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Intro 

This report by the Subcommittee on Evaluation Standards of the 
Inter-Agency Committee on Water Resources is based on, and con­
stitutes an interim revision of, the May 1950 report by the predecessor 
Subcommittee on Benefits and Costs of the Federal Inter-Agency River 
Ba~in Committee. The revisions are limited to those changes upon 
whIch there was general agreement as a result of studies to date. A 
further revision of the report is contemplated when additional studies 
planned by the subcommittee are completed. 

smYJlMARY OF STUDIES 

Contributing- to the preparation of this report were the subcommitee 
studies made prior to the originai issuance of the report in ] 950, and 
the subcommittee studies made subsequent to 1950. In adaition, con­
sideration was given in the report preparation to recent related studies 
by others. 

The initial step in the studies was to obtain a mutual understanding 
of the current practices of each participating Federal agency in pre·· 
paring its reports and recommendations on water resources projects. 
The results were summarized in the following reports which made 
available, for the first time, detailed statements covering the practices 
then in use by the participating agencies: 

Qualitative Aspects of Benefit-Cost Practices-1947. 
Measurement Aspects of Benefit-Cost Practices-1948. 
Allocation of Costs of Federal Multiple-Purpose Projects-l 949. 

The comparison of current practices indicated that there were 
important fundamental differences in the application of these practices. 
Such differences included variations in the concept of what economic 
effects should be measured as benefits and as costs, difference in 
methods of measurement, and differences in the extent to which costs 
were measured as compared with benefits. These differences in cur­
rent practices resulted, in part, from various legal and administrative 
requirements of member agencies, and from complexities and diffi­
culties inherent in the measurement of various kinds of benefits and 
costs. 

The next step of the study was to develop a systematic, consistent, 
and theorectically sound framework for the economic analysis of river 
basin projects and programs, irrespective of current practices or legisla­
tive and administrative limitations. An objective analysis was made of 
the fundamental economic principles and standards that could be used 
as a basis for the economic analyses of proposed projects. Particular 



stress was placed on the need for standards and procedures that would 
yield comparable estimates of benefits and costs, and would provide a 
proper basis for project formulation and selection. In connection with 
the objective analysis, the subcommittee studied certain special prob­
lems which had been selected for particular attention because of the 
difficulties encountered in handling these problems in the past. These 
studies culminated in the May 1950 report. 

§u.!hcommiiuee §1I:l1l!die§ §l1l!ID>§eql1l!elIllit 11;0 ][950 

Studies have been made since issuance of the May 1950 report and 
are being continued on a number of phases of the problems involved, 
including particularly secondary benefits, taxes, interest rates, and the 
determination of appropriate price levels to be used in project evalua­
tion. It is expected that additional studies of these and other prob­
lems, including problems of reimbursement of project costs, will be 
undertaken in the future by the subcommittee. Following completion 
of these studies, a further revision of this report is contemplated. 

Among the recent reports and papers on related subjects considered 
by the subcommittee in the preparation of this report were the follow­
ing of national scope by Federal bodies: 

Report of the President's Water Resources Policy Commission 
(1950). 

Bureau of the Budget Circular A-47 (1952). 
Reports of the Commission on Organization of the Executive 

Branch of the Government (Second Hoover Commission) (1955). 
Report of the Presidential Advisory Committee on Water Resources 

Policy (1955). 
Senate Resolution 148, 85th Congress, 1st Session (1958). 

The consideration of current practices, various alternative approaches 
to benefit-cost analysis,- and practical limitations formed the back­
ground for the conclusions and recommendations presented in this 
report. 

While many of the recommended practices for benefit-cost analysis 
and allocation of costs have been adopted by the participating agencies 
since the report was originally issued in 1950, it is believed that fur­
ther acceptance of the recommendations set forth herein would result 
in improved formulation, better selection of projects, and more effec­
tive river basin development. It would enable this type of analysis to 
be conducted on the basis of improved measurement standards which, 
because of their uniformity, would facilitate inter-agency comparison 
of projects and greater public understanding. 

