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Ruud Kampf

Ruud Kampf: Rekel/water  www.rekel.nl/water, r@rekel.nl +31649450214

Utländska erfarenheter av spillvattenvåtmarker, 
och Sverige  er utomland för mig

Ruud Kampf, Rekel/water

http://www.waterharmonica.nl/workshops/2005_10_21_empuriabrava/index.htm

Workshop Empuriabrava, Costa 
Brava, Spain, 21 October 2005

Food chain approach as a sustainable solution 
as an alternative 

for separate drainage and treatment

Mesocosms biological filtration 2006-2015?
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Ruud Kampf, Rekel/water
http://vatmarksguiden.se/wetland-conference-2013/

Lärorika studiebesök på
holländska vattenparker
för biologisk mångfald
•oktober 20, 2017

En projektgrupp från Västerås, Uppsala 
och Smedjebacken:

Siri Sigrand + Susanna Hansen, Västerås Stad 

Åsa Hedin + Karin Graham, Uppsala kommun

Irina Persson, Uppsala Vatten AB,

Lena Höglund, Mälarenergi, 

Martina Andersson, WBAB
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Vattenparker för rening av dagvatten och spillvatten kan fylla flera funktioner. 
De kan bidra till ökad biologisk mångfald med växtlighet, insekter och djur. De 
kan även bli uppskattade besöksmål och rekreationsområden. En 
projektgrupp från Västerås, Uppsala och Smedjebacken har besökt 
Nederländerna, där det finns lång erfarenhet av multifunktionella 
vattenparker.

Som guide och exkursionsledare anlitades Ruud Kampf, Rekel Water. Han 
harutvecklat begreppet Waterharmonica, som är en typ av våtmarksanläggning
som ytterligare renar vattnet från reningsverk genom naturliga biologiska
processer (till exempel syresättning, filtrering och näringsupptag) innan
vattnet släpps vidare. Dessutom är en Waterharmonica utformad så att den är
attraktiv för djur och växter, både genom våtmarksmiljön i sig men också
genom till exempel insektshotell och fladdermus- och fågelholkar. 
Anläggningarna anpassas också för besökare genom informationsskyltar, 
gångvägar, rastplatser och broar.

https://www.richwaters.se/

Abstract of my presentation

Lärorika studiebesök på holländska vattenparker för biologisk mångfald

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:
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Sticklebacks

Natural processes = Food chains!

http://www.intarttiles.com/robertekennedy.htm

natural system for improving quality of treated wastewater
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Distance from discharge

Biological controled self- purification

Based on McKinney, 

1962. Microbiology for sanitary engineers.

23 May 2013

Wetland Jubilee
20 years with wastewater treatment wetlands in Sweden! 

Based on Hynes, 1960 The biology of polluted waters

Influence of a  
wastewater discharge 
on natural waters

A  physical – chemical

B nutrients

C micro-organisms

D macro-organisms
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Good quality, but:

Treated wastewater

“Dead water”, not satisfied with quality

– sludge particles, flocs

– low O2

– odor, foam

– loose bacteria

 influence at effluent discharge:

Based on Hynes, 1960 The biology of polluted waters

Influence of a  wastewater 
discharge

A  physical – chemical

B nutrients

C micro-organisms

D macro-organisms
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The 
Waterharmonica:

Waterharmonica

Based on Hynes, 1960 The biology of polluted waters

Bridge between 
sewage treatment 

and 
surface water

The Waterharmonica:  

the natural link between treated waste water and surface water

Planning of a waste water treatment plant

Water chain Water system

“Providing
soft landing 
in nature”

Improvement,
but 

“dead water”
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Ruud Kampf, Rekel/water

Clear water through nature
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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”

How to call a wetland 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
…….

Nog een paar namen voor systemen die lijken op een Waterharmonica

I just call it Waterharmonica’s !



