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Project Cost Factors - OutlineProject Cost Factors - Outline

➘ Factors Within Control of Project ProponentFactors Within Control of Project Proponent
● Project SizeProject Size
● Capacity Availability FactorCapacity Availability Factor
● Source Water QualitySource Water Quality
● Target Product Water QualityTarget Product Water Quality
● Concentrate Disposal MethodConcentrate Disposal Method
● Power Supply and Unit Power CostsPower Supply and Unit Power Costs
● Project Risk ProfileProject Risk Profile
● Environmental, Public Participation and Other Cost Environmental, Public Participation and Other Cost 

FactorsFactors

➘ Factors Outside of the Control of Project ProponentFactors Outside of the Control of Project Proponent



Project Size – Bigger is CheaperProject Size – Bigger is Cheaper



Capacity Availability FactorCapacity Availability Factor

➘ Availability Factor - % of Time per Year the Availability Factor - % of Time per Year the 
Plant is Producing Flow Equal to Or Higher Plant is Producing Flow Equal to Or Higher 
than its Design Capacitythan its Design Capacity

➘ Downtime = 100 % - Availability FactorDowntime = 100 % - Availability Factor

➘ Current Plant “Standard” Availability Factor is Current Plant “Standard” Availability Factor is 
95 %.95 %.

➘ Best-in-Class Plants Show Availability Track Best-in-Class Plants Show Availability Track 
Record of 98 % or More.Record of 98 % or More.

➘ Increasing Availability Factor from 95 to Increasing Availability Factor from 95 to 
100% Results in Capital Cost Increase of 20 100% Results in Capital Cost Increase of 20 
to 30 %.to 30 %.



200 MLd Barcelona SWRO Plant – 200 MLd Barcelona SWRO Plant – 
Example of 100 % Availability Example of 100 % Availability 

DesignDesign
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200 MLd Barcelona Plant 200 MLd Barcelona Plant 
Treatment FacilitiesTreatment Facilities
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Site Layout of Barcelona Site Layout of Barcelona 
SWRO PlantSWRO Plant
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Source Water Quality – Source Water Quality – 
Salinity & Temperature VariationsSalinity & Temperature Variations



Source Water QualitySource Water Quality
– Cost Impacts– Cost Impacts

Seawater Source Unit Construction 
Costs

Unit O&M Costs Unit Capital Costs

Mediterranean 1.0 1.0 1.0

Gulf of Oman 1.09 1.07 1.08

Red Sea 1.12 1.10 1.11

Arabian Gulf 1.16 1.14 1.15



Effect of Product Water Quality on RO System Effect of Product Water Quality on RO System 
CostsCosts

Single-Pass RO SystemSingle-Pass RO System

Partial Second Pass RO SystemPartial Second Pass RO System

Full Two-Pass RO SystemFull Two-Pass RO System

Full Two-Pass RO System + IXFull Two-Pass RO System + IX



Concentrate Disposal Concentrate Disposal 
MethodMethod



Power Supply and Unit Power Power Supply and Unit Power 
CostsCosts



Types of Power Supply and Costs Types of Power Supply and Costs 

➘ Interruptible vs. non-interruptible power supply;Interruptible vs. non-interruptible power supply;

➘ Tariff-driven power demand;Tariff-driven power demand;

➘ Use of natural gas vs. electrical energy for power Use of natural gas vs. electrical energy for power 
supply of RO high-pressure pump engines;supply of RO high-pressure pump engines;

➘ Power self-generation from natural gas;Power self-generation from natural gas;

➘ Collocation w/ power plants to avoid payment of the Collocation w/ power plants to avoid payment of the 
transmission portion of the Power Tariff.transmission portion of the Power Tariff.



