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Project Cost Estimating Project Cost Estimating 
Overview - OutlineOverview - Outline

➘ Project Cost Definitions;Project Cost Definitions;
➘ General Methodology for Preparation of General Methodology for Preparation of 

Project Cost Estimates;Project Cost Estimates;
➘ Type and Accuracy of Project Cost Type and Accuracy of Project Cost 

Estimates;Estimates;
➘ Cost Models.Cost Models.



Desalination Cost Desalination Cost 
ComponentsComponents

➘ Capital Costs:Capital Costs:
● Construction (Direct or “Hard”) Capital Costs;Construction (Direct or “Hard”) Capital Costs;
● Indirect (“Soft”) Capital Costs.Indirect (“Soft”) Capital Costs.

➘ Operation & Maintenance Costs:Operation & Maintenance Costs:
● Variable;Variable;
● Fixed.Fixed.

➘ Cost of Water:Cost of Water:
● Annualized Capital Costs;Annualized Capital Costs;
● O&M Costs.O&M Costs.
● Variable + FixedVariable + Fixed



Seawater Desalination Plant – Seawater Desalination Plant – 
Construction (Direct) Capital Construction (Direct) Capital 

CostsCosts

Intake – 5 to 20 % 
of Construction Costs

Discharge –  5 to 15 % 
of Construction Costs

RO System –
 40 % to 60 % of 

Construction CostsPretreatment – 
15% to 20 % 

of Construction 
costs



Seawater Desalination Seawater Desalination 
Plant – Soft (Indirect) Plant – Soft (Indirect) 

Capital CostsCapital Costs
➘ Project EngineeringProject Engineering

➘ Project Development &Project Development &

        Environmental ReviewEnvironmental Review

➘ Project FinancingProject Financing

➘ ContingencyContingency



SWRO Desalination PlantSWRO Desalination Plant
 Cost Breakdown Cost Breakdown



Seawater Desalination Seawater Desalination 
Plant –  O&M CostsPlant –  O&M Costs

Intake – 3 to 5 % 
of Construction Costs

Discharge –  2 to 5 % 
of Construction Costs

RO System –
 70 % to 80 % of 

O&M CostsPretreatment – 
15% to 20 % 
of O&M costs



Typical Cost of Water (in US$2013) Typical Cost of Water (in US$2013) 
and Energy Rangesand Energy Ranges

(Medium & Large SWRO Plants)(Medium & Large SWRO Plants)

Classification Cost of
Water 

Production 
(US$/m³)

SWRO System 
Energy Use 

(kWh/m³)

Low-End Bracket 0.5 – 0.8 2.5 – 2.8

Medium Range 1.0- 1.5 3.0 – 3.5

High-End Bracket 2.0 – 4.0 4.0 – 4.5

Average 1.1 3.1



Cost Comparison of Alternative Desalination Cost Comparison of Alternative Desalination 
TechnologiesTechnologies



General Methodology for General Methodology for 
Preparing Cost EstimatePreparing Cost Estimate

1. Determine Project Size, Availability and Location/Site;
2. Establish Source and Product Water Quality;
3. Identify the Location of:

❑ Intake;
❑ Discharge;
❑ Point of Delivery to the Water Supply System;
❑ Source of Power Supply.

4. Complete Initial Environmental Review;
5. Use Cost Curves, Models or Detailed Cost 
      Calculations to Determine Capital and O&M Costs;
 6. Identify the Source and Conditions of Project 
     Funding;
 7. Calculate Cost of Water Production.



Type and Accuracy of Type and Accuracy of 
Cost EstimatesCost Estimates

➘ Conceptual Cost  EstimateConceptual Cost  Estimate
● Developed During Initial Planning/Phasing;Developed During Initial Planning/Phasing;
● Accuracy – 50 % to + 100 %.Accuracy – 50 % to + 100 %.

