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WATER– WASTE – ENERGY 
 

GrahamTek™ Systems has positioned itself to be a manufacturer, global 
distributor and owner of its patented Water Purification, Water 
Desalination, Energy Storage, Waste-to-Energy and Waste-to-Fuel systems. The 
technologies and intellectual property we implement have been 
developed within the group and are covered by patents, with some 
patents having a 20-year global track record. We are growing our 
international footprint, through establishing multiple distribution 
channels, strategic partnerships and by forming alliances with other global 
players. 

 
OUR GUARANTEE 
Our Guarantee is based on the principle that we are not a mere integrator 
of technology but the technology company that researched & developed, 
owns and manufactures these patented solutions. The solutions require 
know-how that the company possesses and can apply to the client’s 
unique needs in order to provide cost effective custom solutions that 
meet exact requirements 
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1 DIRECTOR’S COMMENT  

Dear Sirs, 
 

GrahamTek ™ Systems has global experience in Designing, Building, 
Installing and Operating Water Treatment Facilities to the World Health 
Organisation Standards. Its experience & technology covers the following 
feed water: 

 
a) Seawater 
b) Brackish Water 
c) Sewage (Waste Water) 
d) Mine Drainage Water 
e) Agricultural and Industrial 

The GrahamTek™ Technology and its derivatives is globally accepted and 
implemented in countries such as Iran, Ghana, Singapore, Uzbekistan, 
Kazakhstan, Australasia and the Americas. Our technology has 
successfully operated in a wide range of waters and has been 
demonstrated to be durable and cost-effective water treatment solutions. 

 
Mr Graham, the founder of GrahamTek™ Systems, has designed and built 
over 130 water treatment plants in 16 countries and has extensive 
experience in a variety of different water sources. These range from sea 
water desalination, mine drainage water, radioactive waste water to 
sewage water. 

 
 
 

William “Koerie” Graham 
Director 
GrahamTek™ Systems (Pty) Ltd 
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2 GRAHAMTEK  
 

2.1 COMPANY I N T R O D U C T I O N  

 
William Graham, founder of GrahamTek™ Systems (Pty) Ltd, invented the 
16”RO technology, the results are documented by several universities as 
well as the         IDA, with first patents granted in 1996 and the latest as 
recent as 2012, with a total of 33 patents in use around the world. 

 
We own the inventor knowledge of how to build the most efficient 16”in 
RO water treatment plants in the globally. The company’s track record 
spans over 20 years and its desalination units produce more than one 
billion liters of fresh water daily around the world. 

 
GrahamTek™ Systems won the global award from Global Water 
Intelligence in 2008 as best technology globally.
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2.2 GLOBAL PROJECT IMPLEMENTATION  

 
GrahamTek™ Systems has completed 130 installations in 16 countries and 
can truly claim a global footprint. Table 2 summarises a selection of 
notable installations. 

 
GrahamTek Desalination Projects 

 

 
Table 1: GrahamTek Installations 
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2.3 DESALINATION TECHNOLOGY  

 

2.3.1 16” Superflux® Reverse Osmoses Filter 
 

GrahamTek was globally the First-to-Patent, First-to-Market, First-to- 
Manufacture, First-to-Install and First-to-Operate, as well as registering 
several subsequent patents on 16” Reverse Osmosis technology. 

 

 
 
 

 

 
 
 

2.3.1.1 Water‐based Mobile Unit 
As an alternative to land---based units we also offer fully self-contained 
water-based treatment plant modules delivering 5,000 – 20,000 m3/day. 
They can be housed on either: 

• Powered vessels with crew 
• Mobile dumb barges 
• Stationary sea platforms
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2.3.2 Plant Design 

2.3.2.1 Physical Footprint 
 

GrahamTek 16” SuperFlux® RO system has a reduced physical footprint 
of up to 36% compared to most other RO systems. This leads to a 
reduction in: 

• Civil Engineering & Construction cost (CAPEX) 
• Infrastructure Maintenance Cost (Life---Cycle Cost) 
• Environmental Impact 

Further design development has led to a unique stacking system that 
radically reduces the required footprint. 