§COPE OF THI§ REPORT 

The basic principles and concepts involved in benefit-cost analysis 
are discussed in chapter H. Included are statements of the character 
of the viewpoint for economic analyses, the basis for evaluation of river 
basin developrnent, definitions of benefits, costs, and related terminol­
ogy. Attention is focused on effects attributable to projects, the nature 
of benefits, and the effects of alternative opportunities on evaluation 
and project formulation. 

Chapter HI covers general principles and procedures for project and 
program formulation. 
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The standards, problems, and procedures involved in the measure­
ment of benefits and costs are the subject of chapter IV. Measure­
ment standards discussed include price levels, interest rates and risk 
allowances, period of analysis, amortization, and salvage. The meas­
urement problems considered include the treatment of tangible and 
intangible effects, adjustments for levels of economic activity, treatment 
of costs of affected public facilities, acquistion of land and improve­
ments, treatment of taxes, extension of useful life, displaced facilities, 
and consequential damages. 

Chapter V is concerned with the applications of principles and pro­
cedures for analysis of various project purposes. 

The application of data on benefits and costs in allocation of costs 
among project purposes is discussed in chapter VI. 

§eumg foF' EeoIDlomie Amlliys.iis of PJl"ojed Effects 

Basic to a consideration of the economic factors affecting projects 
for water resources development is the economic environment in which 
these projects will operate. The subcommittee considers that the ap­
propriate general setting applicable is one in which, over the long run, 
an expanding economy will require increasing amounts of goods and 
services to satisfy increased needs resulting both from population shifts 
and growth and higher levels of living. Principles for evaluation of 
the difference in effects on the economy with and without a project 
include recognition of this assumed setting. 

Assumption of this setting does not preclude consideration of the 
occurrence of short run or cyclical fluctuations in the economy. Chang-es 
in the level of economic activity have been considered as factors affect­
ing the need for, timing, and evalution of projects. 

The basic approach of this study reflects consideration of traditional 
economic theory, with some adjustment for institutional aspects and 
practical difficulties involved in application. The resulting presenta­
tion involves modifications rather than drastic changes from the 
prevailing evaluation practices. 

lEcl(momic AIDlaliY§J!§ 2lIDld Public Policy 

The public policies governing the development of the Nation's water 
and related land resources are not necessarily determined solely on the 
basis of economic considerations. Thus, for example, regional develop­
ment and national defense have been objectives of various resource 
development programs. Even in such cases, economic analyses may 
serve a valuable purpose by showing the extent to which costs must 
be incurred to accomplish expected tangible or intangible results. 

The criteria and principles presented in this report are intended for 
application by agencies within the framework of their particular pro­
grams and responsibilities. While the agencies responsible for river 
basin planning are concerned with general economic welfare, it may 
not be possible for them to extend their economic analyses beyond the 
scope of their operations. For example, they may not be in a position 
to investigate certain broad economic questions relative to evaluation 
of competing or alternative programs with regard either to allocation 
of limited public funds for resource development or the relative desira­
?ility of alternative programs which mayor may not have objectives 
In common. 
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An example of the latter is to be found in the general problem of 
providing sufficient food for the nation. If an increase is desired, the 
question naturally arises as to the most desirable way of accomplish­
ing this goal. Theoretically, this may be achieved in at least three 
different ways-by more intensive development of existing agricultural 
land, by development of new land, or by imports from abroad. Each 
of these alternatives will vary in impact upon regional, national, and 
international levels, and will have varying effects in terms of financial 
requirements, foreign economic policy, and net costs to the Nation. 

Thus, there are problems of Government economic policy which are 
beyond the responsibility of resource development agencies, but which 
affect, and are affected by, resource development programs. Likewise 
the total size of a national public works program at any particular 
time is determined in the light of fiscal and other factors which are 
independent of the considerations pertinent in the analysis of indi­
vidual projects. Such questions are appropriately handled at a higher 
level of government. This report does not suggest means of integrat­
ing broader economic policies with resource development programs. 
While such integration is highly desirable, and while the procedures 
in this report are of use in such analysis, those matters are considered 
beyond the scope of this report. 