➘ Preliminary Cost EstimatePreliminary Cost Estimate
● Developed when Project Scope is Well Defined;Developed when Project Scope is Well Defined;
● Accuracy – 30 % to + 50 %.Accuracy – 30 % to + 50 %.

➘ Budgetary Cost EstimateBudgetary Cost Estimate
● Used to Determine Project Budget and Procure Services;Used to Determine Project Budget and Procure Services;
● Accuracy – 15 % to + 30 %. Accuracy – 15 % to + 30 %. 

➘ Preliminary Cost EstimatePreliminary Cost Estimate
● Developed based on Detailed Project Design.Developed based on Detailed Project Design.
● Accuracy – 5 % to + 10 %.Accuracy – 5 % to + 10 %.



Type and Accuracy of Cost Type and Accuracy of Cost 
EstimatesEstimates



Type and Accuracy of Cost Type and Accuracy of Cost 
Estimates (continued)Estimates (continued)



Conceptual Cost EstimateConceptual Cost Estimate

• Purpose – to Determine an Order-of-Magnitude 
     values of capital, O&M and water production costs.

• Typically Used for:
❑ Preliminary Screening of Water Supply Alternatives;
❑ General Cost-of-water Comparisons with Other Sources of
       water supply;
❑ Preliminary Site Screening;
❑ Fatal Flow Analysis.

• Estimate Usually Based on: 
❑ Cost-capacity curves;
❑ Scale-up or down empirical factors and exiting project costs;
❑ Source and product water quality, location and size.



Preliminary Cost Estimate Preliminary Cost Estimate 

• Purpose –  higher-accuracy estimate developed for 
      specific site and conditions.

• Typically Used for:
❑ Site-specific project cost assessment;
❑ Evaluation of alternative treatment processes & equipment.



Preliminary Cost Estimate - Preliminary Cost Estimate - 
Information Needed for Information Needed for 

DevelopmentDevelopment



Budgetary Cost Estimate Budgetary Cost Estimate 

• Purpose – for inclusion in owner’s fiscal planning
      and budgeting process.

• Typically Used for:
❑ Project Funding;
❑ Project Comparison;
❑ Refinement of Project Design/Value Engineering.



Budgetary Cost Estimate - Budgetary Cost Estimate - 
Information Needed for Information Needed for 

DevelopmentDevelopment



Detailed Cost Estimate Detailed Cost Estimate 

• Purpose – to determine construction contract price.
      Costs based on actual design, equipment vendor
      firm prices, and quantity of materials, labor and 
      other consumables.

• Typically Used for:
❑ Contractor procurement;
❑ Determination of most probable construction, O&M and 
       water costs;
❑ Tracking of project construction progress and expenditures.



Detailed Cost Estimate - Detailed Cost Estimate - 
Information Needed for Information Needed for 

DevelopmentDevelopment



Project Cost ModelsProject Cost Models

➘ Most Popular Models:Most Popular Models:
● WTII Cost – USBR – 2008 (latest)WTII Cost – USBR – 2008 (latest)

http://http://
www.usbr.gov/research/AWT/reportpdfs/reporwww.usbr.gov/research/AWT/reportpdfs/repor
t130.pdft130.pdf

● International Atomic Energy Agency (IAEA) International Atomic Energy Agency (IAEA) 

      Desalination Economic Evaluation Program     Desalination Economic Evaluation Program     
  (DEEP – version 4) (DEEP – version 4) 

http://www.iaea.org/NuclearPower/Desalination/http://www.iaea.org/NuclearPower/Desalination/
index.htmlindex.html

file:///mnt/tmp/lo-pdf-convertQZzw0m/
file:///mnt/tmp/lo-pdf-convertQZzw0m/
file:///mnt/tmp/lo-pdf-convertQZzw0m/
file:///mnt/tmp/lo-pdf-convertQZzw0m/
file:///mnt/tmp/lo-pdf-convertQZzw0m/


WTCost II Program - USEPA WTCost II Program - USEPA 
(latest version - 2008)(latest version - 2008)

