nheter av spillvattenvatma
erige er utomlgnd fé

Water Revival Systems

Vatmarkskonferens 2022

drekel.nl +31649450214

Workshop Empuriabrava, Costa
Brava, Spain, 21 October 2005

Food chain approach as a sustainable solution
as an alternative
for separate drainage and treatment

CCB

S ——
Consorci Costa Brava

Mesocosms biological filtration 2006-2015?

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

Ruud Kampf, Rekel/water




Vétmarksg‘uiden START ~ SKOTSEL ~ GODAEXEMPEL  LANKAR  OM GUIDEN Q

Wetland conference 2013

Wetland jubilee in Nyndshamn 22-24 May 2013

Integrated constructed wetlands in Ireland

> Rory Harrington: Landscape-scale water management i 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
> Peter van der Wiele: Kristalbad - practical experiences, why a Waterharmonica?

> Report: Waterharmonicas in the Netherlands (1996-2012)

> Film: Kristalbad

> Webpage: wwwwaterharmonica.nl

Waterharmonica in The Netherlands

> Ruud Kampf & Rob van den Boomen: 15 years with 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.n|

d birds - Fagelliv i anlage

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

> Poster: Rikare fagelliv i

» e aman e NEEP2/ /vatmarksguiden.se/wetland-conference-2013/

X

Waters

Larorika studiebesok pa
hollandska vattenparker
for biologisk mangfald

«oktober 20, 2017

En projektgrupp fran Visteras, Uppsala
och Smedjebacken:

Siri Sigrand + Susanna Hansen, Visterds Stad
Asa Hedin + Karin Graham, Uppsala kommun
Irina Persson, Uppsala Vatten AB,

Lena Héglund, Mélarenergi,

Martina Andersson, WBAB




Abstract of my presentation

Lérorika studiebesék pd holliindska vattenparker f6r biologisk mdngfald

Vattenparker for rening av dagvatten och spillvatten kan fylla flera funktioner.
De kan bidra till 6kad biologisk mangfald med vaxtlighet, insekter och djur. De
kan aven bli uppskattade beséksmal och rekreationsomraden. En
projektgrupp fran Vasteras, Uppsala och Smedjebacken har besokt
Nederlanderna, dar det finns lang erfarenhet av multifunktionella
vattenparker.

Som guide och exkursionsledare anlitades Ruud Kampf, Rekel Water. Han
harutvecklat begreppet Waterharmonica, som &r en typ av vatmarksanlaggning
som ytterligare renar vattnet fran reningsverk genom naturliga biologiska
processer (till exempel syresattning, filtrering och naringsupptag) innan
vattnet slapps vidare. Dessutom &r en Waterharmonica utformad sé att den &r
attraktiv for djur och véxter, bade genom vatmarksmiljon i sig men ocksa
genom till exempel insektshotell och fladdermus- och fagelholkar.
Anlaggningarna anpassas ocksa for besskare genom informationsskyltar,
gangvagar, rastplatser och broar.

https://www.richwaters.se/

sewage
treatment plant

presettling basin

9 parallel ditches
with reed/cattail
and aquatic plants

discharge ditch

constructed in 1994

research project 1995 —
1999

extended in 2012




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 m2




Sticklebacks

Natural processes = Food chains!

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

natural system for improving quality of treated wastewater




Biological controled self- purification

AN ) Based on McKinney,
4 P Bactutia 1962. Microbiology for sanit i
I . Microbiology Tor sanitary engineers.
/ L T e
/ \
! \
! \
! \
! \
] i
I 2 B
" Free-swimming
I
]

Relative numbers of microorganisms
—— e

23 May 2013

Wetland Jubilee

20 years with wastewater treatment wetlands in Sweden!

