
Day  3:  Desalination Project Day  3:  Desalination Project 
Costs – Trends, Examples and Costs – Trends, Examples and 

Interactive SessionInteractive Session

June 27, 2013 June 27, 2013 

13:00-13:3013:00-13:30

3.3 Cost Estimating 3.3 Cost Estimating 
Session – Team Session – Team 
AssignmentsAssignments

Water Globe Water Globe 
ConsultingConsulting

Nikolay Voutchkov, PE, BCEENikolay Voutchkov, PE, BCEE

Cost Estimating of SWRO  
Desalination Plants



Interactive Cost Estimating Interactive Cost Estimating 
Session - OutlineSession - Outline

1.1. Form 5 Cost-estimating Teams – up to 7 Form 5 Cost-estimating Teams – up to 7 
People per Team.People per Team.

2.2. Each Team is Assigned One Project and       Each Team is Assigned One Project and       
is Given Power Point Sheet to Fill upis Given Power Point Sheet to Fill up

3.3. Each Team Has One Hour to Develop Cost Each Team Has One Hour to Develop Cost 
Estimate which Incorporates:Estimate which Incorporates:

● Capital CostsCapital Costs
● O&M Costs O&M Costs 
● Cost of Water ProductionCost of Water Production



Interactive Cost Estimating Interactive Cost Estimating 
Session – Outline Session – Outline 

(Continued)(Continued)
4.4. Cost Estimates are Developed Based on the Cost Estimates are Developed Based on the 

Toolbox and Format of Cost Estimating Toolbox and Format of Cost Estimating 
Example presented in Session 3.2Example presented in Session 3.2

5.5. Each Team Saves Their Cost Estimate on USB Each Team Saves Their Cost Estimate on USB 
Flash Drive and the Estimates are Loaded on Flash Drive and the Estimates are Loaded on 
the Main Computer During the Coffee Breakthe Main Computer During the Coffee Break

5.5. Each Team Will Have 15 min After the Break to Each Team Will Have 15 min After the Break to 
Present their Cost Estimate.Present their Cost Estimate.

6.6. The Team  Which Comes Closest to the Actual The Team  Which Comes Closest to the Actual 
Project Water Cost Receives a Praise.Project Water Cost Receives a Praise.





Select One of the Following Projects:Select One of the Following Projects:

1.1. 64 MLD Palm Jumeirah SWRO Plant, UAEs – Arabian Gulf64 MLD Palm Jumeirah SWRO Plant, UAEs – Arabian Gulf

2.2. 140 MLD Fujairah SWRO Plant, UAE – Arabian Gulf140 MLD Fujairah SWRO Plant, UAE – Arabian Gulf

3.  75.8 MLD Jorf Lasfar SWRO Plant, Morocco – 3.  75.8 MLD Jorf Lasfar SWRO Plant, Morocco – 
          MediterraneanMediterranean

4. 64 MLD Larnaca SWRO Plant, Cyprus - Mediterranean4. 64 MLD Larnaca SWRO Plant, Cyprus - Mediterranean

5.  150 MLD Shuaibah SWRO Plant, Saudi Arabia – Red Sea5.  150 MLD Shuaibah SWRO Plant, Saudi Arabia – Red Sea



64 MLD Palm Jumeirah, Dubai64 MLD Palm Jumeirah, Dubai
Norit UF SystemNorit UF System



64 MLD Palm Jumeirah, Dubai64 MLD Palm Jumeirah, Dubai
Process SchematicProcess Schematic



64 MLD Jumeirah Plant – Key Statistics64 MLD Jumeirah Plant – Key Statistics
Parameter Value Parameter Value

Capacity – m3/d 64,000 Intake – 245.4 MLD

Discharge – 181.4 MLD

Intake – Onshore 
Intake/Onshore 

Discharge

Date Commissioned  2008 Pretreatment System Micro screens & 
UF 

Pressure Filters 

Recovery 40 % RO System
(Hydranautics 
Membranes)

Conventional RO 
Design

2 passes/2 stages

Feed TDS, ppt 40 - 44
(42 avg.)

Energy Recovery
System

DWEER 
Pressure 

Exchangers

Feed Temperature 22 to 36 ºC
(28 ºC avg.)

Energy Use 4.1 kWh/m³

Unit Cost of Power US$0.03/kWh Post-treatment Calcite Filters & 
CO2



64 MLD Palm Jumeirah Schematic64 MLD Palm Jumeirah Schematic



Fujairah SWRO Plant, UAEFujairah SWRO Plant, UAE

Fresh Water Production Capacity = 140,000 m³/d



Fujairah – Key StatisticsFujairah – Key Statistics
Parameter Value Parameter Value

Capacity – m3/d 140,000 Intake/Discharge
Intake = 376 MLD
Discharge = 236 MLD

1.5 km Offshore 
Intake/Onshore 

Discharge

Date Commissioned  2002 Pretreatment System Dual Media 
Gravity Filters 

Recovery 41 % RO System
(Hydranautics 
Membranes)

Conventional RO 
Design

2 passes/2 stages

Feed TDS, ppt 40 - 42 
(26 avg.)

