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Stowa Symposium
‘Natuurlijke Zuiveringstechnieken'
Wageningen

- ‘Symbo;siiami'NatuurIijke
Zuiveringstechnieken’
13 november 2019

r@rekel.nl +31649450214

Inhoud

* Ruud zag veel van de wereld

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

* Zweden ontwierpen Waterharmonica Kristalbad

221 flights 450,079 miles 1,014 39 min

75 domestic 724,332 km 42.3days
146 international 18.1x around Earth 6\veeks
Ruud Kampf

* Joost Bunsma vertelde in Singapore over de Waterharmonica

L

89 tons CO,

ne
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sewage
treatment plant

presettling basin

9 parallel ditches
with reed/cattail
and aquatic plants

discharge ditch

e constructed in 1994

e research project 1995 —
1999

e extended in 2012

Waterharmonica internationaal
Ruud Kampf, Rekel/water
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Fish in the Everstekoog
constructed wetland

in first pond no fish

fish in ditches:

— but only after 3 days retention time

— after 10 days a lot of fish
- Up to 15 Stickleback per m?

Sticklebacks

Waterharmonica internationaal
Ruud Kampf, Rekel/water 3
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Typical effluent quality oxidation ditch STP

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

Suspended solids: low

Better than many surface waters !!!

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

Eco-ponds Florida

Waterharmonica internationaal
Ruud Kampf, Rekel/water 4
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Tri-colored Heron

STP Muscat, Oman

10

Waterharmonica internationaal
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STP Muscat
“Al Ansab”
lagoons

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

11

Birdwatching

guide to

Industrial area

=
Sewage
reatment Plant 28

12
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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”

13

Kommetjie, Capetown

Carrousel, ca. 20.000 p.e.

14

Waterharmonica internationaal
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Kommetjie
ponds for after treatment

15

16
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Cape Town, huge effluent ponds
Cape Flats Waste Water Treatment Works

LA - -

-~ o=l -
AR A L W SRR e

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

17

Arcata Residents

18
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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.......

19

Arcata Welcomes Birders

Birding

;

Arcata Marsh and W:’Eﬁﬁ Sanctuary

20
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Arcata Marsh, aerial view

21

Welcome to the Arcata Marsh
and Wildlife Sanctuary

RULES AND REGULATIONS

* Doas TIMES WoLE

* PLEASE REMAIN OW TRAILS A0 ROADWAYS

* BOATIG W T2 BAY 15 RECOMMENOED AT TIOES HIGHER THAN + 10

* ACCESS 10 e uAnses
‘“w.?om‘-n-m

* DT = PRCAATRD WITH 198 ARDS OF THE LAKO AND GPEN WATER
" IR T TR s o

N nestmCTED 10

» mmmummmw.m
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Waterharmonica internationaal
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Arcata Aquaculture Project
City of Arcata, Humboldt State University
City of Arcata - HSU
Aquaculture Project
THE BENEFITS OF WASTEWATER
B
(R
ST Bay Water [WSystem Waterl] Wastewater
24
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Inhoud

Board meeting of the

Global Water Research Coalition (GWRC)
Singapore

29 May 2014

Joost Bunsma, Stowa, The Netherlands

The Waterharmonica Sk

* Joost Bunsma vertelde in Singapore over de Waterharmonicg

Ruud Kampf, Rekel/water

25

stowa
Natural (biological) processes in
todays infrastructure

Board meeting of the

Global Water Research Coalition (GWRC)
Singapore

29 May 2014

Joost Bunsma, Stowa, The Netherlands

Thanks to
Ruud Kampf,
Rekel/water
The Netherlands

26

Waterharmonica internationaal
Ruud Kampf, Rekel/water 13
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stowa
Influence of

wastewater
discharge

Ecological
standards

A physical — chemical
B nutrients

C micro-organisms

D macro-organisms

Outfall

27

stowa

The Water
Harmonica

Bridge between
sewage treatment

Outfall

and '
surface water

“engineered self-purification”

28

Waterharmonica internationaal
Ruud Kampf, Rekel/water
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stowa

Emerging problem

®(Fresh) water shortage
®Agriculture
®Industry
®Drinking water

® There is no waste water
® Waste water is a ‘new’ source
® Reuse is a reason to treat waste water

29

stowa

Natural link in the watercycle

Water Water
Chain System

Waterharmonica: the natural link between drinking water and surface water

30

Waterharmonica internationaal
Ruud Kampf, Rekel/water 15
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stowa
Conclusions

An established concept, a way of thinking

Obtained a place in Dutch national policy
plans

Research and monitoring
©Experience is growing

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

31

Waterharmonica internationaal
Ruud Kampf, Rekel/water 16
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Volledige voordracht:

