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When do Nature-based solutions
(working with wetlands and natural
rivers) work?



Wetlanc

ne UH

s are attributed many positive
qRYU} Ws.

AWater quality improvement
AFlood attenuation
AErosion control
AGroundwater recharge
ABiodiversity enhancement

AHabitat for indigenous
(sometimes endemic and
endangered) fauna and flora
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When do wetlands and other natural
watercourses actually contribute to solving
urban water quality and quantity problems ?

ALiterature highlights them as POLISHING systems

ABest adapted for low to moderately pIIuted systems

ANot large discharges with often high loadings or high flushing
potential
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Some examples
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Intaka Island Wetlands:

Adapting from experience and data



s
Brief history

The development

ACentury City includes extensive artificial canals, a (natural)
seasonal wetland and the Intaka Island wetland system (wetle
offset)

Alnitially fed by treated effluent from Potsdam WWTW
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Intaka Island wetlands

Google Earth
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Intaka Island wetlandesign intention

ATo improve the quality of treated effluent from the
Potsdam WWTW to a level such that the water can be
used in the Century City Canal system

ATo provide feeding, roosting and nesting habitat for a
range of wetland birds

ATo provide an aesthetically pleasing tourist / recreational
amenity

Conflicts ? Maybe !
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Intaka Island wetland design intention
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Qutcome

ADevelopment commenced 1999
ABy 2007- wetland in state of collapse

AMass reedbed dieff

ANutrients discharging at higher concentrations than
Inflowing water
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Qutcome

ABy 2007 wetland in state of collapse
AMass reedbed dieff

ANutrients discharging at higher concentrations than
iInflowing water

A2008: Cells 1 and 2 dredged (organic sediment (diy)5m
deep)

AWetlands redesigned to reduce hydraulic sharircuitiing
ABird habitats retained
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Data-based design adaptation

AWater quality monitoring showed increasing nutrients in canal
system

AGroundwater shown to be water level control in canals
AWWTW effluent supply halted

ACanal nutrient loading managed by plant harvesting and
stormwater overflows

ADesign objective forlntaka amended to:
A Offset in-wetland loading from birds
A Allow extensive vegetated canals to manage nutrient uptake
ARemove nutrients through weed harvesting



'

3000

Total phosphorus

2500
2000
1500
1000

500

ug P/

2021/04/01
2021/06/01
2021/08/01
2021/10/01
2021/12/01
2022/02/01
2022/04/01
2022/06/01
2022/08/01
2022/10/01
2022/12/01
2023/02/01
*023/04/01

=]
o
[
=
=]
o
M2
=]

Total P variable b1~
decreases witr

through sv- 0@
sedime’ (b\' .
decomp“ .1 oxidation
Orthophc _phate component
increasesT lends itself to
plant uptake in canals

3
&©

2023 Monitoring Periog

-

x ‘O

13/06/01

%

Lt

o i i i

X

A i

1400
1200
1000
800
600
400
200

ug P/l

Orthophosphate (as P)

2023 Monitoring Period
4——
T T T T T e e e T T e e e e e A e T B
o I o T wn B TR o TR e N e Y e TR e TR e TR s T o T i T e Y i Y i N i O
e T Tl T Tl Tl T T T Tl Tl T Tl el el T e e
< O 0 O NN S OO NN ST W A dm
O 0O 0 41 00 00110000+ 00
T T T T T T T T T T T T T T T Ty T T
N A AN NN NN SN MmN NN N o<t
[ o T o T T e T e T o T o T o e e ot T T A o O O
O O 0O OO OO0 00 OO0 00 oo oo
NN AN NN SN N AN SN SN N A
2021 2022 2023

—CWO0
—CW4

— Upstrm
Dwnstrm




'

o i il

2020 assessmenk years after remediation)

To dredge or
not to dredge?

0 50 100 m
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Century City Wetlandst management
adaptations that allow real NbS

AManagement understands nutrient costs of bird habitat
AOngoing reedbed management required to optimise function

AData-driven management- ! Ye WH¢ Uk q WG ¢ U¢c N1J
know

Almportance of loading and concentration
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What about unmanaged use of wetlands for
NbS ?



_
‘What about unmanaged use of wetlands for
NbS ?

OR:
Are there any free lunches in urban NbS ?

I am a bit suspicious... In my experience,
there is no such thing as a "Free Lunch™...
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Zeekoevlel Case Study
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Zeekoevlel Case Study

A Ramsar site

A >90 years of receipt of
WWTW effluent

A Longterm history of
other contaminated
urban inflows

: A Hypertrophic systemT

- ‘ s with regard to

phosphorus

[ Ramsar site
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