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Learning Objectives / Key Question:

AWhat are some of the most significant global trends
In desalination?

AWhat 6s the state of SWRO
AWhat 6s the state of SWRO

A How / why does SWRO vary in the US vs. Australia?

Goal: Foster increased global awareness of seawater
desalination and key trends



Overview

AGlobal Trends in Desalination
ANorth American Trends in SWRO
AAustralian Trends in SWRO

ASWRO Comparison

AVirtual Tour



Global Trends
In Desalination



PrincipalDesalination Technologies
(Leslie, 2008)

Reverse Osmosis Multi-Stage Flash Distillation

Tampa, Florida USA Taweelah. UAE
Gulf of Mexico 26,000 — 28,000 mg/L 40,000 — 45000 mg/L

Co-located with power plant 710 MW Power plant
227.000 m3/day total desal

Membrane Processes Thermal Processes



Global Desalination Capacitiyrends

Source: Wangnick 2006

= ED (Electrodialysis)
= MED (Multi-effect distillation)
= MSF (Multi-stage flash)
NF (Nanofiltration)
== RO (Reverse 0smosis)
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DesalCapacityby Region and Technolog

Source: Wangnick 2006

O ED (Electrodialysis)

B EDI (Electrodionization)
OMED (Multi-effect distillation)
OMSF (Multi-stage flash)

B NF (Nanofiltration)

ORO (Reverse osmosis)
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DesalCapacityby Region and Technolog

Source: Balaban 2006

Capacity

Membranes 1,610*

Europe
Thermal 600 1.4
North Membranes 1,590 6.1
America Thermal 640 1.0
Membranes 2,200 6.0

Middle East

Thermal 1,080 15.9
Membranes 2,080 4.2

Far East
Thermal 380 0.9

*570in Spain



World SWROCapacity by Region

Sources: Wangnick 2006; IDA 2006
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Historical SWRO Energyrends

Source: Affordable Desalination Collaboration

kWh/m3 kWh/acre
%o, 0060 Common SWRO Range:
: 2.5-4.0 kWh/m3
7.29 9000 -
648 8000 ~ |
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1.62 2000
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324 4000 | 1.5 kWh/m3
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0.81 1000

1990 2000 2001 ERI 2005 ADC
Historical Time Line

Key = Energy Recovery Devices



Historical SWRO Costrends

US ¢/m3

LARGE SWRO DESALINATION T @
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SWRO In Australia & North America

A SWRO (vs. thermal) used almost exclusively in
Australia & North America

I Lower energy consumption
I Lower cost

I Smaller footprint

| Better aesthetics

Thermal



North American Trends
In SWRO



North AmericaSWRQO: 1990s

L Projects > 0.005 Mm3/d g A
P2 (Serious Planning / Construction / Installed) =,

: 53 %

TOTAL

No Facilities



North AmericaSWRQO: ~2000

k3 Projects > 0.005 Mm3/d oA
=0 (Serious Planning / Construction / Installed) Ji _

- _t-' ’ -

TOTAL
1 Facility, 0.095 Mm?3/d

Tampa
0.095 Mm?/d



North AmericaSWRQO: ~2010

TOTAL
r: upro " 17 Facilities, ~1.9 Mm3/d Two P 1écts
o 02 }n3/d

O 34 Mm3/d
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i¥ Seven Projects
1 Mm3/d

I:'lll- x

Coquina Coast
0.30 Mm?3/d

Two Projécts

3
0.098 Mm¥d 1o

0.095 Mm3d ~




North AmericaSWRQO: ~2010

- Two Projects
~0.028 Mm?/d
#1174 ¥

Carlsbad
0.19 Mm3/d

Tampa
0.095 Mm?/d



North AmericaSWRO: ~2010
{ nstalle ON L

TOTAL
2 Facilities, ~0.11 Mm?3/d

. Swansea
~ 0.011 Mm3/d
¥

FOFF

~

Tampa
0.095 Mm?/d



North AmericaSWRO: Summary

|l n about a decadeé

A Al potential projects (> 5,000 m?/d), including studies: ~ 25-30
AProjects In serious development (or more advanced): ~ 17
AProjects In construction (or more advanced): 4

AOperating facilities: 2

ATotal operating capacity: 0.11 Mm?3/d

Trend: Lots of interest, SLOW implementation




Australian Trends
In SWRO



Major Australian SWRO Facllities

Capacity (Mm?3/d)

Project

State

Project
Status

On-Line
Date

Approx.
Demand
Served

Perth 1
Perth 2

Gold Coast
Sydney
Melbourne

Adelaide

Municipal

Western
Australia

Western
Australia

Queensland

New South
WWEUES

Victoria

South
Australia

Operating

Design /
Construction

Operating

Commissioning
Design /
Construction

Design /
Construction

2007

2011

2008

2010

2011

2010

Nominal

0.129
0.136

0.125
0.250
0.409

0.303

0.129
0.273

0.170
0.500
0.549

0.303

17%

19%

20%

15%

33%

50%