. Bos
Witteveen

Influence of a Ouifall
wastewater discharge
on natural waters A

A physical — chemical

B nutrients

C micro-organisms

D macro-organisms

Based on Hynes, 1960 The biology of polluted waters

Lo e ' B
e B il - \ T
A :
Distance downstream —>




Good quality, but:
Treated wastewater

o influence at effluent discharge:

— sludge particles, flocs

— loose bacteria
— odor, foam

— low O,

“‘Dead water”, not satisfied with quality

Influence of a wastewater
discharge

A physical — chemical

.................... S LTS NN

B nutrients

Algae

S

C micro-organisms

D macro-organisms

Based on Hynes, 1960 The biology of polluted waters




The
Waterharmonica:

Bridge between

sewage treatment
and [ ]

surface water

-

Distance dowhstream —>

Based on Hynes, 1960 The biology of polluted waters

Sewage treatment plant (STP) —» ! f—— Surface water
T

with FeSO,

&

“Providing

soft landing
in nature”

oxidation ditch

Planning of a waste water treatment plant
Sewage treatment plant (STP) —J|————— Wetland system —P rface water

with FeSO,

Ty -

aquatic plants
oxidation ditch discharae ditch

Water chain Water system




Clear water through nature




How to call a wetland to convert treated waste water
into a usable surface water

“wetland to “nature-based
accept solutions for
tertiary water pollution
treated control”

wastewater”

“natural
systems for
wastewater

“enhancement reclamation”
marshes”

“constructed wetlands for
improving wastewater
quality”

?

“upgrading of
well treated
waste water in
natural
constructed
wetlands”

“constructed
treatment
processes”

“natural
reclamation
systems”

“wetland treatment
systems”

“effluent polishing in
constructed wetlands”

“constructed
wetlands for
secondary
effluent
treatment
and water
reuse”

“reclaimed
water
potential for

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

aquatic
ecosystem
restoration
or
recreation”

“constructed
wetlands for the
post treatment of

waste water”

“free water
surface
wetlands for
tertiary
wastewater
treatment”

“Free-water surface constructed wetlandaccepting treated wastewater”

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 for avloppsrening ‘

‘ Spillvatten Vatmarker ‘

Zone libellule

Assimilation wetlands

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

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

| just call it Waterharmonica’s !
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W 'mql%

Waterharmonica’s
in The Netherlands
2022

® 18 realised
®:enlarged/refitted

- Everstekoog - HHNK
- Groote Beerze — De Dommel

o

@ 7 under preparation
- Groote Lucht - Delfland
- Culemborg - Rivierenland
- ‘Het Gulden Land’ - Aa en Maas
- Schiermonniksoog - Fryslan
- Waterlandschapsplan Pauwels - De
Dommel
- Rwzi Winterswijk— Rijn en lssel
- Rwzi Etten - Rijn en IJssel

- Kerkwerve, Scheldestomen?

i¥  Elburg 1978 — 1994

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

focus topic by clicking the @-sign

Climatescan.nl: Waterharmonica’s

Aurich
Water e . (N8 Emden
Wadi ] Leedvarden /Oroningen Leer
Rapentiur
Niet goed functionerende afkoppelvoorzi ° 5"?‘. Assen i
Helofytenveld ®
o
- = Hoageveen
Constructed wetlands: GWT plants (so Alkmaar i
o — )
Waterharmonica ® T ki
 Amsterdam e
Waterharmanica internationaal ° ®
Verwijderen verharding (Operatie Steenbr... ® The Hague ! Utrecht j_f
. e c
Drijvende infrastructuur ] Netherlands ans
Waterkering ® Hert ls'n h
ertogenbosc
Green Walls
Middelburg 7 Dortmun
o .
Groene daken L ] =L C/ =
; VLR _
Recycling grijs rt water @ B"‘_g“—’u\,f/ Spniwers DusssLdorl
e - Dunkirk Ghent
Groenblauwe Oplossingen L] _ e o\ . N Lo A Manha,

https://www.climatescan.nl/#filter-1-9-22

Ruud Kampf, Rekel/water




* lalen-Nasten *
% .

