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Zuiveringstechnieken’
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Ontwikkelingen

Waterharmonica’s internationaal

Inhoud
• Ruud zag veel van de wereld

Ruud Kampf, Rekel/water

Sorry

• Joost Bunsma vertelde in Singapore over de Waterharmonica

• Er zijn in de wereld veel Waterharmonica’s
• Maar iedereen noemt ze anders…..

• Zweden ontwierpen Waterharmonica Kristalbad
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Everstekoog, Texel

discharge ditch

presettling basin

9 parallel ditches 
with reed/cattail 

and aquatic plants

sewage 
treatment plant

• constructed in 1994
• research project 1995 –

1999
• extended in 2012
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Fish in the Everstekoog 
constructed wetland

– but only after 3 days retention time 

– after 10 days a lot of fish 

in first pond no fish

up  to 15 Stickleback per m2

fish in ditches:

Sticklebacks
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Typical effluent quality oxidation ditch STP

BOD:     2 - 3           mg/l
NH4:  0.1 - 1            mg/l
NO3:        3              mg/l

Suspended solids:  low

But for example faecal coli: 400 - 800 per ml !

Better than many surface waters !!!

Eco-ponds Florida
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Tri-colored Heron

STP Muscat, Oman
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Constructed wetland, with ponds for 
effluents to be used in city green

STP Muscat 
“Al Ansab” 
lagoons
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STP Muscat 
“Al Ansab” 
lagoons

“the man-made ponds at Al 
Ansab Sewage treatment 
Plant, the top birding spot of 
the Capital area of Muscat”

Kommetjie, Capetown

Carrousel, ca. 20.000 p.e.
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Kommetjie
ponds for after treatment

4 ponds
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Cape Town, huge effluent ponds 
Cape Flats Waste Water Treatment Works

“This large sewage works of 306 ha is one of the 
best birding spots close to Cape Town”

Arcata Residents

“Flush With Pride”
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ARCATA MARSH
INTERPRETIVE CENTER

to stimulate understanding of the Arcata Marsh 
Wildlife Sanctuary, it's relationship with Arcata's 
integrated wastewater treatment system…….

Arcata Welcomes Birders
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Arcata Marsh, aerial view
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Arcata Aquaculture Project
City of Arcata, Humboldt State University

THE BENEFITS OF WASTEWATER
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Inhoud
• Ruud zag veel van de wereld

Ruud Kampf, Rekel/water

• Joost Bunsma vertelde in Singapore over de Waterharmonica

• Er zijn in de wereld veel Waterharmonica’s
• Maar iedereen noemt ze anders…..

• Zweden ontwierpen Waterharmonica Kristalbad

Ruud Kampf, Rekel/water
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Ruud Kampf, Rekel/water

Ruud Kampf, Rekel/water
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Ruud Kampf, Rekel/water

Ruud Kampf, Rekel/water
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Ruud Kampf, Rekel/waterPresentation on the Board meeting of the Global Water Research Coalition (GWRC) Singapore
29 May 2014 by Joost Bunsma of Stowa

Ruud Kampf, Rekel/water
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Volledige voordracht: 
http://www.waterharmonica.nl/publikaties/2014_05_29_Singapore_Waterharmonica_Bunsma_Stowa_2pp.pdf

Presentation on the Board meeting of the Global Water Research Coalition (GWRC) Singapore
29 May 2014 by Joost Bunsma of Stowa

Inhoud
• Ruud zag veel van de wereld

Ruud Kampf, Rekel/water

• Joost Bunsma vertelde in Singapore over de Waterharmonica

• Er zijn in de wereld veel Waterharmonica’s
• Maar iedereen noemt ze anders…..

• Zweden ontwierpen Waterharmonica Kristalbad
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Waterharmonica’s
in The Netherlands

2019

Based on Stowa 2013-08: 
Waterharmonicas in The Netherlands 
(1996-2012), plus info Rekel/water

17 realised

4 under preparation
- Groote Lucht - Delfland
- Nieuw-Vossemeer – Br. Delta
- Culemborg – Rivierenland
- ‘Het Gulden Land’ – Aa en Maas

Elburg 1978 – 1994

Ruud Kampf, Rekel/water

enlarged/refitted
- Everstekoog - HHNK Groote 
Beerze – De Dommel

Ruud Kampf, Rekel/water

Maar hoe zit dat, is de Waterharmonica uniek?

