


This presentation on the Clarus Fusion Waste Water 

Treatment Plant has four main parts:

1. Technical / how it works

2. Case studies

3. Developments in the water re-use market place

4. Calculating true cost of ownership



Clarus Fusion - Technical



Clarus Fusion Decentralised WWTP
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The Fusion System

Treat your sewage from as little as 60 watts 

Different models available, from 1.5 to 15 kl per day

Parallel installations can cater for bigger communities

The Clarus Fusion WWTP has three main components:

1. Bioreactor

2. Electrical panel

3. Air pump





Raw sewage enters this chamber

1. Sedimentation of solids
2. Fatty matter float to top
3. Bacteria breaks solids down
➢Water from the “clear zone”  

flows to the anoxic chamber
under gravity

1



4. Sewage is further digested by anaerobic bacteria
➢ “Bio Balls” (filter media) creates maximum surface

contact area for bacterial growth
➢Media is suspended in a cage, allowing non-

degradable solids to fall through
➢Non-degradable solids can be pumped out.
➢Media never needs to be removed or replaced
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➢ Air is introduced into this chamber 
24/7 by means of diaphragm air pump

➢MBBR self-cleaning media ensures 
maximum growth and contact area for 
aerobic bacteria. 

➢ Media never needs to be removed or
replaced

5. COD reduction
6. Nitrification 

Filter media

3



Filter media

Aeration chamber 
in operation

../AppData/Local/Microsoft/Windows/Temporary Internet Files/Maskam Water CD/Sewer treatment/Fusion sewer treatment aeration cycle.mpg


➢ Recirculation is done by means of air lift. 
7. Dentrification
8. Inoculation of first chamber
9. Pre-treatment of entire plant volume during low flow periods
10. Organic binding of phosphates 
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11. Return of activated sludge is done by means of air lift.  
➢ Food source for bacteria at times of low inflow
➢ Reduce desludging intervals 
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12. Clarifying of treated effluent.
➢ Sludge from this chamber is 

also returned to the head of 
the system by means of air lift, 
during the RAS cycle
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➢ Treated effluent from the plant needs to be
disinfected

➢ UV, Ozone or chlorine can be used for disinfection
➢ UV is safe, reliable and has very low running costs
➢ Chlorine has a residual effect downstream
➢ Only use good quality stainless steel UV systems



Diaphragm air pump & Elecrical panel

Aerates Fusion 24/7
Air lift water for internal recirculation
Air lift sludge during backwash cycle
Very low power consumption (from 

60watts)

Supply power to the air pump, UV and 
pumps (where pumps are required to 
pump the sewage or effluent)

Monitors system 24/7.  

Warning light and siren will notify user if 
a problem occurs
Panel lights on the front panel will tell 
user the reason for alarm condition
IP65
GSM module optional



Dual Air Supplying System

Distance between blower and unit must not exceed 10m



Clarus Fusion – Case Studies



The WCG is setting the standard 

in sustainable water usage.

Recently the Western Cape Government revamped the 

building of DEA&DP, situated in the Cape Town CBD.  This 

included the installation of an on-site Waste Water 

Treatment Plant. 

Treated effluent is used for toilet flushing, saving more 

than 1 million litres of potable water per year!

The WCG is certainly setting a standard for others to 

follow!



This case study shows how easy it is to 

become more water resilient without 

sacrificing any comfort.



On-site Wastewater recycling in Cape Town CBD



Close-up of building

Area available for treating waste water on site



Street view



Available space for installation



Planning
Due to limited access 4 x smaller plants had to be installed to cater for the total daily 

treatment capacity 



Start of construction



The only access was through this opening, 
during construction



Placement of 4 x Clarus Fusion ZF800 WWTPs



Nearing completion

Boardroom



Final Grade



Electrical Panels and air pumps

Final Grade



Access for servicing of Fusions

50% of waste water is 

treated on-site. This 

caters for the entire toilet 

flushing need while the 

excess waste water still 

goes to municipal sewer.



Treated effluent used for toilet flusshing

This building is saving one million litres of water per year by 

treating waste water on site and re-using it for toilet flushing.



