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Satellite & Decentralized Water
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Centralized wastewater
treatment facility with
reduced hydraulic loading
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upgraded to produce
reclaimed water
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Supporting Technologies
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Black . : :
| O | : [
Water w = : ; | | Non-potable
—_—k —_—t g | ' —=> — | e
S : | \ / Use
o : :
L , .
: l |
Primary Bio-Treatment Nutrient Advanced
Treatment (e.g., MBR) Recovery | ... Treatment -------
I_:'I Membrane Filtration
To central resource (Photo)catalysis
p— = recovery facility Electrochemlcgl Ox/Red :
Adsorption :
Stormwater or b X - :
—— b :
Gray water ;
E Potable
Primary Treatment Use
Traditional oeeioo——_ Todecentralized
Source Water R TR treatment plant

> G

-— -
—— —

Conventional Pre-Treatment
(Coagulation and Flocculation)

Zodrow et al. (2017)

ReNUWIt

Re-inventing the Nation’s

URBAN WATER
INFRASTRUCTURE



Advanced Treatment Technologies

Established
Polymeric RO
UV/HZOZ Treatment

Membrane Filtration
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Advanced Treatment Technologies

Established Developing

Polymeric RO New membranes

UV/H,0, -graphene oxide [ ool 1
0,/BAC -carbon nanotubes = freoeae

Adsorption

TiO, photocatalysis
Selective absorbents
Electrochemistry
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Modular Electrochemical UV/AOP

‘ SURFACE WATER POTABLE WATER [~ ﬂ

WASTE WATER
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UC BERKELEY ReNl{\N"/H
gegig%ﬁpﬁﬁg%lyg Barazesh et al. (2015) URBAN I SATER

INFRASTRUCTURE



UCBERKELEY
SUPERFUND

RESEARCH PROGRAM
SCIENCE FOR A SAFER WORLD

Open Air Cathode

carbon black
PTFE

carbon fiber paper

graphite powder
PTFE

Barazesh et al. (2015)

Gas Side

ReNUWIt

Re-inventing the Nation’s

URBAN WATER
INFRASTRUCTURE



H,O, Production
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H,O, Production

Energy (kWWh m‘3)
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UV/H,0, Treatment

Carbamazepine (C/Cq)
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Treatment Efficiency
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lron Removal

A) [ Total
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Metal Removal

- ATrace Metal (uM)
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Metal Removal
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Lessons for Small Thinkers

Distributed Advanced Water Treatment
* Important to Revolutionizing Urban Water
* Need for Inexpensive, Reliable Systems
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Lessons for Small Thinkers

Distributed Advanced Water Treatment
* Important to Revolutionizing Urban Water
* Need for Inexpensive, Reliable Systems

Cathodic H,0,/UV/Anode Prototype
* Employs Proven Technologies
 Robust and Inexpensive
 Many Challenges Remain
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