29 May 2014 by Joost Bunsma of Stowa

Presentation on the Board meeting of the Global Water Research Coalition (GWRC) Singapore

http://www.waterharmonica.nl/publikaties/2014_05_29_Singapore_Waterharmonica_Bunsma_Stowa_2pp.pdf

33

control”
wastewater” constructed
wetlands”
“natural
systems for

“wetland to “nature-based “upgrading of
accept T well treated
treated natural

wastewater
“enhancement reclamation””
marshes”

“constructed wetlands for

fluent polishing in
constructed wetland:

onstructed ‘natural
reatment reclamation
system:

land treatment

“reclaimed
water

potential for

system: aquatic
“constructed
wetlands for recreation”
secondary
effluent
treatment “constructed
ey ‘wetlands for the
reuse’ post treatment of

‘ “Free-water surface

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

Ruud Kampf, Rekel/water

“constructed
surface flow
wetlands
treating effluen
from
‘wastewater
treatment
plants”

“free wats
surface
wetlands fi
tertiary
wastewate
treatment

waste water

34
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Waterharmonica’s
in The Netherlands
2019

® 17 realised
‘®: enlarged/refitted

- Everstekoog - HHNK Groote
Beerze — De Dommel

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

¥ Elburg 1978 — 1994

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

35

Maar hoe zit dat, is de Waterharmonica uniek?

Technical Workshop ;E ;E B

The integration of reclaimed water in p—
water resource management: the Ganeorel Costa Braua
1985-2005, sy s fostering role of the territorial region

Lloret de Mar (Costa Brava, Girona)
19-20 October 2005

Empuriabrava

The Empuriabrava WWTP 2005

Ruud Kampf, Rekel/water

36

Waterharmonica internationaal
Ruud Kampf, Rekel/water 18
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Wat namen voor systemen die lijken op een Waterharmonica

Wetlands to convert treated waste water into a usable surface water

“natural
reclamation
systems”

“wetland to el baced “upgrading of “constructed
accept solutions for well treated treatment
tertiary water pollution waste water in processes”
treated control”

wastewater” constructed
wetlands”
“natural
systems for .
wastewater ‘wetland treatment
“enhancement reclamation” systems”
marshes”
“constructed
“constructed wetlands for wetlands for
improving wastewater secondary
quality” effluent
treatment
“effluent polishing in ar:'cil:/ss/zﬁer
constructed wetlands”

“reclaimed
water
potential for
aquatic
ecosystem
restoration
or
recreation”

“constructed
surface flow
wetlands
treating effluent
from
wastewater
treatment
plants”

“constructed
wetlands for the
post treatment of

waste water”

“Free-water surface constructed wetland.accepting treated wastewater”

“free water
surface
wetlands for
tertiary
wastewater
treatment”

37

Nog een paar namen voor systemen die lijken op een Waterharmonica

| Technische Feuchtgebiete zur Nachreinigung von Abwasser

‘ free water surface wetlands as tertiary sewage water treatment ‘

‘ svenska vatmarker fér avloppsrening

Spillvatten Vatmarker

Assimilation wetlands

reclamation and reuse

free water surface constructed wetlands as
polishing step in municipal wastewater

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

NEDERLANDS

Waterharmonica ?!

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 .....

38
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Waterharmonica — alikes - eerste overzicht - 2019

Waterharmonica's and 'Waterhar...

- input for nl

more
1,300 views
All changes saved in Drive

® Add layer 2+ Share @ Preview

Kenya _ Waste water

STP's in suitable Algarve_Waterh.

' Project W Database
P styled by Region
3 rows couldn't be shown on the map

Fix errors highlighted red in the data
table. Open data table Dismiss

Q Europe (21)

Q sweden (14)

Q North America (12)
Africa (10)

Q Asia (1)

Q Middle East (4)

Q oceania (3)

Q South America (1)

Ramsar Sites

www.waterharmonica.nl
www.google.com/maps/d/edit?mid=1ldUgKDolCusiUcb)cLulgr5zmjw

Waterharmonica's and 'Waterhar...