Storage tank

Booster pump, 

chlorination & 

filters

LS1

50% gravity flows 

to Municipal sewer

50% to Clarus Fusion

FusionFusion

LS4

Lifting station 

and screen

Basic layout of system

4 x Clarus Fusion WWTP with 4-way splitter box

1. When a toilet is flushed, the booster pump will start and deliver 

water from the tank to the toilet under pressure. A small amount 

of chlorine is dosed into the system, ensuring the water in the 

toilet is bacteria free. 

2. As the tank level drops, a float switch in the tank will demand 

water from LS4. The pump will start and transfer water to the 

storage tank.

3. As the level in LS4 drops, it will demand raw sewage from LS1.

4. The pump at LS1 will start and feed raw sewage to the Clarus 

Fusion WWTP, where it is treated and gravity flows to LS4 via a 

UV for sterilization. 

5. If LS1 is full and there is no demand from LS4, the excess 

sewage gravity overflows to the municipal sewer. 

6. If there is a high level in LS4, the backup pump starts and waste 

the excess treated effluent to the municipal sewer.

7. There is a municipal backup to fill the storage tank if needed. 

UV



Small holding, Upington

Air pump covered with artificial 

rock to blend in with garden 

(ensure enough air flow to prevent 

overheating)



Treated effluent holding tank

Clarus Fusion Sewage Treatment Plant Irrigation water pump and ozone system

Commercial Buildings 
(Barloworld Maputo)

Treated effluent is used for garden irrigation



Guest Houses
Treated effluent is used to top up the irrigation dam



Farms & private residences



Old conservancy tank cost

R9000 per month to empty

Treated effluent is discharged to the pond

Clarus Fusion STP

Saving Money 
(Conservancy Tanks are not “green”)

(Farm, Stellenbosch)



Lodges and Tented Camps
(Ongava Anderson Camp, Namibia)



Schools
(Curro Bloemfontein)

Treated effluent is used for irrigation of sports fields



Above ground installations



Under driveways
Weight bearing slab ensures there is no vehicle weight on the Fusions



ZF450

ZF800

ZF800

Residential development  
Each phase will discharge 45kl per day, hence 
3 x ZF4000 per phase installed

New developments 
(decentralised)

Equal flow splitter
(can accommodate 6 plants)

Fusions 

installed

in POS



Excess treated water can be stored 

and re-used for the benefit of the 

community, i.e. irrigation or other non-

potable uses.

Settlements

No more chemical

toilets, VIPs or

bucket systems!

Black & grey

water is treated

Treated effluent is used for toilet flushing



Shopping centres
(Treated effluent is used for 

irrigation)



Petrol stations (Shell Ultra City Lobatse, Botswana)



Mines
(Staff village, Copper mine, Maun Botswana)

Treated effluent is intended for growing vegetables 

Treated effluent



Agriculture
Treated effluent from offices, restaurant and tasting room goes to irrigation 

dam, saving 1,5 million litres per year



Restaurant
(Synergy Grove, Mc Gregor)

Customers walk over the Fusion to the ablution facilities and the garden is being irrigated, using 
treated effluent, while the guests are eating. 



Campsites



Heritage Sites – Cango Caves 



Heritage Sites – Cango Caves
Wastewater treatment plant



Vrolijkheid Nature Reserve



De Hoop Nature Reserve



Bunny Park Benoni - solar powered



Municipal waste water line

Screen

Saddled take-off

Dosing station

Clarus Fusion

Lifting station

Storage

Ground level

Taking waste water out of the municipal network saves potable water, reduces the load on

municipal WWTWs and WW networks. It frees up space for new development to take place.

Alternative supply:  Municipal sewer system
Irrigate sports fields and parks with reclaimed water



➢On-site treatment is a game changer in the economy.

➢There can be more jobs created in manufacturing, selling, 
installation and maintenance of these kinds of systems. 

➢The bigger advantage is for the communities, though. They have 
the benefit of the water for generations to come. That can sustain 
small scale farming, sports facilities, etc, etc.

➢We need to look at this more inclusively. If we look at one fraction 
– the plant – only, we miss the bigger picture.



Clarus Fusion –
Developments in the water re-use market place



In 2010, when we introduced the Clarus Fusion into the South 
African market, we were pretty much ahead of our time. 

