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A B S T R AC T

Because of water scarcity in some regions of the Netherlands and new environmental con-
cepts of water withdrawal, Dutch industrial water production has been shifting from surface 
water or scarce groundwater to wastewater in recent years. Because of this transformation, it is 
important to evaluate the advantages and disadvantages of using wastewater treatment plant 
(WWTP) effl uent as a source to produce industrial water, and to gain knowledge about water 
recycling and treatment. Reverse osmosis (RO) treatment is mostly used to produce water for 
industry. Four selected Dutch RO plants producing industrial water are analysed in this paper. 
Demineralized Water Plant (DWP) DECO and DWP Sas van Gent are using WWTP effl uent as 
source water; DWP Baanhoek and DWP Botlek are producing industrial water from surface 
water. The alternative water source alters pre-treatment needs and RO operations. Compared to 
surface water, WWTP effl uent requires more pre-treatment to prevent UF and RO membranes 
from fouling. Detailed comparisons between both types of RO plants were made based on the 
following criteria: 1. Feed water qualities, including the seasonal changes for the surface water 
and quality fl uctuation for WWTP effl uent; 2. Pre-treatment methods in compliance with the 
feed water situation; 3. RO operational problems during both surface water and effl uent water 
desalination; 4. Risk of effl uent water quantity shortage and quality insuffi ciency and manage-
ment. Finally, the practice and experiences of the RO plants are summarized.
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1. Introduction

Freshwater scarcity is becoming obvious along with 
the population growth and the industrial expansion. 
The expanding industries are increasingly resorting to 
other water sources, mainly recycled water. As the pop-
ularity of tertiary treatment of municipal wastewater 
and the emergence of new environmental concepts of 

water withdrawal increases, the reclamation of WWTP 
effl uent for industry becomes feasible.

In the Netherlands, the water resources are moderate 
with an Actual Renewable Water Resources of 5,539.0 km3/
capita/a, while the world average is 8,209.9 km3/capita/a 
according to the FAO (Food and Agriculture Organiza-
tion of the United Nations) statistic 2007 [1]. However, the 
Dutch water problems, such as the risk of saltwater intru-
sion and the uneven distribution of Dutch water resources, 
are noteworthy. Because 24% of Dutch land area is below 
sea level, increasing the exploitation of groundwater 
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