Indirect Capital Costs are Direct Indirect Capital Costs are Direct 
Function of Project RisksFunction of Project Risks



Key Project Risks with Cost ImpactKey Project Risks with Cost Impact



Permitting (Licensing) RisksPermitting (Licensing) Risks

➘ Risks Associated with Obtaining Permits and Risks Associated with Obtaining Permits and 
Licenses for Plant Construction and Licenses for Plant Construction and 
OperationOperation

➘ Key Permitting Risks & Costs:Key Permitting Risks & Costs:
● Obtaining of Environmental PermitsObtaining of Environmental Permits
● Environmental Impact Mitigation CostsEnvironmental Impact Mitigation Costs
● Air pollution emission permits – for power self-Air pollution emission permits – for power self-

generationgeneration
● Source water intake permits – for subsurface Source water intake permits – for subsurface 

intakesintakes
● Risk of public non-acceptance of the facilityRisk of public non-acceptance of the facility



Entitlement RisksEntitlement Risks

➘ Risks associated with:Risks associated with:
●   Control of the costs of use of the desalination Control of the costs of use of the desalination 

plant site;plant site;

● Use of existing intake and outfall Use of existing intake and outfall 
infrastructure and rights of way;infrastructure and rights of way;

● Potential changes of technology and capacity Potential changes of technology and capacity 
of existing host facilities (i.e., power plants of existing host facilities (i.e., power plants 
and wastewater plants).and wastewater plants).



Power Supply RisksPower Supply Risks

➘ Risks associated with the availability of low-Risks associated with the availability of low-
cost power supply sources.cost power supply sources.

➘ Use of renewable power could double unit Use of renewable power could double unit 
power costs power costs 

➘ Requirements to reduce carbon footprint of Requirements to reduce carbon footprint of 
the desalination plant operations in the future the desalination plant operations in the future 
could trigger needs for purchase of CO2 could trigger needs for purchase of CO2 
emission credits.emission credits.

➘ Low Power Supply Availability Factor, Poor Low Power Supply Availability Factor, Poor 
Power Quality and Frequent Power Power Quality and Frequent Power 
Interruptions can Increase Power CostsInterruptions can Increase Power Costs



Construction RisksConstruction Risks

➘ Risks of potential increase in the construction Risks of potential increase in the construction 
costs due to:costs due to:

● Unusual subsurface site conditions (i.e., buried oil Unusual subsurface site conditions (i.e., buried oil 
contamination, asbestos pipe, etc.);contamination, asbestos pipe, etc.);

● Delay of delivery of key equipment and materials;Delay of delivery of key equipment and materials;
● Construction cost overruns;Construction cost overruns;
● Designer and construction contractor errors and Designer and construction contractor errors and 

omissions;omissions;
● Performance and reliability risks during start up and Performance and reliability risks during start up and 

commissioning.commissioning.
➘ Solution:  Select Only Construction Solution:  Select Only Construction 

Companies and Engineers with Proven Track Companies and Engineers with Proven Track 
Record and Desalination Experience.Record and Desalination Experience.



Source Water Quality RisksSource Water Quality Risks

➘ Risks related to:Risks related to:
● Seasonal or annual changes in source water quality Seasonal or annual changes in source water quality 

due to climate impacts, waste dischargers in the due to climate impacts, waste dischargers in the 
vicinity of the intake, algal blooms and changing vicinity of the intake, algal blooms and changing 
location of underwater currents.location of underwater currents.

● Wastewater and industrial discharges with Wastewater and industrial discharges with 
contaminants that can destroy RO membrane contaminants that can destroy RO membrane 
integrity.integrity.

● Highly fouling effects of ship traffic and dredging.Highly fouling effects of ship traffic and dredging.

➘ Solutions:Solutions:
● Use deep (> 12 m) offshore intakes;Use deep (> 12 m) offshore intakes;
● Avoid intake location in underwater currents;Avoid intake location in underwater currents;
● Complete a full 12-month source water quality Complete a full 12-month source water quality 

characterization.characterization.



Technology RisksTechnology Risks

➘ Potential downsides of using new and Potential downsides of using new and 
unproven technologies with limited track unproven technologies with limited track 
record.record.