As of 2020 we manufacture all models for Africa and the Middle 
East in South Africa. Maskam Water also manufactures the large 
Fusions for North- and South America in South Africa, as part of a JV 
with Zoeller from the USA 



For the first 7 years we were working “against the tide”.  

We had a solution for a market that was not ready for it.  

This started to change when the Western Cape 

Government sent out a circular to municipalities in 2017, 

recommending that they look at on-site wastewater 

treatment as a method of unlocking economic 

opportunities and reducing water consumption. 



"Waste water treatment closer to source becomes a cost

effective and energy efficient alternative to unlock economic

opportunities, eradicate the housing backlog, fast track access to

sanitation services in informal settlements and at the same time

reducing the potable water consumption by 60% by the re-use of

effluent for flushing toilets, food gardening and the irrigation of

neighbourhood landscapes."

- Marius Brand: Director, Municipal Infrastructure, Western

Cape Government

Western Cape Government Circular to municipalites, 2017



Pushed by the drought and looming “day zero”, the 

City of Cape Town amended their water bylaws in 

2018. 



City of Cape Town updated bylaws, July 2018



As dam levels improved, it was as if everyone was back to the old way of 

doing, with only a few actively pursuing sustainable water usage. 

In 2020 it looks like someone opened all the flood gates.  All of a sudden 

we get regular e-mails talking about on-site treatment and re-use as a 

sustainable solution.  

With the exception of the next slide, which I found on LinkedIn, all the 

others arrived in my mailbox.  I did not search for any topic.  I believe there 

will be many more.

This tells me that the market is opening up to the idea of onsite wastewater 

treatment and re-use as a sustainable way going forward and to bring 

dignified sanitation to all. 





Water crisis
South Africa has already allocated about 98% of her water supply and is moving 
towards surpassing the available water supply by an estimated 17% in 2030.
Noting that there is no economic development that can flourish without relying 
on the guaranteed supply of water and of acceptable quality fit for use, then the 
job creation efforts are facing a huge challenge, perhaps worse than the energy 
crisis we currently experience!
It is for this reason that economies around the world are looking for 
opportunities within the green economy - characterised by resource recovery or 
circular economy principles. This is sometimes called regenerative economy, 
which is based on zero waste generation by design.
Zero waste indirectly means more cleaner water will be left in the environment 
that continues to support, directly and indirectly, business and society.
The mainstreaming of a green economy in the country's economic development, 
legislation and politics must become more urgent than ever before.

https://www.news24.com/news24/columnists/guestcolumn/opinion-green-

economy-recovery-women-leading-their-emancipation-20200807

https://www.news24.com/news24/columnists/guestcolumn/opinion-green-economy-recovery-women-leading-their-emancipation-20200807


The United Nations Environmental Programme (UNEP) defines 
Green Economy "as an economy that results in improved human 
well-being and social equity, while significantly reducing 
environmental risks and ecological scarcities" or, simply put, one 
that is low in carbon footprints, resource efficient and socially 
inclusive (UNEP, 2011). This is regarded as a sustainable and 
equitable economy that:
•provides social and economic benefits for current and future 
generations, by contributing to food security, poverty 
eradication, livelihoods, income, employment, health, safety, 
well-being, equity, and political stability;
•restores, protects, and maintains the biodiversity, productivity, 
resilience, core functions, and intrinsic value of ecosystems – the 
natural capital upon which the economic prosperity depends;
•is based on circular material flows, clean technologies, and 
renewable energy, to secure economic and social stability over 
time, while keeping within the limits of one planet.

https://www.news24.com/news24/columnists/guestcolumn/

opinion-green-economy-recovery-women-leading-their-

emancipation-20200807

https://www.news24.com/news24/columnists/guestcolumn/opinion-green-economy-recovery-women-leading-their-emancipation-20200807


Daily Dispatch, Thursday, 23 July 2020





https://www.greencape.co.za/assets/WASTEWATER_TREATMENT_INDUSTRY_

BRIEF_WEB.pdf

https://www.greencape.co.za/assets/WASTEWATER_TREATMENT_INDUSTRY_BRIEF_WEB.pdf


In this context, next generation sanitation (NGS) or non-sewered sanitation systems are relevant. There are three key 
types of technology toolboxes that this new industry will introduce, namely: water efficient front end technology 
(pedestals); modular and innovative backend technologies that are SANS 30500 compliant; and various centralised, 
decentralised and on-site sludge treatment technologies that remove the threat of pathogens and pollutants from people 
(SASTEP 2020). Some of the specific available technologies include: low flush systems; full reclamation toilet units; 
community ablution blocks; decentralised wastewater systems; and greywater treatment systems (WRC and TBC 2018). 



