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Municipal Wastewater Reuse in USA
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Global Income Distribution
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Urban Water Security Challenges

Surface Water Deficits (2041-2070)
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Wealthy City Solutions

100,000 I I I I I I
I @® North America
5 B Oceana & Singapore
- ® 4 China

¥ Middle East

80.000 - 4 Europe ]
- ¥ Latin America
L ® A Asia
= N ° « Africa

60,000 ® —
- "‘.‘ ‘

Per Capita GDP L e ®
($) i O
40,000 [ mv —
Y|
Data source: T 4 <&
The Brookings Institution (2015) I “

i 4

20,000 +— ‘ _
r <

N - A )
. 0 | | | | | |
0 5 10 15 20 25 30 35 ReNUW".
Nat_i’o'nalAlliance for Water Innovation POPUIation (m“"ons) EEVBEnAﬂ;‘gl ”G/'X;OE"E

INFRASTRUCTURE



Wealthy City Solutions
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Wealthy City Solutions
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Water Stress in China
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Water Stress in Europe
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Water Stress in the Americas
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Water Stress in Asia & Africa
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Reverse Osmosis Energy Intensity
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Innovations in Reverse Osmosis

Closed Circuit RO (CCRO) Batch RO
High pressure RO Circulation RO module
pump module pump
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Innovations in Desalination Design

DeepWater Desal
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Innovations in Manufacturing

The Four Industrial Revolutions
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Mechanization and the Mass production Automated production, The Smart Factory.
introduction of steam assembly lines using computers, IT-systems Autonomous systems,
and water power electrical power and robotics loT, machine learning

spectralengines.com
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Water for the World’s Poor
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Distributed Water Treatment

Conventlonal Pre-Treatment
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Sanitation Solutions

Proportion of population connected to sewers
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National Alliance for Water Innovation

Water for Food

[7] More than half of production from rainfed areas [] More than half of production from irrigated areas

B More than 75% of production from rainfed areas [l More than 75% of production from irrigated areas

Global total:
7,130 cubic kilometers
(80% from green water,
20% from blue water)

IWMI (2007)

Note: Production refers to gross value of production. The pie charts show total crop water evapotranspiration in
cubic kilometers by region.
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Wasted Water in Agriculture
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Agricultural Wastewater Treatment
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Agricultural Water Reuse
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An Early Ag Wastewater Prototype

The new plant will eventually be capable

of producing up to 1.6 billion gallons (5,000
acre-feet) of freshwater per year.

HydroRevolution's source of impaired water comes
from a 7,000-acre drainage area that serves farmers
in Panoche as well as several nearby Water Districts.

The plant will be capable of water treatment

with zero-liquid discharge, turning the excess salt
and minerals into usable by-products that have
industrial applications.

All the water generated by HydroRevolution will be
made available to the Panoche Water and Drainage
District.
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Final Thoughts

* BlueTech solutions are enabling water solutions in wealthy places.
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Final Thoughts

* BlueTech solutions are enabling water solutions in wealthy places.
* Like other technological innovations, they will find other applications.
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Final Thoughts

* BlueTech solutions are enabling water solutions in wealthy places.
* Like other technological innovations, they will find other applications.
« R&D is needed to drive down costs of desalination, reuse and recovery.
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Final Thoughts

* BlueTech solutions are enabling water solutions in wealthy places.
* Like other technological innovations, they will find other applications.
« R&D is needed to drive down costs of desalination, reuse and recovery.

* Key concepts:
-modularity
-systems-level thinking
-communicating success and vision

-
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