The principles and procedures recommended herein are outlined in 
general terms only. If they are to be effective, it will be essential that 
the agencies concerned with analysis of river basin development pro­
grams apply these practices to their respective activities in such a way 
that the results will be comparable and compatible. This will require 
additional and continuing cooperation among agencies in working out 
details on the application of the recommended practices and on 
adjustments found advisable through experience. 
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CHAJP'1l'ER II 

aSIC Prin s an o ce 

The ultimate aim of river basin projects and programs, in common 
with all other productive activity, is to satisfy human needs and de­
sires. The objective of economic analysis in planning river basin and 
watershed programs is to provide a guide for effective use of the re­
quired economic resources, such as land, labor, and materials, in 
producing goods and services to satisfy human wants by determining 
whether economic resources would be used more effectively than 
would be the case without the project. 

Although it is recognized that public policy may be influenced by 
other than economic considerations, this report is concerned with the 
economics of project development and justification. 

To be most effective, the economic analysis must be oriented to and 
be consistent with the following principles: 

(1) The goods or services to be produced by a project have value 
only to the extent that there will be need and demand for the product. 

(2) The most effective use of economic resources required for a 
project is made if they are utilized in such a way that the amount by 
which benefits exceed costs is at a maximum rather than in such a 
way as to produce a maximum benefit-cost ratio or on some other 
basis. I\Il.aximization of net benefits is a fundamental requirement for 
the form.ulation and economic justification of pr~iects and programs. 

(3) The project as well as any separable segment or increment 
thereof selected to accomplish a given purpose should be more eco­
nomical than any other actual or potential available means, public or 
private, of accomplishing that specific purpose. The cost of making 
the product or service available by alternative means establishes a 
limit to the justified project investment for accomplishing a specific 
purpose. 

(4) From an economic standpoint the order in which a number of 
projects should be undertaken should be based on their relative effi­
ciency in use of economic resources. The economic analysis should, 
therefore, provide data which can ultimately be used for comparing 
the economic desirability of a number of justified projects. In this 
comparison consideration should be given to the relative significance 
of effects which cannot be measured in monetary terms. It should be 
recognized also that the selection of a project for development may 
change the relationship of remaining projects in the array since the 
project undertaken may affect the relative efficiencies of the remaining 
projects. 

Information obtained fl'om economic analyses may also be useful in 
allocating costs, establishing the bases for cost sharing and charges for 
project services, and for other purposes. 
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V][JEWPOrNT FOR ECONOMIC ANAL Y§lES 

The viewpoint from which project effects are evaluated is a funda­
mental importance in meeting the objectives of economic analyses. A 
limited point of view as to what constitutes benefits and costs, such as 
that of one individual evaluating only the beneficial and detrimental 
effects upon himself, is obviously inadequate for public works projects. 
Similarly, a viewpoint such as might be taken by a group of indi­
viduals organized to undertake river basin development as a private 
enterprise or as a limited local public improvement would not neces­
sarily include evaluation of effects on persons outside the group or 
local area involved. For Federal projects, a comprehensive public 
viewpoint should be taken. Such a viewpoint would include consid­
eration of all effects, beneficial or adverse, short-rang'e or long-range, 
that can be expected to be felt by all persons and groups in the 
project's entire zone of influence. 

The adequacy of results obtainable in project formulation and in 
eval uation of the justification and relative desirability of projects 
depends on how completely all effects on individuals and society as a 
whole can be traced and evaluated in comparable terms with full 
allowance for off-setting effects and for time of occurrence. A summa­
tion of project effects, beneficial or adverse, to whomsoever they may 
accrue, in terms of market values would approach full coverage from 
a public viewpoint if allowance could be made in the summation for 
all transferences, cancellations, and offsets; i.e., values that are realized 
by one individual or group at the expense of some other individual or 
group. 