%

vatbhtea %

Legend Layers ®
BACK
Uttunaallén
Project quality
By default, ClimateScan hides lower quality
projects from the map. 118l
with photos & description ~ #rérer
o with description
TOMTES

how all pr -

Categories Disable filte
Asplunda

Click a topic to filter the markers on the map. L <+ Add a project
You can get more information on a specific Stabby VAROSATRA

© OpenSireatihap Improve this ma

___focustovichvdlickinathe @sion [ T =i

Multifunctional stormwater park
In Uppsala

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

Waterharmonica — alikes - overview — 2022

Waterharmonica's and 'Waterhar..

put for ww.climatescan nl

= Elburg
Everstekoog
Graote Beerze, Hapert
Grou Aquatén
Klaterwater, Efteling
Kristalbad
Land van Cuijk
Oatmarsum
Sint Maartensdiik
Sint Oedenrode
Soerendonk

Tilburg-Noord

e Tilburg_ Moerendonk

www.waterharmonica.nl
www.google.com/maps/d/edit?mid=1IdUgKDolCusiUcb)cLulgr5zmjw
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Waterharmonica — alikes - eerste overzicht - 2019

Burundi

Waterharmonica's and 'Waterhar... L
Waterharmanica - input for www.climatescan.nl Biichefsiraom

Code
1311 views

Folder link nitpisfw

city Potchefstroom
Country South Africa
Region Africa

All changes saved in Drive

© Addlayer 2+ Share @ Preview

latitude 267534
longitude
Document
Notes
Category 1 :Type of wet... Canstructed wetland
Category 2: Water conc... |ow surface water
. nceniration
Category 3: Facility size ~ Large water treatment facili
Category 4: Wastewate...
Category 5: Treatment t...
Category 6: Goal of wat...

® -26.7534,27.0024

Eswatini

¢ Lesotho!
P N

“South/Africa

Waterharmonica’s in The Netherlands Spillvattenvatmarker i Sverige

Sweden

Maps not on the same scale...

Ruud Kampf, Rekel/water
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@
S.C.H.0.0.N. water

Opperviaksenaies wiveren en hergebruiken
op natumrlfke wijze

in Nederland

| N2uiver water
komt tot leven

avaivisidy

|

Sehalel tussen skad en land
droog.en nat

Samenvattend rapport

wrs.se/vara-projekt/

< Sci-Hub: removing.. @) YouTube Music @ Connect Box Gereedschap ] Microsoft Word

. The FlySafe Bird Av... water

WRS

‘Water Revival Systems

Start  Arbetsomraden

Projekt

Kretslopy akvatte

Kretstapp i Hultsfred, ing och
Hogsby och Vimmerby MOINTorps ARV planering - Kokar

av g for Guttorps
1&ngtidsfunktion fiskadling

Ruud Kampf, Rekel/water

Kunder  Jobb

Natus

Grivatten- och
dagvattenhantering |
katastrofsituationer

Natverk for kretslopp o
VA-ridgivning

Student Omoss Kontakt Q

Searc [ Projel

Utbildningas

Uppfolining av kompakt
markfilter vid Angersjons
rastplats

ch Periodisk besiktning Trosa
och Vagnhards ARV
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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

g/l Netherngs | sweden
BOD 2-3 5-10
N H4 0.1-1 5-30
NO3 3-5 5-15
P-total 1-3 03-1

Better than many natural waters!!

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

15



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

100 £ -caione.

Country

¢ Netherlands

A Sweden
Spain

®  south - Korea

perc
-
o

[
o

Aldagle Tt

P_rem
N
o

o

200 400 600 800 1000 1200 1400 1600
P_load

Swedish source: Flyckt, 2010

X' 'd"*“r. Constructed wetlands:
3 % challenges and opportunities 3 r
N\ 3 1uly 2014 £ Witteveen

Ghent University, Belgium

The Waterharmonica
In The Netherlands:

Ry

over 15 year
1994 ?-2013

May 2013

Wetland Jubilee

20 years with wastewater treatment wetlands in Sweden!