➘ New technologies could result in loss of plant New technologies could result in loss of plant 
productivity and availability due to downtime.  productivity and availability due to downtime.  
Consider such downsides against the Consider such downsides against the 
magnitude of potential upsides from energy magnitude of potential upsides from energy 
savings, reduced chemical consumption or savings, reduced chemical consumption or 
increased plant fresh water production.increased plant fresh water production.

➘ Example – Membrane PretreatmentExample – Membrane Pretreatment



Seawater Membrane Seawater Membrane 
Pretreatment Experience to Pretreatment Experience to 

DateDate



Membrane Filters - Operational Challenges & Lessons Membrane Filters - Operational Challenges & Lessons 
Learned -1Learned -1



Membrane Filters - Operational Challenges & Lessons Membrane Filters - Operational Challenges & Lessons 
Learned -2Learned -2



Regulatory RisksRegulatory Risks

➘ Risks associated Risks associated 
with the effect of with the effect of 
change in change in 
environmental, environmental, 
engineering, engineering, 
construction or other construction or other 
government government 
regulations and their regulations and their 
impacts of project impacts of project 
capital and O&M capital and O&M 
costs.costs.

➘ Examples:Examples:
● Changes in Changes in 

Building Codes;Building Codes;
● Change in Change in 

discharge discharge 
regulations;regulations;

● Increasingly Increasingly 
stringent product stringent product 
water quality water quality 
requirements.requirements.



Operational RisksOperational Risks

➘ Risks associated Risks associated 
with inadequate with inadequate 
and/or negligent and/or negligent 
desalination plant desalination plant 
operation and operation and 
maintenance:maintenance:
● Inexperienced Inexperienced 

Contractors;Contractors;
●   Selection of poor Selection of poor 

quality materials quality materials 
and membranesand membranes

➘ Consequences:Consequences:
● Permanent Damage Permanent Damage 

of RO Membrane of RO Membrane 
Elements;Elements;

● Reduced energy Reduced energy 
efficiency of large efficiency of large 
pumps and energy pumps and energy 
recovery devices.recovery devices.

➘ SolutionSolution:  Use of  :  Use of  
Experienced Experienced 
Contractors with Contractors with 
Proven Track Record Proven Track Record 



Desalinated Water Demand RisksDesalinated Water Demand Risks

➘ Risks associated Risks associated 
with limited use of with limited use of 
the desalination the desalination 
plant due to variable plant due to variable 
seasonally driven or seasonally driven or 
temporary drought temporary drought 
driven demand for driven demand for 
desalinated water.desalinated water.

➘ Solutions:Solutions:
● Plant operation at Plant operation at 

all times;all times;
● Take-or-pay Take-or-pay 

contractual contractual 
arrangements with arrangements with 
wholesale supplierwholesale supplier

● Subsidy for Subsidy for 
desalinated water desalinated water 
to cover idle to cover idle 
periods.periods.



Financial RisksFinancial Risks

➘ Risks related to:Risks related to:
➘   The financial strength The financial strength 

(credit capacity) of the (credit capacity) of the 
entity which will be the entity which will be the 
main desalinated water main desalinated water 
user.user.

➘ Political stability of the Political stability of the 
country hosting the country hosting the 
desalination project.desalination project.

➘ Stability of local currency.Stability of local currency.

➘ Project lenders favor Project lenders favor 
financial financial 
agreements with agreements with 
entities which have entities which have 
proven track record proven track record 
in servicing their in servicing their 
depth and equity depth and equity 
obligations and obligations and 
which do not carry which do not carry 
excessive amount of excessive amount of 
previous fiscal previous fiscal 
obligations.obligations.



Other Factors Under the Control of the Other Factors Under the Control of the 
Owner which Impact Project CostsOwner which Impact Project Costs



Other Factors Under the Control of the Owner which Other Factors Under the Control of the Owner which 
Impact Project Costs (Continued)Impact Project Costs (Continued)



Cost Factors Outside of the Control Cost Factors Outside of the Control 
of  the Project Ownerof  the Project Owner



P O S E I D O N  R E S O U R C E 
S

Questions?



Lunch BreakLunch Break


