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PURPOSE OF THE INNOVATIONS PROSPECTUS

This prospectus aims to showcase a selected number of innovations produced in the
water and sanitation sector. It largely focuses on public sector funded research and
development (R&D) that has resulted in innovations that, if translated into commercial
value, can result in both the enhancement of competitive edge of established and
emerging enterprises that offer either services or technologies that improve the lives of
people and the environment. This prospectus also gives and includes a selected overview
of some innovations developed by the private sector and independent innovators that
can also contribute to a growing list of solutions.
The Water and Sanitation Innovations Prospectus will be updated periodically and will offer
investors insights and opportunities into a range of water and sanitation appropriate
technologies. The prospectus will also aim to take the funders and investors on a journey
to close the innovation ecosystem gaps as we strengthen support for investment and
partnership in innovations.
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INNOVATION NEEDS
National policies, the NWRSII (2013) and more recently, the National Water RDI Roadmap
2015) sets clear directions on the research, development and innovation needs in the
water sector. The Water Research Commission’s (WRC’s)strategy is aligned to these
national policies and strategies. Some of the additional contributions that the NWRSII
requires include:
•
•
•
•
•

Desalination of seawater
Mining, energy and manufacturing industries
Awareness and communication
Scenarios, climate change modelling and water availability
Hydraulic fracturing and coal-bed methane extraction

These areas call on the WRC to collaborate with the DWS and other government
departments such as the Department of Trade and Industry (DTI), Department of
Economic Development (DED), Department of Environmental Affairs (DEA), Department
of Human Settlements (DHS), and the Department of Mineral Resources (DMR), as well
as other sector partners such as Eskom, Rand Water and Sasol, to develop appropriate
technologies and support the development of relevant centres of excellence in several of
the fields of research. This includes partnership development with relevant private sector
partners to assist in raising water sensitive behaviours, support for new technologies and
entrepreneurship development.
The 10-year National Water RDI Roadmap, a partnership between the WRC and
Department of Science and Technology, was completed through a consultative process
and provides a sector-defined, needs-driven research agenda that caters for the
public sector (utilities, municipalities), private industry, agriculture, and environmental
protection. The Roadmap prioritises 7 clusters for further research, development and
innovation support. Where R&D has highlighted potential solutions, it is expected that
sector partners would come forward to support further testing and development to the
market.

Figure 2: Priority Clusters for solution development (National Water RDI Roadmap, 2015)
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WATER INNOVATION VALUE CHAIN
The South African National System of Innovation (NSI) is supported and enabled primarily
by the Department of Science and Technology. It has various instruments such as the
National Research Foundation that funds programmes to build expertise and capacity
in higher education that contribute to the different sectors. It also has the Council for
Scientific and Industrial Research and Human Science Research Council as key strategic
research councils. It funds the Technology innovation Agency to support innovations
to the “market” across all sectors. In the water sector the WRC plays a strategic and coordinating role as a funder to support Research, Development and Innovation to improve
and realise water and sanitation objectives and policy needs as set out primarily by the
DWS. Since water cuts across other sectors the WRC also has strong partnerships with
the Department of Science and Technology, Department of Agriculture, Forestry and
Fisheries, and DEA, amongst others.

of water, sanitation and ecosystem goods and services in remote and rural environments.
This challenge begs the question of whether innovative decentralised, off-grid and pointof-use technologies should be explored and tested. This will require innovative financing
models and public private partnerships to accelerate services and supply. Where clear
business cases are possible then the current Technology Innovation Agency can play an
effective role.

There are several traditional NSI players and instruments within the water value chain
to support movement of technology, but the limited level of alignment and competing
demands from all sectors makes it difficult to get full support for water and sanitation
priorities. This makes it difficult to support the development of technology with the
necessary accreditation, and standards. While NSI partners are playing a role in the
system, there are not enough water sector institutions and industry partners prioritising
innovations developed through the entities like the WRC and its network of university,
SMME partners, and various science councils to test scale up of technology and in the
case of industrialisation, manufacturing and supply capability. There is also limited
venture capital or impact investment interest from private sector or at the very least we
have not had a meeting of minds on opportunities.
It is quite clear that de-risking of new technology in the water sector needs to occur and
it is clear that national government should set an innovation fund especially for social
innovation which provides a benefit to society and the environment but without having a
“clear and traditional” business case. One of the key challenges of our time is the provision
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WATER INDUSTRIALISATION
The DTI rolled out the Water and Sanitation chapter in the Industial Policy Action Plan
(IPAP) 2017-2022. The chapter aims to focus greater effort and investment towards
companies developing innovative technology that promotes sustainability. Where
possible it also aims to focus efforts towards supporting women and black-owned
businesses to enable sustainable enterprise development in such marginalised groups.
The chapter prioritises three major programmes:

commercial players and innovatively structure policy and investment incentives towards
such initiatives. However, to industrialise the water space with the “next generation
water and sanitation products and technologies” aimed at both water sector institutions,
industry, households and businesses requires that the innovation value chain is fully
aligned with the critical partners to achieve high quality technologies with the correct
commercial partners to take them forward.

•
•
•

Technology Readiness Levels represent a systematic metric/measurement system
that supports assessment of the maturity of a particular technology and consistent
comparison of maturity between different types of technology. A technology readiness
assessment examines concepts, technology requirements and demonstrated technology
capabilities in order to determine technological maturity. The TRLs serve to provide a
means to examine remaining development hurdles as well as the projected uncertainties
of developmental success for novel technologies.

Innovative Desalination and Water Manufacturing Programme
Next Generation Sanitation Cluster Programme
Modular and Advanced Wastewater Capability Build Programme

The inclusion of the IPAP chapter is now uniquely positioned to lead the water
industrialisation strategy since the major players such as the DTI, DWS and DST is
supportive of the “new” water industry opportunities which can offer new markets to new
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Golder Associates Africa Pty Ltd

SOCIAL INNOVATIONS
Mine Water Atlas Tool
A Web-Enabled Mine Water Management Vulnerability
Assessment Tool to Facilitate Resource Protection
The purpose of the mine water management vulnerability assessment tool is to guide
the mining sector in self-assessment in order to contribute to improved mine water
management and associated resource protection. Additionally, this tool aims to empower
mines and stakeholders to not only identify critical areas requiring attention, but to go
a step further and develop strategies and action plans to address identified challenges
timeously.
Value Proposition of the Project, Expected Outcomes, and Impact
The tool utilises existing guidelines, regulations, policies, and licence requirements as a
basis for a South African appropriate tool for the management and assessment of water
resources. The approach proposed has the potential to contribute substantially not
only to mine water management improvements, but to overall better governance and
associated public accountability. Since mines are required to adhere to set rules to avoid
closure, the proposed tool offers heightened awareness among mines of the water-based
vulnerabilities they face, and contributes to improving their water management to the
benefit of communities surrounding them. Furthermore, the innovation has automatic
report generation features, which prevent information discontinuities, and in addition to
reducing operating costs, the tool is applicable to various types of mines and allows for
focused support for priority risks.
Technology Readiness Level
The tool is currently with Exxaro and Anglo Coal to assess its potential commercial value.
This signifies that its TR level is 9.

Market
In 2013, 500 water scientists from the Cooperative Remote Sensing Science and
Technology Centre warned that the majority of people on Earth will be forced to live with
severe pressure on fresh-water supply within a space of two generations, due to over-use,
climate change and pollution. As a result, governments in several countries have called
for the sustainable management of water by industries such as mines, which put arguably
the most pressure on water resources. To avoid extreme measures such as mines having
to shut down in the future, which could lead to severe economic declines for many
countries, an urgent need exists to aid mining sectors with improved water management
tools. The proposed innovation is a necessary solution to the mining sector in the African
continent and off-shore. Additionally, uptake by governments is paramount as water
depletion by the mining industry directly impacts citizens.
Intellectual Property (IP) Protection
The IP is protected by South African copyright laws.
Opportunity
There is very minimal awareness on the existence of the tool. Partnership with an entity
such as the Chamber of Mines is requested to promote awareness of the tool.
Partners:
Water Research Commission I EXXARO I Anglo Coal
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SOCIAL INNOVATIONS

University of Kwa-Zulu Natal

Decentralised Wastewater Treatment Technology
Integrating Agriculture in Designing Low Cost Sanitation
Technologies in Social Housing Schemes; A Case Study of
Kwadinabakubo, Ethekwini Municipality
This innovation aims to generate information on the recycling of nutrients from
decentralised wastewater treatment systems (DEWATS). It is intended to inform policymakers and town planners in the design of new social housing developments which
integrate agriculture. During the project, various technical issues were investigated.
These include the actual volumes and concentrations of effluent generated by the target
community, the amount of land required for agricultural activity, the management of
run-off during the wet season, the quality of run-off water, the nutrient and water up-take
by different plants during the year, the amount and quality of biogas produced, and the
quality and value of the produced crops.

contain high concentrations of essential nutrients necessary for crop production. In South
Africa, there is currently no information or guidelines to inform town planners and policy
makers in designing new social housing developments able to integrate agriculture in
the design of low cost sanitation technologies, while existing guidelines focus mainly
on the potential harmful effects of heavy metals in water and have not considered the
potential benefits of using nutrient rich effluent from low cost sanitation technologies.
Also, existing guidelines do not consider the soil’s contribution in ameliorating potential
pollutants in waste. Potential market partners include; policy-makers, town planners,
municipalities, regulators, consultant engineers, agriculturalists, and others.

Value Proposition of the Project, Expected Outcomes, and Impact
The innovation is a knowledge enhancement strategy integrating agriculture and
low cost sanitation technologies for sustainable waste management. Uptake of
the innovation will result in promotion of acceptable sanitation and food security
for poor communities through the provision of water and nutrients for agriculture,
renewable energy production and reduced energy consumption for plant operations,
reduced requirements for fresh water use for irrigation purposes, as well as improved
environmental protection.

Intellectual Property (IP) Protection
This is a Technology Package embodying know-how, designs and copyright.
Opportunity
Financial investment is required to support further studies to promote diffusion.
Partners:
Water Research Commission I eThekwini Municipality I BORDA

Technology Readiness Level
The innovation is TR level 6.
Market
The disposal of effluent generated from low cost sanitation technologies such as the
DEWATS poses challenges to the environment, and such effluent has been shown to
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SOCIAL INNOVATIONS

African Centre for a Green Economy (Africege)

Ecosystem Goods and Services
Landscape Green Innovations to Improve Aquatic
Ecosystem Services for The Benefit of Urban and Peri-Urban
Communities
This project aimed to investigate the nature of landscape innovations suitable for
protecting urban and peri-urban aquatic ecosystem services, using Khayelitsha Wetlands
Park as a case study. It also investigated the nature of ecosystem services that the wetland
provides to local community members, identified enterprise development opportunities
that could be used to boost community involvement in the protection of the wetlands,
and developed a business case for a bankable project locally owned and managed by
local community members that could address issues related to water, food and/or energy
security. The research tools used were ethnographic in nature and included participant
observation, one-on-one interviews with community members and representatives of
the City of Cape Town (CCT) as well as focus group interviews.

Market, Customer, and Competition Analysis
Wetlands are extremely valuable types of aquatic ecosystems that provide many benefits
to society, and yet despite this, wetlands are increasingly under threat due to the spread
of urban infrastructure and expanding agricultural activities. Due to limited focus being
placed on understanding aquatic ecosystem services in urban and peri-urban areas,
little research has gone into investigating the nature of innovative landscape scale
interventions that could be implemented to secure the critical services such ecosystems
provide. The proposed projects aims to address this deficiency. With the research being
possibly first of its kind in South Africa, the immediate market is policy-makers, both at
local and national level.

Value Proposition of the Project, Expected Outcomes, and Impact
The research aims to fill the gap in understanding of aquatic ecosystem services
associated with urban and peri-urban areas, therefore it has potential to play a major
role in bringing upstream stakeholders, more specifically the private sector and other
role players to support the efforts of local community members. Additionally, the project
empowers local community members, creates opportunities through capacity building
and enterprise development. The project included the proposal for the development
of a Green Hub which aims to create a platform for education, community building,
conservation and empowerment for marginalised communities.

Intellectual Property (IP) Protection
The IP is available for licensing in the form of a technology package.
Opportunity
Partnerships and financial investment are required to support further studies for the
conclusion of the project. New social infrastructure investment models are required to
support economic development through environmental protection.
Partners:
Water Research Commission I City of Cape Town

Technology Readiness Level
The technology is at TR level 3.
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SOCIAL INNOVATIONS

Emanti Management

Risk-based Tools
Water Safety Planning (WSP) And Wastewater Risk
Abatement Plan (W2RAP) Tools

The innovation comprises water safety and wastewater risk abatement plans and
a guideline document, spread-sheet and web-based tools to assist water services
institutions with management and planning activities. It allows for assessment and
monitoring of the performance of water and wastewater services at Water Services
Authorities (WSAs), with the aim of providing targeted support to address gaps and
weaknesses.
Value Proposition of the Project, Expected Outcomes, and Impact
The innovation is a platform for middle managers to engage top municipal management.
Uptake of thereof will result in reduction of municipal vulnerability to risk and service
delivery failures, and support service delivery improvements, and heightened awareness
among municipal leaders and managers of the water services provision risks they may
face. In addition, the innovation will provide local and regional economic benefit and
enhance public and environmental health.

Production and Marketing Plan
The innovation is intended for licensing to local and district councils to roll-out to
municipalities.
Opportunity
Consultant engineers are required to measure the progress and monitor implementation
of the innovation. Widespread use will improve and support the management of water
and wastewater infrastructure.
Partners:
Water Research Commission I Department of Science and Technology

Technology Readiness Level
The technology is at TRL 8 and 9.
Market, Customer, and Competition Analysis
Potential commercial partners include players in the South African water sector,
particularly local/district councils and government departments.
Intellectual Property (IP) Protection
This is a Technology Package embodying know how, designs and copyright.
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Ground Truth

SOCIAL INNOVATIONS
MiniSASS – Citizen Science Tool
Innovative Use of Community-Based Water Resource
Monitoring Tools to Raise Awareness in Communities and
Change Behaviours
This innovation is the further development of MiniSASS; a simple tool which can be used
by anyone to monitor the health of a river. It is an integrated water resource & catchment
monitoring toolkit for education, awareness, recording and publicity of water resource
health and pollution sources. Moreover, the toolkit provides for the identification and
development of existing and new rapid tools for citizen and school-learner monitoring
of water resource and catchment health indicators, and explores the potential for citizen
science to effect meaningful change on trans-boundary water resource management.
Value Proposition of the Project, Expected Outcomes, and Impact
The following benefits are guaranteed with uptake of the toolkit:
•
Monitoring, documentation and dissemination of water quality and health in rivers
and catchments
•
Education of learners and citizens around river health and impacting activities
•
Improvement in river water quality and habitat health
•
Empowerment of citizens in affecting accountability for water pollution, whether the
source be private, commercial or governmental
•
Collection of citizen science data by communities at spatial and temporal scales
never before feasible when collected by a finite number of officers from organisations
with finite resources
•
Improvement in land use management and mitigation of activities which degrade
and pollute terrestrial and freshwater ecosystems
The innovation is a cost-effective alternative for monitoring and documentation of data,
allows for easy maintenance of databases and records and educates, community and
school learners in schools. An APP is being developed to further upgrade the MiniSASS
tool.

