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water robustness in Flanders coastal region
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Challenges in Water Production Center De Blankaart

Production capacity 40.000 m3/day

Main source surface water  from River IJzer

Large reservoir 3.000.000 m3

restrictions

Chlorides

Pesticides

Nitrates

Water quantitySummary of intake restrictions for one year



Options considered to improve drinking water robustness
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Pre-treatment
• Nitrification
• Coagulation
• Sand filtration

Post-treatment
• Ozonisation
• Activated 

carbon
• Disinfection

Drinking water treatment

O

OO

max 100,000 m3/dag

max 40,000 m3/dag

Option 1 : treating off-

spec water CCRO

Option 2 : in line 
treatment by CCRO

Option 3 : reuse effluent 
WWTP by UF – RO - AC



Project B-WaterSmart : Two pilots at WPC De Blankaart
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Horizon 2020 project (grant agreement no 869171)
https://b-watersmart.eu/ 



Technology selected Closed Circuit Reverse Osmose
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Technology based on conventional reverse osmose but 
cyclic operation

Main (claimed) advantages

Flexible operation for varying feed water quality (time 
setpoints of cycle)

Less sensitive for fouling and scaling due to

Cross flow controlled by circulation pump – optimal for all
membranes

Limited time operating at highest concentration factor –
crystals are flushed out before strong binding with
membrane

Lower energy usage (limited time at highest pressure)

High water recovery possible

Conventional RO

concentrate

permeatefeed

Circulation
pump

feed pump High pressure

CCRO



Typical CCRO cycle

Discontiuous production of 
concentrate

Varying pressure during cycle 
→ energetical beneficial
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Phases :
• PF : Plug flow
• CC : Closed Circuit



Retention of salts by CCRO
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Retention phase 5



Retention of micropolluents

123 components analysed

46 components in concentrate

24 components detected in feed

5 components detected in permeate

0 components in permeate above drinking 
water limits
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Modelling impact of options
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Pre-treatment
• Nitrification
• Coagulation
• Sand filtration

Post-treatment
• Ozonisation
• Activated 

carbon
• Disinfection

Drinking water treatment

O

OO

max 100,000 m3/dag

max 40,000 m3/dag

Option 2 : in line 
treatment by CCRO

Option 3 : reuse effluent 
WWTP by UF – RO - AC



Impact of RWZI effluent reuse
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Scenario 
UF-RO-AC or CCRO on 
RWZI effluent 
Capacity 5.000 m3/day



Impact of in-line treatment step
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Scenario 
Inline treatment step CCRO
Capacity 20.000 m3/day



Conclusions

Technical evaluation of CCRO

High water recovery 

No scaling indication

Impact of CCRO/RO concepts on water production capacity in WPC De 
Blankaart

Both scenario’s contribute to robust water supply

Design capacity RWZI effluent reuse smaller

Next steps : further explore options for concentrate

Voeg hier titel van de presentatie toe13



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 869171. The 
publication reflects only the authors’ views and the European Union is not liable for any use that may be made of the information contained therein.

Conctact information
Peter.cauwenberg@dewatergroep.be
H2020 B-WaterSmart | De Watergroep

Video CCRO
B-Watersmart - De Watergroep en Waterleau – YouTube

mailto:Peter.cauwenberg@dewatergroep.be
https://www.dewatergroep.be/nl-be/over-de-watergroep/innovatie/innovatie/optimaal-drinkwater/h2020-b-watersmart
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DSZNK0vSXJjc&data=05%7C01%7Cpeter.cauwenberg%40dewatergroep.be%7C177dbd9f68754a5b3b7a08dbced7e81c%7C4d89198a091d40dcbe00aec16d97d3b3%7C0%7C0%7C638331198939486908%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=1qVEhxeaFLJbuup8fxv3KDgIGA0pv%2FVG%2Bn3Ne2XT1BY%3D&reserved=0

