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1Seminar programme

1. Welcome and introductions
2. Setting the scene – Neil Armitage
3. PICP in the USA – Ryan Winston
4. Discussion
5. Tea and coffee
6. Bioretention in the USA – Ryan 

Winston
7. Discussion
8. Closure



2CPD

If you want CPD points for this seminar 
(dumb question?!) you need to:
1. Sign the attendance register
2. Send an email to Kim Liu, 

LXXBOD001@myuct.ac.za
requesting a certificate

3. CPD Code = UCTPICP01

mailto:LXXBOD001@myuct.ac.za


3Future Water 

‘Exploring and enabling regenerative water futures 
which transform human settlements into liveable and 
sustainable ecologies’

Research into the improvement of water management to 
address issues of water scarcity in human settlements
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5South African population growth

https://tradingeconomics.com/south-africa/population



6The future is urban

Source: Haldenwang, 2010



7Rainfall in RSA

Schulze, 2011

Cape Town

South Africa is a 
semi-arid country

Day Zero?



8‘Future proofing’ cities (Wong, 2012)

• Resilient (coping capacity) 
• Liveable (comfort capacity)
• Sustainable (carrying 

capacity)
• Blue-green corridors as 

integral elements of city’s 
drainage infrastructure for 
flood conveyance and amenity

• Stormwater as a resource

Water Sensitive Cities (WSC) 
keep water in the town / city



9Typical annual flow volumes in CT
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10The stormwater problem

https://www.news24.com/Video/SouthAfrica/News/watch-durban-beach-buried-in-garbage-
after-heavy-rains-20190311



11The stormwater problem

https://www.newframe.com/durban-floods-profiting-plastic/
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Robertson, 2017

Highway pollution (RSA)



13Pre- and post development flows



14Impact of conventional drainage
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15Conventional drainage systems

• Raise flood peaks
• Increase flood volume
• Pollute receiving waters
• Destroy amenity and biodiversity

Conventional drainage systems are designed to 
minimise inconvenience and reduce flood risk by 
removing rainwater to the nearest receiving water 
as rapidly and efficiently as possible – often with the 
use of concrete pipes and channels.  Unfortunately, 
they also:



16Conventional Drainage Systems

• Sewerage concept initially developed by Victorian 
engineers in the 19th Century (with great success – it 
doubled life expectancy in London!)

• ‘Improved’ through separation into ‘foul’ and ‘stormwater’ 
streams in the 20th Century under the mistaken 
impression that the latter is essentially clean water and 
doesn’t need to be treated (reduced flows to WWTW).

• Now, in the 21st Century, it is clear they have

Failed!!!



17Sustainable Drainage Systems (SuDS)

• treating the stormwater as close to its source as 
possible, and

• using a “treatment train” to successively treat 
potential increased post-development pollution 
and flow rates.”

‘Soft’ engineering – minimise concrete conduits

‘Sustainable Drainage Systems (SuDS)’ (sometimes 
called ‘Low Impact Development’, LID) attempt to 
mimic the pre-development situation both with regard 
to runoff quality, runoff quantity, and amenity and 
biodiversity by, inter alia, 



18Conventional vs. SuDS 



19Learning from Singapore 



20From this…



21To this!



22From harbour to freshwater reservoir



23Sponge Cities

http://waterbucket.ca/rm/2017/08/20/sponge-city-solutions-
for-chinas-thirsty-and-flooded-cities/ (accessed 5/10/18)

http://waterbucket.ca/rm/2017/08/20/sponge-city-solutions-for-chinas-thirsty-and-flooded-cities/


24Greening the city



25Rainwater harvesting



26‘Sponge’ gardens



27Raingarden between flats (AUS)



28Permeable pavements (RSA)



29Promoting infiltration in the CBD (USA)



30Bioretention cells (USA)



31Bio-swale (AUS)



32Retention pond (AUS)



33Wetlands (USA)



34Wetlands in the City (AUS)



35South African guidelines



36SuDS Treatment Train
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37The NEB Parking Area (2019)

Source: Kim Liu



38The NEB Parking Area (2013)



39The NEB Parking Area (2019)

Source: Kim Liu



40Lab tests on NEB-type paving (2015)

Source: Ben Biggs
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Source: Ben Biggs

Lab tests on NEB-type paving (2015)
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Source: Ben Biggs

Lab tests on NEB-type paving (2016)
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Source: Ben Biggs

Lab tests on NEB-type paving (2016)
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Source: Ben Biggs

Lab tests on NEB-type paving (2016)
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Source: Kim Liu

Infiltration tests on NEB paving (2019)
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47PICP research findings to-date
• Problems with the materials – particularly 
stone

• Problems with the construction methods 
– particularly environmental control

• Problems with maintenance – usually 
none / ineffective, leading to blockage

• Likely not meeting expected water quality 
objectives

• Perhaps some common designs not 
appropriate for South African conditions?



48PICP Working Group

•PICP Working Group formed to assist 
with the drawing up of suitable SA 
guidelines / standards for the design, 
construction and maintenance of 
PICP

• If you would like to join please email 
me at: Neil.Armitage@uct.ac.za

mailto:Neil.Armitage@uct.ac.za


49Bio-swale in Kraaifontein



50Bio-retention cell in Tokai

A better alternative?



51Thank you

http://www.futurewater.uct.ac.za/

Two interesting TEDx talks:
• Tony Wong on Envisaging a Water Sensitive Future for 

our Cities and Towns -
https://www.youtube.com/watch?v=6KFqEmcLXk8

• Brad Lancaster on Planting the Rain to grow abundance -
https://www.youtube.com/watch?v=I2xDZlpInik

http://www.futurewater.uct.ac.za/
https://www.youtube.com/watch?v=6KFqEmcLXk8
https://www.youtube.com/watch?v=I2xDZlpInik
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