Market
Water management institutions have limited budgets for the monitoring of water quality
and habitat condition, and the maintenance of records and databases. Communities
that depend on raw water for their livelihoods are at high risk of acquiring various
health effects if upstream water pollution is not monitored and managed. Potential
market(s) include schools, individual households, water management institutions, as
well as researchers and scientists. Currently, no large scale citizen science monitoring
programmes of this nature exist in South Africa. There are, however, companies that
offer river health monitoring services. These include Environmental Assurance (Pty) Ltd
(ENVASS), Duzi Umngeni Conservation Trust (DUCT), Jeffares and Green Inc., Nsovo Environmental Consultant and the Centre of Ecology and Hydrology (UK).
Intellectual Property (IP) Protection
The product is copyright protected.
Opportunity
The product will be marketed by water management institutions at community level.
Partnerships and financial investment are required to support the testing of the APP.
Support is also sought from private sector companies that are currently working with
communities through their education programmes driven through their foundations.
Partners:
Department of Water and Sanitation I Department of Science and Technology I
Water Research Commission I Wildlife and Environment Society of South Africa
(WESSA) I South African Institute for Aquatic Biodiversity I i4WATER

Technology Readiness Level
The TRL level is 9.
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INDUSTRIAL WASTEWATER MANAGEMENT
Mine Water Treatment Technology
Vitasoft

VitaSoft is a process used to treat mining-impacted sulphate containing effluent. During
the process, sulphate containing effluent is fed into a biological sulphate-reducing
reactor, where sulphate is chemically reduced into sulphide (H2S). The sulphide containing
effluent is then transferred into a two-phase fluidised bed reactor containing particles
and floating media, where calcium carbonate from the effluent precipitates on particles
in the first fluidized bed reactor. To remove carbon dioxide and increase the pH in the
reactor, the solution is aerated. Sulphide is then oxidised on the floating media by means
of sulphide oxidising bacteria, thereby producing elemental sulphur. The fluidised bed
reactor is recycled at a sufficient rate to effect abrasion to remove elemental sulphur from
the floating media, which is then harvested from a top portion of the reactor. Hydroxide
ions are recycled internally in solution to enhance calcium carbonate precipitation by
further increasing the pH.
Value Proposition of the Project, Expected Outcomes, and Impact
The main trend driving increased opportunities in global mining water treatment market
is stricter regulations on water supply, waste water treatment and acid mine drainage
remediation and management. VitaSoft is a cheaper long-term solution to acid mine
drainage (AMD). The process eliminates the need for high density sludge neutralisation
by reducing the volume of solid waste and the amount of lime required, thereby
recovering valuable by-products.

Veolia Water, Pentair, Suez, and GE Water. The market potential for the mine industry is
still to be assessed.
Intellectual Property (IP) Protection
A provisional South African patent application was filed in 2014. Subsequently, a PCT
application was filed in July 2015, SA2017/01177 , WO2016009346A1. National patent
applications are due to be filed in identified countries.
Opportunity
The technology can be licensed to various mining organisations in South Africa, as well
as to other mining countries such as the US, Chile, Australia. This technology will be
scaled up via the DWS/TCTA/WRC AMD Treatment Agreement. Funding and commercial
partnerships are required to take the technology to the market.
Partners:
Water Research Commission I NuWater

Technology Readiness Level
The technology has been qualified through tests and demonstrations, therefore its
Technology Readiness Level is 7.
Market
The annual water treatment market is estimated to grow to US$17 billion by 2017
(Bluefield Research, 2014). Main players competing for the global market share include
PAGE 14

University of Cape Town

INDUSTRIAL WASTEWATER MANAGEMENT
Resource Recovery Technologies from Acid Rock
Drainage
Prevention of Acid Rock Drainage (ARD) Formation from Fine
Coal and Tailings Fractions by Sulphide Removal: The Role of
Bioflotation Reagents
This technology comprises the desulphurisation of mine coal wastes by bioflotation. The
project is focused on development of sustainable process solutions for the prevention of
ARD formation from tailings resulting from base metal recovery, extraction of platinum
group metals (PGMs) and from fine coal fractions. The bioflotation reagents developed
are manufactured cost effectively on site using waste organic resources in the vicinity of
the site of application, thereby removing transportation requirements.

Market
Sulphur in coal contributes extensively to acid rain and is therefore undesirable.
According to the Encyclopedia of Life Support Systems, total sulphur contents in major
coalfields are in the range of roughly 0.5–10 wt%. There is a need for cost-effective
desulphurisation methods as current processes and chemicals are substantially costly. An
opportunity also exists for resource recovery of high value chemicals or products.

Value Proposition of the Project, Expected Outcomes, and Impact
The technology removes sulphur from coal tailings by using bioflotation. This directly
implies capacity building as the introduction of bioflotation reagents produced on site
has the potential to lead to job creation. Other benefits include protection of the natural
environment, including flora and fauna, minimisation of the negative impact of ARD
waters on the health of people in local communities, mostly those inflicted by low income
or poverty as well as decrease in negative health effects which may result from exposure
to sulphur-polluted waters. Additionally, on-site production of the flotation reagents
has potential to minimise costs and footprint of transport of chemicals. The innovation
provides cheaper than conventional, non-toxic, biodegradable flotation reagents,
includes a tool which characterizes ARD potential of materials in extraction process, and
results in recovery of both coal and other mineral rocks.

Intellectual Property (IP) Protection
Any IP created will be owned by the University of Cape Town.
Opportunity
Partnerships and financial investment are required to support further development of the
innovation.
Partners:
Water Research Commission

Technology Readiness Level
The technology readiness level is 4.
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University of Witwatersrand

INDUSTRIAL WASTEWATER MANAGEMENT
Monitoring and Evaluation Technology
Passive Sampler

The passive sampling technology is used for monitoring of aquatic pollutants, among
other applications. The technology relates to a passive sampler module comprising of a
hollow fibre having a silicon-based wall composition which is selectively permeable and
promotes diffusion of mainly non-ionised compounds through the wall into an interior
cavity of the fibre. The hollow fibre, which comprises a silicon rubber, also promotes
entrapment of neutral organic compounds in addition to the mainly non-ionised
compounds. The innovation comprises of two types of derivative passive samplers: (1)
modified diffuse gradient in thin-films (DGT), and (2) new passive sampler. These can
be applied to study the fate of toxic heavy metals (e.g. mercury, chromium VI, arsenic,
selenium) in wetlands polluted by acid mine drainage.

market are designed for organic analysis and exclude metal compounds. These include
membrane-enclosed sorptive coating (MESCO), negligible depletion-solid phase
microextraction (nd-SPME) and passive in situ concentration-extraction sampler (PISCES).
These are produced by companies such as DGT Research Limited (UK), ExposMeter AB
(Sweden), and Sigma-Aldrica (SA). However, most of these competing technologies have
low sensitivity and selectivity to hydrophobic and semi-volatile organic compounds. The
proposed passive sampler is efficient in monitoring of a broad spectrum of compounds,
including metals. The technology is also high in both sensitivity and selectivity. The target
market includes mining houses, environmental consultants, environmental scientists, and
scientific services.

Value Proposition of the Project, Expected Outcomes, and Impact
The technology allows for the monitoring of the course of toxic heavy metals emanating
from mining activities in the environment. Additionally, studies linking the fate of heavy
metals to total organic carbon in sediments as well as to the type of vegetation found in
wetlands are possible using the passive sampling technique. This is important for longterm pollution assessments. Furthermore, because the ‘passive sampler’ is developed
using local materials and expertise, it is cost-effective and can be deployed over a large
area for a prolonged period of time.

Intellectual Property (IP) Protection
A complete South African patent: ZA200708119 has been granted.
Opportunity
Partnerships and financial investment are required to support the development of the
prototype. The technology is available for licencing from the WRC.
Partners:
Water Research Commission

Technology Readiness Level
The innovation has been validated in a simulated environment, therefore the TR level is 5.
Market
The global environmental monitoring market is estimated to reach USD 19.56 billion
by 2021. This estimated growth is due to increasing government initiatives to control
environmental pollution levels. Competing technologies currently available in the
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University of Witwatersrand

INDUSTRIAL WASTEWATER MANAGEMENT
Brine Dam Life Extension
Use of Pigmented Halophiles to Accelerate Evaporation of Brine

This innovation involves the improvement of the rate of evaporation of brine water
from the treatment of coal-mine wastewaters. The evaporation rate is improved by
introducing pigmented halophiles to better maximise the use of solar energy. Pigment
production in the organisms is accelerated by engineering the pigment production in the
microorganisms.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology uses bioengineer halophiles to produce pigment faster, thus increasing
the rate of evaporation in brine ponds. The brine residue from salt evaporation ponds is
disposed in an environmentally sustainable manner. Furthermore, the conversion/use
of industrial wastewater for biotechnological product development has the potential to
be economically valuable and because the process doesn’t use methylene blue, it passes
as more environmentally sustainable. Compared to conventional technologies in the
market, the proposed technology is cost-effective, results in faster brine evaporation
rates and uses a smaller volume of land to carry out the evaporation. Additionally, the
use of solar energy reduces the cost immensely, while ensuring reduced harm to the
environment.

extraction are the key users of water and wastewater treatment technology.
Intellectual Property (IP) Protection
All IP will be owned by the University of Western Cape.
Opportunity
Partnerships and financial investment will be required to support further development of
the technology if acceleration is required to evaluate functionality and use.
Partners:
Water Research Commission I University of Western Cape

Technology Readiness Level
The technology is at TRL 4.
Market, Customer, and Competition Analysis
There is an increasing need for cost-effective innovations which address brine water
produced during mine wastewater treatment. The water and wastewater treatment
market in South Africa was valued at USD148.9 million in 2013 and is predicted to reach
USD 176.4 million in 2018, at a compound annual growth rate of 3.5%. Municipalities
and industrial sectors such as mining, food and beverages processing, and oil and gas
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University of Witwatersrand

INDUSTRIAL WASTEWATER MANAGEMENT
Green Technology for Mine Wastes
The use of Fly Ash and Derivatives to Manage Acid Mine
Drainage

The technology is an integrated AMD management scheme using fly ash by means of
four components. The first component uses fly ash to neutralise AMD and to attenuate
the toxic element concentration in AMD streams. The second component uses solid
residues as a suitable backfill material to stabilize mine voids. The third component allows
high and low temperature synthesis of zeolites using solid residues or fly ash and use of
such zeolites to treat post-neutralisation waters. Finally, the fourth component provides
a passive treatment option called “Ash walling” in which ash is placed in mine. The Fly
Ash AMD technology involves the treatment of mine wastewater with coal fly ash using
a jet loop reactor in a single-step, simple procedure, resulting in the lowering of water
contamination levels as per DWS guidelines. A 1000 L system is being tested by Eskom
to move the technology to a more advanced stage. Sasol has also expressed interest in
testing the technology.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology makes the reuse of contaminated wastewater a reality. The
accompanying protocols will allow for a decreased liability of mine closures, thus
translating into job security for miners. Additionally, the technology is cost-effective,
can prolong the life of reverse osmosis systems, and does not require blending of intake
mine water streams unlike current technologies in the market. Furthermore, the simple
one step process requires low energy quantities and a lower fly ash-to-water ratio for the
slurry, while using up fly ash ‘waste’ from coal mining processes.
Technology Readiness Level
The Technology Readiness Level is 6. Preliminary tests have been performed in the
relevant field. However, tests are still undergoing.

Market
Fly ash and derivatives have key applications in the waste water treatment industry,
among others. It is estimated that the fly ash market will grow to approximately
5.97 billion USD by 2022. This estimated escalation is owing to the growth in the water
treatment industry, increasing focus on infrastructure and road paving, problems related
to dumping fly ash, promotion of fly ash by governments of various countries, and
increasing focus on the use of environmentally-friendly products. Leading players in the
global market include companies such as Boral Limited (Au), Headwaters Inc. (US), CEMEX
SAB de CV (Mexico), Separation Technologies LLC (US), FlyAshDirect (US), and others.
Competitors in South Africa include Ash Resources (Pty) Ltd, Total Product Solutions (Pty)
Ltd, Stock Equipment Company Inc.
Intellectual Property (IP) Protection
A complete South African patent: (ZA200801062) has been granted.
Opportunity
Partnerships with mining houses are required to test the technology on mining
sites. Additionally, financial investment is required for the successful scale up and
implementation of the technology. The technology is available for licensing from the
WRC.
Partners:
Water Research Commission
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INDUSTRIAL WASTEWATER MANAGEMENT

The Council of Scientific and Industrial Research

Industrial Wastewater Treatment Technology
Removal of Dyes and Toxic Chemicals from Industrial Effluents
Using Cryptocrystalline Magnesite-Bentonite Clay Composite

This innovation involves the development of a method for the treatment of contaminated
industrial wastewater using cryptocrystalline magnesite bentonite clay composites. The
process includes the mechanochemical synthesis of a novel adsorbent for dye removal,
the optimization of dye removal conditions through batch studies and fixed bed column
studies, and the development of an industrial effluent treatment reactor for dye removal
that operates in continuous mode.

adsorbent. Potential market(s) include textile industries, clothing industries, dye
manufacturing industries as well as wastewater treatment industries and entities.

Value Proposition of the Project, Expected Outcomes, and Impact
The innovation is an industrially feasible, cost effective and environmentally compatible
method for wastewater treatment using locally available and cost-effective adsorbents,
i.e. magnesite and its clay composite. The innovation will support treatment plants to
contribute to safer water as per guidelines by the DWS, and will contribute to greater
health in the aquatic ecosystems that are mainly affected by dyes discharged into water
bodies.

Opportunity
Partnerships and financial investment are required to support the testing of the method
in its relevant environment. The technology is available for licensing.

