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The Waterharmonica

constructed nature to close the water cycle
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Ruud Kampf

Workshop IEES: Ecological Engineering and the Urban Landscape
2-3 September 2010, Waternet, Amsterdam

waterYnet

waterJnet

Vision en mission
the first company in the Netherlands that combines all water
services
responsible for drinking water, waste water, surface water and
safety behind the dykes.
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waterQYnet
produces the source for sewage

* That drinking water:
— Is used to transport wastes
— Is mixed with rain and groundwater
* This mixture:
— is called waste water
— is a problem and costs a lot of money

water@Qnet

Ecological engineering
IS not new
for
Waternet

water@@net
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Drinking water production:
two production plants

* River-Dune Waterworks (“Leiduin”)
— River Rhine
— Capacity 70 min m3/year

* River-Lake Waterworks (“Weesperkarspel”)

— Bethune Polder (seepage water) and
Amsterdam-Rhine canal

— Capacity 31 min m3/year

water@Qnet

Noordzea Alkmaar Hoom

Markermeaer

River-Dune River-Lake

Waterworks { Waterworks

water@@net




Waternet drinking Waterpoduction Process schemes

River-Dune Waterworks

Capacity 70 min m3/year

River-Lake Waterworks

Capacity 31 min m3/year

River Rhine Bethune Polder

Amsterdam-Rhine Canal
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Natural processes in drinking
water production

Artificial recharge

Loenderveen basin
t = 100 days

in dunes t = 100 days
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Is it “Nature” ??

Reed heds
Daphnia pond
' [

AFVALWATER I \—I—‘

Or a process??

Constructed
nature

Water
returned to
nature

Daphnia reactor Algae reactor Free flow wetla_\nd Fish spawning
Biological filtration for nutrient as phototrophic area to meet EU
storage biofilm reactor biodiversity criteria
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sewage
treatment plant

presettling basin
9 parallel ditches

with reed/cattail
and aquatic plants

discharge ditch

Research project
1995 - 1999
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Agqualan Grou werdl ..

O urbanwatercycle

http /lwww.interregnorthsea.org/project-details.asp?id=1-16-31-7-37-04

Aqualan Grou and STP

16
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Aqualan Grou: fish species 9 Juli 2008

Fish species Daphnia pond End of reed Fish pond

Baars

Blankvoorn

Kleine modderkruiper

Paling

7N 7N

Tiendoornige stekelbaars ( 0 ) ( 23 )

_ J

Brasem

Driedoornige stekelbaars

Snoek

Giebel

Kolblei

Riviergrondel

Daphnia
food chains

Everstekoog

www.waterharmonica.nl
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O - Natural park [ & Nuemons
: 5 . , e 'Emporda
» Aiguamolls d 'TEmporda

Well treated waste
water as source for
the natural park

15-9-2010
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Use of naturally upgraded effluent in
Aiguamolls Nature park

e Supply water in the 18-ha manmade
Cortalet lagoon

¢ Reduce discharges in the Muga river

* Preservation of the local habitats and
their specific flora and fauna

11



Some of the results:

Water quality
2000-2008:

— Since 2007, almost all the flow is reused thanks to
the new third biological reactor

Performance in 2008:

— Total-N removal
* 85%
« approx. 6,300 kg N

— Total P removal
« greater annual variability
o 47%
¢ approx. 2,700 kg P } -
aiges de la

gosta
k rava ‘

CONSORCI DE LA COSTA BRAVA
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Most important result:
nature !!

15-9-2010
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Little Crake, Porzana parva, Empuriabrava
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Influence of a wastewater
discharge

A physical — chemical

B nutrients

C micro-organisms

D macro-organisms

,'

Distance downstream —>

Based on Hynes, 1960 The biology of polluted waters

The
Waterharmonica:

Bridge between

sewage treatment
and [ ]

surface water

Distance downstream —>»

Based on Hynes, 1960 The biology of polluted waters

15



Contents

» Ecological Engineering: processed nature?

* Words of thanks!!

