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As part of a grant application during the third round of the Water Desalination Grant Program, applicants will be required to provide an economic analysis in Attachment 20 comparing the economic costs and benefits of the proposed project to the costs and benefits of alternative water supplies.  General guidance for conducting the economic analysis is provided in this document.  Attachment 20 must be provided by applicants for construction projects and pilot and demonstration projects.  While Attachment 20 is not required for applicants for feasibility studies, an economic analysis is required as part of a feasibility study that is a work product of a feasibility study grant. 

There are two general categories of monetary analyses: economic analysis and financial analysis.  The purpose of the economic analysis is to determine all monetary costs and benefits regardless of who pays the costs or receives the benefits with the intent of determining the alternative of least cost and whether a project is justified in monetary terms.  The economic analysis does not have the viewpoint of any particular public agency or private entity.  On the other hand, a financial analysis is intended to determine who pays the costs and receives the benefits and to determine financial feasibility.  Economic justification and financial feasibility do not always follow hand-in-hand, especially when subsidies are present or when water pricing structures represent average costs of existing facilities rather than marginal costs of new water developments, common situations in the California water industry.

The purpose of an economic analysis is to determine whether a project is economically justified on the merits of costs and benefits.  It is one of several feasibility criteria used in analyzing water resource projects.  It can be contrasted with financial feasibility analysis, which is to determine whether there are sufficient funds to construct or implement a project and revenues to cover annual expenses.  It is possible for a project to be economically justified and yet not financially feasible and vice versa.  Financial feasibility must be demonstrated in other portions of the funding application, such as Attachments 4, 10, and 16.  

The economic analysis addresses costs and benefits that can be expressed or valued in monetary terms.  The methodologies or the resources required may not exist to assign a monetary valuation to all costs and benefits.  However, nonmonetary costs and benefits should be identified and described in this attachment to supplement the monetary analysis.  This round of desalination funding does not have a requirement that monetary benefits exceed monetary costs, but one of the program’s objectives is that projects achieve a net social benefit, including nonmonetary costs or benefits.

Attachment 20 Content

Attachment 20 generally consists of two parts: a narrative document and calculations document, such as an Excel workbook.  The narrative contains the descriptive background that is the basis of the economic analysis, explanations of calculations, and qualitative descriptions of costs and benefits.  The calculations document consists of computational tables and assumptions especially pertinent to the calculations.  A template for the narrative portion of Attachment 20 is provided at the end of this guidance document.  A separate file contains computations templates for the assumptions and tables using an Excel workbook, based on the cost-effectiveness approach.  Additional explanation of the content is provided under Computational Procedures below.  

Analytical Approaches

There are two common approaches to performing and presenting economic analyses for water resources planning:  the cost-effectiveness analysis and the benefit-cost analysis.  While either approach is acceptable, the cost-effectiveness approach is used in the procedures in this document.  Applicants may propose an alternative approach or procedure that adheres to economic analysis principles, including the Basic Assumptions and Special Considerations below.  An applicant proposing an alternative approach should consult with DWR before submitting an application.  The approaches are briefly described below.

Cost-effectiveness analysis.  A cost-effectiveness analysis is common when benefits cannot be measured reasonably in monetary terms or the benefits are generally the same for all alternatives being considered.  A cost-effectiveness analysis is a form of economic analysis to determine which project alternative will result in the minimum total resources cost over time to meet project objectives.  The most cost-effective project alternative is the alternative which the analysis determines to have the lowest net economic cost (present value or equivalent annual value) unless nonmonetary costs are overriding while meeting minimum project objectives.

Benefit-cost analysis.  A benefit-cost analysis is a form of economic analysis in which all monetary costs and benefits are quantified for each project alternative.  The net benefits (benefits minus costs) or benefit cost ratio (benefits divided by costs) can be computed for each project alternative.  The present value of costs and benefits are calculated as the basis for this analysis.

Basic Assumptions

While the basic procedures of performing an economic analysis are common, certain rules apply to economic analyses that do not apply to financial feasibility analyses usually performed by local agencies.  Applicants must use the following assumptions in performing economic analyses.

With and Without Project Analysis.  It is important to evaluate new projects by comparing expected conditions with a project to conditions without the project as projected during the planning period.  Not all changes over time are a result of a new project.  The intent is to avoid assigning costs or benefits to a project that would have occurred without a new project. 