In addition, however, from the standpoint of society as a whole 
there may be beneficial or adverse effects that would escape considera­
tion in a summation of individual evaluations, as for example, effects 
on health and welfare, improvement of underdeveloped areas, value of 
resources conservation to future generations, and effects on national 
security. In applying the public viewpoint to economic analysis of 
projects it is essential that consideration be given to all effects of 
a project and that such effects be evaluated as completely as possible 
and on the same basis. 

Although a public viewpoint is essential for project evaluation gen­
erally, other viewpoints may be applicable where assessment, repayment, 
or non-Federal participation is involved. 

BASIS FOR lECONOMJ[C lEVAUJATlI:ON 

The problem of evaluating, from a public viewpoint, the extent to 
which a project accomplishes the aim of satisfying human needs and 
desires presents a major difficulty at the outset, because there are no 
common terms in which all effects of a project are normally expressed. 
All objects and activities which have the power of satisfying human 
wants and which may be increased or decreased in availability to 
satisfy such wants as a result of a project are referred to in this state­
ment as "goods and services." The prices placed on goods and serv­
ices through the exchange process afford a means of measuring the 
value attached to those goods and services by those who participate in 
the exchange, and provide a basis for evaluating project effects in 
monetary terms. It should be kept in mind, however, that the use of 
market price as a criterion for determining the worth of public projects 
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may involve certain deficiencies as. well as present difficulties of meas­
urement. Specifically, the price of a product or service in the private 
market may inadequately reflect its value from a public viewpoint. 
Rigidities iE the economic system, the lack of complete consumer 
knowledge, patterns of income distribution, and the absence of an en­
tirely satisfactory means of expressing the public viewpoint through 
purchase decisions, limit the area in which the private market can 
provide completely satisfactory standards for the evaluation of project 
effects. It is recognized, moreover, that certain effects of a project, 
such as improvement of health and enjoyment of recreation, have not 
been customarily evaluated in the monetary terms used in the market 
system. 

Despite the limitation of the market price system in reflecting values trom 
a public viewpoint, there is no other suitable framework for evaluat­
ing the efiects of ""arks in common terms. Accord·· 
ingly, the market price system is starting point for formulation of 
principles for benefit-cost evaluation. Project effects which are ordi­
narily evaluated incompletely or not at all in actual exchange processes 
should be given, insofar as an adjusted or estimated market 
value in monetary terms orcle>: that all project effects may be 
summed up as completely as possible in the same terms. For example, 
improvement of health and provision of facilities for recreation should 
be evaluated in monetary terms as as possible. Intangibles, i.e., 
effects which are impracticable of being expressed adequately in 
monetary terms such as scenic values or prevention of loss of life, for 
example, should be considered and described in such a way that their 
importance and influence on formuJation and selection can be 
dearly indicated. }\s chapter IV it may be desirable in 
some cases to provide uniform allowances justifiable expenditure 
values for certain 

JH;A§llC C0NC1EjPT§ {]IJ? B1ENlElFTI'§ AND CO§T§ 

Goods and services by or used for a project which are 
needed and limited ir~ have econorDic 'value. i\s previously in­

market prices "the ,fHost p~acti~able measure of the 
relative value of goods and serVIces roT meetmg tTie vanous needs and 
dernands. 

Systematic treatment of all costs and benefits in an economic 
analysis is essential for consistency and comparability of results. The 
evaluation of a project and any alternatives should take into account 
all ,esource fequirements necessary to realize project benefits. 