❑ Allows Comparison of:
• Thermal and RO Desalination

•  Membrane and conventional 
      granular media filtration

❑ Incorporates:
• Ion Exchange
• ED/EDR
• MSF, MED, TVC
• Hybrid (Thermal & RO) Desal Systems
• Other Processes

❑ Reflects Use of Pretreatment 
     Chemicals

❑ Equipment Supplier and Energy Source
     Neutral



WTCost II - InputsWTCost II - Inputs

➘ Product CapacityProduct Capacity

➘ Overall Recovery RateOverall Recovery Rate

➘ Percent of Time Online (Availability Factor)Percent of Time Online (Availability Factor)

➘ Water Quality AnalysisWater Quality Analysis



WTCost II – Project Description WTCost II – Project Description 
FormForm

➘ Product CapacityProduct Capacity

➘ Overall Recovery RateOverall Recovery Rate

➘ Percent of time online (availability factor)Percent of time online (availability factor)

➘ Water Quality AnalysisWater Quality Analysis



WTCost II – Input Water Quality DataWTCost II – Input Water Quality Data

➘ Product CapacityProduct Capacity

➘ Overall Recovery RateOverall Recovery Rate

➘ Percent of time online (availability factor)Percent of time online (availability factor)

➘ Water Quality AnalysisWater Quality Analysis



WT Cost II – Process Selection WT Cost II – Process Selection 
FormForm



WT Cost II – Membrane Pretreatment Cost FormWT Cost II – Membrane Pretreatment Cost Form



WT Cost II – Membrane Pretreatment Cost FormWT Cost II – Membrane Pretreatment Cost Form



WTCost II - RO FormWTCost II - RO Form



WTCost II – Cost Summary FormWTCost II – Cost Summary Form



WTCost II – Cost Summary Form - WTCost II – Cost Summary Form - 
22



WTCost II – Cost Summary Form - WTCost II – Cost Summary Form - 
33



International Atomic Energy Association – International Atomic Energy Association – 
Desalination Economic Evaluation Programme Desalination Economic Evaluation Programme 

(DEEP)(DEEP)

➘ Couples An Number of Power and Heat Couples An Number of Power and Heat 
Technologies with Desalination TechnologiesTechnologies with Desalination Technologies



DEEP Cost Model – Input -1DEEP Cost Model – Input -1



DEEP Cost Model – Input -2DEEP Cost Model – Input -2



DEEP Cost Model – Input -3DEEP Cost Model – Input -3



DEEP Cost Model – Input -4 (RO Data)DEEP Cost Model – Input -4 (RO Data)



DEEP Cost Model – Summary OutputDEEP Cost Model – Summary Output



Key Challenges with Existing Cost Key Challenges with Existing Cost 
ModelsModels

➘ Need for Frequent Update;Need for Frequent Update;

➘ Need to Reflect New Developments of Need to Reflect New Developments of 
Membrane Technologies and Products;Membrane Technologies and Products;

➘ Need to Reflect New Energy Recovery Need to Reflect New Energy Recovery 
Systems.Systems.



2013 Cost Curve Models Used in 2013 Cost Curve Models Used in 
this Course this Course 

➘ Based on Real-world Costs and SWRO Based on Real-world Costs and SWRO 
Projects Completed in the Last 5 Years;Projects Completed in the Last 5 Years;

➘ Data Used for Cost Curve Development are Data Used for Cost Curve Development are 
Normalized (Adjusted) for:Normalized (Adjusted) for:
● Year of Plant Commissioning;Year of Plant Commissioning;
● Production Capacity;Production Capacity;
● Source and Product Water Quality’Source and Product Water Quality’
● Geographic Location – ENR Construction Geographic Location – ENR Construction 

Cost Index;Cost Index;
● Currency;Currency;
● Other Factors (Intake and Outfall Type, etc.).Other Factors (Intake and Outfall Type, etc.).



Questions ?



Coffee Break Coffee Break 