Intellectual Property (IP) Protection
A South African provisional patent and a two PCT applications are under prosecution.
Furthermore, two international patent applications (Canada & Australia) were filed.

Partners:
Water Research Commission I Council of Science and Industrial Research (CSIR)

Technology Readiness Level
Research for this project is still in its infancy. The TRL is therefore 2.
Market
Low-cost techniques for remediation of dye wastewaters that can be used by small-scale
industries are limited, and conventional treatment technologies such as ion exchange,
membrane separation and electrolysis are costly. The proposed adsorption technique
is a great alternative to the above mentioned methods as it is relatively cost-effective.
Additionally, there is a need to replace commercial adsorbents like activated carbon,
zeolite, activated alumina and silica gel with low-cost adsorbents such as the proposed
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University of Cape Town

INDUSTRIAL WASTEWATER MANAGEMENT
Resource Recovery of Brine Waste
Eutectic Freeze – Continuous Eutectic Freeze Crystallisation
The Eutectic Freeze (EF) technology is a novel, sustainable method for treating brines
and concentrates in water that were previously regarded as difficult to treat due their
complex nature and were consequently discharged to evaporation ponds. A continuous
EF crystalliser is fed with an aqueous waste stream containing dissolved salt(s) and
other concentrates. Ice and salt are allowed to simultaneously crystallise at a eutectic
temperature specific to the system. Using the density differences of the contents, ice
and salt produced from the crystallisation are removed from the parent solution. The
technology allows for the recovery of pure water and pure individual salts, thereby
making a significant leap towards achieving zero effluent discharge.
Value Proposition of the Project, Expected Outcomes, and Impact
Mining wastewater treatment technologies produce brine as a by-product, the treatment
of which can be very costly. The EI process can be applied to a very broad range of
water streams and is therefore a viable water treatment option for many industries. The
technology provides a sustainable development solution to treatment of salt-water.
Furthermore, uptake of this technology will empower communities to potentially create
small business spin-offs, thereby developing skilled human capital in the water and
science sectors and enhancing economic growth. Using the EF crystallisation innovation,
complete separation of water and minerals is guaranteed and as such, zero effluent
discharges. While reducing brine volumes by as much as 97%, the technology also
produces pure salts which can be exploited for alternate use. The technology can be
licensed to mines, water desalination companies, companies supplying salts, and others.

Market, Customer, and Competition Analysis
Industrial water treatment market drivers predict a global growth of above 9% compound
annual growth rate (CAGR) for dissolved solids removal. The current market size is
approximately USD 1.2 billion. Global competitors include Veolia Water Technologies,
GrahamTek (Pty) Ltd, Earth Metallurgical Solutions (Pty) Ltd, Ecodose Holdings (Pty)
Ltd and Ecolab (Pty) Ltd, among others. However, current high salinity water treatment
solutions have short comings. Evaporative technologies are difficult to operate, use
up great amounts of energy and are ineffective with heat sensitive compounds, while
membrane filtration systems are inadequate in the recovery of salt. Unlike the proposed
technology, already existing eutectic freeze crystallisation processes have a limited
operating range, low flexibility and are sensitive to inlet fluctuations.
Intellectual Property (IP) Protection
The IP lies with the University of Cape Town, in the form of a technology package.
Opportunity
Eskom is currently a test bed partner. Diffusion of technology outside South Africa may
require additional investment partners.
Partners:
Water Research Commission I Eskom

Technology Readiness Level
The Technology Readiness Level is 7 – the technology is currently being scaled up by
Eskom.
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ISIDIMA

SANITATION TECHNOLOGIES
Arumloo
Water Efficient Toilet (low volume flush)
The Arumloo is an innovative toilet capable of flushing on less than two litres of water.
Inspired by the elegant form of the Arum Lily, the patented design of the Arumloo defines
a new standard in toilet efficiency. Due to the altered P-trap and shape of the pan, the
Arumloo is able to flush on significantly less water than conventional toilets resulting in
a low-flush for water efficiency and complete removal of debris from the pan. In a water
scarce nation such as South Africa where every drop counts, reducing the amount of
water flushed down a toilet by up to a third is a huge saving. The technology has been a
finalist at the Global Clean Tech Innovation Programme 2016.
Value Proposition of the Project, Expected Outcomes, and Impact
South Africa is water scarce, which makes water conservation a critical venture. The
Arumloo sanitation system flushes on less than the standard 2 L volume of water, thus
reducing the water footprint of households, schools, etc. Unlike existing competing
technologies, the Arumloo is the “greenest” low flush toilet on the South African market, is
affordable and cost-effective while being compatible with standard plumbing fittings.

the market for the Arumloo is wide. Potential commercial partners include government
departments, district municipalities, toilet manufacturers, plumbers, remodelers, etc.
A direct South African competitor is the Cemforce Pour Flush Toilet or Cemflush toilet,
which features a flushing mechanism that allows users to pour water into the toilet and
flush away waste.
Intellectual Property (IP) Protection
An international patent (WO2016/063257A1) has been registered for the Arumloo. The IP
was owned by the WRC, but has been transferred to the commercial company to ensure
commercial exploitation.
Opportunity
Funding is required to scale up and to set up manufacturing in South Africa.
Partners:
Water Research Commission I Jo’burg Water

Technology Readiness Level
The innovation is being used in its intended commercial setting and is already being
tested commercially and is designated a Technology Readiness Level of 7.
Market
The need for efficient water-saving toilet systems is critical. Gary Pember, of Mansfield
Plumbing, says: “the desire for reliable, high-performing sanitary ware products is a
recurring trend that ties in with the desire for low water usage”. He adds “many builders,
remodelers, plumbers and homeowners are reviewing their options for toilets using less
water. This can include dual-flush toilets that use a lower quantity of water to remove
liquid waste compared to using slightly more water to remove solid waste”. Therefore
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SANITATION TECHNOLOGIES

Flushy SA

Flushy
Water Saving System for Toilets

The Single Flush Toilet found throughout South Africa in most buildings uses up to 8 to
15 L of water per single flush, with the average person using the bathroom a minimum
of five times per day. Flushy Water Solutions started as an idea to reduce the high-water
costs of flushing a whole cistern of water down the drain of a toilet without changing the
whole system, for example from a single to dual system.
Flushy is a technology that can be retrofitted onto current toilet cisterns, and comprises
of an elastic band with two aluminium hooks which attach to the base and flush arm of
the flush master of a toilet to basically create resistance when using a lever. Once a person
leaves the lever, flushing stops immediately. This means a person can easily control the
water usage without having to install a dual flush system. In essence, this mechanism
addresses two things: (i) It stops toilet leakage (ii) Minimises amount of flush water and
leaves the control of flush water volume in the hands of the user.

Within South Africa there are a number of different innovations that are aimed at
reducing the amount of water wasted during the toilet flushing. This system is such that it
can easily be incorporated into any existing toilet system, without needing infrastructure
changes or extensive technical know-how. As such, it finds its potential market for
any consumers who have toilet systems, either in their households or organisations.
Ultimately, this innovation could also be offered to toilet cistern manufacturers to include
in their toilet designs. There are a few products on the market that offer the same
advantages as the Flushy system, but do so using different types on technologies. For
example, the Dry Planet Save-a-Flush and the Water Wizz Toilet Water Saver.
Intellectual Property (IP) Protection
The concept was provisionally patented in South Africa after proof of concept and a final
patent has now been filed (ZA2015/04950).

Value Proposition of the Project, Expected Outcomes, and Impact
This technology for saving water appears to be a simple yet effective way to manage the
amount of water per flush. The Flushy is a water saving device which can be self-installed
in less than a minute. It reduces the amount of water flushed out of the cistern without
reducing the water volume. The system is able to deliver a cost-effective and water
usage effective flush as required by the user. An additional impact of the system is that in
disadvantaged communities where free water is provided, water loss can be minimised.
Clients will benefit from cost and water savings without the cost of changing the cistern.

Production and Marketing Plan
The technology is currently being produced by the start-up Flushy SA. The company has
a list of customers that includes companies such as Volkswagen, Mountain Road Primary
School, and Re-solve Water Consulting.

Technology Readiness Level
The technology installation was demonstrated at various sites and is being piloted at a
number of sites (residential and businesses) since October 2016. It is therefore at TRL 9.
Market

Partners:
Water Technologies Demonstration Programme (WADER) I DST I Water Research
Commission

Opportunity
Under the WRC and DST WADER Programme the innovator was introduced to the IDC for
further support around manufacturing and distribution.
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Partners In Development

SANITATION TECHNOLOGIES
Alternate to VIP toilets
Pour Flush Sanitation offers more convenience (Greywater
Flush in non-sewered communities)
This technology aims to provide a low flushing alternative to the conventional pit latrine
(VIP toilet). The potential for modifying the pour flush design, which is used widely in
Asia, was investigated to meet the needs of the South African context. The pour flush
toilet is designed for flushing with water (including greywater) poured into the pedestal
pan by hand while the human waste is pushed to the leach pit which is connected to
the toilet block. It was initiated due to lack of financial resources within municipalities
to provide low-income communities with full waterborne sanitation and community
pressure to provide a flushing toilet. The prototype is specifically designed to use low
flushing quantities (up to 2 litres) and features incorporated into the design of the
prototype prevent blocking of the toilet system.
Value Proposition of the Project, Expected Outcomes, and Impact
There is a rising global need for sanitation systems which utilize lower amounts of water
than conventional systems. This innovation aims to address the social need for proper
sanitation, and thus restoration of dignity, privacy and safety for occupants in rural
communities and schools without proper toilet facilities. The need to ensure that these
solutions are water efficient, convenient, and reliable is also addressed. The proposed
low-flush toilet system is cheaper to install than standard toilet structures and allows for
the use of greywater for flushing. Installation does not require deep excavation as the
toilet pan is built to extend towards the ground. The seal ensures that the odour does not
permeate into the user interface. The system is independent to piped water supply and
guarantees little to no blocking with a long lifespan. Uptake of this technology will lead
to improved hygiene practices for users, reduced absenteeism of adolescent girls from
schools and job creation for the local people during the construction phase of the toilets
and on-going operation & maintenance of the toilets.

Technology Readiness Level
The prototype has been tested extensively in the relevant environment, with a TR level
of 8.
Market
In a drought-stricken country like South Africa every drop of water counts. Therefore
the need for efficient water-saving toilet systems is urgent. According to Gary Pember,
Mansfield Plumbing Vice President of Marketing, “the desire for reliable, high-performing
sanitary ware products is a recurring trend that ties in with the desire for low water
usage”. He adds “many builders, remodelers, plumbers and homeowners are reviewing
their options for toilets using less water. This can include dual-flush toilets that use a
lower quantity of water to remove liquid waste compared to using slightly more water
to remove solid waste”. Potential commercial partners include government departments,
district municipalities, toilet manufacturers, plumbers, remodelers, etc.
Intellectual Property (IP) Protection
A design patent will be filed on the unique functional (and aesthetic) design of the toilet
system.
Opportunity
A commercial company is working with this toilet technology and this technology is
ready for diffusion but requires municipalities to consider its wider uptake for suitable
environments.
Partners:
Water Research Commission I Envirosan I Cemflush
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Ecosan Sanitation (PTY) Ltdc

SANITATION TECHNOLOGIES
Ecosan Waterless Toilet System

Waterless sanitation is often the most viable option in rural areas, as water bourne
sewage systems demand large quantities of water that can be better used for human
consumption. Waterless sewage systems often come with a set of issues that include
pungent odours and the danger of harmful microorganisms. The Ecosan Waterless Toilet
System provides a solution to the above challenges. This is a dry toilet designed and
manufactured in South Africa. It dehydrates, evaporates and deodorizes human waste for
use as compost, fuel or disposal.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology presents a dry toilet at a relatively low cost, simple design and easy is to
install. It uses minimal or no water and there is no need for centralised sewer system. The
technology is user-friendly (provided that is not overloaded) and simple to service from
an operational point of view. It is also unlikely to be adversely affected by the addition of
detritus (non-faecal trash/matter) being added to the toilet. It is manufactured in South
Africa, can provide potential employment and growth of a local business. Additionally,
the system requires no plumbing, no drain, and no pipes. It has low odour levels, is
chemical free, and is relatively light and easy to install.

Intellectual Property (IP) Protection
The Technology is a package comprising of design, copyright and know how.
Opportunity
The waterless toilet system is being sold by the start-up company Eco Sanitation (Pty)
Ltd. The company currently has eight factories in South Africa that manufacture the
waterless toilets and large water and chemical storage tanks. Testing of the “solid” waste
is required to see if pathogens and parasites (including Ascaris) are reduced/inactivated,
if not, determine an add-on process to disinfect and use the dried material beneficially.
Partnerships and funding are sought to enhance the status of the technology in the
market.
Partners:
Water Research Commission

Technology Readiness Level
These systems have been tried, tested, and evaluated for a number of years in their
relevant environment application, which puts the technology between TRL 8 and 9.
Market
The proposed technology is aimed at rural, urban, as well as peri-urban areas. These
systems are specifically targeted at areas where waterborne sewage systems are not
a viable option for the residents’ sanitation needs. Similar products are on the market;
including (nut not limited to) the Enviro Loo, the ZerH2O Waterless Toilet, and the Solar
Powered Urine Diversion (SPUD) toilets.
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Enviro Options (PTY) Ltd

SANITATION TECHNOLOGIES
Enviro Loo

The Enviro Loo is a waterless dehydration toilet which separates liquids and solids on
a drying plate. Solid waste is dried via air and solar radiation. Sunlight is absorbed by a
black inspection cover, increasing the ambient temperature within the container. The
intense heat, prolonged retention periods and oxygen-rich air drawn in via the toilet bowl
and side air inlets, dehydrate and decompose the waste. Ventilation is provided by wind
turbine and solar heating. At the end of this process the human waste is converted; via
the stimulated bacterial and biological activity; into an inoffensive dry stabilised material.
Value Proposition of the Project, Expected Outcomes, and Impact
The economic and social results of this bad sanitation situation is devastating numerous
families, communities, countries and continents. Further to this, waterborne sanitation is
not always a possibility in the poorest of areas in the country. The Enviro Loo technology
is simple; it does not require any energy, chemical and advanced manpower for the
operation. It does not require water and can be installed in a relatively compact space or
on a shallow rock or groundwater. The technology incorporates a ceramic pedestal for
improved user acceptance and making the toilet easier to clean.