Roll" lld.el[!l~ijfyilIllg JH;enefiTI:s lllnd. Costs 

The term "project" as used in this study means any separable 
integral physical unit or several component and closely related units 
or features or system of measures, undertaken or to be undertaken 
within a specific area fOr the control and development of water and 
related J.and resources, which can be established and utilized independ­
entlv or as an addition to an existing project, and can be considered 
as c: separate entity for purposes of evaluation. Any combination or 
sysrem of two 01' more interrelated is considered as a "pro.. 
gram." and programs may be undertaken the Federal 
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non-·Federal interests; or the F'ederal 
'Governrnent nan,-F-eder~;J interests, 

are the of the labor) and 
and operation OJ 

net induced adverse effects 

Associated costs and services over 
and above those included in costs, to make the irnmediate 
produets or serVices of the avaiiable for use or sale. 

or benefits attributable to a 
resulting from the 

net of all associated cos~s incurred lE thei~ realization. 
A ttrzbutable benefits attributable to 

benefits after ac­
count the economv with and vvith­

'benefits 
to a of ec::.momic justification are the 

excess of secondary over the sum of: (a) the costs in­
curred Ip. secondary activities; and (b) the net secondary benefits that 
would have been [rof11 other uses of project required resources. 
These contrast vvith the overall benefits which, from a local 
or are the lotal values added in secondary activ­
ities and are net of the cost incurred in secondary activities. 

benefits irlay be appropriate for consideration 
in cost demonstrating the repayment 

the . of projects 

economIC evaluation frorn .3- national 
of the benefits and 

the benefits and costs attributable to 
a account lTIUst be taken of 

purposes fraIn other 
activities. the and serv­
lces needed for their 'value in such 

in deter·~ 
benefits aDd costs atttibutabJ~ to such projects. 

vVhen serVices are utilized for the econorrnc 
effecT of purposes. The 

and services for project purposes is, m 
the value that would have resulted 

from usual conditions of relatively full 
other uses For the and services used in 

mav teasonably be assumed 
that purposes are'diverted from 
uses in \Alhich their - value would be ap­

the market 



be as an adequate measure of the alternative uses foregone 
economic cost. In the absence of an alternative use for 

and services required for 2< the economic cost of usinsr 
in the project is nil. In exceptional cases, where a partic':' 

ular kind of goods or services would not be used in the absence oC the 
project (such as labor during of unemployment) or where the 
expected opportunity for other use is of greater or less vaiue than in· 
ciicated by market prices of the goods and services used, an 
ment is necessary for proper accounting of costs. The concept of 
"alternative use value" is fundamental to evaluation. whether 
the cost of the "input" IS by market or SDme 
other basis. 

Primary project benefits, as defined above, are the value of the 1m­
mediate products or services Df the project net of associated costs 
which are all costs other than project costs required for the realizatioll 
of the benefits. 

The immediate products (goods and services) of a project usually 
are the combined result of project costs and associated costs and in­
elude increases in production, reductions in costs, and advantageous 
effects on the tim.e or certainty of income or cost accruaL These 
goods and services should be ey~luated at the earliest stage for which 
estimated market are considered applicable. Where the mar­
ket is considered reasonably adequate, the value of the products should be 
based on probable exchange values as measured by market prices ex­
pected to prevail at the time of benefit accrual. In the absence of an 
adequate competitive the expected cost of production the 
most alternative source that would be utilized in the absence of 
the Droject may serve' as a basis for measuring the value of goods and 
services. Adj~stmel1ts to reflect (he public 'Value of lower prices or 
costs warrant consideration where such effects are attributable to a 
project as discussed under Price Levels in chapter IV 

The associated costs, which are deducted in deriving primary project 
benefits, are any costs involved in utilizing project services in the 
process of them into a form suitable for use or sale al the 
stage beD.efits are evaluated. costs include ali costs necessarv 
to the services for is designed in a for~ 

initial use 

benefits as defined above are the lIlcrease in net incomes 
or other beneficial effects as a result of the project in aClivitles stem­
Hli.ng froIn or induced For "dse in project evaluation 
from a national public the secondarv benefits at· 
tributable to the should b~ considered, 
and account must incomes in such acitvitics 

obtained from other sources or by utilizing 
and services i:-lVoived for some other productive 
benefits afe not attributable to the project from a national 

unless it can be shown that there is an increase in 
net incomes In such activities as a result of the project as comparee 
""lith conditions to be expected in the absence of the 



