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Water 1.0: Centralized Supply
Water 2.0: Drinking Water Treatment
Water 3.0: Wastewater Treatment 
Water 4.0: Reuse, Stormwater, Desalination 
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Wikipedia
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Water for the Wealthy Water for the Many Water for the Poor

Water for Health Water for Food Water for Ecosystems

Water for All



Water Evolution...
…gradually improves system performance.
...is enabled by existing technologies.
...does not disrupt existing institutions.
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Steffen et al. (2015)
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A Water Revolution is...
…a transformative response to a crisis.
...requires new, reliable technologies.
...permanently changes institutions.

Water Evolution...
…gradually improves system performance.
...is enabled by existing technologies.
...does not disrupt existing institutions.

Image: M. Garde



Stillsuit for a City

Stillsuit for a City



Santa Ana River Watershed

Hutchinson (2018)



Santa Ana River Watershed (Orange County)

Hutchinson (2018)



Prado Constructed Wetlands



Re-Engineering Treatment Wetlands
Open Water Wetlands



Open Water Wetland Performance

(HRT = 2 d)
(HRT = 4 d)
(HRT = 1 d)

Bear et al. (2017)



Distributed Stormwater Treatment

Duan and Sedlak (2021)



Multibarrier Approach to Safety

Marron et al. (2019)



(A Leaky) Stillsuit for a City
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Net Zero Water

DOE (2022)



Personalized Water Systems

Rabaey et al. (2020)



Garrido-Basbera et al. (2022)

Techno-Economic Analysis



WERF (2008)

Half Way to Net Zero

Battery Park City (New York)





A Better Salt Machine

Voutchkov & Kaiser (2020)



Running the Rivers



Bringing the Solutions Back to the Island



Long Island Challenges
Challenge 1: Contamination of Groundwater by Septic Systems



Long Island Challenges
Challenge 2: Contamination of Groundwater by Infiltrated Stormwater

Adelaide: Stormwater Wetlands
2020: 3% of drinking water supply
Future: 10% of supply



Long Island Challenges
Challenge 3: Water Shortages (i.e., Droughts)

Potable Water Reuse Seawater Desalination



Final Thoughts: Unlocking a Revolution
• Technology lock-in is difficult to avoid
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Final Thoughts: Unlocking a Revolution
• Technology lock-in is difficult to avoid
• Transformative technologies initially merit subsidies or 

niche markets
• Fixing water is the right thing to do

-human right to water
-rights of the environment 
-rights of future generations
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Urban Water Efficiency
Europe

Per Capita
Residential
Water Use

(L/d)

United States Asia-Pacific Latin America

Data from IWA (2014-2017) and other sources



Agricultural Irrigation in US West



LA Times

190 g/c d 137 g/c d

2.8 million people 3.8 million people

Water Use in Los Angeles



The Promise of Brackish Desalination

Hill (2012)

Toronto.



Google Earth

Palo Verde Generating 
Station (Arizona)

The Salton Sea

The Independent

Kesterson Reservoir



Tong & Elimelech (2016)



Boo et al. (2019)

Temperature Swing Solvent Extraction



Davenport et al. (2018)
Finnerty et al. (2017, 2021)



USGS



Atwater 2013



Pilot-Scale RO Concentrate Treatment

Scholes et al. (2020)



RO Concentrate Treatment

Perantoni et al. (2022)



The Underserved

Achieving the Human Right to Water in California, OEHHA 2021 



The Environment

Source: Monolake.org
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