required). A quarterly waste management servicing is conducted by trained Enviro Loo
sub-contractors, as part of the waste management contract; which ensures long term
sustainability and functionality of your Enviro Loo.
Intellectual Property (IP) Protection
The Technology is a Package comprising of design, copyright and know how.
Opportunity
Further tests should be conducted on the condition of the reconstituted end product, e.g.
COD, biodegradability, volatile organics, also Ascaris. Partnerships and funding are sought
to enhance the status of the technology in the market.
Partners:
Water Research Commission

Technology Readiness Level
To date, more than 40 000 Enviro Loo units have been installed in the relevant
environment, putting the TRL of the technology at 8.
Market
The technology has been installed extensively in rural schools presumably where a caretaker is able to take responsibility for routine maintenance. The Enviro Loo toilet systems
currently produced by the start-up company Enviro Options (Pty) Ltd. The company also
offers a full waste management contract upon purchase. This service is cost-effective and
includes a quarterly visit and the management and removal of dried waste (only when
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Vetiver Grass

SANITATION TECHNOLOGIES
Vetiver Grass Latrines

A Vetiver latrine is simply Vetiver grass seedlings planted around a small concrete slab
above the pit. Instead of bricks and mortar the long roots of the grass stabilise the pit
and even remove environmental contaminates. Above ground the blades of the grass
provide a tall, thick privacy screen that is effectively storm proof and cannot be misused
for storage. The design is simple enough for the household to construct themselves with
some basic training. Once the latrine is filled, the slab and seedlings can be transferred
over to the next pit location. It is essentially a modified pit latrine surrounded by Vetiver
grass which, is native to south Asia and is commonly used in sub-Saharan Africa. As it is
effectively sterile it cannot become an invasive plant. It grows in place relatively quickly
and has very long roots which support soil stabilisation.
Value Proposition of the Project, Expected Outcomes, and Impact
This system is based on existing common technology, and is thus easy to install, low
cost, and requires minimal operation and maintenance. The technology does not
merely provide a useful product, but also one that is easily understandable by the target
communities. Can be installed by relatively low-skilled workers, and is sustainable. The
systems are particularly suited for low water using situations, possibly even dry toilets.
Furthermore, the systems can be installed in low and intermediate density situations.
Technology Readiness Level
Test trials were initiated to determine if Vetiver Latrines could be beneficiary built and if
the community would accept them. The technology is therefore between TRL 6 and 7.

And yet more than one third (approximately 37%) of the global population does not
have access to adequate sanitation. The majority of those without access to improved
sanitation are in rural areas and the poorest. Barriers to accessing sanitation include
local populations’ lack of acceptance of the need for improved sanitation, cost, access to
materials, and access and cost of skilled labor. The Vetiver Grass Toilets are suitable for
rural, peri-urban and low density urban areas. For the successful implementation of these
systems, sufficient space needs to be available for the grass to be grown. Installation
of these systems is particularly unsuitable for hard rock situations. The systems have
unknown application in water logged (permanent or seasonal) areas, and an unknown
effect on the contents of the pit, filling rates, and the ability to remove contents. These
systems are relatively new to South Africa, but have gained much traction in Asia.
Intellectual Property (IP) Protection
The Technology is a Package comprising of design, copyright and know-how.
Opportunity
Further research needs to be conducted. Design guidelines for the systems need to be
produced, and performance data needs to be obtained. Credible scientific performance
evaluation needs to be done under different conditions. Partnerships are requested to
support the testing of the prototype.
Partners:
Water research Commission

Market
It is estimated that access to adequate sanitation can significantly reduce infant mortality,
and reduce the 750 000 childhood deaths annually attributed to lack of sanitation.
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WATER POLLUTION MANAGEMENT

Freshwater Research Centre

Development of an Indicator Tool – Ecological
Infrastructure Management
Periphyton As Indicators of Flow and Nutrient Alterations
South African rivers are threatened by flow and nutrient-related changes due to
increasing human pressures and factors such as increased sewage effluent return flows,
increasing agricultural runoff and the drier conditions predicted by global climate
change, may decrease dilution potential. Currently the approach to measuring trophic
status in South African rivers is guided by thresholds of dissolved nutrients in a water
column. It has, however, been demonstrated that concentrations of dissolved nutrients in
the water column do not reflect the trophic potential of river systems and that periphyton
biomass in open-canopied rivers provides a far better indicator of trophic status in rivers
than do nitrogen and phosphorus concentrations in the water column. Furthermore,
periphyton have been developed as a tool for monitoring and management of water
resources in South Africa because alternative methods such as biomass assessments and
algal species identifications require highly specialised taxonomic skills and the process is
costly and time consuming.
Value Proposition of the Project, Expected Outcomes, and Impact
The proposed solution is cost-effective, user friendly, and allows for early detection of
ecological change in rivers. The developed tools are particularly sensitive to flow and
nutrient alterations in rivers, and therefore provides an ideal tool for predicting the
flow and nutrient characteristics necessary to maintain ecosystem health or integrity.
Additionally, the technology has the potential to improve river management.
The proposed solution has the potential to aid the maintenance of resource value such
that goods and services provided by these river systems can be sustained. Understanding
the role of periphyton communities in the maintenance of river ecosystem integrity will
positively impact on the biodiversity value and protection of river ecosystems. The tools
and protocols developed are directly applicable to aquatic ecosystem health monitoring,

and also provide a potential direct input to the Ecological Reserve process.
Technology Readiness Level
The concept of this technology has been proven, but further testing and verification of
the tool into a manual is required. It’s at a TRL 4.
Market
It is envisioned that this technology would not only benefit the scientific community,
but also water resource managers and the water sector as a whole. This type of study is
unique in that research on periphyton in South Africa is still in its infancy, and no such
tool exists in the country as yet.
Intellectual Property (IP) Protection
The intellectual property is protected by South African copyright laws.
Opportunity
Further work is required, to integrate the tool into a Resource Directed Measures (RDM)
suite of indicators. Additionally, further testing and verification of the tool into a manual
is suggested with focus on the incorporation of a Bentho-Torch. We are therefore
looking for development partners and funders for the next phases of the testing of this
technology.
Partners:
Water Research Commission I Ground Truth I Stellenbosch University I University of
Kwa-Zulu Natal

PAGE 27

Stellenbosch University

WATER POLLUTION MANAGEMENT
Novel Biosurfactant Producing Bacteria
Biosurfactants for Biofilm Reduction and Prevention

Misuse of antibiotic compounds has resulted in bacterial species consequently
developing increased resistance to these compounds; a consequence exacerbated by
the fact that microbial antibiotic resistance genes can be transferred between genera
and species by horizontal gene transfer, conjugation, transduction and transformation.
Additionally, the rapid increase in the emergence of multi-drug resistant microorganisms
results in infections that are responsive to a limited consortium of last resort drugs and
the pipeline for new drugs is slow.
A novel bacterial strain which produces biosurfactant compounds was isolated. The focus
was the application of antimicrobial biosurfactant compounds for biocontrol on material
surfaces utilised in the potable water and wastewater treatment industries.
Value Proposition of the Project, Expected Outcomes, and Impact
Compared to their chemical counterparts, biosurfactants are considered to be versatile,
resilient compounds. Novel biosurfactants can overcome economic barriers normally
encountered with large-scale production of surface active molecules. The proposed
innovation delivers on biocontrol on material surfaces used for water conveyance, thus
decreasing microbes present in potable water, and contributing to the overall wellbeing
of the community at large; particularly in vulnerable areas such as those occupied by rural
communities. The innovation also offers an opportunity for the production of potentially
economically valuable product from a waste source.

Market
Biosurfactants have over the years become relevant to a number of industries such as the
pharmaceutical, cosmetics, and oil & gas industries. Sectors such as the biotechnology
and agricultural sectors have uses for these surfactants. Companies in South Africa
operating within this industry that have products that could possibly compete with the
proposed technology include Becon Watertech and Biochem Trading.
Intellectual Property (IP) Protection
There are currently no patents associated with this technology.
Opportunity
The technology has application in various industries and sectors, and therefore could be
licensed to existing companies non-exclusively to those companies in different fields, to
ensure as wide a diffusion. Those companies whose operations have to do with potable
water could be given preference.
Partners:
Water Research Commission

Technology Readiness Level
The technology is currently being investigated at a lab scale and is designated a TRL 2 and
3.
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Stellenbosch University

WATER POLLUTION MANAGEMENT
EDC Rapid Test Kit
Development of an Immobilised Receptor Based Endocrine
Disrupting Compound (EDC) Detection Kit
The technology involves construction of a rapid, on-site membrane-based testing kit
monitoring system which can give an initial indication of whether particular bodies of
water, including wastewater effluent and municipal water supplies, contain EDCs and
are, thus, in the long term, fit for use. EDCs are exogenous agents that interfere with the
synthesis, secretion, transport, binding, action, or elimination of natural hormones in the
body. These hormones are responsible for the maintenance of homeostasis, reproduction,
development, and/or behaviour in the body and find their way into drinking water
through various channels. When consumed, they can adversely affect the hormonal
balance in males, leading to feminisation and sterility. Since EDCs occur in very low
concentrations, they are not easily detected. In addition, the chemical diversity of EDCs
with similar biological effects severely hampers their detection. The proposed kit is highly
selective and sensitive to EDCs. The technology is not to be used in isolation but rather to
serve as the first step in identifying water sources that may be contaminated with EDCs.

systems that may be used in situ with a low demand for technical abilities. Potential
commercial partners include chemical and biotechnology companies, researchers, water
testing companies, and others.
Intellectual Property (IP) Protection
The technology package is available for transfer.
Opportunity
A funding and/or piloting partner is required for further development of the prototype.
Partners:
Water research Commission

Value Proposition of the Project, Expected Outcomes, and Impact
The technology is a faster, easier method of detecting EDCs in drinking water using a
membrane to bind the compounds, thus contributing to production of safer drinking
water. The cost-effective kit is easy to use and negates any necessity for specialised
equipment while efficiently detecting a range of different molecules.
Technology Readiness Level
Technology has been tested outside of the lab, but still requires testing of the completed
prototype (“Dip stick”) and is considered to be at TRL 4.
Market, Customer, and Competition Analysis
There is a growing need for the development of rapid and sensitive EDC detection
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University of Pretoria

WATER POLLUTION MANAGEMENT
Novel Fluorescent Sensors for Emerging Pollutants
Development of Novel Fluorescent Sensors for The Screening
of Emerging Chemical Pollutants (ECPs) in Water
This innovation aims to address the shortcoming of a lack of data relating to occurrence
of ECPs in South Africa by developing novel quantum dot (QD) based fluorescence
sensors for targeting ECPs of relevance to South Africa. ECPs covering a range of
compound classes were selected as target analytes after prioritising over 150 compounds.
Specifically, compounds which were known to have environmental and human health
concerns and/or are known to be used or produced in large quantities and are ubiquitous
in the environment were selected. Out of this project came a novel fluorescence sensor
based on quantum dot technology for screening water samples for the presence of
selected ECPs of relevance to South Africa. Two types of QDs, namely semi-conductor
CdSe/ZnS QDs and graphene QDs, were synthesised, characterised and then evaluated as
fluorescence sensors of target ECPs in water.

Market
According to a 2016 report by Markets and Markets, the environmental monitoring
market is projected to reach USD 19.56 Billion by 2021, growing at a compound annual
growth rate of 7.7% during the forecast period. Among major factors driving this trend
are an increase in government initiatives to control environmental pollution levels,
increasing awareness on pollution control and monitoring, ongoing installations of
environment monitoring stations, and growing initiatives for the development of
environment-friendly industries. Potential South African markets include water treatment
facilities, the DWS, water testing labs, water bottlers/ suppliers, local municipalities,
research institution and others. Unlike the proposed technology, current analysis
methods involve high costs because their implementation involves complex analyses.

Value Proposition of the Project, Expected Outcomes, and Impact
The technology involves the synthesis of fluorescence sensors that incorporate quantum
dots for the sensing of emerging chemical pollutants in water. The innovation is a costeffective method of monitoring drinking water with high selectivity to ECPs and is able to
determine where ECPs are particularly elevated. These sensors may also find application
in determining the effectiveness of other wastewater treatment processes in the removal
of ECPs.

Intellectual Property (IP) Protection
The technology package is available for transfer.

Technology Readiness Level
The TR level is 4. The concept has been proven in the laboratory, but is yet to undergo
broader validation.

Opportunity
Partnerships and financial investment are required to support further development of the
innovation.
Partners:
Water Research Commission I University of Western Cape I Rand Water I Department
of Water and Sanitation I North-West University
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WATER-USE EFFICIENCY

Chronoflex Industrial Services & MizuTech

WaterEye
Remote Water Management System

WaterEye is a remote water management system and can be considered to be a
Greenfield technology. This technology can measure water levels for tanks, reservoirs and
dams, the volume of water in tanks, dams etc., as well as actual meter reading. In addition,
the technology is able to remotely switch the water on and off based on data (boreholes),
remotely switch the direction of the water flow, transfer gathered data electronically to
the website participating systems and issue alarms or warnings to enable customers/
managers to make informed decisions based on the data and respond accordingly.
Furthermore, the technology can be adapted to allow for mapping of pipes on the
ground and relaying the information to the website. The price competitive product was
developed in and is manufactured in South Africa.
Value Proposition of the Project, Expected Outcomes, and Impact
South African cities have vast water infrastructure systems which are ageing and are
becoming more complex to monitor and evaluate as the infrastructure of the city
expands. The proposed system is a fully developed and ready-for-market robust remote
management system for water infrastructure. Moreover, the easy maintenance innovation
is a multi-functional system that can be easily integrated into any setting and is able to
detect early leakages. Furthermore, this system could be translated into an APP which
can service homeowners who wish to build more control into their water footprint at
household level.