Energy Recovery
System

Pelton Wheels

Feed Temperature 22 to 36 ºC
(28 ºC avg.)

Energy Use 4.5 kWh/m³

Post-treatment Lime + CO2



Fujairah Intake System – 1.5 km OffshoreFujairah Intake System – 1.5 km Offshore



Treatment ProcessesTreatment Processes

Fujairah Seawater Desalination Fujairah Seawater Desalination 
PlantPlant

140,000 m³/d140,000 m³/d



75.8 MLD Jorf Lasfar, 75.8 MLD Jorf Lasfar, 
MoroccoMorocco



75.8 MLD  Jorf Lasfar SWRO Plant– Key 75.8 MLD  Jorf Lasfar SWRO Plant– Key 
StatisticsStatistics

Parameter Value Parameter Value

Capacity – m3/d 75,800 Intake/Discharge
Intake = 203 MLD
Discharge = 127.2 MLD

Onshore Intake & 
Onshore Discharge 

Date 
Commissioned

 2013 Pretreatment System DAF +
UF 

Recovery 41 % RO System
(Hydranautics 
Membranes)

Conventional RO 
Design

2 passes/2 stages

Feed TDS, ppt 36 - 40
(38 avg.)

Energy Recovery
System

ERI Pressure 
Exchangers

Feed Temperature 24 to 34 ºC
(30 ºC avg.)

Energy Use 3.8 kWh/m³

Unit Cost of Power US$0.04/kWh Post treatment Lime + CO2



75.8 MLD Jorf Lasfar, Morocco – Onshore 75.8 MLD Jorf Lasfar, Morocco – Onshore 
Intake – Recovery 43 %Intake – Recovery 43 %



75.8 MLD Jorf Lasfar, Morocco – 75.8 MLD Jorf Lasfar, Morocco – 
Product Water – Partial Second Product Water – Partial Second 

PassPass



75.8 MLD Jorf Lasfar, Morocco – 75.8 MLD Jorf Lasfar, Morocco – 
Pretreatment –DAF + UFPretreatment –DAF + UF



75.8 MLD Jorf Lasfar, Morocco – 75.8 MLD Jorf Lasfar, Morocco – 
Pretreatment –DAF + UFPretreatment –DAF + UF



75.8 LD Jorf Lasfar Plant – 75.8 LD Jorf Lasfar Plant – 
RO SystemRO System



75.8 MLD Jorf Lasfar Plant – RO System 75.8 MLD Jorf Lasfar Plant – RO System 
(Continued)(Continued)



75.8 MLD Jorf Lasfar Plant – 75.8 MLD Jorf Lasfar Plant – 
Post TreatmentPost Treatment



64 MLD Larnaca SWRO Plant 64 MLD Larnaca SWRO Plant 
- Cyprus- Cyprus



64 MLD  Laranca SWRO Plant– Key 64 MLD  Laranca SWRO Plant– Key 
StatisticsStatistics

Parameter Value Parameter Value

Capacity – m3/d 64,000 Intake/Discharge
Intake = 164 MLD
Discharge = 100 MLD

Offshore HDPE 
Intake – 80 MLD/1.1 

km 
Offshore HDPE Pipe 
Discharge – 1.5 km 

Date 
Commissioned

 2008 (expanded) Pretreatment System Single-stage gravity 
media filters

Recovery 43 % RO System
(Hydranautics 
Membranes)

 RO Design
Partial Second Pass

Feed TDS, ppt 36 - 41
(38 avg.)

Energy Recovery
System

Pelton Wheels

Feed Temperature 20 to 32 ºC
(28 ºC avg.)

Energy Use 4.42 kWh/m³

Unit Cost of Power US$0.09/kWh Post-treatment Calcite Contactors & 
CO2



64 MLD Larnaca SWRO Plant - 64 MLD Larnaca SWRO Plant - 
Treatment SchematicTreatment Schematic



150 MLD Shuaibah SRWO Project 150 MLD Shuaibah SRWO Project 
 S. Arabia – Red Sea S. Arabia – Red Sea



150 MLD  Shuaibah SWRO Plant– 150 MLD  Shuaibah SWRO Plant– 
Key StatisticsKey Statistics

Parameter Value Parameter Value

Capacity – m3/d 150.000 Intake/Discharge Onshore Intake – 
389 MLD

Onshore Discharge

Date Commissioned  2008 
(expanded)

Pretreatment 
System

Single-stage 
pressure granular 

media filters

Recovery 40 % RO System
(Hydranautics 
Membranes)

 RO Design
Full Second Pass

Feed TDS, ppt 44 - 46
(44.46 avg.)

Energy Recovery
System

ERI Pressure 
Exchangers

Feed Temperature 25 to 35 ºC
(30 ºC avg.)

Energy Use 4.8 kWh/m³

Unit Cost of Power US$0.03/kWh Post-treatment Limestone 
Contactors & CO2



150 MLD Shuaibah SWRO Plant150 MLD Shuaibah SWRO Plant



150 MLD Shuaibah Pretreatment 150 MLD Shuaibah Pretreatment 
SystemSystem



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

Question
s?


