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Program Summary 
Designing within the water-stressed region of Dubai necessitated World Expo2020 Sustainability Pavilion project team to 
address water use holistically, demonstrating leadership at a site that will receive millions of visitors from around the world 
over a six month period. This session is not to be missed for participants who want to know more about how to design and 
implement sustainable water strategies for a site with Net Zero Water and Net Zero Energy goals. 
 
Learning Objectives 

A. How to approach water reuse design 
B. How water supports Better Cities 
C. Water reuse opportunities + constraints 
D. No “right answer” to sustainable water strategies   

 
 

Speakers: 

 Prentiss Darden 
 Denzil Gallaher 
 Aaron Vaden-Youmans 
 Sarah Sachs 
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Course / Learning Objectives 

• How to approach water reuse design

• How water supports Better Cities

• Water reuse opportunities + constraints

• No “right answer” to sustainable water strategies 
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Background + Site Context

Dubai: Past, Present, Future

Image Credit: GCD Worldwide
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UAE Water Use

82% 
above global average 

Image Credit:

Water Use

• Dubai: 145 gallons/ person/ day

• New York: 115 gallons/ person/ day

• San Francisco: 50 gallons/ person/ day

• Cape Town: 41 to 23 to 13 gallons/ person/ day
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Image Credit: National Geographic

Image Credit: National Geographic

Initial Design 
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Sustainability
Pavilion
Vision

Vision
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Design Ideas: Energy + Water Collection 

Design Ideas: Dew Harvesting Trees
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Design Ideas: Solar Energy Trees

Design Ideas: Capture water from air
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Obstacles + Redesign

Met an Obstacle

X

Reassess Design Ideas

• Water as a reusable resource

• Opened the door for integrated design 



6/1/2018

10

Integrated Water Strategy 

Potential Water Strategies
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Energy for Water

Active Dew 
Collection

Grid potable Fog Collection

Energy for Water – Seawater Desal

Energy for Water – Decentralized Desal
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Supply Option Weighted Score

Living Machine 74%
Condensate Recovery 71%
Grid TSE 63%
Traditional Wastewater Treatment 61%
Rainwater Collection 57%
Ground Water Traditional Desalination 57%
Ground Water Solar Desalination 57%
Groundwater Solar Still 55%
Grid Potable 51%
Bottled Water 51%
Passive Dew Collection 50%
Fog Harvesting 47%
Active AWG (e.g. EcoloBlue) 37%
Active Dew Collection 33%

Evaluation Results

OTH
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Active Dew 
Collection

Brackish 
desalination

Grid potable Wetland 
wastewater 
treatment

Water Balance: Supply & Demand
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EXHIBITIONS

IRRIGATION

TOILET FLUSHING

CLEANING

ABLUTIONS

4.4

1.6

SUPPLY DEMAND

16.4

(m3/day)(m3/day)

1.3

SINKS

DRINKING WATER

CATERING

9.1

SUPPLY SOURCE WATER DEMAND

TREATED 
EXHIBIT WATER

PAVILION 
BLACKWATER

PAVILION 
GREYWATER

EXPO DISTRICT 
STORM + SEWER

CONDENSATE

7.4

BACK-UP (AWG / 
NEAR-SURFACE 
DESAL)

9.0

FOG + DEW W-TREE IRRIGATION

• Blackwater treatment – waste from toilets, 
cleaning, catering

• Mining of district infrastructure to provide 
additional supply

Water Balance: Supply & Demand

Water Balance: Supply & Demand

EXHIBITIONS

IRRIGATION

TOILET FLUSHING

CLEANING

ABLUTIONS
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10.9

(m3/day)(m3/day)

SINKS

DRINKING WATER

CATERING

0.8

SUPPLY SOURCE WATER DEMAND

TREATED 
EXHIBIT WATER

PAVILION 
BLACKWATER

PAVILION 
GREYWATER

EXPO DISTRICT 
STORM + SEWER

CONDENSATE

10.9

BACK-UP (AWG / 
NEAR-SURFACE 
DESAL)

10.1

FOG + DEW W-TREE IRRIGATION

• Targeting 100% recovery greywater treatment 
systems for ablutions and sinks

Challenges

• Modeling water demands

• Energy use of water systems  

• Barriers to implementation
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District Scale Water Reuse

• Sustainability Pavilion: Site within a larger city

• Existing infrastructure: Coordination with neighbors

• Looking to connect: What worked, what didn’t

Final Design Solutions

Basis 
of 
Design
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Landscape + 
Water

Water Balance: Expo Mode

Water Balance: Legacy Mode
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Innovation: Water Reuse

• Low Flow Fixtures 
• Greywater Reuse
• Blackwater Reuse
• Condensate Reuse
• Stormwater Reuse

• Exhibition Backwash Reuse
• Low energy water systems

• Integrate visitor experience

Innovation: Water Tech + Design

• Demonstrate to replicate 

• Innovation Gallery 

• Technologies 
• Sewer mining 

• Passive water desalination

• Renewable powered desalination

• Metal organic framework 

• Dew capture

Innovation: Water Policy 

• Dubai’s progressive building code

• Progressing even more

• Role in shaping policy 

Image Credit: Dubai Municipality
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Conclusion

Questions?

THANK YOU




