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Lost Energy:
◦ In California, 8% of electricity is related to treatment and conveyance of water

◦ Electricity consumption is associated with greenhouse gas (GHG) emissions
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Motivation

Data: National Research Council, 2011; California Public Utilities Commission, 2010; 
EYDAP, 2005

Unrecoverable discharged water per day

45 billion Liters

Water demand per day

200 million Liters
(0.8 million people - 2013)

400 million Liters
(3.4 million people - 2011)

In the U.S.: 
San Francisco: Athens:

Lost Water:



San Francisco – Case Study

Photo credit: priceonomics.com, twistedsifter.com



Source: San Francisco Public Utilities Commission, 2010

SFPUC Water System
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Non- Potable Water Reuse
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Methods
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Spatial Analysis

Life – Cycle Assessment (LCA)

Supply chain impacts Operational impacts
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Scenario Analysis
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Small Scale

Low Pop. Density High Pop. Density

Distribution Network:

Centralized Reuse Decentralized Reuse

Larger Scale

Centralized Wastewater Treatment Plant
Water Reuse Pipe DO NOT CITE OR REDISTRIBUTE
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Potable Water Reuse Systems for Life-Cycle Energy Consumption and Greenhouse Gas Emissions.” Environmental Science and Technology (2016)



Decentralized facility size for energy efficiency gains

Centralized Wastewater Treatment Plant
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Re-cap

• Framework for assessing decentralized water/wastewater systems.

• Systems approach for integrated and sustainable infrastructure.

• Generate modeling & planning support tools for optimal solutions with respect to energy 
and GHG emissions.

• Identify the effect of spatial & design parameters on the system performance.
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