2.3.2.2 Treatment Plant Components 
 

The Treatment Plant itself has three major components, these are: 
• Ultra-Filtration Unit (UF): for pre-treatment of sea water before 

the Reverse Osmosis Unit; 
• Reverse Osmosis Unit (RO): This is the patented GrahamTek™ 16” 

SuperFlux® technology for the desalination of 18,000ppm TDS 
water; 

• Management System (MS): to control and monitor the plant and 
equipment. This system is integral to the successful operation and 
maintenance of the plant and equipment and includes the remote 
management system linked to the GrahamTek central operations 
unit in South Africa for 24x7 technical support and early warning 
system for any deviation from design specification that may 
negatively influence the plant product water, guarantees and 
maintenance program. 
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2.3.2.3 Energy Use 
 

GrahamTek SuperFlux® technology incorporates a new Proprietary 
Energy Recovery technology that when combined with new Membrane 
Technologies will ensure the SWRO (Sea Water Reverse Osmosis) process 
reaches the bottom threshold of 2-2.5 Kwh/m3. 

 
Whilst GrahamTek can in future retrofit its installations with new 
membranes that will achieve target benchmarks of 2-2.5Kwh/m3, this 
new energy recovery unit reduces the energy use from current net 2.8 
Kwh/m3 to 2.1Kwh/m3. A GrahamTek installation with the energy 
recovery combined with future membrane technologies could achieve 
1.5-1.8 Kwh/ m3. 

 
Whilst this energy usage compares very favorably against other 
technologies, the game changer is the new GrahamTek Water and 
Waste Integrated technology solution that takes the plant off the 
power grid. (See Appendix) 

 
This will reduce the cost of water production, provide operational 
sustainability and will offset power costs by selling excess electricity 
back into the grid. 

2.3.2.4 Membrane Life 
GrahamTek™ Systems has developed a new automated electronic sensing 
technology to continuously monitor membrane health. This non- intrusive 
remote management facility combined with an automated intermittent 
forward-reverse water flow process, extends the life of membranes up 
30%. The technology removes solids from the membrane at 
predetermined flux levels during operation. The process is unique to the 
GrahamTek 16”RO plant design and is linked to the electronic 
management system of GrahamTek, which is included in the GrahamTek 
system design; this further reduces damage to the Treatment Plant due 
to operator errors. 
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2.3.2.5 Improved Recovery Rate 
GrahamTek™ SuperFlux uses a highly optimised Cross Flow Flux 
Configuration, which makes it very efficient for high TDS applications. 
Currently the recovery rate for GrahamTek SuperFlux in an average 
+38,000 TDS environment is 44.9% recovery after stage 1 RO. This highly 
optimised Cross Flow Flux Configuration has also positively affected the 
Boron retention, reducing the Boron level in product water to less than 
0.9mg/l from a feed value of +5mg/l (Maximum allowable value is 2.4mg/l 
WHO). This improved recovery rate reduces the comparative energy and 
feed water requirement. 
The advantages over traditional 8” technology is numerous, including 
reduced energy usage, reduced plant footprint and improved recovery 
rate to name but a few. 

 

2.3.2.6 Production Capacity Flexibility 
While RO systems are designed based on the feed water conditions and 
tolerances, most RO facilities are not able to cope with changes in product 
demand. The highly granular and modular system design of GrahamTek 
SuperFlux® enables significant demand side flexibility for the clients of 
GrahamTek™ Systems. This is achieved through integrated telemetry from 
product storage facilities to the central processing unit that turns RO 
banks on and off as demand fluctuation occurs. 
This unique built---in flexibility also allows for units to be swopped out, 
removed or added to the system without disrupting the plant production. 