https://ewn.co.za/2020/08/11/yonela-diko-municipal-water-infrastructure-

the-elephant-in-the-room

South Africa has just over 824 wastewater treatment facilities, and according to 
the Green Drop Report, (as early as 2013), almost half (49.6%) of wastewater 
treatment facilities were in a critical or poor condition requiring urgent 
attention. Over the years, this has resulted in untreated sewage discharging into 
water streams and destroying the quality of water.

https://ewn.co.za/2020/08/11/yonela-diko-municipal-water-infrastructure-the-elephant-in-the-room


While wastewater reuse presents a sustainable solution in supporting 
food security amid looming water shortages, the infrastructure costs 
present a barrier to widespread adoption in South Africa. Manufacturing 
plants, particularly local branches of international food and beverage 
producers, are, however, increasingly investing in treatment facilities, 
enabling them to reuse their own wastewater and achieve zero liquid 
discharge status.

This is according to Hennie Pretorius, industry manager: water and 
wastewater at Endress+Hauser South Africa, who will participate in IFAT 
Africa next year. Endress+Hauser is seeing growing adoption of 
wastewater treatment and analysis solutions in the South African private 
sector.https://www.cbn.co.za/featured/how-optimal-water-use-can-support-food-security-

reduce-waste-in-

africa/?utm_source=mailpoet&utm_medium=email&utm_campaign=cbn-daily-home-

buying-in-the-unforgiving-2020-it-s-good-news-if-you-have-your-affairs-in-

order_1221

https://www.cbn.co.za/featured/how-optimal-water-use-can-support-food-security-reduce-waste-in-africa/?utm_source=mailpoet&utm_medium=email&utm_campaign=cbn-daily-home-buying-in-the-unforgiving-2020-it-s-good-news-if-you-have-your-affairs-in-order_1221


Event Details
The Helderberg Chapter invites you to a virtual networking event with Ntobeko Boyana as 
guest speaker.

Ntobeko will talk on sustainable solutions for water waste treatment and how waste water 
technology is contributing to sustainability through partnering with business.



https://www.bizcommunity.com/Article/196/700/209194.html

https://www.bizcommunity.com/Article/196/700/209194.html


The foundation is laid.  

What we worked to achieve for 10 years is now 

beginning to become a reality.

With the best product on the market, and 10 year’s 

history on the continent, now is the time to 

embrace this trend and make a real difference in 

the way we see water. 

Future generations will thank us. 



Clarus Fusion –

Calculating true cost of ownership



The cost of ownership is made up of:

• Capital outlay

• Installation and related cost

• Power consumption

• Daily, weekly and monthly check-ups

• Additives (bacteria or chemicals)

• Services 

• Desludging

• Repairs / spare parts



• Capital outlay is often the smallest cost factor

• Unfortunately that is all that many people look at

• This approach costs them in the long run.  Let us 

see why…

?



• The cost of the plant, “work done by others” and installation combined is the 
true capital outlay for the customer. 

• “Work done by others” (such as civil works) may not form part of the plant 
quote, but still the customer needs to pay for that.  It is thus important to take 
this into account when comparing different technologies

• Fusion is factory-built and there is no hidden cost.  There are only four pipe 
connections to make on site.

Inlet

Air Lines

Outlet



• Power consumption makes up a huge part of the 

operating cost and is a life-long commitment to 

the plant.

• Fusion has the lowest power consumption in its 

class by far 



• Regular checking of the system is seen as standard in 

the industry. 

• Even if your own staff do these check-ups, you still 

need to pay them.

• Your focus should be on running your business, not 
running your wastewater treatment plant.

• The Fusion’s alarm panel will warn the user if there is a 

problem at the plant. GSM or BMS link is optional. 

• NO daily, weekly or monthly check-ups are required.



• Fusion only needs a service every six months 

and that takes only one hour.



