.108 of 1997, 

the term ‘Water Services’ is inclusive of ‘Sanitation 

Services’. Bulk Sanitation Department’s primary objective 

is to extend sanitation services within and beyond 

Rand Water’s area of supply. Rand Water has partnered 

with municipalities and the Department of Water 

and Sanitation to address wastewater infrastructure 

challenges in order minimize pollution of water resources 

by effluents emanating from wastewater treatment 

facilities. Services provided by Bulk Sanitation include: 

 Assessment of wastewater treatment plants. Provision 

of management, operation and maintenance of the 

wastewater treatment works, 

 Capacity building and training of process controllers, 

 Industrial effluent monitoring programme, 

 Refurbishment and process upgrade of wastewater 

treatment works and, Acid Mine Drainage (AMD) 

plants.
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Projects 

The key projects undertaken by Bulk Sanitation for the year under review are as follows: 

Sedibeng Regional Sewer Scheme (SRSS) (R4.2billion)

We were appointed as an Implementing Agent (IA) by DWAS to implement the SRSS within the Sedibeng District Municipality. The 

scheme is aimed at addressing overcapacity of current Wastewater Treatment Works (WWTW’s) and sewer networks (including 

pump stations), improving quality of effluent discharged by these WWTW’s and also unlocking economic developments within the 

Sedibeng District. The project is in phases and sub-dived as follows:

Upgrading of Sebokeng WWTW by 100 Ml/day

The 100 Mℓ/d upgrade of Sebokeng Waste Water Treatment Works (WWTW) will be done in two 50 Mℓ/d phases, namely; Module 

6 and Module 7. The phase one of the project consists of demolition work of the existing bio-filter wastewater treatment plant, 

bulk earthworks, construction of a new 50Ml/day bio nutrient removal wastewater. The project is multi-disciplinary and consists of 

Civil, Mechanical, Electrical and Control and Instrumentation works. The project commenced on the 7th October 2014, starting with 

demolition work for the old wastewater treatment works` structures.

         

Civil Works

This  scope consists of demolition work of the existing dysfunctional bio filter wastewater treatment plant, bulk earthworks; 

structural concrete works (for inlet works, primary settling tanks, aeration basins, secondary settling tanks, chlorine contact tank, 

outfall canal, conveyance canals), pump station and associated pipework, buildings, sludge handling facility, storm water drainage 

and access roads. The overall progress during year under review is at 38%.

Mechanical Works

The Mechanical Contractor has been appointed and their scope consist of the supply, installation, test and commissioning of the 

equipment to the following areas, namely; inlet works, Primary and Secondary Settling Tanks, Biological Reactor, Various pump 

stations, Sludge handling facility and Chlorination facility. The overall progress during year under review is at 27%.

Electrical Works

The purpose of the bulk electrical supply contract is to ensure a firm supply of the electricity to the upgraded works. This will be 

done by constructing two independent bulk supply overhead lines to the works. The scope also includes the construction of a 

new 10 MVA, 22 kV to 11 kV sub-station to supply electrical power to the upgraded works. The overall progress during year under 

review is at 33%.

Upgrading of Meyerton WWTW by 15 Ml/day

The Meyerton Wastewater Treatment Works upgrade forms an integral part of Sedibeng Regional Sanitation Project and composed 

of the following projects:

 Refurbishment of the old secondary sedimentation tank,

 Extension of the treatment works by 15 Ml/day and 

 Upgrade of Rothdene pump station and,

 Construction of new rising main. 
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Refurbishment of the old secondary sedimentation tank

The refurbishment of the old secondary sedimentation tank 

was completed (100%) during February 2015. This process 

unit is currently in use and performing very well.  

Extension of the works by 15 Ml/day extension

The main component of Meyerton WWTW upgrade project is 

the Extension of Meyerton WWTW by 15Mℓ/day.  This includes 

a completely new Head of Works (HoW) with mechanical 

screens and vortex degritters, a raw sewage pump station, a 

new biological reactor, a secondary sedimentation tank and 

new administration and control buildings. The civil works 

for the 15 Ml/day extension started during March 2015. This 

project was 8% complete at the end of June 2015.

Upgrade of Rothdene pump station

The contractor for Rothdene pump station upgrade 

was appointed in June 2015. The project is currently on 

implementing stage. Actual work will commence during 

August 2015. 

Construction of the new rising main

The Environmental Impact Assessment (EIA) for the 

construction of the new rising main is currently in progress. 

The Final EIA report is expected to be submitted to the 

department during September/October 2015. The record of 

decision will immediately inform the execution of tendering 

processes.  
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Technical Feasibility Study of the Sedibeng Regional Sewer 

Scheme (SRSS)

The SRSS was identified by the Presidential Infrastructure 

Coordinating Council (PICC) in 2005, and approved as a 

Strategic Infrastructure Projects (SIP) 18 catalytic project. 

One of many critical issues identified was the spillage of raw 

sewage and the discharge of non-compliant effluent into the 

Vaal River. It was reported that the spillages were impacting 

negatively on the health and safety of the communities, and 

also restricting the potential for the region to grow and attract 

investors and tourists.

The project is expected to bring solutions to raw sewage 

spillage, unlock job opportunities, improve service delivery 

and attract investors in the Sedibeng District Municipality 

(SDP) area.

The project has been broken down into three stages of 

implementation, namely short term, medium-term and long-

term interventions. The various interventions are further 

explained as follows:

 The short-term solution entails the continued operation of 

the existing infrastructure in Emfuleni and Midvaal Local 

Municipalities to reduce the occurrence of spillages of raw 

sewage, while consistently maintaining better effluent 

quality. Design and implementation of the SRSS should 

begin as soon as possible in the short term. 

 The medium-term solution entails the further construction 

of the regional waste water treatment works (WWTW) along 

with the partial decommissioning of existing infrastructure.

The long-term solution demands the completion of the 

construction of a new WWTW and its associated outfall sewers. 

The SRSS proposes various options to add more treatment 

capacity into the existing treatment system, reduce current 

operation and maintenance challenges, and also incorporate 

latest green treatment technologies.

