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Water Quality 
effluent versus 
surface water

waste water WWTP surface water

A physical chemical

Bridge between 
sewage treatment 

and 
surface water

A  physical – chemical

B nutrients
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Based on Hynes, 1960 The biology of polluted waters

surface water

C micro‐organisms

D macro‐organisms

Principles of the Waterharmonica

components: settling pond
Daphnia

reet ditches open water
fish pond
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processes:
sedimentation
filtration
nitrification

filtration
denitrification

oxygen rhythm
diversification
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WATERHARMONICA systems in the 
Netherlands

G

Everstekoog  

Existing
(constr 1994 - 2009)

PLANNED (2009 - ?)

Ameland
Bergumermeer   

Marum

Garmerwolde

Horstermeer and Amstelveen

Vollenhove

Grou

Land van Cuijk

Klaterwater Efteling

Sint Maartensdijk

Hapert

Ootmarsum

Enschede: Kristalbad

Berkenwoude

Dreumel

Horstermeer and Amstelveen

Haarlo

Valburg

Geldermalsen
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Soerendonk

Dussen

Den Bosch: Dieze monding

Biest-Houtakker

Tilburg-Oost

WWTP- Waterharmonica Grou

Major goal: convert 
WWTP effluent to 
natural water

settlement basin / Dapnia pond
natural water

constructed in 2006

horizontal system:
- retention basin (with 

Daphnia)

reet zone

submerged 
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p )
- reetzone
- open water 

pond/Spawning 
pond

waterplants 

Spawning  

pondWWTP
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WWTP- Waterharmonica Grou

- wet area = 0,8 ha (total area 1,6 ha)
- volume = 4.700 m3

- hydraulic load = 1.000 m3/day
- residence time = approx. 4,5 days
- reduction P = 20% (from 1,0 to 0,8 mg/l)
- reduction N = 60%
- desinfection = 97-99 % (log 1,5)
- day-night oxygen 

fi h i i d
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- fish in spawning pond
- conversion Suspended Solids

Grou: Suspended solids

DaphniaDaphnia 
ponds Reed 

ditches

Spawning
pond

Effluent STP
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Effl          mesocosms    Daphnia    Reed      Spawning
STP          a4        b4        pond      ditches      pond

Mesocoms
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WWTP- Empuriabrava

Major goal: Supply 
water in the 18-ha 

WWTP

manmade Cortalet 
lagoon

constructed in 1998

horizontal system: 
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3 reet/cattail cells + 
shallow pond

Wetland

transport to lagoon

WWTP- Empuriabrava

- wet area = approx. 7 ha
- volume = 25.000 m3

- hydraulic load = 1.500(w) - 6.500(s) m3/day
- residence time = approx. 4 days
- reduction P = 45%
- reduction N = 85%
- desinfection = 99 % (log 2)

conversion Suspended Solids
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- conversion Suspended Solids
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Empuriabrava 
wetland system

Clostridium

Log 
Clostridium 

spores 
(nr/100 ml)
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(nr/100 ml)

Biological 
filtration leads t

much better 
disinfection!!

Result: building nature
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Conclusions

• constructed wetlands are a usefull bridge 
between waste water and surface water
reduction of nutrients and pathogens• reduction of nutrients and pathogens

• conversion of suspended solids (bact -> algae)
• production of re-useable water
• demands space, but can be combined with 

nature, recreation, water storage
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Q1: Benefits of Ecol. Eng. Practices

• constructed wetlands are the bridge between 
technologists (at the WWTP) and ecologists (of 
the surface water)the surface water)

• results in an integrated approach
• results in wetland development, natural 

purification, spawning areas
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Q2: Concept for measure benefits

• The Waterharmonica converts biological and 
chemical dead water into re-useable water
effects on oxygen rhythm nutrient reduction• effects on oxygen rhythm, nutrient reduction, 
tranposition of suspended solids

• development of recreation, education and nature
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Q3: How to promote the benefits?

• pilots
• full-scale applications

3 december 2009 16