Market
According to Market Engineering Measurements, the global smart water metering
market is set to reach USD 7.76 million by 2020 while growing at a compound annual
growth rate of 20.3%. The key drivers of this market include stricter government
regulations on efficiencies and savings, technology and innovation, as well as
environmental and social awareness. In the global landscape, some of the main
competitors are Sensus Metering Systems Inc, Neptune Technology Group Inc., Elster
Group SE, Badger Meter, Arad Ltd, and others.
Intellectual Property (IP) Protection
All IP rights will be owned or co-owned by Chronoflex Industrial Services & MizuTech.
Opportunity
Partnerships and financial investment are required to support the demonstration of
the technology in a complex environment such a municipality in order to assess the
integration and effectiveness of the system within a municipal environment.
Partners:
Water Research Commission I Water Technologies Demonstration Programme
(WADER)

Technology Readiness Level
The TR level is 7 as the system is being applied/demonstrated at two operational water
environments and is already in production at Shamwari, a private game reserve/ sheep
farm.
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WATER-USE EFFICIENCY
Pipe Condition Assessment Device
Tools for Non-Revenue Water and Infrastructure Asset
Management
This revolutionary technology is designed to assess the condition of pipes and valves
in distribution systems. It is the outcome of more than 15 years of research into pipe
leakage behaviour. The device comes in a self-contained form and can be connected to
an isolated pipe section in a distribution system or bulk pipe. The device performs a series
of pressure and flow tests to assess the condition of the pipe and its isolation valves. With
the data obtained from the condition assessment, information can be obtained about
the type of leak, the size of the leak and how the leak behaves under operational system
pressure. The data is stored to a cloud-based management system. An additional element
of the device which incorporates an Android APP runs on a compatible smartphone or
tablet. The purpose of the APP is to guide the operators to the next pipe for testing. It
then assists the operator to identify the distribution system components (i.e., valves,
hydrants etc.). Using the GPS and GIS functionality the operator will be able to locate
and identify which valves to close and which house connections to isolate in order to
successfully carry out the test. Furthermore, the APP takes the operators through the
different steps of the pipe test and allows them to take pictures and add some comments
about the problems observed in the field.
Value Proposition of the Project, Expected Outcomes, and Impact
There is no completely satisfactory method for finding leaks or unauthorised use of water
at present without costly meter reading and exact quantification of flows. Although there
have been methods in the past that can quantify and locate leaks, they have only really
been for single long pipelines, rather than networked systems. The technology proposed,
provides an alternative solution that overcomes challenges of the past, such as detecting
back ground leakage, and encompasses the ability to assess the behaviour of networked
systems. Technical benefits include:
•
Identification of bursts and background leaks as small as 1 litre/hour.
•
Determination of leak size and type.
•
Identification of valves not sealing properly.
•
Facilitation of agent-based inspection and maintenance of distribution systems.
•
Reporting problems using the phone APP and camera.
•
Allowing for remote management and monitoring of devices in the field.

University of Cape Town

Technology Readiness Level
The technology has been completed and qualified through tests and demonstrations, its
Technology Readiness Level is 5 and 6.
Market
In 2012, non-revenue water was estimated at 1580 million m3/annum, then amounting to
R7.2 billion in lost revenue. The need for monitoring and measurement of water supplied
by Water Services Authorities is therefore crucial and there exists a need to provide a tool
that is able to assist asset managers in understanding the extent and characteristics of
leaks in their systems. In some cases, although it might be evident that a leak exists, there
is never information either about the type of leak or the size of the leak. This information
is important in order to develop effective maintenance strategies. The technology
proposed, provides a solution that overcomes challenges competitors cannot solve, such
as detecting back ground leakage, and encompasses the ability to assess the behaviour
of networked systems. Competing technologies include Inline Leak Detection Approach,
Hydrostatic Pressure Testing and Inverse Transient Method.
Intellectual Property (IP) Protection
A technology package will be available based on copyright, design and know-how.
Production and Marketing Plan
Amongst various marketing strategies present, the market penetration objective seems
the appropriate strategy to adopt for the Leak Detection Device. The market penetration
objective strategy involves creating new sales from new product to existing markets,
which in this case is creating demand and sales for the Leak Detection Device, in the
already existing market of various leakage detection technologies. The most interested
and willing potential buyers identified are municipalities with reputation of early
adoption of technologies and organisation encouraging innovation such as non-profit
organisation and academic and research institutions.
Opportunity
Pre-commercialisation funding is required for further development.
Partners:
Water Research Commission I Department of Science and Technology I Water
Technologies Demonstration (WADER)
PAGE 32

WATER-USE EFFICIENCY

Stellenbosch University and MTN

Smart Geyser
Tool to Change Water Behaviours and Promote Efficiency

The technology is an intelligent geyser monitoring device designed for monitoring
electrical water heaters in households. The device is attached to a geyser to monitor
water flow while saving energy. Additionally, it allows for detection of bursts and shuts
off the supply of water and electricity once a burst is detected. This permits the user to
schedule control in order to optimize energy usage. The innovation comes with a sim
card and a modem which automatically reports to a server where the data is processed
to give feedback to the user. In the event that the user forgets to switch off the geyser
before leaving the house, the geyser can be switched off through an APP on the phone
or program on a computer. This can be done from the browser or from an already set-up
APP on Play Store.

events and the bill at month’s end. Furthermore, bill doesn’t indicate when the most
“consumptive” events take place, and it is therefore difficult to link certain consumption
events to a certain cost and behaviors. This tool allows real-time monitoring. Additionally,
current water meters provide information that tends to be technical and not easy to
understand.

Value Proposition of the Project, Expected Outcomes, and Impact
The innovation promotes awareness on the importance of sustainable management
of water and assists users in conservation of water and energy. It provides easily
comprehendible water consumption information in real time, identifies infrastructure
complications, i.e. leaks, bursts on taps and running toilets, as well as instantaneous
notifications of glitches, therefore allowing the user rapid response and significant
savings. The highly efficient system can be retrofitted, and thus does not need additional
plumbing or appliances.

Opportunity
R&D funding has been made available from the WRC, MTN and University of Stellenbosch.
Technology requires diffusion and potentially investment to scale up manufacturing and
supply.

Intellectual Property (IP) Protection
All intellectual property rights are jointly owned by MTN and Stellenbosch University. A
South African provisional patent application: ZA201504029 is pending. Similarly, a PCT:
WO201619392 was filed and is under assessment.

Partners:
Water Research Commission I Stellenbosch University I Department of Science and
Technology I MTN

Technology Readiness Level
The technology is already being commercialised through the spin-off Bridgiot, therefore
its TR level is 8.
Market
Water consumption behavior is affected by the time lag between the consumption
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WATER-USE EFFICIENCY

The Council of Scientific and Industrial Research

Quantifying Water Use of High Performing Commercial
Apple Orchards
Improved Agricultural Practices
The technology comprises determination of the water footprint, yield and quality of
selected apple cultivars from planting to full-bearing in selected climatic zones and
specific soils in order to determine the water needs of high yielding orchards. It also
includes the development of a water balance model which can be used to extrapolate
water use information on apple and other fruit orchards to other areas.
Value Proposition of the Project, Expected Outcomes, and Impact
On a high level, the innovation aims to determine how much water an apple tree orchard
uses to bear fruit by measuring the water balance variation between planting and fullbearing age of the trees. Uptake of this innovation will result in:
•
Increased knowledge on water use of high performing apple orchards in South Africa
•
Use by the deciduous fruit industry through their research arm HortGro Science
to formulate orchard best management practices, specifically targeting high
performing orchards
•
Improvement on both water use productivity and the long-term sustainability of the
apple industry in light of the increasing water scarcity
•
More informed decision-making on irrigation scheduling and improvement onfarm water resources management, thereby reducing water-related risks to fruit
production
•
The model will enable accurate information on orchard water balance to be
extrapolated to other parts of the country
Technology Readiness Level
A number of tools have been designed for use in the relevant environment.
The TR level is 6.

Market
Based on various studies, it is clear that there is an existing knowledge gap on the
use of water by apple orchards, as well as water use efficiency under local conditions.
Research is therefore required to quantify the water use and to model water use for
future extrapolation for different apple cultivars to wider production regions. Increase
in efficiency of water use will enable expansion of areas under apple production, allow
water savings to be transferred to other sectors and improve resilience to drought.
Potential market(s) include the deciduous fruit industry, grower associations, water
resource practitioners, the research community, farmers, irrigation boards and managers,
water regulation bodies, Water Resource Consultants, and others. Current key players in
the market include Floppy Sprinkler (Pty) Ltd, SAPO Trust, Capespan Farms (Pty) Ltd,
Fruit SA, SA Apple and Pear Producer’s Association (SAAPPA), Tru-Cape South Africa
(connections to growers), Deciduous Fruit Producers’ Trust (DFPT), Aurecon Group Brand
Pty. Ltd, Environmental Assurance (Pty) Ltd, and IWR Water Resources.
Intellectual Property (IP) Protection
IP will be licensed in the form of a technology package.
Opportunity
Funding partners are required to test the model and commercial partners or NGO’s to
diffuse the knowledge.
Partners:
Water Research Commission I Council for Scientific and Industrial Research (CSIR)
I University of Pretoria I Hortgro Science I University of Stellenbosch I Agricultural
Research Council (ARC) - LNR
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Aquatrip

WATER-USE EFFICIENCY
AQUATRIP
Water Leak Detection System with a Trip Switch

The AquaTrip is a permanently installed water leak detection system which monitors the
flow of water into a property. The innovation identifies unknown leaks, taps left running,
leaking toilets and urinals, leaking or failed appliances, cracked pipe or leaking fittings
and any other plumbing failure preventing all inadvertent or accidental over use of water.
In any such event, the AquaTrip system automatically switches off the water and protects
the entire plumbing system. This system can basically be used in any environment
where there is a water source that can potentially waste water. AquaTrip is one of the
technologies selected in response to WADER’s inaugural accelerator call which was
published in June 2015.
Value Proposition of the Project, Expected Outcomes, and Impact
South Africa loses over R7-billion each year due to leaking taps and pipes. Moreover, 25%
of the country’s water is lost as a result of leakages. At a time when water conservation
is more crucial than ever, by applying the AquaTrip system, South Africa stands to save
water and billions of rands lost to water leakages.
Unlike other existing leakage detection technologies, the SABS approved AquaTrip
system is easy to install and simple to use and can be installed in homes, offices,
residential complexes, industrial sites, shopping centres, municipal offices and schools.

and Forecast (2017) report, the global water leak detection system market is projected
to grow at a compound annual growth rate of 6.12% by 2022. The projection is as a
result of rising concerns for water conservation, rising population globally, government
regulations, and growing advancements in the leak detection technology. Acoustics
market comprises around 66% share of the market. America is forecast to continue
dominating the revenue contribution share through 2022, with leading companies
including Mueller Water Products Inc, NEC Corporation, Halma PLC, Pure Technologies
and others. South African competitors include PlumSensation Enterprises, Plumit and
Alpha Plumbing, with main customer bases being municipalities, farmers, households,
schools and others.
Intellectual Property (IP) Protection
The technology is patented in Australia and South Africa.
Opportunity
Partnerships are required to support increased municipal awareness for uptake and
diffusion of innovation into SA. The innovators are requesting orders from municipalities.
Partners:
Water Research Commission I Johannesburg Water

Technology Readiness Level
The innovation is being used in its intended commercial setting and is already being used
commercially, its Technology Readiness Level is 9.
Market
According to the Global Water Pipeline Leak Detection System (LDS) Market – Analysis
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WATER HARVESTING

Stellenbosch University

Rainwater Harvesting System

The implementation of standpipe systems for water delivery to rural areas is not always
a feasible option due to issues such as the poor maintenance of pipes and these systems
being intermittently located throughout these rural areas. The need therefore exists for
water systems that can by-pass this problem, while still delivering water of an acceptable
standard for human use and consumption.

are well protected and continually enhanced. This study found that the type of roofing
material is an important consideration when designing a rainwater harvesting system.
Therefore, future research will focus on monitoring the effect of commercially available
roof coating materials on the quality of harvested rainwater. The systems also need to be
piloted on a larger scale.

Domestic rainwater harvesting (DRWH) has been earmarked as a short-term intervention
to provide water to especially dispersed remote settlement areas. These systems have
been successfully implemented throughout the world, including in eight provinces
of South Africa by the DWS. This project builds on a previous WRC-funded project
whose aim was to assess the microbial and chemical quality of harvested rainwater
in the Kleinmond Housing Scheme. The current study looks at the implementation of
DRWH tank systems as a sustainable technology to provide water to rural and urban
informal settlements. The project involved the design, construction and monitoring of
a sustainable domestic rainwater harvesting multi-tank station, with on-site treatment
systems for the production of water for domestic and potable purposes, based on the
level of treatment provided per respective tank.

Technology Readiness Level
The systems were installed in their relevant environment, but only at 3 sites. Its TRL is 6.

Value Proposition of the Project, Expected Outcomes, and Impact
The system would provide clean, safe drinking water while by-passing the need for
elaborate water infrastructure such as water pipes. The project as a whole includes
elements of community buy-in and training, which increases the probability that the
implementation of these systems will be successful.
These systems have the potential to alleviate the stress placed on the standpipe
municipal systems, and introduce sustainable human settlements and improved quality
of household life. The project includes elements of human resource development, and.
The overall result is the creation of environmental assets and natural resources that

Market, Customer, and Competition Analysis
These systems would be well received by rain harvesting tank suppliers/ manufacturers,
and by local government municipalities. South African companies playing within this field
include (but are not limited to) EDC Tanks, Nimbus Water, and Rainwater Harvesting.
Intellectual Property (IP) Protection
There are currently no patents associated with this technology. This being said, the layout
of the system is unique, since the needs of the community and the location are taken
into consideration during the design and construction of the pilot DRWH station. A
technology package will be available.
Opportunity
An implementation partner is needed to ensure a wider dissemination of the technology
package, and gauge the perception to these systems of a wider audience.
Partners:
Water Research Commission I Department of Water and Sanitation

PAGE 36

WATER HARVESTING

Stellenbosch University

Fog Water Harvesting

Rain harvesting is a viable alternative to conventional water sources. However, rainfall
in South Africa is erratic, with only 35% of the country receiving more than 500 mm per
annum of rainfall. An alternative to this is to harvest water contained in fog clouds. This
concept has been studied over the years, but has run into shortfalls such as the structural
failure of systems, the tearing of nets used for harvesting, as well as low fog water
collection rates due to near windless conditions on the West Coast. The proposed fog
water harvesting system aims to provide a solution to these challenges. The overall aim
of this project was to optimise fog water collection by conducting research to elucidate
the physical and chemical complexities of fog and its formation; optimising the fog water
collection process; and developing novel products that could be used to measure flow
and increase the yield during windless conditions. The system comprises a freely rotating
central axis to which three fog water collection panels are attached. In addition, small
gutters are attached to the lower ends of the panels. A novel device was developed to
measure fog water collection rates of low and intermittent flows from large collecting
surfaces.
Value Proposition of the Project, Expected Outcomes, and Impact
The fog water harvesting system provides a sustainable source of water during dry
seasons and droughts. The technology consists of locally-produced materials which are
used for the design of the collection nets. The water collected is of excellent quality, and
conforms to South African standards for potability. The systems have only minor and
essentially temporary effects on the environment. Further to this, the system doesn’t
require an external source of energy, and has the potential for fast implementation. It
also provides a sustainable development solution, which aligns well with South Africa’s
sustainable development goals with regards to renewable energy and environmental
protection. During the project, Human Capital Development in Water Science was
achieved, as well as transformation and redress, and empowerment of communities.
Additionally, the project saw the development of new products and services for
economic development.