Empuriabrava

2005
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“enhancement 
marshes”

“effluent polishing in 
constructed wetlands”

“natural 
reclamation 

systems”

“constructed 
treatment 
processes”

“wetland treatment 
systems”

“upgrading of 
well treated 

waste water in 
natural 

constructed 
wetlands”

“natural 
systems for 
wastewater 

reclamation”

“reclaimed 
water 

potential for 
aquatic 

ecosystem 
restoration 

or 
recreation”

“constructed 
surface flow 

wetlands 
treating effluent 

from 
wastewater 
treatment 

plants”

“wetland to 
accept 
tertiary 
treated 

wastewater”

“constructed 
wetlands for 

secondary 
effluent 

treatment 
and water 

reuse”

“nature-based 
solutions for 

water pollution 
control”

“free water 
surface 

wetlands for 
tertiary 

wastewater 
treatment”

“constructed wetlands for 
improving wastewater 

quality”
“constructed 

wetlands for the 
post treatment of 

waste water”

Wat namen voor systemen die lijken op een Waterharmonica

Wetlands to convert treated waste water into a usable surface water

“Free-water surface constructed wetland accepting treated wastewater”Ruud Kampf, Rekel/water

free water surface wetlands as tertiary sewage water treatment

Assimilation wetlands
svenska våtmarker för avloppsrening

Zone libellule

Spillvatten Våtmarker

Technische Feuchtgebiete zur Nachreinigung von Abwasser

free water surface constructed wetlands as 
polishing step in municipal wastewater 
reclamation and reuse

una zona umida di fitodepurazione di circa 110 ha, che diventerà
un’area attrezzata fruibile per i diversi usi ricreativi e di educazione
ambientale, un polmone verde che si congiungerà con le aree verdi
…….

NEDERLANDS
de milieuherontwikkeling van de Cassa di Colmata "A", een wetland 
van ongeveer 110 ha fyto-zuivering, dat een uitgerust gebied zal 
worden dat kan worden gebruikt voor verschillende doeleinden op het 
gebied van recreatie en milieueducatie, een groene long die zich 
aansluit bij de lopende groene gebieden …..

Nog een paar namen voor systemen die lijken op een Waterharmonica

Waterharmonica ?!
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Waterharmonica – alikes - eerste overzicht - 2019

www.waterharmonica.nl
www.google.com/maps/d/edit?mid=1ldUqKDoICusiUcbJcLuJgr5zmjw

Ruud Kampf, Rekel/water

Waterharmonica – alikes - eerste overzicht - 2019
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Ruud Kampf, Rekel/water

Waterharmonica – alikes - eerste overzicht - 2019

Ruud Kampf, Rekel/water

Doorlinken kan verdere info geven
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Ruud Kampf, Rekel/water

Waterharmonica – alikes - eerste overzicht - 2019

In The Netherlands we do have something
called Waterharmonica

www.stowa.nl

www.waterharmonica.nl

Ruud Kampf, Rekel/water
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Waste water
Sewerage

STP A constructed natural system
to upgrade treated waste water

into a “usable surface water”

Waterharmonica “Providing soft 
landing in nature”

Ruud Kampf, Rekel/water

Fish spawning

higher quality

Daphnia ponds, reed, waterplants and fish spawning area
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Daphnia reactor
Biologische filtratie

Algen reactor
for nutrienten
opslag

Free flow wetland
als fototrophe

biofilm reactor

Vispaaiplaats
KRW criteria

Riet voor
zuivering Water terug 

in de 
natuur

Vlooienvijvers
voor biologische

filtratie

Gemaakte natuur
om

“vrienden te
maken”

Schaduw Zon

Process technology 
constructed wetlands
• Oxidation ditch / carrousel: 

• like polluted surface water

 combination van (bio)procestechnology,         agriculture, 

biology, etc. 

Processes are comparable
– settling, adsorption, (photo katalytic) biofilms, diffusion, growth, decay, etc.

Constructed wetland for effluent polishing:
– like cleaner surface water

 ecological engineering: www.IEES.CH
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“Kwekelbaarsjes”

growing Daphnia on treated wastewater 
of the STP De Cocksdorp

as food for Spoonbills

to grow Sticklebacks

“Kwekelbaarsjes system”

Sticklebacks food for Spoonbills

Growing Daphnia for nature
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Groot verschil

Inrichting
Technisch vs natuurlijk

Zachte landing in de natuur

Verdere uitwerking:
Windesheim Creative Waterharmonica Team:

Ruud Kampf, Rekel/water

Ruud Kampf, Rekel/water
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Inhoud
• Ruud zag veel van de wereld

Ruud Kampf, Rekel/water

• Joost Bunsma vertelde in Singapore over de Waterharmonica

• Er zijn in de wereld veel Waterharmonica’s
• Maar iedereen noemt ze anders…..