Westonaria Local Municipality: Operations and Maintenance of 

Hannes van Niekerk Wastewater Treatment Plant 

After the successful completion of the extension of Hannes Van 

Niekerk WWTW, Rand Water and Westonaria Local Municipality 

entered into a 33 months management contract, in April 2014 

for the operation and capacity building services of/at Hannes 

Van Niekerk WWTW. The contract value is R3.4million

Midvaal Local Municipality: Operation and Maintenance of Vaal 

Marina Water Treatment Plant

In November 2013, Bulk Sanitation entered into a 32 months 

partnership with Midvaal Local Municipality for Operations 

and Maintenance of Vaal Marina Water Treatment Plant.  

The plant is designed with treatment capacity of 10 Ml/d; the 

average operating capacity is 1.40 Ml/d for period of 8 hours 

and 7 days a week. The plant is currently treating an average 

of 39 Ml/month. The overall SANS 241 compliance for the year 

under review is displayed figure below. Since the inception of 

the contract, the quality of water produced is compliant with 

SANS 241 standard and there was uninterrupted water supply 

to communities.

Spirit of
Partnership Excellence Caring Equity Integrity
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Thembisile Hani Local Municipality: Operations and Maintenance 

of Tweefontein  Wastewater Plant

The partnership to provide bulk sanitation services to 

Thembisile Hani Local Municipality started in 2009 for the 

provision of operation, maintenance and capacity building 

services to Tweefontein Wastewater Treatment Works. The 

overall effluent compliance of the works for the 2014-2015 

was 67.1%, which increased by 4.4 % when compared to that 

of the previous year. Despite the fact that the compliance 

of the treatment works increased during this year, Rand 

Water has recommended the following to municipality: (i) 

install standby generator as back-up electricity supply to 

the treatment works and (ii) to curb illegal dumping of toxic 

chemicals through the enforcement trade effluent by-laws.

Rand Water is also providing the process advisory services 

to the municipality in KwaMhlanga East and West oxidation 

ponds. Through the advice and recommendations that 

were made by Rand Water to Municipality, both oxidation 

ponds were upgraded and three Process Controllers were 

permanently appointed. The upgrade included, amongst 

others, the installation of flow meters, building of ablution 

facilities and rehabilitation of the ponds retaining walls. 

Emfuleni Local Municipality: Operations and Maintenance of 

Sebokeng, Rietspruit and Leeuwkuil Waste Water Treatment 

Plants as well as Pump Stations

In September 2009, Bulk Sanitation entered into a 5 year 

partnership with Emfuleni Local Municipality for provision 

of the following services: operations and maintenance of 

sewage pump stations and three Wastewater Treatment 

Plants, capacity building, implementation of Industrial 

Effluent Monitoring Programme (IEMP), process upgrade and 

plant refurbishment.

Wastewater Treatment Works

Since Rand Water’s involvement with Emfuleni Local 

Municipality, the organisation has managed to improve the 

effluent quality from 40% to above 85% compliance with 

relevant legislation. The overall final effluent compliance of 

the wastewater treatment works for the year under review 

is displayed overleaf. This has been achieved through the 

commitment of Rand Water and Emfuleni Local Municipality’s 

management and technical staff. 

Tweefontein WWTW Annual Compliance – 2014/15 
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Pump Stations Maintenance

We are providing maintenance to 44 sewer pump stations 

throughout the Emfuleni Local Municipality area. The 

personnel responsible for these pump stations are in excess 

of 24 dedicated personnel. These are general workers, 

three Artisans, an Engineer and a Maintenance Manager. A 

combination of in-house skills as well as contractors is used to 

see to it that the work is carried out to the accepted standards.

Maintenance work is done at three different levels;

 The first line maintenance which involves attending to 

minor breakdowns as they occur, i.e. tightening of loose 

screws, cleaning of sumps and screens as well as general 

housekeeping.

 The second line maintenance involves compilation of 

maintenance log books that are to be completed by 

personnel on site.

 The third line maintenance includes the overhaul of failed 

pumps at all of the pump stations, repair and maintenance 

of valves. This is done in conjunction with the assistance of 

the contractor. 

Ever since taking over the maintenance of the pump stations, 

spillages have been reduced by 75% and pump station 

availability increased by over 80%. 

Union Street Emergency Pipe Repair

Union Street is situated in the Vereeniging CBD. This Street has 

been closed since 2014 due to the sewer pipes that broke after 

the earthquake in 2014. Due to the unforeseen incident, all 

the pipe repair activities were treated as an emergency project 

which did not have normal / valid contractual documents and 

approved drawings. This incident led the Municipality to act 

immediately in order to avoid the floods and smell to the 

surrounding area and the community at large. 

To solve this problem the Municipality requested Rand Water 

to be an implementing agent for the repairs of the pipe. The 

entire project consisted of construction of manholes, repairing 

pipe lines, the affected road and controlling of water through 

pumping to the pump station. The total cost for the project 

was R47 million.
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Emergency repairs to sections of the Zuurfontein (Bonane)

Emfuleni Local Municipality (ELM) appointed Rand Water 

as  Implementing Agent to do the emergency repairs of the 

outfall sewer network. The project works comprised the 

construction of 161 meters of 825mm dia. concrete sewer 

pipe with a 13mm sacrificial thick layer, jacking of 27meters 

of 900mm N.D. concrete sleeve under Rautenbach Road, 

54 meters of 355mm dia. HDPE, Class PE 100 pipe  from 

an existing manhole in Bonane Ext. 18 and ends at a new 

manhole 2 which connects on the newly constructed 825mm 

dia. mainline.

The site was handed over on 10 October 2014 to the 

contractor. Practical completion was achieved on 18 February 

2015 and the final works completion inspection was done on 

27 February 2015. The works was inspected and signed off by 

Rand Water, Emfuleni Local Municipality, the Consultant and 

the Contractor. The project cost is R 8,2 million.

Industrial Effluent Monitoring Programme

Local Authorities are responsible for ensuring that every 

industrial discharge into the sewer networks is billed 

accordingly in line with the polluter pays principle. 

We partnered with Emfuleni Local Municipality in late 2009 to 

develop an Industrial Effluent Monitoring programme based 

on the Municipal By-Laws.  Industrial Effluent Monitoring 

programme includes the monitoring of the industries 

discharging into the municipal sewer system whereby the 

polluters/industries are categorized, monitored, controlled 

and appropriate billed. Currently, nine large water users (wet 

industries) discharge effluent to two Emfuleni municipal 

wastewater treatment works (Rietspruit and Leeuwkuil WWTW) 

and contribute 0.86% of the hydraulic load on the Works. Both 

Rietspruit and Leeuwkuil WWTW treatment plants eventually 

discharge into the tributary of the Upper Vaal River. Thus it is 

critical that industries discharging to the wastewater treatment 

works are effectively monitored and controlled accordingly.
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The Emfuleni industrial data for the period of July 2014 

to June 2015 indicate that the average industrial organic 

loading contribution of all industries being monitored had 

an average organic loading per annum that did not exceed 

the maximum allowable limit of 5000 mg/l.  The improvement 

in the organic load was achieved by consistent industrial 

monitoring, inspections and direct interactions with the 

relevant industries.

