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Think in Watercycles!

a circle: no beginnning or an end

¢ Waterchain
— from Drinking water production to sewage treatment
e Watersystem:
— Rivers, both up- and downstream; lakes, seas, oceans

- All waterquality problems start with a good water quality:
- upstream, rain
- Polluting water upstream can become very costly
downstream
- Itis not only quantities, do not mix different qualities...

Natural processes are not new in the Watercycle

drinking waterproduction
Amsterdam

o

Loenderveen basin

Artificial recharge in dunes

waterignet

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.

Waste water

The source:

¢ 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

Take the waste out of the water:
¢ Result a useful product: well treated waste water

Ruud Kampf, Seoul, Korea, 24-26 November 2011
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And the treated wastewater

e improvements: C, N, P

e regional STP’s

e influence at effluent discharge:
— sludge particles, flocs

— loose bacteria
— odor, foam

- low O,

Is a “Dead water”, not satisfied with quality
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Waterharmonica conclusions

A more natural constructed wetland system |

I think in water cycles I

get the waste out of the

waste water keep waterflows with
different quality
apart, do not mix

| food chain approach |

disinfection

| different, living water |

nutrient removal

Is it “Nature” ??

Reed beds
Daphnia pond
L 0

Constructed
nature

Water
returned to
nature

AFVAUWATER

Or a process??

- P e

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

biodiversity criteria

Ruud Kampf, Seoul, Korea, 24-26 November 2011

Food chains!

http://www.intarttiles.com/robertekennedy.htm
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sewage
treatment plant

presettling basin

9 parallel ditches
with reed/cattail
and aquatic plants

discharge ditch

@ urbanwatercycle

Research project
1995 - 1999

http:/fwww.i project-details.asp?id=1-16-31-7-37-04
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» Aiguamolls d 'Emporda

Well treated waste
water as source for
the natural park
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Use of naturally upgraded effluent in
Aiguamolls Nature park

¢ 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

Courtesy Lluis Sala

Some of the results:
Water quality
e 2000-2010:

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

e Performance:

— Total-N removal
© 80%-90%
* Approx. 1000 kg N/ha.year

— Total P removal
* greater annual variability
* 25-50%
* 200 - 350 kg P/ha/year & |

CCB =%

c
Consorci Costa B, DT@VE 4 Courtesy Lluis Sala

Empuriabrava:
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The
Waterharmonica:

Influence of a wastewater
discharge

A physical — chemical
Bridge between
sewage treatment
and
surface water

B nutrients

C micro-organisms

D macro-organisms

Based on Hynes, 1960 The biology of polluted waters Based on Hynes, 1960 The biology of polluted waters

From STP via wetland to surface water

Sewage treatment plant (STF) —d——————— Wetland system
Phasphate removal
with Fas0y,

]

e

¢ To develop food webs
from the nutrients
dissolved in treated water
I to produce high-value
biomass from the

STP Oxidation Ditch ecological point of view
Constructed wetland + To “give back water to
nature in a good
Surface water ecological status”

A constructed wetland to make a “living water” from
& ccB
treated waste water e
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After constructed wetland
different water

Natural oxygen regime
No odour

Less sludge particles lead to desinfection
More, but different suspended solids
Living water:

algae, daphnia

all kind of “waterlife”
fish

birds

Biodiversity

¢ Algae mats (phototrofic biofilms, PHOBIA)
« Daphnia (increasing number of species)

* Macro-fauna

¢ Zobplanton

« Phytoplankton

e Fish

* Birds

Biodiversity increases:
— European Water Framework Directive
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Equal experiments on three STP’s
Period: 2006-2010

Horstermeer
Netherlands
Effluent
Filtrated effluent

Grou
Netherlands
Parallel to ponds

Empuriabrava

e Waterharmonica : Ecological engineering applied Spain
. Parallel to ponds
Conclusions
Ruud Kampf, Seoul, Korea, 24-26 November 2011 www.waterharmonica.nl
Empuriabrava :
P Empuriabrava
wetland system
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Empuriabrava
wetland system and mesocosms

E-coli

Fate of suspended solids in
Waterharmonica systems

B e .l
: [ Total suspended giEtiand
4 2 solids —_— s
E-Coli 3:_— N —rtames
(Log E —ta
nr/100 ml)  2- il From activated
1 E 2 sludge plant
Biological 11
ot L O = filtration leads to o B
o 200 much better o 1 . . . 0 "
days from 1 January 2007 disinfection!!
Isit “Nature” ?? Constructed Waterharmonica:

nature
Water

returned to
nature

AFVAUWATER f

Reed beds
Daphnia pond
[
Or a process??

ai

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

biodiversity criteria

natural link between treated wastewater and nature
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WATERHARMONICA SYSTEMS

PLANNED (2009 - )
Ameland

Existing Bergumermeer
(constr 1994 - 2009 -
Garmerwolde
Everstekoog ——————— -
oo ————— g I _ Horstermeer and Amstelveen

Ootmarsum
Berkenwoude

Land van Cuijk
- Enschede: Kristalbad

Klaterwater Efteling
-~ Haarlo

Hapert

Dreumel

Geldermalsen: under design

Sint Masrtensdifk -
\ Eo " Valburg

- Dussen

Den Bosch: Dieze monding
- Tilburg-Oost

Biest-Houtakker

Soerendonk

2010-2012: Sources: policy plans water authorities

Senter-Novem innovation programme

subsidised by Dutch

Innovation program With thanks to Ton Schomaker

www.waterharmonica.nl
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Waterharmonica

e Stowa — Foundation for Applied Water Research

e Water Authorities in The Netherlands and

abroad

e Dutch Consultants

- Witteveen+Bos
- TAUW

- Haskoning

- DHV

- Oranjewoud

- Etc

Waterharmonica Ootmarsum
New hybrid-mbr STP

-
— Activated
P ———— sludge plus
Fpee sandfiltration
{ ot e
\/
LL "| uBA
IZMMV- m U Fise
i) |
|__ O L T MR

T 3 " Waterharmonica
’ ‘ Ootmarsum
/

Constructed in 2008

' ‘ ® | -29ha
' -Maximum 650 m3/h
= -HRT1.4-3 days, if possible longer
i == -Goals:
- Ecological valuea
- Education

Waterharmonica Ootmarsum

§ mg‘;‘;blnl:el

Waterzuivering
Ootmarsum




Waterharmonica
Ootmarsum
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“normalized” small river “improved natural values”

Ootmarsum

Waterharmonica
Kristalbad, Enschede

Sewage
Treatment

Kristalbad

Hengelo

Enschede

Kristalbad

ca. 40 ha
Project cost €5.055.772

Innovatie subsidy € 2.527.886

B [ S [3[) e [ pe—
e P

Ready early 2012

-
Five functions: N\ '\}
- Water storage: 187.000 m?

- Ecological zone between two cities
- Ecological water quality

- Land scaping

- Recreation

Senter-Novem KRW-innovatie programma
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Rolf te Velde and Jan Rikus Limbeek
Regge en Dinkel

Kristalbad
August 2011

nearly ready
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Conclusions

A more natural constructed wetland ssytem |

I think in water cycles

get the waste out of the
waste water keep waterflows with

different quality

apart, do not mix

natural values
disinfection

| different, living water |

nutrient removal

¢ Why not?

¢ Some points fore discussion:

* Do not forget to think in Watercycles:
¢ the quality of the water is determined upstream;
¢ include water management upstream in the plans

¢ Use of treated water as good source of water

¢ Natural values of Waterharmonica systems:
« from engineering to nature

Thank you for you attention
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