• Zweden ontwierpen Waterharmonica Kristalbad

Ruud Kampf, Rekel/water

En er zijn 14 Waterharmonica’s in Zweden

Waterharmonica – alikes - eerste overzicht - 2019

link
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BrainWave Source of Life and Water Concepts made for a Chinese city

https://makan.nl/en/landschap/yixing-brainwave-waterharmonica-china/

By the Creative Chinese Water Team

Partner of 
NJUcoRICH
in Eastern Africa

Waterharmonica 活水链

Youtube: https://youtu.be/1Xu-nb1o_oU

Ruud Kampf, Rekel/water

Ruud Kampf, Rekel/water
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Zweedse
Waterharmonica connectie

Ruud Kampf, Rekel/water

Kristalbad

Land reformation plan ca. 40 ha

Project cost € 5.055.772 

Innovation subsidy € 2.527.886

In operation 20135  functions integrated in one area
1. Water buffer: 187.000 m3

2.  Ecological zone between cities of Enschede and Hengelo

3.  Convert effluent into an “ecological sound water”

4.  Spacial planning

5. Recreation and nature close to the two cities
bronnen:
Senter-Novem KRW-innovatie programma
http://www.berflotribune.nl/images/stories/kristalbad-flyer.pdf

Ruud Kampf, Rekel/water
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Kristalbad

Ruud Kampf, Rekel/water

Ruud Kampf, Rekel/water
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Waterharmonica's  P-removal:
P-load (kg/ha.year) vs P-removal (%) 

South - Korea

Swedish source: Flyckt, 2010

NL vs S

Swedish source: Flyckt, 2010

Waterharmonica's  P-removal:
P-load (kg/ha.year) vs P-removal (%) 

P concentrations:

Sweden much lower 
than Netherlands

Except Klaterwater 
in De Efteling

NL vs S
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Stowa 2013
NL vs S: meer lezen
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Ruud Kampf, Rekel/water

Besluit
• Er zijn heel wat Waterharmonica’s in de wereld

• De naam Waterharmonica brengt strucuur en
vergemakkelijkt international samen werken!

•Laten we dat doen

Ruud Kampf, Rekel/water
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Met dank aan Yasmine van der Linde,  Farhan Meke, 
Simone van den Hoven, Evert Schuurman, Aron Braakman

Windesheim
Creative Waterharmonica Team:

Ruud Kampf, Rekel/water

Climate scan: climatescan.nl/map

Ruud Kampf, Rekel/water
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Ruud Kampf, Rekel/water

Ruud Kampf
Owner of Rekel/Water and Rekel/Kenya Ltd
Consultant nature based methods for water reuse
Waterharmonica, Biological sanitation, Circular process engineering, etc.
Retired researcher Ecological Engineering Waternet, Amsterdam
Still to finish PhD Vrije Universiteit, department Animal Ecology, Amsterdam
Phone: +31 72 502 2998, mobile:+31 649 45 021, mobile Kenya: +254 718 14 99 44
Email: r@rekel.nl
Skype: rekel.nl

Researchgate: https://www.researchgate.net/profile/Ruud_Kampf
LinkedIn: https://www.linkedin.com/in/ruudkampf/
Photo’s on Flickr: https://www.flickr.com/photos/24911097@N03/collections
Waterharmonica photo’s on Flickr: https://www.flickr.com/photos/waterharmonica/collections

Some recent projects, presentations:
Waterharmonica: www.waterharmonica.nl

Stowa report Waterharmonica in the developing world: www.stowa.nl/publicaties/waterharmonica-developing-world
Stowa report Waterharmonica in The Netherlands: www.stowa.nl/publicaties/waterharmonicas-netherlands-1996-2012
YIXING BRAINwave Source of Life and Water concepts: makan.nl/en/landschap/yixing-brainwave-waterharmonica-china/

Internatial water management:
The role of wetlands in the urban water cycle, from Amsterdam to Kisumu, towards a green circular economy , or actually: how to deal with carbon in urban constructed
wetlands: www.rekel.nl/water/landen/kenya/Kisumu/

The role of Water Service Providers (WSP) in the urban water cycle towards a green circular economy in Kenya, seen from The Netherlands:
www.waterharmonica.nl/publikaties/2019_10_3d_waspa_nairobi/The%20role%20of%20WASPA_2019_05_10_final_Kampf.pdf

From White to Green: a circular approach in a small Cooperative Dairy in Ndumberi, Kenya: link
Can the Cotton Oil industry in Mali take the lead in solving water, sanitation and waste problems with a circular approach with the community?:  link

Partner of NJUcoRICH in Eastern Africa
http://www.cn-natural.com/EN/cooper.html
The Waterharmonica in China: NJUcoRICH - Nanjing University Research Institute (Changshu) Co., Ltd 
Waterharmonica 活水链
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