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20th Century Centralized Water Infrastructure Model 

• Once through systems 
• Based on 

• water abundance
• hydrologic stationarity
• Steady and perpetual demand 

growth 
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Aging Infrastructure

$1 trillion to update US drinking water systems

The water sector is facing many 
modern challenges

Competing Environmental Needs
Stricter regulations

Urbanization
68% urban population in 2050

Climate Change
Increased frequency & severity of extreme events 
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Water Resources, Population, and Infrastructure 

Hoover et al. 2017 (Stokes-Draut, et al., Environmental Research Letters 2017)



California Water Projects

Federal Projects



California Water Projects

State Projects

[map from CDWR 2002]



California Water Projects

Local Projects



California Water Projects

All Water Projects

[map from CDWR 2002]



Bullet Slide Option B
(just be sure to keep it consistent from slide to slide!)

The “Delta”

California has an 
elaborate system to 
move water 

The Delta is the “heart” of 
California’s water system.



Sacramento-San Joaquin Delta

• Historically – a very rich 
inland aquatic ecosystem.
• It is the center of California’s 

water distribution system: 
from North/Sierra to 
South/Coastal.
• Ecosystems are collapsing 

there and new laws and court 
rulings say water must be 
returned to the environment.



Competing Demands in California
Power & IndustryDomestic

Agriculture

Navigation

Recreation

Wildlife



Regional Precipitation, Supply, and Demand
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2011- Wet Year 2014- Critically Dry Year

Source: California Water Plan update 2018



Water use has declined despite population and economic growth in 
California
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Changing climatic patterns 
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Groundwater conditions
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(PPIC, 2019)



Demand Uncertainty
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(PPIC, 2019)
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Demand Uncertainty



Utility 

The 20th century water infrastructure model: 
A linear/ once-through system

Wastewater 
Treatment 

Plant
Water Source 

Supply Demand
18
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Water Source 
Utility Wastewater 

Treatment 
Plant/Recycling 

plant

The 21th century urban water infrastructure model: circular and hybrid
Stormwater and Rainwater 

Harvesting

Conjunctive Use

Reuse 

Conservation and Efficiency

Nature-based solutions

Distributed and decentralized water solutions
• Flexibility
• Resiliency
• Reliability

Supply Demand



“We can't solve problems by using the same 
kind of thinking we used when we created 
them.” Albert Einstein 
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Thank you!

Questions?email: newsha@lbl.gov
Twitter: @NewshaAjami

mailto:newsha@stanford.edu


California Water Supply and Use Portfolio (2001-2010)

Source: California Water Plan update 2013


