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Abstract 

Groundwater contamination in coastal urban areas poses a significant challenge to water security, 
necessitating effective remediation technologies. This study assessed the effectiveness of 
Reverse Osmosis (RO) technology in remediating groundwater contaminants in the Cape Flats 
Aquifer (CFA), South Africa. The research utilized data from the University of the Western Cape’s 
groundwater treatment plant, focusing on key contaminants—iron (Fe) and manganese (Mn). 
Groundwater samples were analyzed pre- and post-treatment to determine contaminant 
concentration levels using standard laboratory techniques. The removal efficiency was calculated 
using the formula: 
 

𝑅𝑒𝑚𝑜𝑣𝑎𝑙 𝑅𝑎𝑡𝑒 =  (1 −
𝑝𝑜𝑠𝑡 − 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛

𝑝𝑟𝑒 − 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛
)  𝑥 100% 

 
 
Results indicate that the RO technology achieved a removal efficiency of 96% for Fe and 78% for 
Mn, reducing the concentrations to within acceptable limits set by the South African National 
Standards (SANS 241:15). The system effectively improved water quality, with post-treatment 
levels showing a significant reduction in electrical conductivity (from 146.67 mS/m to 44.1 mS/m) 
and pH stabilization. However, seasonal variations and operational challenges were noted, 
emphasizing the need for continuous monitoring and optimization of the remediation system. 
 
This study provides empirical evidence supporting the effectiveness of RO technology for 
groundwater remediation in coastal aquifers. The findings contribute to broader applications of 
ex-situ treatment technologies in urban water security initiatives and offer information for scalable 
models for other contaminated aquifer systems.  
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