Based on the effective industrial effluent monitoring 

programme, industries are now paying a cost reflective tariff 

amount. The revenue generated contributes to the operation 

and maintenance of the council’s wastewater treatment plants

Capacity Building and Skills Transfer

Rand Water Bulk Sanitation personnel are continuing to 

provide skills transfer to operational staff at the wastewater 

treatment works within Emfuleni Local Municipality. 

Training schedules were developed to address specific needs 

of municipal staff, and as agreed, training was continuing on a 

regular basis during the year under review. Training has been 

implemented as a daily programme, it was supplemented by on-

the-job skills transfer by the o Rand Water Regional Operators. 

Department of Water and Sanitation: Refurbishment and 

Operation of Brugspruit Water Pollution Control Plant (Acid 

Mine Drainage Plant)

Rand Water was directed by Department of Water Affairs 

to refurbish and operate the Brugspruit Water Pollution 

Control Works for the period of 18 months, which will end in 

December 2015. The plant is situated in Ferrobank under the 

jurisdiction of eMalahleni Local Municipality in Mpumalanga 

province. The plant discharges into Brugspruit, a tributary of 

the Klipspruit, draining into the upper Olifants River. 

The design capacity of the plant is 10 Ml/day, which involves 

a modern lime dosing system which neutralizes the collected 

Acid Mine Drainage water and removes the bulk of the metals, 

specifically iron, manganese and aluminum. The refurbishment 

phase of the plant entailed having to carry out several 

investigations to determine the current state of the plant and 

specific tests were carried out on the process equipment for 

both northern and southern process plants. Subsequently, the 

scope of work was developed, refurbishment schedule was 

finalized and refurbishment work was executed. 

The refurbishment work was on the critical path of the 

full operation of the plant and the commissioning of the 

Japanese based technology (which employs reverse osmosis) 

pilot plant which was scheduled to start during the month of 

July 2014. The objective of the pilot plant is to determine the 

feasibility of utilising the neutralized acid mine water from the 

Brugspruit plant to be treated for potable or industrial grade 

water. The results of the test operation that was conducted in 

the month of August 2014 had preliminary indicated that the 

AMD from the Northern part of the treatment works can be 

utilized for both drinking and industrial purpose. While the 

period still needs to continue for another three month, the 

pilot plant has failed to treat the AMD from the southern side 

of the works. Currently, the testing process has been paused 

due to non-operation of the main plant.

Spirit of
Partnership Excellence Caring Equity Integrity
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Ngwathe Local Municipality: Refurbishment of Vredefort 

Wastewater Treatment Plant

We were appointed by the Department of Water and Sanitation 

(DWS) as an implementation agent for refurbishment of 

Vredefort Waste Water Treatment Works (WWTW) under 

Ngwathe Local Municipality in the Free State province. The 

appointment of Rand Water by DWS was effective from 1 April 

2013.

The scope of work included the following:

 Assessment of the WWTW and the pump stations

 Refurbishment of the Vredefort WWTW which included 

mechanical, electrical, civil structures and cleaning of the 

sludge holdings ponds

 Feasibility study in all the waste water treatment plants of 

the Ngwathe Local Municipality.

The primary of objective of the project was to assess and 

refurbish the plant to its original state to prevent pollution 

into the water course. 

The refurbishment of the plant started in January 2014 and is 

at 98% completion with expected practical completion date 

in July 2015.

Victor Khanye Local Municipality

Rand Water was appointed by Victor Khanye Local Municipality 

as an Implementing Agent through the Mpumalanga 

Implementation Protocol to implement the sanitation 

reticulation project in Botleng Extension 7. The scope of 

works includes laying of 5km sanitation reticulation pipes 

and stand connection of 484 houses. The total project value 

is R12 million. The project started  in January 2015 and was 

completed in June 2015.
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Mafube Local Municiplaity 

Rand Water is an Implementing Agent on behalf of DWS and 

Mafube Local Municipality for the extension of Wastewater 

Treatment Works in Namahadi and Frankfort at total project 

value of R29 million. This project involves the upgrade of sewer 

pump stations and its associated works. This project is on the 

critical path of residential development and eradication of 

bucket sanitation within Namahadi Township. The project was 

at 33% completion at the close of the year under review and is 

expected to be finished in March 2016.

eMalahleni Local Municipality

We were appointed by eMalahleni Local Municipality as an 

Implementing Agent for the MIG funded project. The scope 

of works includes upgrading of the Klipspruit sewage plant. 

Phase 1 of the upgrade, which was mainly refurbishment of 

the existing plant, was completed during February 2015. 

Phase 2, which focuses on the extension of the plant by 20 

Ml/day is underway and reached 4% completion at the end of 

June 2015. The total project value is estimated at R308 million 

and is expected to be completed towards the end of 2017. 

Department of Water and Sanitation, Free State: Assessment of 

Wastewater Treatment Works

Compliance with the Department of Water and Sanitation’s 

(DWS) Blue-Green Drop Certification is a challenge for many 

Water Service Authorities (WSA).

In order to improve service delivery and swift turnaround time 

for the implementation of water and sanitation infrastructure 

projects, the Department of Water and Sanitation and Free 

State Provincial Government   agreed to utilize Water Boards 

to assist in this regard. Thus, Rand Water was tasked to 

conduct detailed equipment condition assessments of Water 

and Wastewater Treatment Works including pump stations in 

the Free State Province.

WATER CYCLE MANAGEMENT

Rand Water has to service a growing water demand with 

current supply levels until possibly 2024 when the next phase 

of the Lesotho Highlands Scheme is scheduled to come 

into operation.  The focus is to balance water supply and 

demand through the promotion of Water Conservation and 

Water Demand Management (WC/WDM) in order to reduce 

high levels of water losses in its area of operation, ensuring 

the users gain equitable access to the desired quantity and 

reliability of water supply at an optimal economical value. 

