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NEWTNEWT Center

 The Nanotechnology-Enabled Water 
Treatment Center is the first national center 
to develop water treatment   systems using 
nanotechnology.

 Innovation ecosystems funded by NSF ($37M, 
10 years) & 20+ industrial partners that help 
accelerate commercialization.

 27 Faculty, 82 Grad Students, 47 Undergrads,      
18 Post-Docs, 8 Staff Members

http://www.ngobox.org/wp-content/uploads/2013/08/water-security.jpg


NEWT

NEWT is leading a transition from large, chemical-
and energy-intensive treatment toward distributed 
physical and catalytic modules that exploit unique 

nano-scale phenomena to enhance treatment 
capacity and cost-efficiency.

NEWT will enable access to affordable, 
adequately treated water almost anywhere, 

by developing transformative & decentralized 
modular treatment systems empowered by 

nanotechnology that protect human lives and 
support economic development
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Increasing water demand
 80% increase in urban water demand by 2050
 1,386 – 6,764 Mm3 surface water deficit
 Competition for water from different sectors
 Food, water & energy nexus/conflicts
 Deteriorating ecosystem health 

Aging infrastructure
 Loss of water
 Secondary contamination of water quality 

(e.g., DBPs, pathogens, WW contaminants)
 Expensive maintenance

http://igeogers.weebly.com/water-demand-and-management-issues.html

Flörke et al., Nature Sustainability, 2018; 
http://graphics.latimes.com/la-aging-water-infrastructure/

A great opportunity to reconsider 
our urban water systems
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Zodrow et al., ES&T, 2017, 51: 10274-10281

A Hybrid, Adaptive Urban Water 
and Wastewater System

What are the water, energy
and financial implications of
• Direct potable reuse (DPR) 
• Indirect potable reuse
• Non-potable reuse
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(Liu et al., Nature Sustainability, submitted, 2019)

City of Houston

Water demand: 440MGD
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Decentralized Water Supply via DPR

Surface water treatment plant
WW treatment & reuse plant



NEWTEnergy Implication

Energy for distribution
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512 configurations

Status quo 
(no water reuse)

Interplay between freshwater withdraw, 
energy consumption and cost 

Assumed advanced treatment: 1.5 kWh/m3
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Technology Needs

1.5kwh/m3 

(Literature: 0.8 – 2.5)

• < 1.15kwh/m3, all configurations attain net energy saving
• > 1.73 kwh/m3, no configuration attain net energy saving

1.15kwh/m3 

(Liu et al., Nature Sustainability, submitted, 2019)



PrecipitationStudy domain

Simulated discharge at 
South outlet

Spatial datasets

Temporal & spatial 
distr. of storm water 

Reclaimed storm 
water 

Potable or 
nonpotable reuse

Advanced treatment



NEWTResiliency Study

Length

Age

Diameter

Material

NPB

121.72

18

8”

PVC

0

�

Linear model Sigmoid function

Probability

0.052

0.948

1 (Break)

0 (No break)

or

Input Output

Logistic regression model

 Test accuracy: 96.8%
 3 times higher pipe breakage frequency during 

draught (2011)
 Length, age and pipe material are dominant factors 



NEWTConcluding Remarks

 Data from different institutions need to be 
coordinated

 There is a great need for analytical tools in 
order to extract actionable information 

 Decision making needs to be at the systems 
level  

Rice University 13
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