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Company Background 

Branch Water Icon Head office  

Address J2, Pinelands office park , Ardeer Road, Moddefontein , 1645 

City, Province Johannesburg 

Phone number +2711 608 3345 

Country South Africa 

Fax Number +27 11 608 3224 

 

Contact Name Chris Ashmore 

Title Marketing Manager : Business Development: Africa 

Phone Number +27 84 851 9744 

E-mail Address chris@watericon.co.za 

 

Project Name  

 
Customer Profile 

Customer name Capricorn College 

Division  

Address Senwabarwana Main Street 

City, Province  

Phone number 015 505 3172 

Country South Africa 

Website Address www.capricorncollege.co.za 

Industry  

 

Contact name  

Title  

Phone number  

E-mail address  
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Customer Profile  

Capricorn College is a product of a merger of three Colleges with very distinct and diverse historical 

backgrounds. These were the former Pietersburg Technical College (PTC), Bochum College of 

Education and the former Northern Province Community College (NPCC).Capricorn Colleges for FET 

has become the first choice institution for further education for many young people as the 

programmes offered directly respond to the priority skills demands of the South African economy. 

The College further offers theory and practical learning. There are many exit options for young 

people to choose. 

Capricon College houses four main departments namely: Business Studies, Engineering Studies and 

General and Utility Studies for specialisation and Fundamentals which is offered additionally in all 

faculties.  

Business Situation 

With campuses in Polokwane, Senwabarwana and Seshego, a Satellite campus in Ramokgopa and a 

Training centre in Bokoni, Capricorn College aims to be the leading Further Education and Training 

Institution of excellence.  

Technical Situation  

Capricorn College’s campus in Senabararwa, Polokwane is surrounded by several borehole sources. 
In an attempt to reduce water costs, the College was interested in investigating the feasible of using 
borehole water as a source for both utility and drinking water. Previously borehole water had been 
used for irrigating soccer fields on the campus.  

Water Icon was enlisted to analysis the various borehole sources and recommended a suitable 
treatment solution for the College. Both a constant discharge test and water analysis was performed 
on raw water samples.  The data obtained from the constant discharge test allows for the calculation 
of the specific capacity of the borehole at the set-pumping rate after a substantially longer period of 
pumping. The water analysis determines the chemical content of the water and aids in determining 
an appropriate water treatment solution.  

The water analysis revealed that the groundwater within the area was of a marginal to poor 
domestic water quality (Class 2 to Class 3). The water was reported to be very hard, with high levels 
of both calcium and magnesium. This could result in scaling of pipes in hot water appliances, affect 
the taste and impair the lathering of soap when using the water for laundry/washing. Levels of 
chloride, sulphate, TDS and turbidity were found to be too high and needed to be addressed.   
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Solution 

Water Icon designed, manufactured and supplied a Containerized Package Water Treatment Plant to 
treat 12m3/hr of raw water at the Capricorn’s Senabararwa Campus. A Package Plant is the 
preferred water solution to meet the water demands of rural or isolate communities where the 
construction of a conventional treatment plant would not be feasible. Due to the location of the 
Campus in Senabararwa, a packaged plant was designed to reduce costs and for ease of installation, 
service and maintenance.  Water Icon’s package plants have a short delivery time, are 
pre-assembled and transported to site or assembled on site. They are ‘plug and play’ by nature and 
are compact and contain few moving parts.  

Raw water was treated using a conventional packaged water treatment plant with a reverse osmosis 
system to ensure the water treated meets drinking water standards of SANS 241:2006 class 0/1.   

 

The treatment plant consisted of the following: 

 Control System 

 Contact Time Stage 

 Pre-treatment Coagulation 

 Flocculation Stage in Plug Flow 

 Settling  

 Sand Filtration 

 Multimedia Filtration  

 Ion-exchange Softening 

 Reverse Osmosis System 

Process Description  
 

SEDIMENTATION PROCESS  
 
Raw water from the storage tank (supplied by client) is pumped to the inline mixer for initial 
chemical dosing. A pulse water meter is installed to activate the chemical dosing system and monitor 
the water flow through the plant. Primary disinfectant and flocculant are introduced to the raw 
water supply. The flocculant coagulate and flocculate the suspended solids and dissolved ions in the 
water. The inline static mixer creates the required energy to activate the coagulant and mix the 
chemicals. The floc is then delivered to a flocculation column to allow reaction time for the 
chemicals and to allow the release of energy to prevent the formed floc from breaking down.  
 
