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SELECTED ALTERNATIVE 

Groundwater recharge combined to water reuse

• Wastewater treatment plant 

nearby

• Effluent available all year and 

of acceptable quality

• Natural groundwater extraction 
reduced

• Implemented into ecological 
management of dunes

• Maximum use of existing 
infrastructure 



SUSTAINABLE

DRINKING-WATER PRODUCTION

WWTP Wulpen 
Conventional treatment
of domestic wwUF RO

Recharge of dune aquifer
Minimum residence time 30 days

Groundwater treatment
using aeration and 
sand filtration

UV prior to
distribution

After use or consumption 
the water is collected 
and flows back to WWTP
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Multiple barrier approach for microbiological safety

+ biofouling prevention by dosing of monochloramines

+ redox controlled dosing of bisulfite to protect membranes against chlorine

+ scaling prevention dosing sulfuric acid (pH correction ) and anti-scalant

PRODUCTION OF INFILTRATION WATER
Reuse of wastewater using membranes for

aquifer recharge in a groundwater catchment
‘INDIRECT POTABLE REUSE’

based on ‘multiple barrier approach’



Torreele – experience

- UF proves to be a good pretreatement for RO 
as bacteria and suspended solids are totally removed

quality can be controlled by turbidity

- RO removes salt, nutrients, hardness, bacteria, viruses,
small organic substances (pesticides, pharmaceuticals)

performance/quality easy to control with conductivity



Integration of wastewater reuse into existing drinking-water
production scheme by managed aquifer recharge

St-André drinking-
water production

WWTP 
Wulpen

St-André 
infiltration area

Torreele





St-André – Managed Aquifer recharge

72 
wells

30 
wells

10 
wells

Collection point 
(ZP2)

• Infiltration pond (18.200 m²) with variation

• Minimum impact on nature

• Extraction of all infiltrated water by installing wells north and south of pond



Infiltration pondExtraction 

well

Infiltration pondExtraction 

well

Managed Aquifer recharge

Minimum residence time around 30 days

Average around 55 days

Extraction between
8 and 12 m



June 2002

February 2003

December 2003

October 2004

Simulation by Vasiliki Pantoula



August 2005

April 2007

December 2008

December 2011



DELAY

FLATTENING

FLATTENING



Temperature (°C) of infiltration water coming out of Torreele



Infiltration in m³/month



Infiltration capacity depends on temperature





2001 2011





2001 2008

100% natural groundwater 41% natural groundwater

59% ‘re-extracted’ infiltration 

water

pH

Conductivity (µS/cm)

Chlorides (mg Cl/l)

Sulfates (mg SO4/l)

Sodium (mg Na/l)

Total hardhness (°F)

Nitrates (mg NO3/l)

Ammonia (mg NH4/l)

Total phosphorous (mg P/l)

Total Organic Carbon (mg C/l)

Total coliform bacteria

Heavy metals

Pesticides

Temperature

7.02 – 7.89

697

87

91

45

32.7

<6

<0.4

± 0.1

± 5

Absent

<DL

<0.01

12.6

7.66 – 7.80

365

26.3

27.2

24.1

14.0

3,7

0.03

<0.1

2.1

Absent

<DL

<0.01

13.2

Quality of drinking-water produced at St-André

Lower hardness means more comfort to customer and is better for the environment

Water is brighter



Temperatures will increase especially during summer –
expected increased demand for drinking-water

COMBINATION REUSE/RECHARGE
PEVENTIVE ACTION TOWARDS CLIMATE CHANGE



Amount of rain will drop during summers



CONCLUSION :

- Water-reuse combined to groundwater recharge :

● enabled sustainable groundwater management 
● is a good way to prevent/mitigate negative effects

of climate change 

- Combination of UF/RO produces water of excellent
quality and the process is safe and can be controlled

- Water-reuse is economically feasible

- Water-reuse for indirect potable reuse is accepted by the public
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