WATER DEMAND MANAGEMENT

The non-revenue water (NRW) amongst Rand Water’s 

municipal customers has continued to worsen rather than 

improve. In Gauteng, the challenge was to improve these 

water losses to 15%. However, according to the study 

published by the Water Research Commission in 2012, the 

non-revenue water in Gauteng has worsened from 21.8% in 

2005 to 35.9% in the 2011. The extent of NRW in Rand Water’s 

extended area of operations is of even greater concern.  

Where data was available, the levels of NRW generally 

fluctuated between 40% and as high as 72%.  The high levels 

and increasing trend of the water losses in Rand Water’s area 

of operation means that it cannot be business-as-usual.  The 

utility has been actively involved in supporting the call for the 

reduction of non- revenue water through partnerships with 

various municipalities and other stakeholders. The initiatives 

undertaken include:

Rustenburg Water Demand Management Project

Rand Water entered into an agreement with Rustenburg 

Local Municipality to assist in the implementation of water 

demand management related initiatives in 2014. Rand 

Water has since taken the role of advisor and assisted the 

municipality to develop and finalise a comprehensive Water 

Demand Management strategy and business plan which 

the municipality is utilising to source suitable funding to 

implement the initiatives identified. Rand Water continues to 

play a support and advisory role to the Municipality.

War on Leaks Projects: Matlosana LM, Moqhaka LM and 

Randfontein LM

Rand Water was appointed as an Implementing Agent by the 

Department of Water and Sanitation (DWS) for the following 

municipalities in: City of Matlosana, Randfontein LM and 

Moqhaka LM.
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The appointment was for the financial year 2013-14 and all the 

three projects have been concluded. The war on leaks (WoL) 

is an initiative aimed at reducing water losses within domestic 

consumer households’ environment. It entailed recruitment 

of 99 unemployed youth who were trained as community 

plumbers.  These youth were provided with a basic level of 

plumbing training to conduct water audits, identify and repair 

leakages, retrofit water efficient devices and finally conduct 

water wise conservation advocacy campaign.

TOOLS AND PLANS FOR WATER DEMAND 

MANAGEMENT

Comprehensive systems knowledge and understanding 

of the supply networks, which is only achievable through 

adequate information systems and capacity, is essential for 

water demand management.   However, the cost associated 

with the implementation of WC/WDM programmes on a large 

scale is usually significant and unaffordable for many Water 

Services Providers.  In order to bridge the gap, the typical 

approach followed by Rand Water is to utilise its existing 

information systems, including the development of innovative 

technologies to prioritize appropriate interventions based on 

the highest savings potential and for which the funding for 

implementation can be secured.  The strategic responses are 

as follows: 

Water Demand Management Fund

Rand Water, in consultation with DWS, SALGA and 

municipalities in its area of supply, has established a WDM 

fund by including a water demand management component 

to the tariff that was gazetted for the 2014-15 financial year.  

The establishment of the Water Demand Management Fund 

is in alignment with the strategic role of Rand Water for the 

reduction of water losses in its area of operation.  The fund is 

unique in that it is limited to specific deliverables in a defined 

time frame and has to demonstrate success.

Development of scientific model for demand projections

A scientific model was developed on which water demand 

projections could be based.  The model determines a ‘normal/

ideal’ water demand of an area for comparison with the actual 

consumption.  High consumption areas are identified for the 

implementation of appropriate and effective measures.  The model 

would also be used to monitor the effectiveness of programmes 

implemented in Rand  Water’s area of interest.  Relevant stakeholder 

engagements are on-going to refine the model.

No-drop assessments

The DWS has introduced a new incentive-based “No Drop 

assessment” whose prime aim is to monitor water loss and 

increase water use efficiency throughout South Africa.
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Rand Water as a bulk supplier was included in the full 

assessment of the three (3) metros in its area of supply, namely 

Ekurhuleni Metro, City of Tshwane and City of Johannesburg,  

the latter with its utility, Johannesburg Water during the last 

no drop audits conducted by the Department.

Development of a business plan for water conservation and 

water demand management in the Western Highveld Region

Rand Water was appointed by DWS to develop a business plan 

in which appropriate water conservation and water demand 

management interventions are identified for implementation 

in the short to medium term in the Western Highveld Region.  

The implementation of the programme is scheduled to be 

undertaken within the 2015-16 financial year and has strong 

links with the Implementation Readiness Study process that is 

being undertaken by the Department.

CATCHMENT MANAGEMENT SERVICES

Hartebeespoort Dam Biological Remediation Project 

The intention of this project is to improve the water quality 

in the dam over the next 5 to 7 years. This dam is one of the 

worst eutrophic dams in SA. The programme consists of 47 

projects focusing on different aspects of integrated water 

resource management. The core of these is activities related 

to the physical clean–up of the water body. These are showing 

a significant difference to the water quality in the dam. All of 

the initiatives are environmental or biological in nature. This 

programme, initiated in 2006, has shown significant benefit 

and is fast becoming a showcase and model for dealing with 

other dams. While most of the initiatives have been carried 

out in isolation elsewhere in the world, no other programme 

has applied such an integrated approach with different 

combinations of these various initiatives being implemented 

symbiotically. This project has a very high profile within DWS 

and is a Ministerial priority.

INTERNATIONAL PROJECTS

WATER SUPPLY IN KATANGA, DRC.

Project: Improvement of Water Supply in Katanga- Democratic 

Republic of Congo

Client: Department of Water and Sanitation (DWS) – Gauteng,

Beneficiary: REGIDESO – DRC Water Board

Budget:  R 22 Million (Exc. Vat)

Project Duration: March 2012 – Dec 2014

The Governments of the Republic of South Africa (RSA) and 

the Democratic Republic of Congo (DRC) entered into an 

agreement on the 21 June 2011 to promote co-operation and 

develop good relations and partnership between the two 

governments in the area of water resources, water services 

and capacity building in the water sector. The DRC faced water 

supply challenges in the Katanga Province. The Department 

of Water & Sanitation (DWS) had a mandate to perform a 

project for the betterment of the potable water supply for the 

inhabitants of Lubumbashi and Likasi Cities. 