• While desludging every 6 – 12 months is 

seen as “normal” in the industry, desludging 

a Fusion is only required every 4 – 6 years 

under normal use.



• While many a plant relies on the addition of 

bacteria or other “special mixes” to conform 

to standards, the Fusion’s design is of such a 

nature that it populates its own bacterial 

colonies.  There is NO need to add anything to 

the system, i.e. NO monthly cost…



• Fusion has one moving part only, the air 

pump.

• Diaphragms needs replacing only every 4 

years.



In summary, the Fusion is designed to have minimal operating 

cost.  That not only makes up for paying a bit more initially, but 

you will have money to spare.  

The next few slides, which compares the total cost of owning a 

Fusion tot that of other systems in the industry, will illustrate how 

the operational cost can make or break your budget.

Public School, Oyster Bay



• All data was obtained from quotes or brochures of different 

manufacturers.

• Operational cost on all systems have been escalated by 5,5% p.a.

• All prices in the comparisons were actual prices at the time of quoting 

and may differ from current pricing for both systems.

• Detailed calculations are available for verification with all case studies.



• “Plant A” had additional cost after year 3, adding to 20-year total cost.

Fusion 2 x ZF2400 - 18kl per 

day

Wastewater Treatement 

Plant "A" - 20kl per day 

 R                            1 028 477,89  R                               872 300,00 

 R                                                -    R                               325 000,00 

 R                   1 028 477,89  R                   1 197 300,00 

 R                        27 154,20  R                      158 273,00 

 R                      946 821,28  R                   5 363 392,54 

 R  1 975 299,17  R  6 560 692,54 

 Total Cost of Owership (CAPEX + OPEX) 

Capital Cost

Operational Cost Year 1

Operational cost over 20 years



* All data was obtained from quotes or brochures of different manufacturers.

Fusion 3 x ZF4000 - 45kl per 

day

Wastewater Treatement 

Plant "B" - 40kl per day 

 P                   1 462 524,00  P                      873 000,00 

 P                        71 068,59  P                      219 956,08 

 P                   2 478 042,20  P                   6 981 511,76 

 P  3 940 566,20  P  7 854 511,76 

 Total Cost of Owership (CAPEX + OPEX) 

Capital Cost

Operational Cost Year 1

 Operational cost over 20 years 



* Detailed calculations are available for verification with all case studies.

 Fusion 8 x ZF4000 - 120kl 

per day 

 Wastewater Treatement 

Plant "C" - 120kl per day  

 R                   3 407 000,00  R                   1 255 000,00 

 R                        57 093,76  R                      155 580,00 

 R                   1 990 763,38  R                   4 736 826,13 

 R  5 397 763,38  R  5 991 826,13 

 Total Cost of Owership (CAPEX + OPEX) 

 Capital Cost 

Operational Cost Year 1

 Operational cost over 20 years 



* Cost of honey sucker in the town of Stellenbosch.   This will vary from town to town.

 Fusion 1 x ZF4000 - 15kl 

per day 

 Conservancy tank and 

honey sucker, pumping 15kl 

per day 

 R                      654 016,96  R                        75 000,00 

 R                        17 029,12  R                   1 642 500,00 

 R                      593 776,77  R                 56 583 225,55 

 R  1 247 793,73  R56 658 225,55 

 Total Cost of Owership (CAPEX + OPEX) 

 Capital Cost 

Operational Cost Year 1

 Operational cost over 20 years 



• Being underground Fusion does not take up 

space.  It can be installed in public open 

spaces, under walkways, etc.

• No offensive odour, can thus be installed close 

to buildings (saving on pipe runs)

• No fencing off required

• Single phase power supply

• Can run off solar



With the worldwide economic lockdown due to Covid-19 many a 

company and household has come to terms with the cash flow issue 

created due to high operational expenses at times of low or no income. 

The Clarus Fusion may cost a little more to buy, but it saves you mega 

bucks in the long run.  The initial cost is an investment in world-class 

technology.  

The pain of high operational cost and maintenance will remain with you 

long after the hype of paying less for a cheaper wastewater treatment 

plant has gone.



For more information:

www.maskamwater.com

086 12 WATER

info@maskam.co.za

http://www.maskamwater.com/

