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WHO AM I? 
 

University of Cape Town 
“IKEYS” 

University of Stellenbosch 
“MATIES” 

Consulting 
1996 – 2009  

University of Stellenbosch  
Lecturing + Research + Consulting 
2009 – 2015  



Before there was a problem…(mid 1990s) 

Population in 1995 : 2.5 million 
Population in 2010 : 3.7 million 
  

• Water Treatment Plants 12 
• Bulk Reservoirs 24 
• 655 km bulk pipeline 
• 11 000 km reticulation pipelines 
• 821 staff fixing leaks daily 
• 800+ service requests daily 
• 650,000 service connections 

 
 
 
 



Before there was a problem…(mid 
1990s) 

4.377 Mm3 

898.221 Mm3 
 
360 000 Olympic Swimming pools 
 
244 m3/person in 2010 
 

•Auckland storage 100 Mm3 

•80% of supply from surface 
water 
•68m3/person 



Before there was a problem…(mid 1990s) 

Total Demand 

Urban Demand 

Agricultural Demand 
2014/15 

1:50 year yield 

Dec, 2012 

At risk of restrictions from 
November 2018 
 



But…there were signs 
Not too far from home 

Dec 2010 Dec 2010 

June/July 2010 1968 

2001/2 



But…there were signs 
at home as well - “the canary in the coal mine”  



So before the crap hit the fan 
There was a tool  

Water Resources Yield Modelling Tool 
• Naturalised hydrology 
• Rivers 
• Reservoirs 
• Weirs 
• Diversions 
• Losses 
• Canals 
• Pipelines 
• Pipe outlets 
• Pumps 
• Water requirements 

 



So before the crap hit the fan 
There was a tool  

• Complex water systems 
• Configure operating rules 
• Long-term system yield 
• Reliability of yield 
• Stochastic flow generation 

 
 



So before the crap hit the fan 
there was Water Demand Management 

District Metering Areas 
(DMAs) 

Active leak detection 

Leakage  7.5 Mm3 in 2016 (WC)  



So before the crap hit the fan 
there were studies being done on alternatives 



So before the crap hit the fan 
there were educational programmes 



So before the crap hit the fan 
Cape Town got a new Dam 

BERG RIVER DAM 

Costs 
ZAR 1.5 billion in 2007 
NZ$ 305.5 million 
 
 



Then the “unexpected” happened  

 
 

• United Kingdom – hydrological drought 1995 -
1998 and again 2003-2006  
 

• South eastern Australia – hydrological drought 
2001 -2009 (Melbourne Dam water level was 28%  
in 2007 
 

• Auckland – Dams didn’t fill for 2 seasons   



Then the “unexpected” happened 
So how bad is the drought?? What the climate specialists say  
• No question about whether there’s a drought or not – THERE WAS ONE!! 
• Worst on record over 1 and 3 years – 2017 was particularly bad  
• 311 ARI (2015 -2017)   

90% confidence interval: 105 to 1280 ARI 

• Cape Town City CBD rainfall was low, but not the lowest on record 
• Rainfall over the last 84 years has a decreasing trend (anthropogenic??)  

 

 



Then the “unexpected” happened 
An Aside – Perth’s situation   

 

 



and now… Theewaterskloof Dam 



And now… 
Water management devices 



Take-aways for New Zealand   

• Thank goodness CT instituted Water Demand Management 
• What signs of drought are we currently observing in New Zealand 
• How resilient is the system currently? 
• Are we paying enough to make the system resilient? 

 



Take-aways for New Zealand   

• Some councils in NZ do not charge for water nor do they meter it 
• Risk : no appreciation for the true value of water and can therefore be “wasted” 

 

•  Risk-of-failure of water supply system (Benchmarking) 
• Are demands known? 
• What are the operating rules?  
• What is the yield of the system and how close are you to it 
• What return interval of drought can you survive? 
 

 



Day Zero : Rich vs Poor • High Gini coefficient 
• Poor  What will government 

provide? 
• Poor  Food or water? 
• Informal settlements  last to lose 

water 
• Natural springs, but no public transport 

goes there 
• Poor US $ 2000/annum    

 

US $ 700 

Rich  Fill pool or water 
garden? 
  



 
 

THANK YOU!!!! 
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