2.3.2.7 Environmental Impact Assessment 
The GrahamTek™ Systems product range has been extensively tested and 
monitored in very sensitive ecological locations. The comprehensive 
independent reports gave clear guidelines on the use of the GrahamTek 
system, cleaning of membranes and the effect of these processes on the 
marine bioregion. These reports assessed the water intake and discharge 
wells and made specific recommendations in the event of the GrahamTek 
system not operating as specified. However, should the system continue 
to function within the specified range then no 
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mitigating action is required to sustain and protect the marine bioregion. 
The conclusion of these reports indicated that the overall effect of the 
GrahamTek product solution is negligible on the marine bioregions. 
GrahamTek is therefore confident to use these reports in location and 
site-specific areas to ensure that the GrahamTek systems maintain and 
support a sound ecological balance. 

2.3.3 Construction Methodology & Program 
The construction period of a GrahamTek desalination plant is 
considerably shorter than conventional plants with significantly less risk 
for overruns due to the modular and off-site production of the RO units. 
The plant building consists of a steel frame with limited wet works to slow 
the process down. The RO units arrive on site pre-assembled in 20- or 40-
foot containers, only to be placed, hooked-up and commissioned. The 
unique stacking system (up to 5 levels) further reduces the foundation 
footprint and associated time-consuming groundworks. 
This system also allows it to be semi-permanent and the plant can be easily 
dismantled and relocated if required. 

 

2.4 OPERATION, MAINTENANCE & SUPPORT 

During a Build Own Operate contract period, GrahamTek will provide full 
onsite and remote plant operations as well as full life cycle maintenance 
support. This includes all materials required to operate and maintain each 
of the units at location. 

2.4.1 Remote Management Technology 
The GrahamTek wireless Management System takes advantage of the 
latest sensor technologies and enables GrahamTek and its client, to 
remotely operate the system and monitor critical parameters that ensure 
a continuous water product quality and water demand matching. The 
system enables the client to optimise energy use and electricity cost 
while operating the system according to specific operational goals. It 
implements decision support tools for predictive and pre-emptive 
maintenance modelling. 

 
The software technology utilises open architecture that enables the 
integration with other software management systems. The open 
architecture ensures that the client is not locked into a single supplier of 
Water Treatment solutions. 
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2.4.2 Non---Disruptive Maintenance 
Not only does the sophisticated management system provide for a 
predictive maintenance program but the GrahamTek Modular design 
principles allows for a bulk water supply plant to be maintained without 
complete disruption to the provision of Water Product. The design allows 
for any one of a number of modules to be shut down or temporally 
removed from the supply or source while the other modules maintain the 
production loads to supply the product requirement. This design principle 
protects water authorities and downstream equipment that rely on the 
constant water supply. 
Upon transfer of the plant GrahamTek will provide a full remote 
operation support and maintenance for the contract period. 

 
 
 
 

2.5 PERFORMANCE GUARANTEE  

The GrahamTek System Design & Performance Guarantee is an 
independently underwritten AAA Guarantee that protects the plant from 
(i) any performance deficiency and (ii) all maintenance cost and 
replacement of critical components for the duration of the Guarantee 
Period. The Performance Guarantee period is issued in cycles of 5 years 
at a time, for the expected 20-year life cycle of the Plant. The cost of the 
Performance Guarantee is priced into the Build Own Operate and 
Transfer OPEX cost. This performance guarantee includes consumable 
components such as membranes, seals and chemicals as well as 
equipment such as valves pumps, vessels and related components. The 
plant and equipment have an operating life expectancy of more than 15 
years subject to maintaining the plant operations within design 
parameters. 
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APPENDIXES 
 

Creamer Engineering News Article October 2016 
 

SOUTH AFRICAN GLOBAL BREAKTHROUGH 
NEW WASTE AND WATER TREATMENT COMBINATION TECHNOLOGY 

 

GrahamTek launches a breakthrough technology that is a global game 
changer in Water Treatment. The fully integrated green technology not 
only reduces landfill air space but also is able to treat almost any water 
to potable standard – completely off the national electricity grid. In 
short this means that a seawater desalination or wastewater treatment 
plant is able to function using its own electricity, generated from       the 
brine reject water that is combined with municipal waste, using the 
GrahamTek integrated waste and water technology solution. This 
technology offers a commercially viable and sustainable solution for the 
treatment of AMD toxic wastewater. 

