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Motivation

Lost Water:
Unrecoverable discharged water per day Water demand per day
In the U.S.:
San Francisco: Athens:
Lot | R
200 million Liters 400 million Liters
(0.8 million people - 2013) (3.4 million people - 2011)

45 billion Liters
Lost Energy.
° In California, 8% of electricity is related to treatment and conveyance of water

o Electricity consumption is associated with greenhouse gas (GHG) emissions

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




San Francisco — Case Study

Photo credit: priceonomics.com, twistedsifter.com
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v§ San Francisco Chronicle California Drought

Running Dry

California’s record-breaking drought, now in its fourth year. 1s altering the state — perhaps forever.
From what we eat to where we live to what our homes look like. a shrinking water supply affects

everyone. Throughout the crisis. The Chronicle has had a team of reporters and photographers

tracking California’s environmental, economic and social transformation. In 2015, The Ches

extending its resources to cover the changing lang a rm"ng
111s, an

Obama proposes new approaches to Western water shortages
< By Carolyn Lochhead

WASHINGTON — Spurning dams for research in water technology,
President Obama laid out a striking contrast Tuesday to the strategies
adopted by California lawmakers in both parties on how to remedy ...
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Non- Potable Water Reuse
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Methods

Spatial Analysis

Life — Cycle Assessment (LCA)

Supply chain impacts Operational impacts
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Scenario Analysis

Centralized Reuse

Decentralized Reuse
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* Centralized Wastewater Treatment Plant
B Water Reuse Pipe

DO NOT CITE OR REDISTRIBUTE
In Review: Kavvada O., Nelson K., Stokes-Draut J., Hendrickson T., Eisenstein W. and Horvath A. “Assessing Location and Scale of Urban Non-

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

4.0 : :
N — decentralized
c 337 --- centralized
4
i [ <
- il > ] E
Y >
- « - 9
- - ] GJ
. c
L
° ‘," )
b =
=257 2
i Ly « ] f:
= ¥ ] ! 1.9 2,000 4,000 6,000 8,000 10,000
I <t System scale (# of people served)
‘ [ s, o o //_’
| N y . :
2y Minimum decentralized facility size (# of people served)
- o ; : : for energy efficiency gains over centralized reuse
= I 100 - 500 people
< 7 o I 500 - 1000 people
~ o | 11000 - 3000 people
o R " ]3,000-5,000 people
z t O
TIPPIR - DI e " 15,000 - 7,000 people
* Centralized Wastewater Treatment Plant I 7,000 - 10,000 people
I over 10,000 people
DO NOT CITE OR REDISTRIBUTE 777 Not residential areas

In Review: Kavvada O., Nelson K., Stokes-Draut J., Hendrickson T., Eisenstein W. and Horvath A. “Assessing Location and Scale of Urban Non-

Potable Water Reuse Systems for Life-Cycle Energy Consumption and Greenhouse Gas Emissions.” Environmental Science and Technology (2016)



Re-cap

Framework for assessing decentralized water/wastewater systems. §$¢ %%
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ldentify the effect of spatial & design parameters on the system performance.

Generate modeling & planning support tools for optimal solutions with respect to energy
and GHG emissions.
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Systems approach for integrated and sustainable infrastructure.
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