Least cost alternative as benefit.  Providing a water supply to meet future water demands is a primary objective of water desalination projects.  It is difficult to quantify the monetary benefit of water supply, but that benefit may be considered the same for any project when compared on a unit basis (dollars per unit volume of water).  Thus, a surrogate measure of the water supply benefit can be quantified as the avoided cost of the least cost alternative to a proposed project.  This could be applied if a benefit-cost approach to economic analysis is used.  However, using the cost-effectiveness analysis approach as described in this document, it is not necessary to establish the monetary value of the water supply benefit

Unit costs.  Water resources project alternatives rarely have the same project water yields, so to compare alternatives it is common to convert present worth costs and benefits to unit costs and benefits.  A procedure to do this is provided in Table 4 of the Economic Analysis Computations Template.

Period of analysis.  Economic evaluation of a water desalination project will be based on a defined planning period consistent with overall project planning.  The planning period is not the same as the useful lives of facilities or the design period for capacity of facilities.  The applicant may use a planning period consistent with other local water resources planning, but in general the period should be between 20 and 50 years.  The remaining value of facilities having useful lives longer than the planning period is accounted for by incorporating a salvage value using the discount rate and the appropriate useful life, as described later in this guidance.  

Inflation and cost escalation.  All costs in economic analyses are to be presented in constant dollars.  However, for items that are expected to experience a change in price different from the general inflation rate, the differential rate can be included in an economic analysis.  This differential rate, called an escalation adjustment, should be approved by the Department of Water Resources before incorporating this into the analysis.

Time base of dollars.  Costs of all water desalination and other water supply or demand management alternatives will be converted to and presented in equivalent dollars in order to ensure comparability.  The applicant can use published cost indexes to bring historic cost data to current values.  It is common to show costs in future dollars projected up to the expected period of construction, but all costs, including future operation and maintenance costs, must be projected to the same dollar basis, eliminating any inflation differential between various costs.  The assumed cost escalation factor between current costs and the assumed date must be stated.  For the purpose of the 2014 round of funding, all costs and benefits should be expressed in 2013 dollars.

Discount rate.  Because benefits and costs are evaluated over the span of the planning period, they must be discounted to reflect the value of money over time. (A dollar received today is worth more than one received in the future.)  Discounting is accomplished by multiplying the monetary value of benefits and costs that occur during the planning period by a present value factor that decreases annually.  The California Department of Water Resources uses a six-percent per annum discount rate.

Analysis of complete operational project.  The economic analysis will be made of the entire water desalination project, including all portions or phases necessary to have an operable project that will yield the claimed benefits, regardless of funding sources.  The applicant must include all project costs in the economic analysis, even if the requested grant would fund only part of the project.  These costs include replacement and operating costs, purchase of water, and the portion of construction costs funded from other sources.  These same criteria apply to the economic analysis of alternatives to desalination.  

Sunk costs.  Sunk costs are expenditures that have occurred in the past and are generally excluded from economic analyses.  On-going debt payments for past investments are considered sunk costs, because the debt obligation will remain regardless of which future action is taken.

Subsidies and cost sharing.  Subsidies, rebates, or cost sharing are financing factors not related to the actual resources or benefits consumed or derived from a project.  They are not considered in the economic analysis.

Costs and benefits from a societal perspective.  All costs and benefits should be identified and quantified in monetary terms, if possible, regardless of who incurs the costs or to whom accrue the benefits.  The analysis includes costs and benefits external to the project sponsor.

Numbering of years.  "Year" in this analysis refers to a calendar year.  For convenience of analysis, years are numbered in relation to a reference year.  The last year of construction is Year 0, so that Year 1 is the first year of project operation.  If the design and construction period exceeds one year, design and construction years are identified as Year 0 (last year of construction), -1, -2, etc.  This allows the use of computerized tables on spreadsheets with the correct discount rates applied.

Special Considerations

Special considerations when performing economic analyses for water desalination are described below.

Alternatives for analysis.  The alternatives for comparison to desalination must be realistic, feasible alternatives that are seriously being considered to accommodate increasing water demands in the project area.  Water supply studies are available for many areas of the state where desalination projects are being proposed.  If such studies are available, they can be cited as the basis for selection of alternatives to compare to water desalination.  In a few areas, recent studies may not be available or water planning may be in a state of flux and an appropriate alternative is unclear.  Nevertheless, the applicant must demonstrate that there is a future unmet water demand or water supply reliability need and that water projects or demand management alternatives, such as water conservation, are realistic and feasible.  For the use of a cost-effectiveness analysis, all alternatives should be capable of meeting the same water supply and reliability objectives.  However, differences in capability of the alternatives to meet the supply and reliability objectives will need to be described. 