Technology Readiness Level
The systems were tested at two sites, which puts the technology at TRL 6.
Market, Customer, and Competition Analysis
The proposed technology is aimed at areas where fog occurs frequently throughout the
year, and lasts for a few hours at a time. The water content of the fog should be high, and
the fog must be accompanied by wind to ensure that a large enough volume of moist
air is blown through the collecting panels. A company called H2O Catchers has set up
systems similar to this in the Western Cape with the aim of harvesting fog for drinking
water.
Intellectual Property (IP) Protection
The IP will be available in the form of a technology package for licensing.
Production/ Development and Marketing Plan
Two innovations were created during the project; i.e. the Low Flow Meter and the
actual fog harvesting unit, the Whirly. These devices, however, are not intended for
commercialisation purposes.
Opportunity?
Further research needs to be carried out in the field of high resolution mapping of fog
water potential areas. The testing and scaling-up of the new fog harvesting innovations
also needs to be carried out. Research into possible alternative materials to optimize the
collection of water from fog is also to be carried out; with nanomaterials suggested as
a possible research focus. At this stage, the technology needs to be piloted in as many
viable areas as possible, and therefore what we require are development partners and/or
funders for scaling-up and piloting the system.
Partners:
Water Research Commission I Department of Water Affairs

PAGE 37

WATER HARVESTING

Technecho

ECOBOND
Improved Agricultural Practices
The technology involves improving the properties of soils at reasonable cost using
manual or mechanical means of construction by employing a bitumen and resin
formulation that acts as a binder and agent to reduce the permeability of most soil types.
Only 2 to 3% dosage rates are required to provide compressive strengths of 1 MPa and
seepage rates of less than 2 mm/h in permeable and cohesive soils. Typical applications
include sealing earthen ponds used in sewerage and oxidation ponds, constructed
wetlands, as well as rainwater harvesting and sealing catchment areas. Further benefits
include road stabilisation, improvement in drainage properties of agricultural soils and
recovery of eroded soils through storm water management and embankments.

Market
Alternative built environment materials are required for rural environments. This allows
the use of a polymer with ordinary soil to be used to create surfaces for the capture and
holding of water for use. Such holding areas can be categorized as detention or retention
ponds.

Value Proposition of the Project, Expected Outcomes, and Impact
Bitumen emulsion stabilization has been used very successfully in many projects
worldwide. Ecobond improves the elastic strength (to counter visco-elastic behaviour)
and water resistance (to reduce moisture sensitivity) of bitumen stabilized aggregates,
potentially allowing a design engineer the option of achieving the desired properties at
a lower binder content, or utilizing a more durable design at a similar cost. Alternative
products for stabilization on the market do not improve the wet strength of the
aggregates and as such cannot be tested or classified according to sound engineering
methods. Unlike these competing products, Ecobond is an improvement on bitumen
emulsion stabilization. The International Journal of Transportation Engineering and
Technology postulates: “as technology advances and economic conditions change, many
more chemical agents will be introduced into subgrades to improve their compactability,
durability, and strength. At the same time, more performance-based testing will be
necessary to prove the effectiveness of these stabilization agents”.

Opportunity
A commercial partner required to fully develop the business case and roll out to rural
areas as part of a broader local economic development opportunity.

Intellectual Property (IP) Protection
Patents have been applied for and granted in many countries and improvements are
actively being developed and further patents applied for.

Partners:
Water Research Commission I Department of Science and Technology I Water
Technologies Demonstration Programme (WADER)

Technology Readiness Level
The product is available and has been demonstrated in its relevant environment of use,
therefore the TR level is 8.
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ISIDIMA - DEWDROP

ALTERNATIVE WATER USE
DEWDROP

DEWdrop is a system that has been developed as a product by Isidima Design &
Development (Pty) Ltd. The system is a decentralised ecological wastewater treatment
system with modular design that provides convenient harvesting and reuse of domestic
greywater. It can recycle up to 400 L of greywater per day to a quality suitable for toilet
flushing and garden watering – saving up to R5 000/annum.
The DEWdrop system uses biological treatment and indigenous plants to produce an
‘on-tap’ supply of recycled water, suitable for toilet flushing and garden watering.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology presents a unique dual water reduction and savings opportunity. The
proposed system treats greywater to a point where it is clear, colourless and odourless.
The technology utilises the pressure of the mains’ water to directly drive a sealed waterlifting device, without batteries or mains electricity. It can recycle up to 400 L of greywater
a day. The system is also cost-effective and presents an effective investment.

Intellectual Property (IP) Protection
The technology package is available for licensing.
Opportunity
A commercial partner is available and may require and investment partner to accelerate
manufacturing and diffusion
Partners:
Water Research Commission I Department of Science and technology I Water
Technologies Demonstration Programme (WADER)

Technology Readiness Level
The technology is at a TRL 5, as it has been demonstrated at a number of households.
Market
Technologies based on the treatment and reuse of greywater are not yet well established
in South Africa, although globally there has been an upsurge in greywater treatment
applications brought on by water supply shortages. The concept does, however, have
significant market potential. The main market drivers are its sustainability, applicability,
and performance. A few companies within the country have similar products on offer.
These include GardenResQ, Ecogator, Watercon, and Geowater Systems cc.
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University of Pretoria

DESALINATION
Solar Energy for Water Desalination and Purification
Alternate Energy Sources for Water Treatment
Seawater desalination or brackish water recovery are very energy intensive processes.
Traditionally designs for solar concentrators do not incorporate the boiling and
condensation of water; i.e. distilling. They instead use direct sunlight to heat a collector
which heats the water above ambient temperature, enhancing the level of evaporation.
The innovation proposed to solve the above problem is a novel off-grid solar
concentrator platform, which incorporates carbon black or graphitic foams as solar
energy collectors for solar desalination. Currently, no examples exist of this proposed
continuous flow system which generates distilled water vapor from sea or brackish
water. A gap therefore exists in the work done thus far to take the concept from the lab
environment to field testing.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology does not require electrical energy to drive the process. It displays
excellent thermal conductivity attributed to the use of graphite or carbon black. The
low-density carbon foams represent a cheaper manufacturing method compared to
traditional techniques. An additional advantage of the technology is that it recycles a
waste material (scrap tires) as a source of carbon black (an excellent solar absorber);
which is in line with the government’s implemented of the integrated waste tire
management plan. Further to this, the technology is a modular structure which ensures
scalability to community needs.
The innovation is one that allows for the utilisation of energy in a renewable way whilst
reducing a significant waste problem and using a readily available resource. It offers a
sustainable water resource with zero carbon footprint, potentially offsetting the fossil
fuel based energy required by traditional desalination methods. Rural communities will
be able to use the system for producing clean, distilled water even with no access to
electricity.

Technology Readiness Level
Currently a lab-scale version of the system has been tested, which puts the technology at
TRL 4.
Market
The proposed technology would be received well by existing companies with water
desalination products amongst their offerings. The technology would allow for the
improvement of their current systems. A few companies are playing in the space of using
solar energy to treat sea and brackish water to potable standards. These include Veolia,
Rainwater harvesting, NorthFace Solar, and Rainharvest.
Intellectual Property (IP) Protection
There are currently no patents associated with this technology. There are, however, many
innovative aspects to the invention, including the use of carbon materials as absorbers,
modification of traditional solar stills with thin films to improve evaporation, as well as
incorporating these into a batch/continuous system for desalination.
Opportunity
We seek piloting partnerships to assist in the up-scaling and testing of these systems in
the relevant communities. The South African government has placed a lot of focus on the
development of solar-powered water desalination plants to combat the current water
crisis. This opens up piloting opportunities for the solar concentrator. Investment partners
are required to accelerate the technology to the market and increase diffusion.
Partners:
Water Research Commission
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DESALINATION

University of Western Cape and WEROP

Wave Energy Reverse Osmosis Pump (WEROP)
Alternate Energy Sources for Water Treatment
The WEROP provides clean, safe drinking water and electricity from renewable resources.
It uses wave energy to pressurise and pump seawater for the purposes of desalination,
electrical power production and high volume/low pressure seawater supply, of which
the latter can be used for mariculture. The technology is designed to provide safe
potable water on a long-term basis to small coastal communities which do not receive a
municipal potable supply. The WEROP has been working since November 2009 in False
Bay, offshore of the Institute of Maritime Technology.

Market
The target market includes municipalities, mariculture and industries on the coast
requiring large volumes of water. While there are a number of wave energy projects in
the market, there isn’t any that is similar to the WEROP. Some are large and permanent
structures on the sea bed, some produce electricity rather than using wave energy
directly, some sit on harbour walls. None is as flexible and modular as the WEROP, and
based on information at hand, none is as cost efficient, or environmentally friendly.

Value Proposition of the Project, Expected Outcomes, and Impact
The most expensive component of water desalination is the electricity required to pump
the water from the sea, and then pump it through the desalination unit. The proposed
patented technology uses zero electricity to pump the water, using wave energy instead.
This technology also has huge benefits for sea water aquaculture (abalone in particular).
As well as the ability to reduce operating expenditure by over half, it is arguably the most
environmentally friendly sea water pumping option available. This technology has a
2-for-1 benefit to both municipalities and mariculture.

Intellectual Property (IP) Protection
A complete South African patent: ZA200708119 has been granted.

The water is pumped at sufficient pressure for desalination that the brine stream can
be used to generate electricity. Given that the bulk of the cost of generation is already
covered by the water pumping, the added cost for electricity is reduced. When pumping
high volumes for mariculture, the pre-filtration mechanism acts as a filter against red tide,
thereby saving the farmers or municipalities the need for very expensive red-tide filters.

Opportunity?
Partnerships and financial investment are required to support the development to
commercial scale and diffusion.
Partners:
Water Research Commission I Technology Innovation Agency I Water Technologies
Demonstration Programme (WADER)

Technology Readiness Level
The prototype has been demonstrated in its commercial environment, therefore the TR
level is 6.
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DESALINATION

GrahamTek Holdings

Desalination membranes
GrahamTek
The 16” Reverse Osmosis (RO) technology is used for desalination. Using a new specialised
Cleaning-in-Place (CIP) process unique to the GrahamTek 16” RO vessels, GrahamTek is
able to reduce the negative effects of CIP and extend the life of the membranes used in
desalination processes. The process is linked to the remote maintenance management
system and uses an automated intermittent forward-reverse water flow process to
remove solids from the membrane at predetermined flux levels.

This membrane could improve performance and efficiencies in the desalination
technology. As a local company, it has the potential of creating a local manufacturing
base in South Africa. Grahamtek has an investment partner, PSG.
Partners:
Water Research Commission I Department of Science and Technology I Water
Technologies Demonstration Programme (WADER)

Value Proposition of the Project, Expected Outcomes, and Impact
GrahamTek owns valuable and proven technologies that can produce potable water
reliably from almost any water source more cost effectively, with lower environmental
impact and a lower energy requirement.
Technology Readiness Level
The technology has initial use but needs greater diffusion into the market, thus its TR level
is 8.
Market
As a water scarce country South Africa, through its policies and strategies have prioritized
the need to increase the water mix by increasing reuse, recycling, reclamation and
desalination opportunities in order to address the supply vs demand gaps. It is therefore,
likely that the desalination market will open up and relieve pressure on government bulk
infrastructure such as dams that are required to serve the population.
Intellectual Property (IP) Protection
Grahamtek has invented a 16” RO membrane technology, and also has registered patents
for several unique RO components. It therefore uses many of these designs in the 16” RO
vessels to capitalise on the design of a larger RO vessels and create a full turnkey solution.
Opportunity
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University of Western Cape

WATER TREATMENT TECHNOLOGY
Advanced Water Treatment
TIO2 Photocatalysts For Water Treatment
The pharmaceuticals and hormones which are generally produced to accelerate
physiological responses in humans are now regarded as a potential threat due to inherent
lipophilic nature and continued extensive use resulting in release to the environment
where they inflict damage and harmful effects on non-target organisms. Some of these
emerging micropollutants such as bisphenol-A and 2-nitrophenol present a great threat
in drinking and wastewater due to their adverse effects. These contaminants are also
poorly understood, not easily biodegradable, unregulated and have become a huge
public health issue as they have been detected in different water sources at nanogram
per litre to microgram per litre concentrations.
A combined synthesized Ag-immobilised or plasmon-enhanced TiO2 composite
and dielectric barrier discharge (DBD) reactor was developed for the degradation of
micropollutants such as bisphenol-A and 2-nitrophenol. Furthermore, the technology
addresses critical outstanding issues with regards to the integration of the plasmonic
photocatalyst into an advanced oxidation system. The aim is to degrade emerging
micro pollutants by combining advanced oxidation over immobilized plasmon TiO2
nanocomposites in an electrohydraulic discharge reactor.