On 11 August 2011, the Department subsequently appointed 

Rand Water as an Implementing Agent for the Improvement 

of Water Supply Project in Katanga Province, working in 

conjunction with the water supply authority of the DRC, 

REGIDESO. The need existed for the appointment of an 

Implementing Agent to coordinate the activities on behalf 

of the Department. The project was funded by Department 

of International Relations & Cooperation through DWS with a 

total budget amount of R 22 million (Vat Excluded). 

Spirit of
Partnership Excellence Caring Equity Integrity
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The main of objectives of the project was to increase pumping 

capacity (replace old Motor Pump Groups), increase reliability 

of supply, reduce water losses, increase availability of pumps, 

improve water quality in the prioritised areas and enhance 

equipment sustainability.

The Katanga Water Supply Improvement project was initially 

expected to be completed by 31 April 2013, however due 

to numerous and enormous challenges faced during the 

implementation of the project, this latter was successfully 

completed in December 2014. 

Namibia WOP

Water Operators Partnership Programme (WOP)

WOPs are peer-support arrangements between two or more 

water and/or sanitation operators, carried out on a not-

for-profit basis, with the objective of strengthening their 

capacity. On the basis of mutual trust and in the spirit of 

friendly cooperation, UN-Habitat and Rand Water entered 

into an agreement in August 2014 for Rand Water to mentor 

NamWater, the water utility of Namibia. The key output was the 

development of a medium term Performance Improvement 

Plan (“PIP”) for NamWater, which provide a detailed capacity 

development needs assessment for all the priority areas 

identified.  The reduction of non-revenue water was identified 

as a critical area and an implementation plan with further 

requirements for technical support was developed.  Similar 

assessments and plans were developed for the other priority 

areas identified and included human resource development, 

water quality management, operations and maintenance. As 

Rand Water, we appreciate the opportunity given to us by 

GWOPA to conduct the mentorship program with NamWater. 

This has presented long-term sustainable opportunities for a 

strong partnership between Rand Water and NamWater. The 

project was completed in June 2015.

STRATEGIC CUSTOMER PARTNERSHIPS

Strategic Customer Partnerships depart is the vibrant and 

dynamic department within Sector Growth and Development 

Division that seeks to proactively understand and quickly 

adapt to the needs of the customers.  It is positioned to be the 

“front end” of Rand Water to all our customers by managing 

customer interface and co-ordinating all customer interaction 

so as to prevent confusion and conflicting customer messages.  

Customer Service Centre

Rand Water operates a 24 hour Customer service centre.  

The Customer Service Centre’s main purpose is to delight 

customers, to improve customer experiences, and to retaining 

the company’s most valuable asset, the customers.  A number 

of improvements were achieved relating to customer service.

 The Customer Service Centre staff was trained on ITIL 

to improve customer satisfaction and service delivery 

through the use of proven best practice processes.

 83% of queries were resolved at first hand.

 The abandoned call rate decreased from 15.2% to 3.5%.  

This is the highest customer service centre standard any 

company can get

 Staying abreast with technology by making use of the 

long distance, wireless, and noise cancelling  headphones.

Customer Value Management Survey (CVM)

Rand Water is committed to customer service excellence; 

hence it conducts annual customer satisfaction surveys to 

determine how far it is with respect to customer expectation.  

It is a known phenomenon that customer needs change from 

time to time.  Keeping the finger on the needs of the customers 

is key; hence we will continuously engage with our customers 

to improve our service to them.  Rand Water is determined to 

win the confidence of customers.

The overall score of the 2015 CVM Survey showed a decline 

of 4.8% when compared to the 2014 overall score. Rand 

Water achieved an overall score of 82.3%, down from 87.1% 

in 2014. Most index categories experienced declines with the 

exception of the “overall product/water quality” index, which 

recorded an improved score of 93.1% which translates into a 

4.5% increase from 2014.
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Index Score Comparison: Overall CVM Score

Statement 2009

n=134

2010

n=69

2011

n=119

2012

n=152

2013

n=150

2014

n=150

2015

n=156

Change                      Min Ideal

Overall CVM Score 82.5 87.1 83.8 83.6 84.4 87.1 82.3 -4.8 76.5 95.8

Overall Price Index 

Score

73.5 79.6 77.1 73.5 77.7 79.2 75.9 -3.3 75.2 93.4

Overall Price 

Perception Score

– – – – – 83.6 80.9 -2.7 75.1 94.3

Overall Product/

Water Quality Index 

Score

86.2 92.6 86.2 88.8 96.9 88.6 93.1 4.5 84.2 98.3

Overall Meter 

Application Process

– – – – – 80.0 76.5 -3.5 75.8 91.0

Overall Forward 

Planning Index Score

82.9 87.4 86.3 85.8 71.1 84.9 81.3 -3.6 74.0 96.1

Overall Water Demand

Management Index 

Score

83.6 84.7 82.9 84.3 74.3 88.7 79.4 -9.3 74.9 96.4

Overall Operations

& Maintenance Index 

Score

83.0 87.1 83.4 84.1 85.3 89.2 84.5 -4.7 76.9 97.2

Overall Billing & 

Administration Index

Score

82.3 89.6 80.8 81.2 89.7 92.5 84.3 -8.2 76.9 97.4

Overall Strategic 

Competency Index 

Score

84.0 89.6 86.4 88.2 92.2 92.9 87.6 -5.3 79.5 97.8

Overall RAE Index 

Score

80.0 84.8 81.5 79.6 85.5 87.3 79.1 -8.2 75.1 92.0

Overall Relationship 

Index Score

83.9 87.6 86.6 84.5 88.1 89.9 85.3 -4.6 76.5 97.4

Overall 

Communication Index 

Score

81.6 83.4 81.9 82.1 78.7 81.7 81.1 -0.6 74.2 95.6

Overall Media Index 

Score

82.7 83.8 81.7 82.2 77.0 79.1 75.7 -3.4 73.7 94.9

Overall Image Index 

Score

85.2 89.1 85.9 85.5 86.2 86.1 84.5 -1.6 77.4 97.9

Overall Emotional 

Drivers Index Score

84.6 89.3 86.8 85.3 87.5 88.1 85.0 -3.1 77.6 97.3



RAND WATER INTEGRATED ANNUAL REPORT 2014-15132

Service Level Evaluations (SLE)

Rand Water has entered into Bulk Water Supply Contracts with all its customers to record the current and continued provision of 

bulk water supply services so that it can render services in an efficient, equitable, cost effective and sustainable manner. In order 

to ascertain if we meet this objective, we conduct annual Service Level Evaluations (SLE’s) with all our customers.  The difference 

between the Service Level Evaluation (SLE) and the Customer Value Management (CVM) survey is that the SLE relates to actual 

performance while the CVM is a perceptive performance.  This therefore means that Rand Water has to address the perception 

of its customers on the service offering.  The 2015 results shows a non-significant decline from 95.54% (2014) to 95.34% (2015) 

which still remains above the organisational target of 90% Bulk Water Contract Compliance.  A rating of more than 95% is above 

the industry norm.