Waterharmonica - input for www.climatescan.nl
1311 views

Al changes saved in Drive

® Addlayer 2+ Share @ Preview

Q sweden (

Waterharmonica — alikes - eerste overzicht - 2019

Luxembourg Czechia Ostrava

Nuremberg

7 Stuttgart

Padua;

Croatia
Bosnia and

Bologna m
o )y Herzegovinaf

. san ™ San|Mar . Sarajevo
Toulouse, Mo Mongaco! is o, »
$ Marseille: ¢,.* Florence oINS :

Italy

Barcelona
2 Bari

W - o

Valencia #
9 Palma

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

® Addlayer S+ Share @ Preview

NEBRASKA

Uniited States

Dol

@ Noct Amedes
B

KANSAS MISSOURI

ARKANSAS

The Wakodahatchee Wetlands
Palm Beach Florida

Ruud Kampf, Rekel/water

41

Doorlinken kan verdere info geven

Wakodahatchee Wetlands
Palm Beach Florida

Palm Beach
County Parksand Re:

The Wakodahatchee Wetlands
Palm Beach Florida

Ruud Kampf, Rekel/water

42
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Waterharmonica — alikes - eerste overzicht - 2019

Waterharmonica's and Waterhar... &
Waterharmonica - input for www.climatescan.nl Potchefstroom
Code
Folder link
City
Country
® Addlayer &+ Share (@ Preview Region

Ang°|a latitude
longitude
Document
Notes

E Category 1:Type of wet...
Africa (10} P w Category 2: Water conc...

Category 3: Facility size

Category 4: Wastewate...
Category 5: Treatment t...
Category 6: Goal of wat...

¥ -26.7534,27.0924

43

In The Netherlands we do have something
called Waterharmonica

www.stowa.nl
SIL— www.waterharmonica.nl

Ruud Kampf, Rekel/water £3
Rekel/water

44
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Waterharmonica

“Providing soft

landing in nature”

Sewerage
Waste water >
STP

A constructed natural system
to upgrade treated waste water
into a “usable surface water”

Sewage treatment plant (STP) —jpif—————— Wetland system

——p , 4— surface water

Phosphate removal
with FeS0y g
aeration

sewage

oxidation ditch presettling basin ditches

aguatic plants

!
L
discharage ditch :

45

Fish spawning

higher quality

Nature values and biodiversity

Deployment of technology and maintenance

P | €— Surface water

Sewage treatment plant (STP) —Jp,@¢—————— Wetland system

Phosphate removal

T g

0.2 m deep

oxidation ditch

* presettling basin ditches

Waterharmonica
STP

Daphnia ponds, reed, waterplants

Ruud Kampf, Rekel/water

0.5 m deep
reed submerged
aquatic plants

ey

o

discharge ditch ;

Surface water

and fish spawning area

46
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Gemaakte natuur

Riet om
".3 vgor “vrienden te
zuivering maken”

Vlooienvijvers
voor biologische
filtratie

AFVALWATER |

Schaduw

- e

Daphnia reactor ~ Algen reactor Free flow wetland
Biologische filtratie for nutrienten als fototrophe
opslag biofilm reactor

Water terug
in de
natuur

OPF

Vispaaiplaats
KRW criteria

47

Process technology
constructed wetlands

» Oxidation ditch / carrousel:
« like polluted surface water

Constructed wetland for effluent polishing:
—  like cleaner surface water

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

biology, etc. -

= combination van (bio)procestechnology, agriculture,

%T" [EcoEng-online]

=> ecological engineering: www.|IEES.CH

48

Waterharmonica internationaal
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“Kwekelbaarsjes”

growing Daphnia on treated wastewater ;%ﬁ % ; ij"
of the STP De Cocksdorp @“ f’:ﬁ :'i;r \

to grow Sticklebacks

as food for Spoonbills

49
(11 N 7
Kwekelbaarsjes system
Growing Daphnia for nature
STP
Effluent .\ /
L 7T 5 . :
\ W
TN Discharge
+ Harvested of effluent
! daphnia as lure flow

to fish
siphan
or o
surface
water

Constructed wetland to .

:L?;i::?off:::m Growing Sticklebacks Spoonbills

Sticklebacks food for Spoonbills
50
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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

51
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Inhoud

—r— ——rD"

reelaan. e
o 2009: WRS ma}fs d \L and WRD/Kristalbad P

o 2011: WRS visits

roject

1PN
e

o
D

* Zweden ontwierpen Waterharmonica Kristalbad

Ruud Kampf, Rekel/water
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Waterharmonica — alikes - eerste overzicht - 2019
En er zijn 14 Waterharmonica’s in Zweden
link

Waterharmonica's and 'Waterhar... : &

Waterharmonica - input for www.climatescan.nl

1310 views

All changes saved in Drive

® Addlayer 2+ Share @ Preview

Uppsala

54
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M Yixing Concept Waste Water Treatme...

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

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

By the Creative Chinese Water Team

M A KA N Rekel/water

Ruud Kampf, Rekel/water

https://makan.nI/en/Iandschap/yixing—brainwave—waterharmonica—china/

Waterharmonica &K

Partner of
NJUcoRICH

in Eastern Africa

55

3.1.1 SMART ECOLOGICAL COMPLEX:! SCHEME FOR OPTIMAL USE OF CLEAR WATER

?o
LS

Surface water
Internal, solated, clear
-

l Do 2m y  Dupioi-osm Decp1-2m

Waterplant Fan

ponds.