The water product stream is then pumped to the clarifier (Lamella plate settler). The formed floc 
precipitates down and forms sludge. The sludge is disposed of with an automatic de-sludging valve. 
(Client responsible for sludge disposal)  
 
The clarified water will over flow into a break tank. The tank level is controlled by level sensors 
installed in the tank. The low level switch also protects the filter feed pumps from running dry. The 
feed then goes through a series of filters: it enters a complete dual-media sand filter and anthracite 
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carbon filter system with backwash valves. Following this, it enters an IX softener complete with 
regenerating vales and discharge pipework.  
 

MULTIMEDIA FILTRATION 
 
Following sedimentation, the water feed enters a multimedia sand and anthracite filter. The sand 
filter removes remaining solids larger than 8 micron.  
 

The Multimedia Filter Removes: 

 

 The chlorine injected to aid in the oxidation of heavy metals and primary disinfection / 
sterilization of the raw water. 

 Organic matter that might be present in the water 

 Colour that might be present in the water 

 Taste that might be present in the water 

 
Filters are fully automatically controlled and therefore the required backwash cycle is activated at a 
set predetermined interval.  The interval can be adjusted as needed due to change in feed water 
quality.  

 

SOFTENER SYSTEM 
 
Following filtration, the feed enters a duplex ion-exchange softener system. The system is time 
based controlled and regeneration is pre-set and controlled by a timer. Softener regeneration is 
achieved by passing a solution of sodium chloride through the system. The sodium chloride displaces 
the calcium and magnesium and returns the resin to its original condition, ready to soften more 
water.  
 
The softened water is fed to a sectional bulk storage tank. A portion of the softened water is used 
for washing and sanitary related use. The rest of the softened water is fed to the reverse osmosis 
plant for further treatment.  
 

REVERSE OSMOSIS TREATMENT SYSTEM 
 
In order to meet the drinking water standards of SANS 241:2006 class 0/1, the softened water is 
further treated by reverse osmosis. The RO plant is fully automatic and starts once the required 
water levels in the softener balance tank and clean water storage tank are reached. Pressure 
switches protect the main RO pump and prevents the membrane from blockage. A chemical dosing 
system for scale control complete with dosing pump and chemical holding tank is included in the 
plant. Flow meters (mag flow) in the product and brine waste lines assist to maintain optimum 
operation of the plant. 
 
The membrane can be cleaned manually and extra precautions have been implemented to ensure 
feed water is chlorine-free as chlorine is highly detrimental to the RO membrane. The SMBS is dosed 
to remove the last traces of free chlorine should any spill over from the pre-treatment plant. 
Corrosion resistant materials (uPVC) are used for construction of all parts in contact with water 
being treated to ensure longevity of the plant.  
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RO CLEANING SYSTEM (CIP) 
 
Allowance has been made for a separate clean in place (CIP) circulation tank. This will allow for 
cleaning of the RO membranes. To complete the circulation loops for the CIP system, valves and 
concentrate lines have been added to the feed to direct the flow back into the CIP tank. CIP is 
performed manually by adding various chemicals directly into the CIP tank and allowing the CIP 
system to run in circulation mode for a pre-determined amount of time. This is normally performed 
one by one in a two stage cleaning process. Permeate water is used during CIP and to displace 
cleaning solutions. Automatic pH control and dosing for acid and caustic has been added to assist 
during CIP. 
 
After reverse osmosis the water is disinfected again by dosing it with chlorine before it enters the 
clean water storage tank. To control the post-chlorination process, a pulse type water meter is 
installed in the line from the delivery of the reverse osmosis plant feeding the clean water storage 
tank. Together with the water meter, a chemical dosing pump system is installed to control the 
post-chlorination dosing proportional according to the actual flow delivered to the clean water 
storage tank.  
 

AUTOMATION 
 
The clean water storage tank is fitted with a level sensor which automatically starts and stops the 
treatment plant operation. 
 
All the stop and start functions, status and indication functions, level indication and control, 
de-sludge functions, backwash functions, chemical dosing adjustment functions within the water 
treatment plant are automatic functions. 
 
Only certain observations and the chemical make-up are undertaken manually. 
 
A complete MCC with all the necessary switch gear, PLC and controls are provided. 
De-sludging of settlers and backwashing of filters is automatic based on pre-set time intervals with a 
manual override. 
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Containerized Water Purification Unit - 

Exterior 

Containerized Water Purification Unit - 

Exterior 

Containerized Water Purification Unit - 

Interior 

Chemical Dosing System 
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Lamella Plate Settler  Lamella Plate Settler  

Reverse Osmosis System 
Containerized Water Purification Unit - 

Interior 


