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In most drinking water applications, high levels of radionuclides (radium, uranium) aren’t very common. 

However, when found in water, they can be very dangerous. As carcinogens, these contaminants are strictly 

regulated by the US Environmental Protection Agency.   

Radium is one of the most harmful elements with respect to internal radiation exposure. Radium can cause 

osteoporosis, anemia, kidney and liver disease, and bone, stomach, and lung cancer.  

Uranium, usually found in ground and surface waters, is a naturally occurring radioactive contaminant. 

Uranium does not have any known metabolic function in the human body and is considered to be 

unnecessary.  

Multiple processes can be used for radionuclides removal: 

 Aeration: capable of removing only radon from radionuclides 

 Lime softening: filtration, co-precipitation with barium sulphate 

 Optimized iron and manganese filtration: the most natural and economical way for radium and 

partially for uranium removal 



 Ion exchange and modern membrane processes (RO or NF) 

In March 2009, Pure Aqua designed and manufactured a skid mounted industrial RO system for a major 

company in Saudi Arabia. The two stage RO system was designed complete with pretreatments consisting of 

multimedia and brim filters, twin alternating water softener, and chemical dosing systems. It was assembled, 

pre-piped, and wired on one skid controlled by one microprocessor control panel. The system was designed to 

produce 74,000 GPD at a feed of up to 2,000 ppm TDS. The RO was selected from our RO-400 series. From its 

initial start-up, the machine has been functioning smoothly with minimal trouble-shooting.  

Skid mounted industrial RO machines strive to eliminate a certain amount of salt and other contaminants from 

non-consumable water sources such as lakes, wells, and seas. A high pressure pump is tasked with combatting 

the osmotic pressure of a natural process called “osmosis”. Osmosis is ordered by nature to direct salt through 

a semi-porous membrane from an area with low saline concentration to an area with high saline 

concentration. Its purpose is to achieve an even amount of saline concentration on both sides of the 

membrane. Reverse osmosis is considered to be a suitable technology to reduce radium and uranium to safe 

levels of 87–98% rejection. However, we need to remember that the reject water is going to be extremely 

concentrated with those ions. We installed a second RO system to further concentrate the reject of the first 

RO to reduce the overall reject flow.  

The customer decided to have a deep vinyl lined pit to accumulate the concentrated second RO reject to avoid 

any radium or uranium leakage to the underground water. 

System Overview 

Location:                                                          Saudi Arabia 

End-User:                                                         Municipal Water  

Objective:                                      To remove hardness, iron, chlorine, & particles from water,  

                                           and to lower the TDS 

Water Source:                                                 Well water 

Feed TDS:                                                         PPM 

Capacity:                                                           74,000 GPD 

Pretreatment:                                                  Prechlorination, multimedia and birm filters, twin alternating 

water softener, dechlorination, and antiscalant dosing system 

Instruments:                                                     Flow meters, conductivity meter, pressure gauges, 

                                                                            and low-pressure switch 

Control System:                                               Microprocessor control panel 

 