Market
Some of the potential markets include photocatalyst producers/ manufacturers, textile
industries, and wastewater treatment companies. Some companies which have products
incorporating similar technology include Mintek and Air Revolution Technologies.
Intellectual Property (IP) Protection
The IP will be available for licensing as a technology package.
Opportunity
The technology could be licensed as is to an existing company involved in water
purification/treatment using TiO2 photocatalysts. Scaling up of the system needs to be
done so that effective energy balances can be calculated in order to determine process
efficiencies compared to other waste water treatment systems. We therefore seek a
development partner or funder.
Partners:
Water Research Commission

Value Proposition of the Project, Expected Outcomes, and Impact
The TiO2 photocatalysts improved BPA and 2-NP removal efficiency by 21.8% and 24.2%,
respectively. The catalyst can be recycled, shows greater efficiency over conventional
methods, and is energy efficient and fast. The process requires the use of few or no
chemicals, which means it has non-destructive impacts upon the ecosystem.
Technology Readiness Level
The technology has been proven in the lab, and now requires external validation through
piloting/scaling-up, and is therefore at TRL 4.
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Council for Geoscience

WATER TREATMENT TECHNOLOGY
Groundwater Treatment
Ozonation for the Removal of Iron and Manganese from
Groundwater
The presence of iron and manganese in groundwater is not only a problem due to their
compromising of groundwater quality, but also because of iron-related clogging of
production boreholes, and because of the severe cost and water-supply implications
associated with reduced production capacity of the borehole and aquifer systems.
Solutions such as the Anolyte and Blended Chemical Heat Treatment methods have been
tested to remedy this problem. However, they are costly, only partially successful, and
provide a temporary solution.
This project involves researching the in-situ iron removal treatment in fractured aquifers.
To date there is only one other reference to in-situ iron removal treatment in a fractured
aquifer in South Africa. The innovation involves the removal of Fe(II) and Mn (II) from the
water before the groundwater reaches the production borehole screen by changing the
redox environment. This is done via the injection of dissolved oxygen and ozone into the
aquifer to create redox conditions that cause Fe(II) and Mn(II) to precipitate.
Value Proposition of the Project, Expected Outcomes, and Impact
The process does not result in the production of any waste material, as only oxygen and
ozone are used in the process. Furthermore, both these gases are generated on site at the
injection boreholes which reduces the need for storage and handling of any hazardous
materials. This method is preventative rather than based on remediation, and provides a
more long-term solution to the iron clogging problem, significantly reducing costs.
The project aims to prove conclusively that iron-related clogging problems experienced
in South Africa can be overcome in a permanent and cost-effective way by eliminating
the underlying source. As such, this research will be adding pertinent knowledge on
in-situ iron removal treatment and demonstrating this important technique which is
new to South Africa, while the application of ozone is novel to the treatment as a whole.
Additionally, the results from this study will definitely have an impact on many of the
water supply schemes in the country, as it will provide a novel and effective way of
preventing iron clogging of production boreholes. Upon the successful implementation

of this process, no more costly, repetitive and unsustainable rehabilitation of boreholes
will be required.
Technology Readiness Level
Initial validation tests are being performed in a primary aquifer in South Africa, which
puts the technology at TRL between 5.
Market
The proposed technology is aimed at industries or markets concerned with the
separation of iron and manganese from water; with the borehole water industry being
the primary target. Targets include companies specialising in commercial and industrial
water purification. In terms of competition, there are a number of companies in South
Africa that have in their offerings ozonation-related treatment solutions for borehole
water. These solutions are similar enough to the proposed technology that they could
form part of the competitor landscape. These companies include those such as Ozone
Solutions, Consolidated Water Conditioning SA, Nimbus Water (Pty) Ltd, and Aquamarine
Water Treatment.
Intellectual Property (IP) Protection
This study is based on a previous WRC patent from a previous project (ZA 2014/08795).
Opportunity
The research for this technology is still on-going, and the next steps and needs will
depend on the outcomes. A license agreement for the use of the patented process could
be negotiated. Alternatively, because the process will in future need a development
partner and funding for the large-scale piloting of the process, making such a partnership
is also a possible next step.
Partners:
Water Research Commission
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WATER TREATMENT TECHNOLOGY

The Council of Scientific and Industrial Research

Advanced Treatment Unit Processes
Nanostructured Materials for Removal of Inorganic Pollutants
from Drinking Water
Safe potable water is not a reality to people living in rural areas or informal settlements
because they collect untreated water from streams and rivers. A number of techniques
have been investigated for metal ion removal, but some are not economical due to
high chemical consumption, secondary pollution generation, and some processes are
complex.
The current innovation involves the removal of heavy metal ions from wastewater
sources using modified-polymer nanocomposites, and subsequently using the metal
laden nanocomposites as antimicrobial agents and further removal of anions from
drinking water. Additionally, the nanocomposites can also be used as catalysts for organic
transformation and in sensor applications.
Value Proposition of the Project, Expected Outcomes, and Impact
The functional polymers are low cost, easy to process, and have a range of attractive
mechanical characteristics for functional organic molecules. The treatment process using
the proposed technology results in less waste generation and less chemical consumption,
thus reducing overall costs for water remediation. The nanocomposites are magnetic,
making the separation post-treatment much easier. Additionally, the innovation
introduces the concept of further use of pollutant loaded adsorbents for different types
of applications such as microbial activity, catalysis, and hazardous gas sensing.
Because unwanted contaminants are eliminated, the number of casualties and fatalities
related to heavy metal poisoning will be reduced. The contaminants are removed
efficiently with minimal infrastructure, making the technology accessible to a larger
portion of the population. The implementation of this technology will lead to job creation
for semi-skilled and skilled persons and learning opportunities.

Technology Readiness Level
The research concept is still in the early stages of being demonstrated at lab scale. The
technology is therefore at TRL 2.
Market
The market for nanostructured materials for wastewater treatment is a growing one,
with a few South African companies already involved in the field. These include Aqua
Resources, Rheochem, Veolia, and Weus Chemie Import & Export.
Intellectual Property (IP) Protection
There are currently no patents associated with this technology. However, the synthesis of
the different nanostructured material and subsequent use in wastewater treatment has
the potential for patentability.
Opportunity
The research for this technology is still in its infancy, and the next steps will depend on
the research outcomes. It is envisioned that once the technology has been demonstrated,
a license will be negotiated with an existing wastewater treatment entity. It also stands
that a development partner could be needed in order to demonstrate the technology
after it reaches a certain TRL.
Partners:
Water Research Commission I University of Johannesburg
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WATER TREATMENT TECHNOLOGY
KNeW Process Technology
Industrial Wastewater Treatment
Currently, the proven technology that incorporates the triple RO process for the
treatment of industrial wastewater is costly. Further to this, these processes can generate
significant streams of waste. The KNeW Process is patented ion-exchange technology that
allows the processing of high total dissolved solids (TDS) wastewater streams like AMD
to be processed into a fit for quality water or potable water through the addition of a RO
process.
The KneW process consists of pre-treatment step using soda ash to remove heavy metals.
During the ion-exchange process sodium (cations) and sulphates and chlorides(anions)
are removed from solution. The sodium nitrate is generated from nitric acid is converted
to sodium chloride and potassium nitrate via double decomposition reaction and sodium
chloride is removed from solution evaporation and centrifugation processes.
Value Proposition of the Project, Expected Outcomes, and Impact
The KNeW process does not produce significant waste streams. Instead, the process
generates sufficient revenue from the plant-nutrition output, as well as potable water to
cover both the operating costs, capital investment and it provides a return on the capital
invested. Additionally, the process can process relatively high TDS waste streams above
those limits capable of being processed by alternative ion-exchange technologies.

Technology Readiness Level
The technology has been demonstrated in operational environments to test applicability
at small scale and this has moved to feasibility assessments for large plants. Hence, it is at
TRL 8.
Market
The KNeW technology has application in a wide range of industries from acid mine
drainage to processing of brackish water into agricultural water and the recovery of
highly saline industrial effluents using ion-exchange technology compared to RO.
Intellectual Property (IP) Protection
The process has been patented in a number of countries, including the US, Australia, and
South Africa.
Opportunity
Exposure and partners are sought to test the technology and the business model.
Partner
Water Research Commission

This innovation has the potential to also be used to turn South Africa’s considerable
sustainable groundwater areas in arid regions to positive agricultural account, resulting in
tens of thousands of hectares of high-value crops, including vegetables, flowers, nuts and
fruit. The implementation of the technology could generate significant foreign exchange,
and also create tens of thousands of jobs.
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WATER TREATMENT TECHNOLOGY
Fabricated filters for Potable Water treatment
Electrospun Fibres for Water Treatment
The increase in pollutant levels, both in volumes and severity, has led to increased surface
and groundwater contamination through leaching of effluents that carry industrial waste,
agricultural runoff and acid mine drainage. The re-use and recycling of water is a way to
combat the water crisis currently facing the country, treatment and recycling of water to
national standards has many challenges, besides being expensive.
The main goal of this study was to develop sustainable technology to purify drinking
water particularly in those communities that do not have potable water. This project
looked at the development and evaluation of the potential of fabricated filters for
removing organics, metals and micro-organisms from contaminated water. The proposed
filters have functional multi-layers of electrospun fibres impregnated with nanoparticle
catalysts to form nanocomposite filters or membranes which will have the capability
to remove inorganic, organic and microbes because of the functional groups possess
binding sites for metals. The nanocomposites were cast onto membranes to produce
strong support materials with tailor-made porosity to ensure no passage of water
contaminants. The nanocatalysts are capable of degrading chlorinated compounds and
destruction of micro-organism.
Value Proposition of the Project, Expected Outcomes, and Impact
These nanocomposite filters are very efficient in removing most of the water
contaminants due to their small diameters, high surface area to volume ratio and low
porosity. Small contaminant moieties that normally resist conventional treatment can
be effectively removed because of the functional groups that act as binding sites for
contaminants. This allows for the disinfection of water without addition of harmful
chemicals such as chlorine or labile aluminum. Furthermore, they have been designed
for ease of use at ambient temperature, which eliminates the costly post-treatment
processes and filtration associated with use of powdered nanocatalysts.

communities and urban centers, supplementation of the inadequate water supplies in
the country, and help the community with cheaper methods of water treatment in the
long run. Additionally, the growth of new sectors in the economy through the launch of
small and medium scale entrepreneurial activities will be achieved.
Technology Readiness Level
A proof of concept has been performed at lab scale. The technology is therefore at TRL 3.
Market
This technology would be welcomed within the water treatment and purification
industries. It is at an ideal stage to be implemented into existing products, thereby
improving their water treatment performance. The technology could be licensed as it is
to an existing company involved in water purification/treatment using nanocomposites.
Water treatment nanofibers have been incorporated in a number of company’s products,
including WaterIcon and Crystal Clear Consulting and Merchants.
Intellectual Property (IP) Protection
There are currently no patents associated with this technology. However, it has the
potential for a patent as the technique for impregnating multilayers electrospun fibers
with nanoparticle sandwich, has not been reported in the literature.
Opportunity
The next step for the technology is to scale-up the study by performing validation studies
in the appropriate environment. We are there looking for development partners or
funders for the scaling-up and piloting of the technology.
Partner
Water Research Commission

The technology will result in the increase in the availability of safe clean water to various
PAGE 47

University of Venda

GROUNDWATER TREATMENT
Fluoride Removal
Clay-Based Adsorbents for Groundwater Defluoridation

Groundwater is the most appropriate and widely used source of drinking water for many
rural communities in South Africa. Studies have revealed that in some boreholes, fluoride
concentration is way beyond the recommended limits for drinking water and require
defluoridation. Dental fluorosis observed in those areas in which fluoride levels were
higher than the recommended guidelines for drinking water. There was therefore a need
to develop point-of-use defluoridation technologies that rely on cheap, readily available
materials. There is a further need to develop technologies that can be used at the rural
level even with little technical knowhow.
The current technology is an adsorbate comprising a composite formed by mixing
modified clay soils, bentonite and diatomaceous earth. This adsorbent was evaluated
for its capacity to adsorb fluoride from aqueous solutions, and its fluoride adsorption
capacity was evaluated at various optimized conditions in batch scale.
Value Proposition of the Project, Expected Outcomes, and Impact
These simple treatment systems can supplement supply of clean and healthy drinking
water in rural set-ups affected by high fluoride in groundwater. All clay materials used
are readily available in South Africa in huge quantities, and the proposed house hold
modules are cost effective. The adsorbent can be easily recovered, regenerated and
reused. The treatment process generates little or no toxic pollutants and has low initial
capital and operating costs, and does not produce sludge.
The treatment modules will contribute to cleaner water as per WHO guidelines, and
will contribute to greater health in the community. Local community members will
benefit through technology transfer in fabrication of the ceramic defluoridation module.
Successful fabrication of the defluoridation technology will have beneficial impact

nationally since several provinces in South Africa have similar problem of high fluride
content in groundwater and commercial production of the treatment modules will have
great economic impacts
Technology Readiness Level
The results obtained from batch studies were used for preliminary column studies on the
lab scale, putting the current TRL at 2.
Market
Targets for the technology include water treatment companies and engineering
industries, as well as municipalities, and water supply entities rural household/
communities.
Intellectual Property (IP) Protection
A South African complete patent (ZA 2016/08590) is currently pending.
Opportunity?
Further scale studies need to be done. The knowledge generated will be used for design
of a pilot scale defluoridation system. To this end we are looking for development
partners or funders for scaling-up and piloting of the technology. We are also open to
negotiating a license for the technology.
Partner:
Water Research Commission
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GROUNDWATER TREATMENT
VULAMANZI
Point of Use Water Treatment

Water Filter Manifold (WMF) and manifold development for units. The technology is a
microfiltration assembly comprising of a liquid receptacle having an open, operatively
upper end; a microfiltration filter manufactured from a woven fibre material secured
inside the receptacle; and a permeate outlet in an operatively lower region of the
receptacle, wherein the permeate outlet is in fluid communication with the fluid outlet of
the microfiltration filter and sealed off from the interior of the receptacle. The assembly
can be packaged as a ‘point-of-use’ water filtration system, a backpack filtration system or
a pressurised pool filter.

According to a study by the Guardian, approximately 663 million people in the world do
not have access to drinking water. As a result, major financial investment is being poured
into sustainable clean water solutions in Africa and the diaspora. Furthermore, a report by
Allied Market Research projects that the global water purifier market to grow to
USD 45.3 billion by 2022. Key Players in the global market include Pentair Residential
Filtration, Tata Chemicals Ltd Eureka Forbes, Kent RO Systems Ltd., and others. Key
competitors in the South African market include H2O International, Puritech, Blue Sopt
Water, and FirstWater.

Value Proposition of the Project, Expected Outcomes, and Impact
It is estimated that 663 million people in the world do not have access to drinking water
(The Guardian, 2016). Governments across the globe are directing financial investment
into providing sustainable potable water to citizens. The Vulamanzi filtration system is
better than current water supply options used by the UN and emergency agencies. The
technology has been field tested but more scale-up and testing required. It has potential
for rural non-reticulated options for communities as well as potential to sell to global
agencies dealing with water supply interventions.

Intellectual Property (IP) Protection
A South African patent (2009/07042) is available for licensing from the WRC.

Technology Readiness Level
The innovation being has completed testing in its commercial environment, therefore its
Technology Readiness Level is 8.