 
In the 1990’s Mr. William “Koerie” Graham, the founder of GrahamTek, 
pioneered the 16" Reverse Osmosis technology globally. This technology 
was said to be impossible to achieve, its success and breakthrough means 
that this technology is in use in some of biggest desalination and waste 
water treatment plants in the world today. Mr. Graham has achieved 
global recognition for his inventions and technologies and from his 
achievements as the principal consultant and advisor on more than 130 
installations in more than 16 countries. During the past five years Mr. 
Graham has perfected these technologies to not only convert 
hydrocarbon waste to energy but to combine this with his passion and 
expertise in water treatment. The result is a breakthrough in waste and 
water treatment. 
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Today, his company GrahamTek™ Systems (Pty) Ltd, of which he is the 
Executive Chairman, continues with the innovation tradition, but with a 
strong commercial focus. The company is poised to become a global 
giant in the waste and water treatment space. Its disciplined approach to 
the commercialization of science and technology is an attribute that 
creates trust with multi---national industry leaders, with whom 
GrahamTek™ Systems has partnered to create the most competitive 
solutions in the industry. Possessing both inventor and innovator 
knowledge, it has become an undisputed source of engineering 
knowledge and knowhow related to the application and design of 16” RO 
systems. 

A Global Problem 

Globally water treatment companies are grappling with a number of 
problems, the top two being: 

The high cost of energy consumed during the desalination or water 
treatment process. Client’s and Environmentalists are demanding that 
water treatment must become more cost effective to reduce the 
demand on electricity producers and hence reducing the carbon 
footprint of such facilities. 

The management of reject, brine or sludge water resulting from the 
treatment process is another global problem. As is the case with Acid 
Mine Water, more and more clients and environmentalists are 
demanding a Zero Liquid Discharge from the water treatment process. 

In addition to the above most governments are battling the constantly 
growing hydrocarbon-based waste streams and are focusing on solutions 
for reducing landfill space. 

Problem Solved 

GrahamTek’s Waste-to-Energy technology has been trialed on: Discard Tyres, 
Medical Waste, eWaste, Municipal Waste, Discard Oils and Waxes. This 
Waste-to-Energy technology reclaims the C1-C26 hydrocarbon gasses from 
these waste streams, and converts the gas in a patented process to a fuel 
oil. The fuel oil, and the carbon residue, has a high commercial value that 
is sold to various industries. 
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An applied and patented Advanced Carbon Technology is used to gasify 
the carbon residue in the reject, brine or sludge water to generate 
electricity. The quantum of electricity is sufficient to power the Water 
Treatment plant. To date the preproduction and commercialization tests 
have typically indicated that every 1 Ton of waste per hour generates 5 
MWh baseload electricity and 625 Tons of potable water per hour. 

 

 
Benefits and Results 

The key benefit is that an entire water treatment plant can function 
completely independent of the national electricity grid. There are 
however far reaching additional commercial and environmental benefits 
which are as follows: 

The waste stream that would ordinarily have been land filled, is 
consumed in the process in an environmentally friendly manner. This 
reduces the landfill required by the waste stream by an approximate 95%. 
The process generates fuel oils that are used in industry, while byproducts 
include carbon char which is used in the Advanced Carbon Technology. 

