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OR

When do Nature-based solutions 
(working with wetlands and natural 

rivers) work?



Wetlands are attributed many positive 
ŉƨŰĦƣŔŸŰƚШв

ÅWater quality improvement
ÅFlood attenuation
ÅErosion control
ÅGroundwater recharge
ÅBiodiversity enhancement
ÅHabitat for indigenous 

(sometimes endemic and 
endangered) fauna and flora



When do wetlands and other natural 
watercourses actually contribute to solving 
urban water quality and quantity problems ?

ÅLiterature highlights them as POLISHING systems 

ÅBest adapted for low to moderately polluted systems
ÅNot large discharges with often high loadings or high flushing 

potential



Some examples



Classic use of wetlands in urban stormwater 
management

Stormwater 
management 
pond т Noordhoek



Classic use of wetlands in urban stormwater 
management

Stormwater 
management 
pond т Noordhoek 
shopping centre



ìőċƣШċĤŸƨƣШƽőĲŰШŔƣќƚШŰŸƣШƚƣŸƖůƽċƣĲƖШе



Intaka Island Wetlands: 

Adapting from experience and data



Brief history

The development

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

ÅInitially fed by treated effluent from Potsdam WWTW



Intaka Island wetlands 





Intaka Island wetland design intention

ÅTo 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
ÅTo provide feeding, roosting and nesting habitat for a 

range of wetland birds 
ÅTo provide an aesthetically pleasing tourist / recreational 

amenity 

Conflicts ? Maybe !





Intaka Island wetland design intention

ÅTo 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
ÅTo provide feeding, roosting and nesting habitat for a 

range of wetland birds 
ÅTo provide an aesthetically pleasing tourist / recreational 

amenity 

?



Outcome

ÅDevelopment commenced 1999

ÅBy 2007 -  wetland in state of collapse

ÅMass reedbed die-off

ÅNutrients discharging at higher concentrations than 
inflowing water





Outcome

ÅBy 2007 -  wetland in state of collapse

ÅMass reedbed die-off

ÅNutrients discharging at higher concentrations than 
inflowing water

Å2008: Cells 1 and 2 dredged (organic sediment (dry)  > 0.5m 
deep)

ÅWetlands re-designed to reduce hydraulic short-circuitiing 

ÅBird habitats retained



2020



Data-based design adaptation 

ÅWater quality monitoring showed increasing nutrients in canal 
system
ÅGroundwater shown to be water level control in canals
ÅWWTW effluent supply halted
ÅCanal nutrient loading managed by plant harvesting and 

stormwater overflows
ÅDesign objective for Intaka amended to :
ÅOffset in-wetland loading from birds 
ÅAllow extensive vegetated canals to manage nutrient uptake
ÅRemove nutrients through weed harvesting



Total P variable but generally 
decreases with passage 
through system т 
sedimentation and 
decomposition / oxidation
Orthophosphate component 

increases т lends itself to 
plant uptake in canals



2020 assessment (12 years after remediation)

To dredge or 
not to dredge?



2020 assessment



Å Mean annual sediment accretion 
rates highest in Cell 1 reedbed (3.2 
cm / year)

Å Sediment accretion rates always 
higher in (dense) reedbed than 
sparse reedbed or open water 
όάǿŜŜŘέύ Ƙŀōƛǘŀǘ όǊŀǘŜǎ ƻŦ лΦп -1.1 
cm per year)

Å But sediment depth not in range of 
2007 reedbed break-down

LǘΩǎ ŀ ǇŜŀǘƭŀƴŘ ΗΗΗ όǎƘƻǿǎ ǾŀƭǳŜ ƛƴ 
terms of organic carbon storage) 



Century City Wetlands т management 
adaptations that allow real Nb-S

ÅManagement understands nutrient costs of bird habitat
ÅOngoing reedbed management required to optimise function
ÅData-driven management -  ǃŸƨШĦċŰќƣШůċŰċŊĲШƽőċƣШǃŸƨШĬŸŰќƣШ

know
ÅImportance of loading and concentration



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 ?



Zeekoevlei Case Study



Zeekoevlei Case Study

ÅRamsar site
Å>90 years of receipt of 

WWTW effluent
ÅLong-term history of 

other contaminated 
urban inflows

ÅHypertrophic system т
with regard to 
phosphorus