Opportunity
Partnerships with rural municipalities are required to champion diffusion and uptake.
Investors and/or licensees also needed for mass production. The company is looking for
orders from the public sector and communities.
Partners
Water research Commission I Department of Science and Technology I University of
Stellenbosch

Market
Access to clean drinking water is a basic human right in various countries. This owes to
the fact that clean water is important for both health and well-being, while contaminated
water carries harmful bacteria and viruses that can cause water borne diseases in humans.
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GROUNDWATER TREATMENT
The Reformation of Organic Rich Wastewater into HighPurity Hydrogen
Resource Recovery
The innovation is a technology which biologically produces hydrogen from organic
materials by consuming the organic portion of wastewater to produce both highpurity hydrogen and purified water. The process uses the photosynthetic acteria to
convert the organic material into highly pure hydrogen. The innovation aims to identify
significant resources in the form of waste streams, and investigate R. palustris’s ability to
photoferment the waste-stream components. The project also aims to design, model,
construct, and characterise a novel photobioreactor which can continuously convert
organics into hydrogen.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology uses photosynthesis to disinfect wastewater in order to produce clean
water and pure hydrogen, thus addressing a binary challenge; the depletion of water
as well as energy resources. The proposed technology is a sustainable development
solution, which aligns with South Africa’s sustainable development goals with respect
to renewable energy and environmental protection. This technology, in addition to
providing a fuller picture of organic-rich wastewaters in South Africa and which of
those has potential to be treated through photofermentative hydrogen production, will
have impact industrially and at municipal level through its application to recalcitrant
organic wastes and the concomitant generation of hydrogen. As a result, uptake of the
technology will lead to human capital development in the water and science sectors
while introducing new products and services for economic development.
Technology Readiness Level
The technology is at TRL2, as the proof of concept for the principles on which the
technology is based on is currently underway.

Market
According to The Organisation for Economic Co-operation and Development, by 2050,
nearly four billion of the world’s nine billion population will live in areas seriously affected
by water shortages, potentially triggering an international food crisis. Furthermore, the
depletion of renewable energy sources also weighs heavily. As a result, there is an urgent
need for the development of alternative energy sources in order to reduce pressure
exerted on already depleting fossil resources. Since costly conventional hydrogenproducing methods utilize fossil fuel feedstocks, the proposed technology, through
production of pure hydrogen which can be used to produce energy, has potential to
influence the conservation of fossil fuels. In a report published in 2017, PR Newswire
stipulates that the hydrogen generation market is projected to reach USD 154.74 billion,
by 2022, growing at a compound annual growth rate of 6.07%, from 2017 to 2022.
The leading players in the market include Air Liquide S.A. (France), Air Products and
Chemicals, Inc. (U.S.), Linde AG (Germany), Praxair, Inc. (U.S.), Showa Denko K.K. (Japan),
Hydrogenics Corporation (Germany), Proton Onsite (U.S.), Nuvera Fuel Cells, LLC (U.S.),
and Messer Group GmbH (Germany).
Intellectual Property (IP) Protection
IP to be developed as part of project.
Opportunity
Funding and investment are required to support the testing of the technology at wastewater treatment facilities.
Partners
Water Research Commission
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GROUNDWATER TREATMENT
Advanced Treatment
Highly Selective Immobilised Ligands for Extraction of Toxic
Metal Ions from Waste Water

This innovation comprises the synthesis of ligands able to selectively remove toxic heavy
metals from wastewater and brine, and makes provision for the recovery of ligands and
metals subsequent to the treatment.
Value Proposition of the Project, Expected Outcomes, and Impact
Although there are a number of conventional extraction methods that remove
radionuclides from water using ligands, in most cases the ligands are destroyed and the
metal ions cannot be recovered for re-use. The proposed innovation is a synthesis of
supported ligands that can effectively selectively remove harmful elements from effluents
and brine. Uptake of the innovation will promote a healthier environment for animals and
humans in the surrounding environments.

Holdings (Pty) Ltd and Ecolab (Pty) Ltd, amongst others.
Intellectual Property (IP) Protection
All IP rights will be owned by the University of Western Cape.
Opportunity
Partnerships and financial investment are required to support further development of the
innovation.
Partners:
Water Research Commission

Technology Readiness Level
The technology is currently at TRL 3. The research concept has been demonstrated at lab
scale.
Market
Industrial water treatment market drivers predict a global growth of above 9% compound
annual growth rate (CAGR) for dissolved solids removal. The current market size is
approximately USD 1.2 billion.
The estimated growth is due to an increase in the tightening of environmental
regulations by governments, the rapid hikes in water treatment costs and the increase
in restrictions for groundwater/fresh water use. Global competitors include Veolia Water
Technologies, GrahamTek (Pty) Ltd, Earth Metallurgical Solutions (Pty) Ltd, Ecodose
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ICT TECHNOLOGIES
Water Mapping Technology
Improving accuracy of drilling for boreholes
The technology is a water mapping technology used to identify latent natural resources
including water. It is a stand-alone technology which utilizes atomic dielectric resonance
to facilitate the identification of these resources. This is essentially a scanning technology
using the dielectric permittivity or resonance of a material. This technology has been used
to find water by locating, identifying, drilling, and ultimately striking water in countries
such as Thailand, Cyprus, Kenya, Sierra Leone, desert regions in the Middle East, Brazil and
South Africa.

Intellectual Property (IP) Protection
IP rights belong to Ioniq Global.
Opportunity
Exposure and demonstration to gain market acceptance.
Partners:
Water Research Commission

Value Proposition of the Project, Expected Outcomes, and Impact
The technology uses a dielectric resonance technique to locate latent natural resources,
including water, in the ground, thus allowing for better planning of ground water
resources and prevention of the overuse of groundwater. Uptake of the technology
will lead to improved borehole accuracy, save costs on drilling dry bore holes, expedite
time taken to locate exploratory sources of water (or oil or minerals) as well as identify
significant volume water sources. The highly sensitive technology.
Technology Readiness Level
The innovation is in a process of validation; the TR level is 9.
Market
According to the United Nations Human Rights Council, states have to find the means to
fit groundwater into initiatives of providing safe drinking water and sanitation for citizens,
especially given that global conditions are changing rapidly and new challenges related
to water have been, and will continue to be, identified.

PAGE 52

LookSee Do

ICT TECHNOLOGIES
Innovative Training Tool
LookSee.Do Remote Support

Technology Readiness Level
The innovation is being used in its intended commercial setting and is already being used
commercially, its Technology Readiness Level is 8. Adaptation is required to make it a
marketable product for use in the water sector.

The Looksee.do remote support is a PC and mobile communication tool which enables
equipment experts from anywhere in the world to help technicians in the most remote
and poorly connected areas to operate, maintain, and fix equipment in any environment
at a fraction of the previous cost and with greatly reduced downtime. The APP works on
entry level smart phones or laptop computers. Its unique communication methodology
combines various visual tools linked with text which reduces risk of miscommunication,
such as:
•
3D models of equipment which are used to pinpoint exactly where activities should
be carried out e.g. unscrew this screw; measure the voltage between these pins.
•
Photo-sharing with annotations which gives the ability for remote support personnel
to see exactly what is happening on site, and point to areas of interest.

Market
In emerging markets countries are investing in infrastructure such as utilities to help drive
further economic growth and productivity. A major challenge faced by these countries is
that the existing population has limited skills to manage this infrastructure which results
in one of two scenarios:
•
External skills are provided at very high cost (ex-pats) leading to high cost of
ownership of infrastructure with very little transfer of skills.
•
Internal skills are slowly developed leading to reduced productivity and excessive
downtime, and higher cost of productivity.

Text communication similar to an instant messaging application like WhatsApp to provide
familiarity but also a history of communication.
Value Proposition of the Project, Expected Outcomes, and Impact
South Africa faces an acute skills shortage of experienced artisans, technicians and
equipment operators. The result is that sectors relying on infrastructure equipment
operations such as the water sector experience extensive downtime due to sub-optimal
operational and maintenance activities. The Looksee.do remote support APP seeks to
mitigate these challenges by providing a communication platform where experienced
personnel provide real-time support to inexperienced personnel, and in so doing provide
on-the-job training to increase their capacity and the efficiency of equipment operations
at a systems level. The Looksee.do tool also aims to support the large population
of unemployed youth with basic qualifications and certifications but no hands-on
experience. The APP operates at extremely low bandwidth so that even equipment
sites with very poor internet connectivity can be supported. The hardware required for
communication is low cost and off-the-shelf. Low bandwidth requirement means it can
be used almost anywhere.

With an effective remote support and on-the-job training program, existing skills are
transferred, efficiencies of experienced and inexperienced personnel improve, and cost
of ownership and productivity decrease. Competitors are using 3D technology to provide
maintenance and operations support in North America, Europe, and others. They rely on
broadband communications infrastructure to connect experts and users. In emerging
economies broadband is often not available, particularly for utilities infrastructure which
is found over a broad geographical footprint and consequently in many remote areas. In
addition, many of the competitors use expensive (and difficult to obtain) hardware such a
VR and AR headsets, which limit the scale of rollout of such solutions.
Intellectual Property (IP) Protection
All copyrights are owned by Lookseedo. A user licence is available.
Opportunity
Venture capital investment is required.
Partners
Water Research Commission I Department of Science and Technology I Water
Technologies Demonstration Technologies (WADER) I Johannesburg Water
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CLIMATE CHANGE
Predictive Tool for Blackfly Outbreaks:
Early Warning Tool to Minimise Livestock Loss
Currently, Control Programmes are used in an attempt to control Blackfly outbreaks.
These programmes involve the spraying of larvicides from a helicopter. Despite this
method, outbreaks still continue to occur every five to ten years. Further to this, logistical
issues such as transport for getting to monitoring sites, as well as competing pest
outbreaks, which require simultaneous action, have also been cited as problems with the
current practice of Blackfly outbreak management. These outbreak issues are only likely
to become worse due to anticipated increased populations of Blackfly during the year in
response to global warming.
The proposed tool uses an integrated approach that includes water variables and farming
practices to model and predict Blackfly outbreaks which can be used as a basis for
evaluating the most likely scenarios of future Blackfly outbreaks in response to climatechange-induced water temperature increases. The study also tested and refined the
current probabilistic Blackfly outbreak model by inclusion of temperature and turbidity
data, and using previous flows and monitoring data. Furthermore, it:
•
undertakes climate change scenario analyses to assist future management planning,
•
provides an evaluation framework for monitoring data of Blackfly larval densities
based on the outbreak model,
•
provides a Blackfly Control Programme auditing system using a mobile phone
application whereby the general public can report on nuisance levels of adult
Blackfly, and
•
capacity building for Blackfly Control Programme (Northern Cape Agriculture) staff.
The project the development of a mobile phone application to increase monitoring
coverage whereby the general public can input data on nuisance levels of adult Blackflies.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology presents a structured means for auditing the successes and failures

of the Blackfly Control Programme. The technology has a significant amount of public
participation, which guarantees greater transparency and buy-in from all stakeholders to
promote joint problem-solving approaches. The tool provides pathways for the general
public to be involved in monitoring. It also results in decreased Blackfly outbreaks along
the middle and lower Orange River. This ultimately results in the avoidance of losses to
livestock production, which is estimated conservatively at R300 million per annum; and
reduces the damage and economic losses caused by these outbreaks.
Technology Readiness Level
The technology is at TRL 3.
Market
The potential targets for the technology include decision-makers, risk managers, the
farming and tourism sectors, the Department of Agriculture, Forestry and Fisheries
(DAFF), as well as the general public. Excluding the mobile application, there are a
number of companies dealing in some capacity in the prevention of Blackfly outbreaks.
These include DuPont, Dow AgroSciences LLC, and BASF Bayer (Pty) Ltd.
Intellectual Property (IP) Protection
The IP will be made available in the form of a technology package for licensing.
Opportunity
Uptake and continuous use by DAFF Pests Early Warning Unit. Further investment by
DAFF is also needed to develop ICT based system.
Partners:
Water Research Commission
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CLIMATE CHANGE
Monitoring and Evaluation Tool
Fish Telemetry
Historically, South Africa has had a good water quality monitoring network. However,
the traditional monitoring methods based on accessibility of sites was beginning to
show some gaps, and so there has been more of a demand for real time data collection.
Currently, in South Africa a large portion of the biological information of many fishes
used as an ecological indicator to manage and conserve ecosystems is not based on data,
but is rather inferred by specialists or experts. This is a risk as it is linked to a personal
judgement. The proposed innovation is a biotelemetry transmitting device to monitor the
behavior and physiology of animals in their natural environment, in order to understand
their behavior in water. This allows researchers to document how undisturbed organisms
interact with each other and their environment in real time and for long uninterrupted
periods. This behaviour can then be used to evaluate the impact on aquatic life of
changing environmental variables such as water quality, quantity, or flows and habitat
behavior. The evaluation of the above would aid in the establishment of management
guidelines which will contribute to the conservation of aquatic species.
Value Proposition of the Project, Expected Outcomes, and Impact
The technology is reliable, easy to implement and capable of addressing a range of
ecosystem management and conservation questions, and allows for quick reaction by
authorities to any observed problems. In addition, this technology would result in a
greater chance to apprehend polluters. Because the study subjects are not removed
from their natural environment, the data is more reliable because it has not been
interfered with by external elements. The proposed biotelemetry systems are locally
designed and adapted for the South African environment. The outcomes of the project
include the successful use of the technology to tag, track and or monitor more than 40
individual fishes in different ecosystems. All of the biotelemetry system components
were tested including the tags, manual and remote tacking techniques, as well as the
data management system. The locally adapted system was found to be robust, cheap
and reliable. Biodiversity managers now have a tool that can reliably generate and
provide real time data at specified intervals all year round. This should prompt immediate

management reaction when there is pollution, flow changes, etc. since the behavior of
fish will be the indicator of stress or cause.
Technology Readiness Level
The technology is at TRL 6, as the prototype has been successfully developed and tested
in the relevant field, with further testing currently taking place in a different environment.
Market
Although the proposed technology has been adopted from a technology from outside
the country, it appears to be the first of its kind in South Africa. It is envisaged that this
technology could find its place amongst biodiversity and ecosystem managers, national
parks, conservationists, and researchers. A few companies and foundations within South
Africa are involved in biotelemetry with a focus on marine environments. One of these
is the South African Network for Coastal and Oceanic Research (SANCOR), which has a
Biotelemetry Research Group.
Intellectual Property (IP) Protection
The tool is not new, but is rather an adaptation from the commercially available
international tool, already in the open domain.
Opportunity
Upon successful implementation, this technology has the potential to make a significant
impact in the management of our natural ecosystems, especially natural water resources.
Of paramount importance is the dissemination of his technology as widely as possible
even more so than financial returns. It is therefore important to undertake the testing
and piloting of the innovation at as many sites around the country as possible. Further
developments in remote and manual biotelemetry monitoring methods and analyses
techniques are continuing. Testing of manual with potential implementers across
the country is the desired next steps of the project, as more work is still required to
ensure that the biotelemetry is implemented nationwide. We are therefore looking for
development partners around the country.
Partners
Water Research Commission
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