. Bos
Witteveen

23 May 2013
Wetland Jubilee

20 years with treatment lands in

. Bos
Witteveen




“Providing soft

Waterharmonica i

Wast ¢ Sewerage
aste water sSTP . A constructed natural system

to upgrade treated waste water
into a “usable surface water”

Sewage treatment plant (STP) —p;€—————— Wetland system ——— P | 44— Surface water

Phosphate removal
with FeSOy

aeration
sewage :

0.5 m deep
submerged
aquatic plants

oxidation ditch presettling basin ditches discharae ditch

Nature values and biodiversity

>
>

Sewage treatment plant (STP) —Jp/€¢—————— Wetland system | €— Surface water

il __ ey

Deployment of technology and maintenance

0.2 m deep

0.5 m deep

reed submerged
aquatic plants

presettling basin ditches discharge ditch

%,

o

oxidation ditch

Waterharmonica
STP Surface water
Daphnia ponds, reed ditches adn fish spawning ponds
Ruud Kampf, Rekel/water
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AFVALWATER |

Daphnia reactor

Biologische filtratie for nutrienten

Reed beds Constructed
nature
Daphnia pond 3

Free flow wetland
als fototrophe
opslag biofilm reactor

Algen reactor

Give water
back to
nature

Vispaaiplaats
KRW criteria

03_Waterharmonica

Integrated Ozonation for medicine reduction

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

N
V
STP -
<« - Y
Buffer, course Ifilter
’ Free flow
Sudge ) | wetland Reed beds
return Daphnia ponds I . Fish
?"I::::igolﬁal biofilm reactor
Ozonre eactor I incl. water retention
Incl. water I
retention
1 )

[ H
t

Ozon-contact pond reducing
Also biological | influences of
filtration ozone products

Ozonation in a side stream

Biologische zones

¢ = = = = == =

Recirculation

Waterharmonica discontinueous flow,

Ozonation constant flow during
daytime
50 — 80 % of average flow

N 5

Natural waterr

D

Ruud Kampf, Rekel/water
Johan Blom, TAUW
februari 2022
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. | b Waterharmonica
Tilbu rg Tilburg Noord
- max. Rise of water level 1.6 m
- Water storage 240,000 m3

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 m?¥/day

Stormwaterharmonica

Tilburg-Moerenburg
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The Waterharmonica session
A summary

by Karin Tonderski

The 7th INTECOL International Wetlands Conference
echt, The Netherlands 25-30 July 2004

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

Some basic principles of
Waterharmonica:

»Polishing and reuse of wastewater

>»|ntegrating waterchain and
watersystem

»Using ecological engineering
concepts

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

20



Possible consequences of
Water Harmonica approach

* Contribute to wetland creation and
restoration using wastewater

—> spreading economic and environmental
benefits to other citizens than the immediate
landowners and wastewater managers

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

Wastewater polishing wetland as part
of lake restoration, Hassleholm SE.

http://www.waterharmonica.nl/conferences/intecol_utrecht/pdf/10_tonderski_final_conclusions.pdf
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Water Harmonica in EU and
North America

» Wise management of wastewater to
promote hygienically safe surface water
(for use and reuse), promote
biodiversity and create recreational
values

— wastewater has to be managed using

a catchment and ecosystem approach
The Waterharmonica:

the link between wastewater and surface water

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

Waterharmonica task:
Communicating knowledge in a
usable form

> knowledge about how to use a
catchment and ecosystem approach when
managing wastewater

> examples of successful, and less
successful, cases of such
management

> access to technical and practical
knowledge about design and
management of e.g. constructed
wetlands and aquaculture systems

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

22



Water Harmonica task:

Providing a contact network of
scientists and practioners
promoting this approach

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

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

Linkedln: https://www.linkedin.com/in/ruudkampf/

Photo’s on Flickr: https://www.flickr.com/photos/24911097 @NO03/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 publi developing-world
Stowa report Waterharmonica in The t publicaties/waterharmonica 1996-2012
YIXING BRAINwave Source of Life and Water concepts: makan p/yixing-br: harmonica-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 construct
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 ;& 7K fif

Ruud Kampf, Rekel/water
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