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Cumulative Desal Growth CapacityCumulative Desal Growth Capacity
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Contracted Capacity By TechnologyContracted Capacity By Technology

1% Other
901,233 m3/d

4% ED
2,220,133 m3/d

9% MED
5,629,368 m3/d

13,869
desal plants

59% RO
37,066,568 m3/d

27% MSF
17,300,96 m3/d

courtesy  WDR/GWI
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Intake Costs IncreasingIntake Costs Increasing

• 35 MGD SWRO Gold Coast, Australia
• SWRO facility:
• Intake/outfall:

• 50 MGD SWRO Carlsbad, California

$557 million
$280 million

• 50 MGD SWRO Carlsbad, California
• SWRO facility:
• Intake/outfall:

$300 million
$150 million (new open sea)
$415 million (slant well)
$438 million (horiz ‘Ranney’)
$638 million (infiltraion gallery)
$650 million (beach wells)
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Desal Site Selection CriteriaDesal Site Selection Criteria

• Access to reliable seawater source

• Ability to minimize enviro impacts

• Ability to manage concentrate

• Access to adequate energy source

• Access to water distribution system
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Desal Intake ObjectivesDesal Intake Objectives

• Access to reliable seawater source
– provide stable water quality

– proximity to source– proximity to source
– existing intake availability

• Ability to minimize enviro impacts
– impingement / entrainment
– public opposition
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Traditional Channel IntakeTraditional Channel Intake

courtesy of Siemens
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Traditional Desal/Power Plant Intake & Outfall Traditional Desal/Power Plant Intake & Outfall 
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Traditional Seawater IntakeTraditional Seawater Intake
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Traditional Seawater IntakeTraditional Seawater Intake
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NotNot--soso--traditional Intaketraditional Intake
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Clean Water Act Clean Water Act �������� 316(b) 316(b) 

directs the EPA to assure the location, 

design, construction and capacity of 

cooling water intake structures reflect the cooling water intake structures reflect the 

best available technology (BAT) for 

minimizing adverse environmental impact 
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Intake OptionsIntake Options



���������	�
�	�
���
��	������������� �����	���	��

Passive Intake ScreensPassive Intake Screens

courtesy of Johnson Screens
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126.8 MGD Passive Intake 126.8 MGD Passive Intake 

courtesy of Veolia Water
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Vertical BeachwellVertical Beachwell
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21.2 MGD Sur, Oman Desalination Plant21.2 MGD Sur, Oman Desalination Plant

• Largest seawater beachwell intake

• Fractured karstic carbonate geology

• 33 wells produce 790 to 1900 gpm• 33 wells produce 790 to 1900 gpm

• 262’ deep at 130’ avg spacing

• 12”, 14” & 16” diameter
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Slant Well Intake Slant Well Intake 

courtesy of Municipal Water District of Orange Coun ty
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Horizontal Directional Drilled DrainsHorizontal Directional Drilled Drains

courtesy of Neodren
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13 MGD Fukuoka, Japan Desalination Plant13 MGD Fukuoka, Japan Desalination Plant

courtesy of Fukuoka District Waterworks
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Constructed Infiltration GalleryConstructed Infiltration Gallery

5’-0”

1’-0”

4’-8”

Total Flow: 27 MGD

SWRO Production Capacity: 13.2 MGD

Area of Intake: 5 acre (211’ x 1,030’) 
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Offshore Velocity Cap IntakeOffshore Velocity Cap Intake

courtesy Doosan Heavy Industries
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Offshore Velocity Cap IntakeOffshore Velocity Cap Intake

courtesy Doosan Heavy Industries
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82 MGD Ashkelon, Israel SWRO Plant82 MGD Ashkelon, Israel SWRO Plant

courtesy of VID Desalination Co

Concentrate 
Outfall

Intake Pump 
Station
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Concrete Ballasts Added to HPDE PipeConcrete Ballasts Added to HPDE Pipe

courtesy of Oceana
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Installing Concrete Ballasts Installing Concrete Ballasts 

courtesy of Oceana
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Pipes Enter CofferdamPipes Enter Cofferdam

courtesy of Oceania
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Shoreline Concentrate DischargeShoreline Concentrate Discharge
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47.5 MGD Llobregat, Spain Desalination Plant47.5 MGD Llobregat, Spain Desalination Plant

courtesy of ATLL
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28 MGD Chennai, India Desalination Plant28 MGD Chennai, India Desalination Plant
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35 MGD Gold Coast (Australia) Desalination Plant35 MGD Gold Coast (Australia) Desalination Plant

courtesy of SureSmart Water
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Gold Coast Desalination PlantGold Coast Desalination Plant

courtesy of SureSmart Water
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38 MGD Perth Seawater Desalination Plant38 MGD Perth Seawater Desalination Plant

courtesy of Water Corporation
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Perth Intake & Outfall ArrangementPerth Intake & Outfall Arrangement

Intake

Diffusers

Perth Desalination Plant

courtesy of Water Corporation
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Intake Head InstallationIntake Head Installation

courtesy of Water Corporation
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Perth Intake Screen + 1.5 yearsPerth Intake Screen + 1.5 years

courtesy of Water Corporation
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Perth Traveling Water ScreensPerth Traveling Water Screens

courtesy of Water Corporation
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66 MGD Sydney Desalination Plant66 MGD Sydney Desalination Plant

Intake Structure Cap

courtesy of Sydney Water
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Intake & Outfall TunnellingIntake & Outfall Tunnelling

courtesy of Sydney Water
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Intake CapIntake Cap

Intake Structure Cap

courtesy of Sydney Water
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Intake Cap InstallationIntake Cap Installation

47m  35m Jack-up Barge

Intake Structure Cap

courtesy of Sydney Water
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Intake Cap InstallationIntake Cap Installation

47m  35m Jack-up Barge

courtesy of Sydney Water
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109 MGD Melbourne Desalination Plant109 MGD Melbourne Desalination Plant

Desalinated
Water

Seawater
Intake

Concentrate
Discharge

courtesy of Victoria DSE



���������	�
�	�
���
��	������������� �����	���	��

Tunnelling AlternativesTunnelling Alternatives
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Intake Tunnel & Riser ArrangementIntake Tunnel & Riser Arrangement

Riser Shafts

Stub Connection 
Tunnels

Main Tunnel
On-shore

Shaft

Launch Chamber

Back Shunt Chamber

courtesy of Victoria DSE
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ConclusionConclusion

•• The number / size / environmental The number / size / environmental 
awareness of seawater desal is increasing, awareness of seawater desal is increasing, 
resulting in increased emphasis on intake resulting in increased emphasis on intake 
(and outfall) design and economics(and outfall) design and economics

•• Intake (and outfall) can be the ‘fatal flaw Intake (and outfall) can be the ‘fatal flaw 
issue’ of new seawater desal facilitiesissue’ of new seawater desal facilities