2011 2012 2013 2014 2015

95.30% 97.00% 97.70% 95.54% 95.34%

Forums

Rand Water established the Forums as a communication platform with its customers. The Forums are categorized into two 

categories, namely the “Water Services Forum”, which caters for municipal customers and the “Mining and Industry Forum” which 

caters for mining and industry customers as well as direct consumers. During the year under review, the forums achieved a 91% 

overall value rating. 

The Forums discuss serious water related issues such as 

Acid Mine Drainage, Climate Change and Water Demand 

Management to name but a few. In addition to topics 

discussed, Rand Water took forum members on several 

water related tours during this financial period – Vereeniging 

pumping and purification Station, ABI Bottling Plant and 

Emalahleni Reclamation project tour. In addition to the topics 

discussed and tours undertaken, Rand Water uses the Forums 

as a tariff consultation vehicle in line with the Bulk Water 

Supply Contract and Section 42 of the Municipal Finance 

Management Act (No. 56 of 2003).

Tours

Rand Water occasionally takes customers on a tour of water 

treatment plants that are often discussed at the Forums.  One 

of the challenges South Africa is facing is decanting acid 

mine drainage in the Central, Western and Eastern basins.  

In its 2014 Customer Value management survey, Rand Water 

interviewed its customers to understand their perception 

towards purification of acid mine drainage water to drinking 

water quality standards.  The overwhelming majority wanted 

the acid mine drainage water to be purified to industrial 

standards not to drinking water quality standards.  Hence 

Rand Water took the Forum members to the Emalahleni 

reclamation project to see how acid mine drainage water can 

be reclaimed and purified to drinking water quality standards.  

This was an eye opener to most of the members.

STRATEGIC ASSET MANAGEMENT

A defining feature of utilities such as Rand Water is the size 

and value of infrastructure or fixed assets in relation to annual 

turnover, and the intention to maintain these assets indefinitely 

to provide specified levels of service.  It follows that proper 

management of fixed assets is a key success factor of the utility 

– supporting achievement of agreed service levels to customers 

at minimum long term cost.

Asset Management is the systematic and coordinated activities 

and practices through which Rand Water optimally manages its 

assets, their associated performance, risks and expenditures over 

their lifecycles for the purpose of achieving its organisational 

strategic plan. It is a relatively new formalized way of conducting 

business adopted by world leading infrastructure companies. It 

is a holistic and integrative approach to the managing of assets 
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over its whole life, from inception to disposal. It is a strategic 

discipline which enhances the quality of decisions made by 

organisations with regards to its assets.

Typical results achieved by the effective implementation of 

Asset Management are: 

 Increases in customer satisfaction, sustainability, 

profitability, availability, reliability, maintainability, 

resilience, flexibility, compliance, efficiency, effectiveness, 

safety, etc.

 Decreases in life cycle cost of assets, capital expenditure, 

operational expenditure, supply failures, asset failures, 

unplanned shutdowns, carbon emissions, etc.

The international standard, ISO 55000, specifies requirements 

for an organisational asset management system, and was 

formally published in January 2014.  Rand Water is working 

towards accreditation in terms of ISO 55000.  To check on 

progress, periodic external asset management maturity 

assessments are carried out.  These assessments confirm steady 

progress on 17 KPA’s, measuring all asset related activities 

across the organisation, whether strategic, operational, 

financial, IT, HR, SHERQ or other business component.

The KPA’s are listed in the table below, grouped under the 

areas of strategic planning, enablers and controls, execution 

and assess/improve.

Spirit of
Partnership Excellence Caring Equity Integrity

Rand Water’s infrastructure is a multi-billion rand asset that 

needs to be managed and leveraged in order to extract 

maximum value, and monitored to minimise risk.  Although 

60% of infrastructure expenditure work currently takes place 

in the form of augmentation to meet the growth in demand, 

the remaining 40% covers renewal projects that replace or 

extend the life of existing assets, reduce operating costs, 

improve treatment processes or enhance plant safety.

As Rand Water enters a more mature phase, demand growth is 

projected to continue, but with a long term decline in annual 

growth rates.  Due to a period of rapid growth in demand, 

much of the infrastructure capacity has been added in the 

last few decades.  As rates of growth slow, the rate of adding 

infrastructure will slow, and the average age will increase.  

However, as long as there is growth in demand, the total 

capacity and replacement value of existing infrastructure will 

increase.

Asset Management Key Performance Areas

Strategy Management Strategic Planning

Information Management

Enablers and controls

Technical Information

Organisation and Development

Contractor Management

Financial Management

Risk Management

Environment, Health and Safety

Maintenance Asset Care Plans

Execution

Work Planning and Control

Operator Asset Care

Material Management

Support Facilities and Tools

Life Cycle Management

Project and Shutdown Management

Performance Measurement Assess and improve

Focused Improvement



RAND WATER INTEGRATED ANNUAL REPORT 2014-15134

In order to create clear accountability for lifecycle management 
of this growing, ageing asset base, the Assets Department 
will coordinate lifecycle Asset Management practices.  Best 
practice will be confirmed for design, operation, maintenance, 
rehabilitation and disposal of assets.  Management of 
the existing assets will be planned in conjunction with 
augmentation to meet demand growth.

Progress to date
The following achievements confirm the progress made in 
setting up and improving structured and auditable asset 
management practices:

 The Blue Drop assessment requires plant condition and 
performance assessments and, where applicable, capital 
investment plans, to confirm that plant will be able to 
continue providing required levels of service.  The 2014 
Blue Drop assessment confirmed an A+ rating for asset 
management within Rand Water.

 The technical asset register is being expanded to provide 
more detailed coverage of all asset categories, to a 
level enabling lifecycle management of infrastructure 
components based on design life, maintenance 
requirements and other key criteria.  The adequacy of the 
asset register for these purposes was also included in the 
Blue Drop assessment.