Avoided costs of Delta diversions.  For water systems connected to the Sacramento-San Joaquin Delta, benefits or avoided costs resulting from reduced diversions from the Delta should not be claimed unless it can be demonstrated through a with- and without-desalination project analysis that diversions will be reduced.

Project yield.  A key factor in economic analyses is properly characterizing and quantifying project yield.  Yields need to be expressed such that resulting costs, such as unit costs, can be directly compared to other water management alternatives.  The annual project yield for a desalination project should be the desalinated water produced and delivered to customers.  Water used for blending purposes with desalinated water should not be included if the blend water would otherwise have been available for potable use.  For brackish groundwater desalination, consideration must be given to the safe yield of the source aquifer.  If groundwater extraction for desalination will exceed safe yield, an estimate of the life of the project needs to be estimated and reflected in the economic analysis.  If a desalination project is intended to be operated intermittently, such as only during dry years, this intention should be made clear and the project yields need to reflect intermittent operation.

Reliability benefit.  Because water desalination sources are generally more reliable during dry years, there may be a higher value for the water delivered during dry years that could not have been met by other water sources available at the time.  Techniques for estimating this reliability value have not been well established.  Applicants may propose techniques with documentation in their economic analysis.

Computational Procedures

Basis.  The following procedures are based on the cost-effective analysis approach to economic analysis.  The premise is that the Water Desalination Grant Program objective is to provide new water supply for potable purposes.  The economic justification for a desalination project should be based on comparison with other water supply or management alternatives that would achieve this common purpose.  Because alternatives may have different potential water yields and associated aggregate costs, for the purpose of this analysis costs will be compared on a unit cost basis.  The cost-effectiveness analysis approach is suited for this purpose.

The procedures are not intended to capture the full complexity of costs and benefits encountered in water resources planning.  In some regions of California economic models for water resources planning may be available to capture certain costs or benefits that are omitted in the following procedures.  Applicants may propose an alternative economic analysis approach, which should be discussed with DWR before submittal of a grant application.  In any case, it is expected that the present worth and unit cost of each project alternative be calculated consistent with the procedures in the Table 5 template and the previously stated analytical approaches and basic assumptions.

Scope of analysis.  The premise of an economic analysis is an evaluation of all costs and benefits not limited to those experienced by the project proponent.  If a benefit provided by a proposed project results in costs imposed on other groups external to the project or applicant’s service area, these costs must be estimated, or at a minimum described, for purposes of determining the net costs.

Salvage value calculation.  The planning period usually does not coincide with the useful lives of all project facilities.  Recommended useful lives for typical capital cost components of water supply projects are shown in the table below.  Facilities that will continue in use beyond the planning period have a remaining value called the salvage value.  The salvage value will be accounted for in the economic analysis.  The value is based on an assumed straight-line depreciation during the useful life.  Major replacement or system modifications during the planning period need to be included in the economic analysis along with their salvage values.  A table for documenting initial capital costs, replacement costs during project operation, and their salvage values is shown in Table 1.  The results from this table would be entered into Table 5.  Project components with different useful lives should be listed in separate rows in Table 1.  Items with a useful life less than the planning period will have no salvage value.  However, replacement of these items may have a useful life extending to the end of the planning period.  Replacement items, such as pumps or reverse osmosis membranes, should be listed in separate rows with their years of replacement and calculated salvage value.

	Recommended Useful Lives of Facilities and Other Capital Costs

	Item
	Useful life, years

	Water treatment facilities
	30

	Membrane treatment components
	5

	Open water intake structures
	100

	Pipelines
	75

	Water storage tanks
	50

	Pump stations
	30

	Design, services during construction
	0

	Land, rights-of-way
	Unlimited

	Construction contingencies
	Same as related components




Summary of the economic analysis steps.  The following steps should be followed to perform the economic analysis.  All information necessary for the review of the economic analysis must be contained in Attachment 20.  Information described in these steps may be provided in other attachments but should be repeated here. 

1. Describe the without-project conditions.
2. Define the proposed project.
3. Define the proposed project alternatives.
4. Describe the with-project conditions, that is, the physical effects resulting from the project, both positive and negative.
5. Define the economic analysis assumptions. 
6. Identify and quantify the costs of the proposed project and its alternatives.
7. Determine the present worth and unit costs.
8. Compare the unit costs of the alternatives.
9. Describe other benefits and costs of the proposed project and its alternatives.

The Economic Analysis Narrative Template, found at the end of this document, is to be used to document Steps 1, 2, 3, 4, and 9.  The Economic Analysis Computations Template, in the form of an Excel workbook, provides templates to perform Steps 5, 6, 7, and 8.  The files with the templates are available on DWR’s web site for the Round 3 funding (http://www.water.ca.gov/desalination/2014DesalGrants.cfm).

