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Problem

Use of open-ocean intake designs for 
seawater reverse osmosis treatment 
facilities significantly increases the 
complexity of the pre-treatment processes complexity of the pre-treatment processes 
required to protect the membranes. 
Considerable increases in overall 
treatment costs occur as a result of the 
these required additional processes.



Alternative Intake Types

• Beach Wells
• Beach Galleries• Beach Galleries
• Horizontal Wells/Drains
• Seabed Filters



Beach Wells

Multi-Well system parallel to the bank on shoreline  (from Missimer, 
2008, copyrighted by Schlumberger Corporation, Inc. )



Advantages of Beach Wells

• Well-known design solution commonly 
used in the industry

• Materials are readily available for 
constructionconstruction

• Proven performance in reduction of SDI 
and organic foulants

• Installations have flexibility in design and 
location



Disadvantages of Beach Wells

• Not suited for large intake volumes
• Large maintenance costs when many • Large maintenance costs when many 

wells are required
• Corrosion of pumps in seawater 

application causes short-term replacement



Tia Maria Site, Southern Peru

Site for an alternative intake.



Beach Galleries

Sectional view of self-cleaning beach filter for La rnaca, 
Cyprus (from Missimer, 2008, copyrighted by 
Schlumberger Corporation, Inc.)



Beach Galleries

Plan view of self-cleaning beach filter for Larnaca , 
Cyprus. (from Missimer, 2008, copyrighted by 
Schlumberger Corporation, Inc.)



Advantages of Beach Galleries

• Designs can handle large volumes of 
seawater

• They can be designed as self-cleaning, 
using wave-actionusing wave-action

• Generally low maintenance costs
• One or more units can be manifolded to a 

single pump



Disadvantages of Beach Galleries

• Difficulty in environmental permitting
• Construction requires the use of sheet 

piling and temporary dewatering
• Construction costs can be high• Construction costs can be high
• Limitations on use, not good on high 

energy coasts
• Potential storm damage



Horizontal Wells

Pressure head loss and flow in a horizontal well (fr om 
Missimer, 2008, copyrighted by Schlumberger 
Corporation, Inc.)



Advantages of Horizontal Wells

• Potential high volume yields
• Effective reduction in SDI and organics
• Has no significant effect on the marine • Has no significant effect on the marine 

bottom during construction
• Has flexible geometry for installation as an 

array



Disadvantages of Horizontal Wells

• Acts similar to a slow sand filter with high 
plugging potential

• Increased infiltration in sensitive marine 
environments can cause environmental environments can cause environmental 
impacts in certain cases

• Mixed success in operation of installations, 
some significant failures

• No possibility of cleaning



Horizontal Wells-Geochemical Plugging

Acicular aragonite crystals infilling pores between  carbonate grains 
(plane-light thin section photomigraph, slide from Dr. Robert 
Ginsburg, University of Miami)



Seabed Filters

Seabed Filtration Gallery, Fukuoka, Japan 
(from Pankratz, 2006)



Advantages of Seabed Filters

• Can yield substantial volumes of water
• Proven reduction in SDI and other 

organics that have high fouling potential
• If designed properly, can work in all • If designed properly, can work in all 

conditions, including storms
• If located in an area with a clean sand 

bottom, it can be cleaned periodically



Disadvantages of Seabed Filters

• Can have substantial environmental 
impacts

• Acts as a slow sand filter and must have 
periodic maintenanceperiodic maintenance

• Geochemical plugging can occur if used in 
tropical or semi-tropical setting

• Construction costs can be higher than an 
open-ocean intake in certain cases



Other Possible Intake Designs

• Ranney collectors or collector wells
• Water tunnels with vertical or horizontal • Water tunnels with vertical or horizontal 

lateral inflow pipes



Cost Considerations

• The potential for use of various subsurface 
intake design is scale-dependant and a 
given design may not be financially 
feasible at a given site

• Capital costs for construction may be 
similar or higher than an open-intake

• Operating costs are typically much lower 
than an open intake due to the higher 
quality of the raw water



Capital Costs of Intake Types Vs. 
Conventional Open-Ocean Intake
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Cost curve for water supply intake alternatives (fr om Wright and Missimer, 1997, 
Copyrighted by Schlumberger Corporation, Inc.)

RAW WATER RATE OF FLOW



Operating Costs of Intake Types Compared 
to an Open Ocean Intake
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Annual O&M costs for water supply intake alternativ es (from Wright and 
Missimer, 1997, Copyrighted by Schlumberger Corpora tion, Inc.)
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Conclusions

• Use on a subsurface seawater intake is 
dependant on the local hydrogeologic and 
environmental conditionsenvironmental conditions

• Various types of subsurface intakes are 
scale-dependant and their use for very 
high-volume seawater desalination intakes 
is not feasible



Conclusions

• The capital cost for using an alternative 
subsurface intake is comparable to the 
use of an open-ocean intake.

• Maintenance costs of operation of the • Maintenance costs of operation of the 
alternative intakes is similar to than of an 
open-ocean intake.

• Overall operation costs for the treatment 
plant is significantly lower using any of the 
subsurface intake designs