 Lifecycle strategies are being developed for all key 

asset classes, including expected rates of deterioration, 
maintenance and capital refurbishment or replacement 
interventions.  This supports, inter alia, a 20 year view 
of capital expenditure for the organisation.  The capex 
forecast is based either on identified projects, or on current 
condition, projected design life and replacement values.

 An Asset Management Steering Committee has been 
established as a sub-committee of the PIC.  Representatives 
on the AM Steercom cover most areas of the business, take 
responsibility for assigned KPA’s, and monitor progress 
towards improvement targets.

Infrastructure
Rand Water operates a network of 3 500 km of pipelines, two 
large combined pumping and purification stations (situated 
at Vereeniging and Zuikerbosch), four main booster pumping 
stations (Zwartkopjes, Palmiet, Mapleton and Eikenhof) and a 
number of enclosed reservoirs and secondary booster stations.  
At least 60% of the value of this infrastructure, estimated to 
be worth R90 billion at replacement value, is located in Rand 
Water’s pipelines infrastructure.

Augmentation and Renewal Planning 
After decades of expansion to meet the challenge of 
infrastructural development and population growth, Rand 
Water’s infrastructure continues to be adequate to meet its 
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Station Design capacity 

(Ml/d)

Proposed 

additional 

capacity (Ml/d)

Proposed 

year of 

augmentation 

(first phase)

Projected peak day demands

(Mℓ/d)

2020 2025 2030 2035

Primary pumping

Zuikerbosch 3 900 1 200 2017 4 300 4 800 5 300 5 800

Vereeniging 1 400 Nil N/A 1 300 1 300 1 300 1 300

Booster pumping

Eikenhof 2 000 Nil N/A 1 470 1 610 1 750 1 880

Zwartkopjes 800 200 2015 760 780 840 880

Palmiet 1 870 600 2015 2 000 2 190 2 380 2 570

Mapleton 960 300 2017 990 1 080 1 180 1 270

customers’ needs in our expanding areas of service. This is in 
itself remarkable considering that in 1965, Rand Water was  
supplying 1 000 Megalitres a day (Ml/d) and that demand has 
increased more than four-fold to 4 300 Ml/d.

Rand Water is ensuring it is ready for the demands of 2030 and 
beyond by focusing on infrastructure renewal and development.  
Rand Water works on a 20-year planning horizon for projects, 
driven by forecasts of future water consumer needs and the 
need to maintain the capacity of existing infrastructure. This 
involves analysis of trends and usage patterns, assessment of 
condition and performance of infrastructure, compliance with 
evolving legislation, and discussions with various stakeholders 
on their expectations.

Planning and management of assets is undertaken on the basis 
of supply systems, matching system capacity with projected 
customer requirements:Rand Water primarily draws raw water 
from the Vaal River System.  Two river stations – Zuikerbosch 
and Vereeniging – abstract, purify and pump into the network 
some 98% of the water supplied to our customers.  About 
90% of this water is further pumped by four primary booster 
stations situated on the southern side of the Witwatersrand 
ridge.  The portions of the network supplied by each pumping 
station are indicated by colour coding all significant customer 
supply points on the map as follows:

 Zuikerbosch / Vereeniging direct (brown) – southern 
Gauteng and northern Free State (localized), in addition to 
supply to all booster pumping stations.

 Eikenhof (pink) – western and north-western 
Johannesburg, the West Rand and greater Rustenburg.

 Zwartkopjes (green) – central Johannesburg and a high-
lying portion of the East Rand.

 Palmiet (blue) – eastern and northern Johannesburg, large 
parts of Tshwane, and western portions of Ekurhuleni.

 Mapleton (yellow) – central and eastern parts of Tshwane 
and Ekurhuleni, and selected areas in Mpumalanga.

Projected growth in water demands
Rand Water’s municipal customers account for more than 90% of 
total demand, with direct supply to mines making up most of the 
balance.  Periodically, Rand Water consults with major customers 
and updates projections of demands on the network.

The latest forecast indicates a continuation of the trend 
of gradually decreasing rates of annual demand growth.  
Rand Water now supplies a predominantly urban, domestic 
consumer base.  Population growth is the main driver of 
demand growth.  Worldwide, urbanizing populations exhibit 
reduced rates of population growth.  In South Africa, this 
effect is magnified by the impact of AIDS on fertility and 
mortality rates.  Demographic studies undertaken on behalf 
of Rand Water, confirm this trend.

Total average daily demand for the Rand Water network is 
projected to increase from the current demand of 4300 Ml/d 
to around 5500 Ml/d in 2030.  This gives an average rate of 
demand growth of 1.75% per annum over this period.  The 
three metros supplied by Rand Water –Johannesburg, 
Ekurhuleni and Tshwane – consume 75% of this water.

Projected peak demands by main system

Through the hydraulic modeling process, forecast demands 

are added at each significant supply point.  This allows the 

estimation of peak flows in each pipeline, and peak demands 

on each of the pumping stations.  Results for each of the 

major systems are given in the table below (quoted capacities 

exclude standby units).

Peak demand forecasts and augmentation dates for main pumping stations
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System Augmentation

(R’m)

Renewal

(R’m)

Total

(R’m)

Eikenhof 1,078 1,129 2,207

Mapleton 3,033 1,044 4,077

Palmiet 1,658 1,167 2,825

Primary 3,560 2,869 6,429

Zwartkopjes 553 1,399 1,952

Total 9,882 7,608 17,490

The top five projects within the 5-year period are the following:

Capital Project Estimated Cost

(R’m)

System Augment/Renewal

Zuikerbosch – Station 5, phase 1 2,812 Zuikerbosch Augment

O6 Palmiet to Klipfontein pipeline 580 Palmiet Augment

S4 Pipeline 550 Mapleton Augment

Mapleton station upgrade 534 Zwartkopjes Augment

B1/B2 Pipeline 454 Zwartkopjes Renewal

Capital Expansion Programme

The last Rand Water augmentation was undertaken during 

the 1990’s and this was referred to as the 92 scheme, this 

programme increased the design capacity from 4500 Ml/d to 

5300 Ml/d. The current 2009 Additional Water Supply Scheme 

and general capital programme is aimed at ensuring security 

of water supply, both quantity and quality of water supplied, 

and the first phase will increase design capacity from 5300 

Ml/d to 5900 Ml/d. This programme is a combination of 

augmentation and renovations. Rand Water plans to spend 

R17.5 billion over the next five years on our water supply 

infrastructure, 2016 to 2020.  Of this amount, 57% is allocated 

to augmentation schemes, with the remaining 43% allocated 

to renovations and upgrades of existing infrastructure.