11

Waterharmonica’s
in The Netherlands

2022

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

18 realised

7 under preparation
- Groote Lucht - Delfland
- Culemborg - Rivierenland
- ‘Het Gulden Land’ - Aa en Maas
- Schiermonniksoog - Fryslân
- Waterlandschapsplan Pauwels - De 

Dommel
- Rwzi Winterswijk – Rijn en IJssel
- Rwzi Etten - Rijn en IJssel

Elburg 1978 – 1994

Eerste ruwe opzet

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

- Kerkwerve, Scheldestomen?

? ?

Ruud Kampf, Rekel/water

Climatescan.nl: Waterharmonica’s

https://www.climatescan.nl/#filter-1-9-22
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Ruud Kampf, Rekel/water

https://www.climatescan.nl/projects/8916/detail

Multifunctional stormwater park
In Uppsala

Waterharmonica – alikes - overview – 2022

www.waterharmonica.nl
www.google.com/maps/d/edit?mid=1ldUqKDoICusiUcbJcLuJgr5zmjw
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Ruud Kampf, Rekel/water

Waterharmonica – alikes - eerste overzicht - 2019

Ruud Kampf, Rekel/water

Waterharmonica’s in The Netherlands Spillvattenvåtmarker i Sverige

Maps not on the same scale…
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Ruud Kampf, Rekel/water
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What can we learn from 
Netherlands vs Sweden?

Basic ideas are the same

S: lower loadings

NL: more technical approach

Ruud Kampf, Rekel/water

Typical effluent quality very low loaded 
activated sludge plant in The Netherlands

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

Better than many natural waters!!

mg/l Netherlands Sweden

BOD 2 - 3 5 - 10

N H4 0.1 - 1 5 - 30

NO3 3 - 5 5 - 15

P-total 1 - 3 0.3 - 1
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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

Ruud Kampf: rekel/water, Vrije Universiteit
Rob van den Boomen, Witteveen + Bos

With contributions of Theo Claassen: Wetterskip Fryslân, Lluis Sala: Consorci de la Costa Brava

The Waterharmonica
In The Netherlands:

over 15 year
1994  ? – 2013

May 2013

Wetland Jubilee
20 years with wastewater treatment wetlands in Sweden! 

23 May 2013

Wetland Jubilee
20 years with wastewater treatment wetlands in Sweden! 
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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”

Natuurwaarden 
hoger dan de 

omgeving

Ruud Kampf, Rekel/water
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Daphnia reactor
Biologische filtratie

Algen reactor
for nutrienten
opslag

Free flow wetland
als fototrophe

biofilm reactor

Vispaaiplaats
KRW criteria

Shade Sun

Reed beds Give water 
back to 
nature

Daphnia pond

Constructed 
nature

Riewrt
velden

Daphnia ponds
Biological 
filtration

Incl. water 
retention

Free flow 
wetland

fototrophic
biofilm reactor

Reed beds
Fish spawning

Deel van flow direct door: variable flow, incl. RWA

Natural waterr

STPI

O3_Waterharmonica 
Integrated Ozonation for medicine reduction

Ruud Kampf, Rekel/water
Johan Blom, TAUW
februari 2022

Ozonation in a side stream
Waterharmonica discontinueous flow, 

Ozonation constant flow during 
daytime

50 – 80 % of average flow

Sudge
return

Ozon-contact pond
Also biological 

filtration

Biologische zones 
reducing 

influences of 
ozone products

Ozonre eactor incl. water retention

Recirculation

Buffer, course lfilter
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Tilburg

StormWaterharmonica
Moerenburg: 

-temporary storage and treatment of  

wastewater during stormwater events

- maximum 0 -54,000 m3/day

- discharge in sewer system

STP Tilburg Noord

- Flow:
- dry weather: 54,000 m3/day
- storm water: 275,000 m3/day 

Waterharmonica 
Tilburg Noord

- max. Rise of water level 1.6 m

- Water storage 240,000 m3

Stormwaterharmonica

Tilburg-Moerenburg
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The Waterharmonica session
A summary

by Karin Tonderski

http://www.waterharmonica.nl/conferences/intecol_utrecht/waterharmonica_session.htm

http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf
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http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf

http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf
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http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf

http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf
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http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf

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