Wetland
ponds

Daphnia

Fish spawning
ponds area

ﬂ Discharge of water fram the
Brainwave and lure flow for fish

Beainwave

Ruud Kampf, Rekel/water

Waterharmonica ‘Brainwave’, Yixing, China
water
-

Forest wetland

Iacder for adult to migrate into the

Daphnia

: Rice fields
l [ Fish Optimized for fish

clear water ponds, streams.

Daphnia
>

Water source for the surrounding city

' I

56
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°
SWedish.p,,

Waterharmonica connectie

7weedse “h cooperay:

JBEL
\&% Regge enDinkel

design

Kristalbad - practical

experiences, why a exchange
Waterharmonica?

Wetland jubilee, Nyndshamn conference

May 22-24 2013

Peter van der Wiele,
Water board Regge and Dinkel (WRD),
Almelo, The Netherlands

* Swedish contacts (Kristalbad related):
o WRD, 2006: WRD visits Wetland Research
Centre (Weisner, Fleischer, Thiere); field trips

o 2007: Weisner visits WRD, preparation of first sketch

@
o 2009: WRS-WRD audio conference (Andersson) & data

o 2009: WRS comments on draft design
© 2009: WRS makes detailled design
o 2011: WRS visits the NL and WRD/Kristalbad project

Introduction

L

Ruud Kampf, Rekel/water
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LEGENDA: averg

. Water buffer: 187.000 m3

. Ecological zone between cities of Enschede and Hengelo

. Spacial planning
bronnen:

1
2
3. Convert effluent into an “ecological sound water”
4
5. Recreation and nature close to the two cities Senter-N KRW-innovatie prog!

Kristalbad

Ruud Kampf, Rekel/water

WATEg,

vord®

Land reformation plan ca. 40 ha

Watsr [@] senousenbepantng [= ] watennisat sspeen

= seneex R Eosgevied [ ouikerevz .

B e [ eomenese [ v et Project cost € 5.055.772

Geisokerdepoeten [ | Wandepaden  [[] Heide = cevenwanmmwana

I crepe [ onsemoutspaden [BE] Ruigt 5] watuwsi speen

B cosepmer [ vomeeeas o Innovation subsidy € 2.527.886
5 functions integrated in one area In operation 2013

http://www.berflotribune.nl/images/stories/kristalbad-flyer.pdf
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Kristalbad

Ruud Kampf, Rekel/water
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Ruud Kampf, Rekel/water
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Waterharmonica's P-removal:
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Waterharmonica's P-removal:
P-load (kg/ha.year) vs P-removal (%)
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NL vs S: meer lezen ,’ Q%
Stowa 2013
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Vétmarksg’ uiden START ~ SKOTSEL ~ GODAEXEMPEL  LANKAR  OMGUIDEN

Wetland conference 2013
Wetland jubilee in Nynashamn 22-24 May 2013

ion from th d other

Integrated constructed wetlands in Ireland

> Rory Harrington: Landscape-scale water management in Ireland: The integrated constructed wetland (ICW)
concept.

> Film about Irish water management

Waterharmonica in The Netherlands

> Ruud Kampf & Rob van den Boomen: 15 years with Waterharmonica in The Netherlands

> Petervan der Wiele:

Ibad - pra

exper

hy a Waterharmonica?
> Report: Waterharmonicas in the Netherlands (1996-2012)
> Film: Kristalbad

> Webpage: wwwwaterharmonica.n

Waterharmonica in The Netherlands

> Peter van der Wiele: Kristalbad - practical experiences, why a Waterharmonica?
> Report: Waterharmonicas in the Netherlands (1996-2012)
> Film: Kristalbad

> Webpage: www.waterharmonica.nl

> Rapport: Reningsvétmarkernas betydelse for fagellivet (in Swedish/pa svenska)
@)

> Alhagens vatmark i Nynashamn - artikel i Faglar i Stockholmstrakten nr 1:2012

Q

> Ruud Kampf & Rob van den Boomen: 15 years with Waterharmonica in The Netherlands

65
Besluit
* Er zijn heel wat Waterharmonica’s in de wereld
* De naam Waterharmonica brengt strucuur en
vergemakkelijkt international samen werken!
) | aten we dat doen
Ruud Kampf, Rekel/water
66
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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:

{
I North

Pacific
" Ocean

68
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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

LinkedlIn: 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: te publicaties/waterharmonica-developing-world
Stowa report Waterharmonica in The t publicaties/waterharmonica 1996-2012
YIXING BRAINwave Source of Life and Water concepts: makan 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 constructe
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%200f%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) o, Ltd
Waterharmonica &K i

Ruud Kampf, Rekel/water
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