Planned projects

The planned projects are listed under two main categories, 

namely:

 Augmentation projects that have the primary purpose of 

increasing the capacity to meet growth in demand and 

area of service; and

 Renewal projects, including upgrade, rehabilitation and 

replacement projects that have the primary purpose of 

maintaining existing capacity to supply both quantity and 

quality.   

Some projects, particularly involving pipelines, will serve a 

dual purpose.

The capital expenditure plan incorporates capital investment 

of R9.9 billion for augmentation, R7.6 billion for renewal, 

R7.2billion for growth projects outside the core business and 

R0.5 billion for moveable assets for the 2016-2020 period.

The 5 year plan continues to be dominated by projects 

associated to the 2009 AWS scheme. Phase 1 of the 2009 

scheme aims to deliver an additional 600Ml/day by 2018.  It 

is anticipated that the major contribution towards renewal 

expenditure will be associated to pipeline refurbishment 

and replacement and to a lesser degree civil, mechanical, 

automation and electrical works.

The Augmentation and Renewal plan is set to affect the 

following systems over the five year period as depicted in the 

table below. 
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The average ratio between Augmentation and Renewal is expected to be 60/40 respectively over the total 5 year planning horizon.

Infrastructure Plan (2015-2019)

2 657

8 117

3 729

1 276
1 711

Eikenhof Mapleton Palmiet Raw Water Zwartkopjes Total

Pipelines Pumping Purification Reservoir Other

Infrastructure Plan (2015-2019)
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1 710 2 445 2 245 1 847 1 635

1 282
1 568 1674

1 466 1 618

2016 2017 2018 2019 2020 Total

Renewal Augmentation

9 882

7 608
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EXPANDED AREA OF SERVICE

Capital Projects

Despite the persisting global financial strain, Rand Water has continued to improve its capital expenditure performance year on 

year and the completion of projects. The Rand Water capacity expansion programme has shown remarkable progress in the past 

few years of projects implementation. The significant number of commissioned projects is evidence of the progress that has been 

made so far. The completion of projects has ensured continued assurance of securing of water supply.

Capex. 3 year performance and 5 year plan 

Rand Water 2009 Additional 

Water Supply Scheme

Augmentation of Rand Water’s capacity to 

supply potable water is undertaken under 

an Additional Water Supply Scheme (which 

provides integrated capacity to meet the 

demand over a defined period) or under an 

Independent Capital Work Project (in which an 

independent facility or amenity is added to the 

infrastructure, or an existing facility extended or 

increased in capacity).  A planned programme of 

renovation and upgrading work is also required, 

in conjunction with augmentation, to improve 

the performance and increase the lifespan of 

elements of the infrastructure.

2013-2020
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Budget Actual 

AUGMENTING THE NETWORK

Augmenting for 2015 to 2030 cycle

Primary System – 1600Ml/d growth

Projected growth in peak day demand - 1600Ml/d over 15 years

Growth split between four booster systems

Eikenhof System

– 400Ml/d 

growth

Palmiet System 

– 600Ml/d 

growth

Mapleton System 

– 300Ml/d 

growth

Zwartkopjies 

System

– 300Ml/d 

growthNorth West Jhb

West Rand

Rustenburg

Northern Jhb

Tshwane

Madibeng

Eastern Tshwane

Ekurhuleni

Mpumalanga
Central Jhb

Southern Areas
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The 2009 Additional Water Supply (AWS) Scheme, including 

the projects listed below.

 Installation of Station 5 at Zuikerbosch pumping station, with 

estimated completion of phase 1 (600 Ml/d) by December 

2017. The roads and services project has been completed 

and construction project is currently in tendering phase. The 

estimated project cost is R3 billion.

 Duplication of the Lethabo – Vereeniging (B19) raw 

water pipeline by December 2015.  Project is currently in 

construction phase. The estimated project cost is R1 billion.

 Construction of Engine Room 3b at Palmiet pumping station 

by April 2016. Project is currently in construction phase. The 

estimated project cost is R500 million.

 Augmentation of the Klipfontein – Brakfontein pipeline (H39 

and H42). H42 pipeline is currently in construction phase to 

be completed June 2015 and H39 pipeline project is also in 

construction phase to be completed in December 2015.  The 

combined estimated project cost is R600 million.

 Partial augmentation of the Palmiet – Klipfontein pipelines 

(O6) system by November 2016. Project is currently in 

construction phase. The estimated project cost is R1 billion.

 Augmentation of the Zuikerbosch – Palmiet (B17 and B18) 

pipeline. Project is currently in construction phase. B18 

portion has been completed and B17 portion by April 2016 

and. The estimated project cost is R1.5 billion.

 Installation of additional capacity at Mapleton pumping 

station by 2017. Project is currently in design phase. It is 

planned to be completed by June 2017.  The estimated 

project cost is R500 million.

Augmentation projects under Independent Capital Works

The Independent Capital Works implies that an independent 

facility or amenity is added to the infrastructure, or an existing 

facility extended or increased in capacity. The following major 

capital projects are programmed for implementation:

Upgrade of purification systems at Zuikerbosch pumping station:

 Construction of 200 Ml/d Sedimentation system at System 

2 has been completed.  The estimated project cost is R250 

million.

 Addition of 250 Ml/d filtration capacity at System 2 by 

December 2015. This is currently in construction phase. 

The estimated project cost is R300 million.

 Construction of 400 Ml/d Sedimentation system at System 

3 by December 2015.  This is currently in construction 

phase. The estimated project cost is R300 million.

Construction of 225 Ml/d Sedimentation system at Vereeniging 

pumping station by June 2018. This is currently in the design 

phase. The estimated project cost is R300 million.

Upgrade of Bloemendal pumping station by April 2016. This 

is currently in the construction phase. The estimated project 

cost is R100 million.

Installation of G37/H47 pipeline by December 2015.  This is 

currently in construction phase. The estimated project cost is 

R400 million.

Installation of F47 pipeline has been completed.  The 

estimated project cost is R200 million.

Installation of portion of Waterval pipeline (Q5) has been 

completed. The estimated project cost is R205 million.