» The origin: Everstekoog, Grou, Empuriabrava
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water@Qnet

Horstermeer
Netherlands

Effluent
Filtrated effluent

- Until December 2009

Grou
Netherlands
Parallel to ponds

Empuriabrava
Spain

Parallel to ponds

www.waterharmonica.nl Water@net
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Mesocosms Garmerwolde

Since spring 2010
*Mainly for removal of high levels of suspended solids

15-9-2010
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e - e —

Empuriabrava
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Empuriabrava
wetland system
E-coli
gE————————————————————"3  Variables
F 1 —— effluent STP
S5k be
E-Coli " © ;
(Log = {1 —— ponds
nr/100 ml) - ] — SAC
1F
0 :—. A S L TP L S SR - S VR P LR T LU R M ...
0 200 400 600 800 1000
days from 1 January 2007
Empuriabrava
wetland system and mesocosms
E-coli
gE————————————————————"3  Variables
F 1 —— effluent STP
51 -~ mesocosm a4
F — mesocosm b4
4F -~ mesocosm c4
E-Coli -~ mesocosm d4
(Log 1 — ponds
nr/100 ml) 2 NS
1
: ] Biological
OE. . . . MidWhc b ld | DN WRed L N filtration leads to
0 200 400 600 800 1000 much better
days from 1 January 2007 disinfection!!
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E-Coli — comparison

Log nr/100 ml

Empuriabrava Grou

Log removal

1.5=3108 remaVal

watergnet

Grou: Suspended solids

Daphni
aphnia Reed

ditches

g Spawning
] pond

=i mesocosms /Daphnia Reed

Spawning
ditches  pond

15-9-2010
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Fate of suspended solids In
Waterharmonica systems

4 Formed in
wetland

From activated
sludge plant

Total suspended
solids

—55_STP
=——55-formed

—$-to0tal

Is it “Nature” ??

Reed beds
Daphnia pond

—td

AFVALWATER I i

Constructed
nature

Water
returned to
nature

Or a process??

) —

Daphnia reactor Algae reactor Free flow wetla_md Fish spawning
Biological filtration for nutrient as phototrophic area to meet EU
storage biofilm reactor

biodiversity criteria
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Waterharmonica:
natural link between treated wastewater and nature

Contents

» Ecological Engineering: processed nature?

* Words of thanks!!

e The origin: Everstekoog, Grou, Empuriabrava
» Waterharmonica: Clear water through nature
» Mesocosms: biological filtration

» Waterharmonica : Ecological engineering applied

water@Qnet
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WATERHARMONICA SYSTEMS
PLANNED (2009 - 2)

Existing Ameland Bergumermeer
(constr 1994 - 2009) / -

Everstekoo g ———0m8 —————

_.--Vollenhove

Grou / _________ _ Horstermeer and Amstelveen

Ootmarsum :

Land van Cuijk

Klaterwater Efteling

Hapert
Dreumel

Sint Maartensdijk Geldermalsen: under design

Valburg

Dussen

Den Bosch: Dieze monding
=~~ Tilburg-Oost

Soerendonk Biest-Houtakker

2010 Sources: policy plans water authorities
Subsidised by DUtCh Senter-Novem innovation programme

Innovation program

www.waterharmonica.nl

Waterharmonica Soerendonk

Fish spawning
area, like in Grou

The Buulder Aa

Reed
ditches

S Voo er il comcade,
ESIRY van secte 3 o e B A

[T ——
Ve ramehltegebosm

Cancads van seche Recesaia: fatspod
2 naorsecta 3

R R e —
mat vcormaningan,

Daphnia
ponds
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Waterharmonica
Kristalbad
Enschede

New Waterharmonica system
* reconstruction plan 50 ha
« nature-water-landscape-recreation

« project cost € 5.055.772

« innovation subsidy € 2.527.886

Ready in 2010 ?

W)

landschap en recreatie

Saturday 4™ September 2010: Excursion to Amstelveen
09.00 — 15.45

Hein van Bohemen
Martien Lodewijk and Ruud Kampf

*Amstelveen Waterplan:
« Analysis of the development of an innovative approach in urban water
management issues
*Urban water harvest potential
« multisourcing
« cascading
« quality upgrading
« water (re)use and closing loops

» Amstelveen approach of ecological urban landscaping

water@Qnet
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Ideas for application by Waternet
WWTP effluent in city of Amstelveen via waterharmonica

% Present situation

Inla; ter
§ Sta etl\{vﬁ water

Effluent rwzi

Ideas about applications for Waternet
WWTP effluent in city of Amstelveen via waterharmonica

A Application
waterharmonica

=3 Nat weiland gpl_ast-dra )
rie

E Moerasbos o
=3 Vijvers |
EE Defosfatering en

rietvegetatie
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Discussion: tomorrow .........

water@Qnet
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