A further benefit from the integrated GrahamTek technology is that the 
reject, brine or sludge water is further treated to a potable standard  with 
a dry residue consisting of the chemicals and solids contained in the reject, 
brine or sludge water. The net result is increased yield and Zero Liquid 
Discharge from the treatment process. 

GrahamTek – your Water and Waste Technology Partner 

GrahamTek has an international footprint, operating across Africa, 
Middle East and Asia. It is expanding this footprint by partnering with 
selected global engineering and consulting companies, allowing a view 
into its “black box” technology to commercially benefit such partnerships.
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GrahamTek Technology wins the 2008 Global Water Awards for our 
16” RO technology: 
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Letter of Recommendation and Service of GrahamTek Water Plant 
Bitterfontein, Matzikama Municipality. 
(This was the first GrahamTek RO plant ever installed : 1996 – 2016) 
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Below is a list of all the GrahamTek projects in chronological order 
covering a wide range of polluted water sources in 16 countries. The 
GrahamTek Reverse Osmosis technology is flexible, durable and cost 
effective. 

 
YEAR PROJECT M3/DAY 
1995 Bitterfontein BW RO 360 
1995 Strandfontein SWRO 96 
1996 Harbour Island (Pilot Plant) 3 000 
1997 Albany Coast SWRO 528 
1998 Sobhengu Lodge --- St Lucia 24 
1998 Robben Island SWRO 312 
1998 Santa Monica (Ocean Cruiser) SWRO 3 
1998 Palm Beach Country Club BWRO 2 000 
1998 Kangaroo Island 250 
1999 SASOL Secunda Industrial Effluent 1 000 
1999 Aqua Services --- Namibia 50 
2000 Kazakhstan Oil Field BWRO + SWRO (x5 Plants) 4 700 
2000 QNI --- Australia (AUS/0421) 12 000 
2000 Emirates Drving Institute BWRO 20 
2000 Al Wafi Shipping --- UAE 12 
2000 Aktau --- Caspian Sea SWRO 840 
2000 Aktau --- Caspian Sea SWRO 840 
2001 Albany Coast --- Extension 1 400 
2001 x4 Police Stations around Limpopo 672 
2001 Robben Island --- Upgrade 1 400 
2001 Pilot Plant --- Silverstroomstrand 1 500 
2001 Al Mogayel Group --- Saudi BWRO 30 
2001 Heimat Boerdery 40 
2001 Qeshm Island --- SWRO 192 
2001 Kish Island --- Iran 480 
2001 Sasol Industrial Effluent --- Upgrade 2 000 
2001 Kwandwe Game Reserve --- River Wtr 80 
2001 Masonite Ireland 360 
2002 Kwanina --- Australia (AUS/0408) 7 500 
2002 Cacadu District Municipality 360 
2002 SANS Fibres --- Demineralization Plant 120 
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2002 Hitachi Singpaore --- Industrial Effluent 900 
2002 Keppel Singapore --- Mf & SW Demin Plant 144 
2002 Bluewater --- Oil Rig 50 
2003 Chartered Ind Effluent --- MF & RO 1 800 
2003 PC Wafer Board --- Ind Effluent, MF & RO 2 700 
2003 PSA --- Singapore 1 500 
2003 Komdomo --- Baviaanskloof 300 
2004 US Military Force Base Camps in Iraq 1 500 
2004 US Military Force Base Camps in Iraq 1 200 
2004 Abu Dhabi SWRO 400 
2004 PUB NEWater 300 
2004 Dirk Koch --- BWRO 90 
2004 D Jack --- Napier BWRO 20 