Step 1.  Without-Project Description.  Provide descriptive information of the without-project conditions, which should include descriptions of future economic development and demographic conditions of areas affected by the project and the amount and qualities of affected resources if a project were not built and operated.  The without-project conditions should reflect what is realistically probable, not conditions that are improbable, unrealistic, inflated, or chosen to enable a larger benefit to be claimed.

Step 2.  Proposed Project Description.  Provide descriptive information of the proposed project in sufficient detail to understand the cost and benefit factors included in the rest of the economic analysis.  The information should be consistent with project descriptions in other application documents, such as Attachments 6, 8, and 16.  

Step 3.  Potential Project Alternatives Description.  Provide descriptive information of the alternatives studied along with the proposed project in sufficient detail to understand the cost and benefit factors included in the rest of the economic analysis.  The descriptions should be consistent with descriptions of alternatives in other application documents, such as Attachment 16.

Step 4.  With-Project Conditions.  Provide descriptive information of the conditions that probably will occur if the proposed project is implemented.  Specifically, describe the physical effects resulting from the project, both positive and negative, which should include description of future economic development and demographic conditions of areas affected by the project and the amount and qualities of affected resources if the project is built and operated.  The project conditions should reflect what is realistically probable, not conditions that are improbable, unrealistic, inflated, or chosen to enable a larger benefit to be claimed.  The with- project conditions should be sufficient to substantiate the costs and benefits attributed to the project in the economic analysis.

Step 5.  Economic Analysis Assumptions.  Provide, at a minimum, the assumptions directly related to economic analysis computations, as shown in the General tab of the Economic Analysis Computations Template.  Additional assumptions should be added as necessary. 

Step 6.  Identify and Quantify Project and Alternative Costs.  The costs of the proposed project and alternatives as quantified in monetary terms are presented in Tables 1, 2, and 3 as shown in the templates spreadsheet.  These three tables should be repeated for each alternative.  All costs should be consistent with and supported by information in other application documents, such as the feasibility study.  Other documentation may be submitted to support the costs.

Initial capital costs and major replacement costs during the planning period are shown in Table 1.  This table also contains calculations of salvage values at the end of the planning period.  Costs resulting from, but external to, a project should be included and described in Step 9.

For the proposed desalination project, the annual project yield, that is, desalinated water produced and delivered, is entered in Table 2.  For water conservation, the yield is the saved water that can be applied to other uses. Blend water should not be included in the yield if the water would have been available for potable use.  See the Project Yield section under Special Considerations for additional information. 

The annual operation, maintenance, and major replacement costs are entered in Table 3.  The replacement costs should be consistent with Table 1, Part 2.

Step 7.  Present Worth and Unit Costs.  The present worth of project costs and unit costs are calculated using Table 4.  The table should be repeated for each alternative.  The present worth (discount) factors in Table 4 are based on the assumption that all costs within a designated year occur at the end of the year.  Additional columns may be added as necessary.

Step 8.  Comparison of Costs of the Alternatives.  The unit costs of all alternatives are summarized in Table 5 for comparison. 

Step 9.  Nonmonetary and External Costs and Benefits.  Provide a description of the nonmonetary and external costs and benefits clearly attributable to the proposed project and each alternative.  It may be presumed that the basic water supply benefit has the same value for all water supply alternatives considered.  However, other distinguishing water supply or reliability benefits, nonmonetary costs and benefits, and costs and benefits external to the project (externalities) can be described in a narrative and quantified in monetary terms to the extent feasible.  Any monetary quantification of benefits or external costs must be explained and substantiated.  

Assistance

Assistance is available from the Water Recycling and Desalination Section of the Department of Water Resources.
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Economic Analysis Narrative Template


California Department of Water Resources 
Water Desalination Grant Program 
2014 Round 3 Application 

Attachment 20: Part 1 ECONOMIC ANALYSIS NARRATIVE FOR FUNDING APPLICATION 

Applicant Name:
Project Name:
GRanTS Application Number:
Date:

This document has five sections corresponding to the Steps 1, 2, 3, 4, and 9 listed described in the document: Guidance for Attachment 20, Economic Analysis.  The applicant is not restricted to the space provided.

Step 1.  Without-Project Description – 




Step 2.  Proposed Project Description – 




Step 3.  Potential Project Alternatives Description – 




Step 4.  With-Project Conditions – 




Step 9.  Nonmonetary and External Costs and Benefits – 
1