2004 Anglo de Silva --- Desal plant for ice manufacturing 30 
2004 Derrick Muller --- Vereeniging, BWRO 25 
2004 BradCam --- Stanford BWRO 25 
2004 Pilot Plant --- Macassar Sewage Works 3 200 
2004 John Braithwaite, Houtbay BWRO 25 
2004 Fraser Thomson, McGregor --- BWRO 25 
2004 AM Rossouw Trust --- De Doorns BWRO (for export grapes) 500 
2004 JS Jordaan Boerdery --- De Doorns BWRO (for export grapes). 600 
2004 Transnet --- Sishen Spoorly (x25 Aqua Delfis) 900 
2005 Sandrivier Plaas --- River Water RO (Piketberg) 240 
2005 T Coombs, Port Alfred BWRO 20 
2005 Maldieves x3 Units SWRO Tsunami Disaster Relief 1 500 
2005 Botswana Sewage plant 60 
2005 Duckitt Nurseries 20 
2005 WSSA (x3) Apel, Magatle, Gilead 72 
2005 Altus Baard 600 
2005 Broodkraal Landgoed --- River Water RO 240 
2006 Gharies Hospitaal 20 
2006 PUB Bedok NEWater 500 
2006 PUB Bedok NEWater 1 300 
2006 Dar Es Salaam WWRO 1 800 
2006 Knysna Quarry 150 
2006 Royal Malewane 30 
2006 Bitterfontein (Upgrade) 600 
2006 Vioolsdrift Grenspos 240 
2006 Kikuyu Lodge 24 
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2006 Sentratek (with iron filter) 24 
2006 Hibbaniya 1 200 
2006 National Seperations --- herverkoop aan hul klient 24 
2006 National Seperations --- herverkoop aan hul klient 4 
2006 CHE Visser Boerdery 650 
2006 Eben Roux 24 
2006 Aqua Global --- Memspin 120 
2006 Aqua Global --- Pre Filtration 120 
2006 Woodlands Dairy 1 000 
2007 PowerSeraya Ltd 10 000 
2007 GE Water --- Canary Island 700 
2007 Angola --- Pro Austral Plant 10 
2007 Melkbos Private School 60 
2007 KWV --- Paarl 24 
2007 Rietheuwel 20 
2007 Draaihoek Lodge 24 
2007 Bayala Game Lodge 288 
2007 Eskom --- Komatipoort 800 
2007 Dave Rogans 4 
2007 Shell Ultra City 24 
2007 Shell Ultra City 24 
2007 Shell Ultra City 24 
2007 Shell Ultra City 24 
2007 Shell Ultra City 24 
2007 Shell Ultra City 24 
2007 Improchem 1 800 
2007 Qwynne Williams 4 
2007 Eendboom 110 
2007 Kragstasie --- Zuurfontein Road, Spartan 190 
2007 Wedderville Estate 24 
2007 Dr Richard Young 24 
2008 Shelley Point SWRO 500 
2008 Angola --- Pro Austral Plant 14 
2008 Angola --- Pro Austral Plant 20 
2008 Angola --- Pro Austral Plant 5 
2008 Angola --- Pro Austral Plant 5 
2008 Waterworks 66 
2008 Spilhaus --- Vredendal 24 
2008 Pierre de Klerk 36 
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2008 Rudie Meyer 24 
2008 Meyer Familie Trust 360 
2008 Ndlambe Mun WWRO 480 
2008 PUB Bedok NEWater --- WWRO 56 000 
2008 Degremont Tech --- Perth Australia 1 200 
2009 Vioolsdrift Grenspos 200 
2009 Sustainable Engineering 120 
2010 Vioolsdrift Grenspos --- Expansion 800 
2009 Angola --- Aquamat Plant 31 
2009 Eskom --- Grootvlei (BOO) Blow Down Water 1 500 
2009 Bulkwater Supplies --- x5 Mobile Units BWRO 100 
2009 Hluluwe (x5 24m3/day) 120 
2010 Sedgefield SWRO 1 400 
2010 Anglo Coal --- Mine Water 20 000 
2014 Viking Offshore --- Takoradi Port SWRO 215 
2014 Viking Offshore --- Takoradi Port SWRO x3 700m3 2 100 
2014 Unsowethu --- Mobile BWRO 10 

168 540 
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