The increase in net income from secondary activItIes from other uses 
?f res~_urces in t}Ie abs?nce of the is usually D?t determin~ble, 
but allowance lor sucn effects can be made througn the use ot as­
sumptions considered reasonable. Under the expectations of a grow­
ing 'economy and levels of resources ernDlovmenL 
applicable to ail phases of economic analysis, it may be' e)~pected 
that other uses would ordinarily be made of the resources required for 
the realization of project benefits. The value of production that may 
be expected in the absence of the project from other uses of project 
required resources should be based on the assumption of marginal uses 
of such resources. The increase in net income in secondary activities 
that might be expected with such nonproject uses represent values 
foregone, and hence must be deducted from increases in net income 
in secondary activities expected wi lh the project in order to determine 
the net secondary benefits attributable to the project and availabJe to 

project cost. AJlovvances for effects from nonproject 
resources should be carried to a stage lD the chai n of t:conomic 

activity to that used In computing secondarv effects from 
project use resources. In the absence of data on the secondary 
benefits primary investments in the general economy it 
may be assumed that the relationship between primary and secondary 
benefits from other uses of resources required for the project would 
usually be approximately the same as the relationship estimated for 
the project. Although secondary benefits may be significant in the 
economic justification of projects from a local or regional point of view 
or in reimbursement and assessment considerations, the assumptions 
indicated lead to the conclusion that from a national public point of 
VIew such benefits usually have littie significance in project formula-· 
tion, economic justification, and array. 



CHAPTER HI 

eel ogram 
p II ."
1:1 ormulatlon 

The objectives of economic analysis set forth in chapter II indicate 
that proper formulation of projects is the core of the evaluation proD: 
lem. The general objective of project formulation is to maximize net 
economic returns and hum.an satisfactions from the economic resources 
used in a project. This requires that a project should be so designed 
as to include each separable segment or increment of scale of devel­
opment which will provide benefits at least equal to the cost of that 
segment or increment. Separable segments or increments of size of a 
project are the smallest segments or increments on which there is a 
practical choice as to inclusion or omission from the project. 

In the broad sense, the process of project and program formulation 
from beginning to end is largely a matter of weighing alternatives. 
For example, each route, site, or location is considered for possible de­
velopment and the advantages and disadvantages of each relative to 
costs and ability to meet needs are appraised. By the process of 
elimination the most promising site or location is identified and tested 
to determine if development is justified. This nucleus or core is then 
further adjusted to arrive at the optimum scale of development at 
which the greatest net benefits will be produced. 

The measurement of benefits and costs is an essential part of the 
process of formulating and selecting projects that will be economically 
sound and give the best possible combination of results in meeting the 
various objectives of river basin development. The process of formu­
lation must also consider existing and probable future economic con­
ditions, the probable need for the various results obtainable from 
river basin development, the physical possibilities for such development, 
and the most practicable plans available for realizing the desired 
objectives. 

Although the principles and procedures discussed hereinafter are 
usually referred to in terms of analysis of a project, they apply as well 
to segments of projects and to analysis of river basin programs com­
prising a number of projects. 

ANALY§I§ OF NEED§ AND AVAlILAl8LE RE§OURCES 

An essential step in river basin studies is the analysis of the existing 
and potential needs or demands for the useful purposes which can be 
served by improvement and development of the resources of the river 
basins. This involves an estimate of what use, if any, will be made 
of the potential products or services of a project at the prices or values 
expected to be applicable to such products or services. Any poten­
tial products or services for which there is no foreseeable need or de-

H 



mand within the range of prices expected to be applicable should 
either be excluded from the purposes of the prDject or assigned no. 
value in the prDject economic analysis. 

Consideration of the probable demand for project products or serv­
ices in light of prospective eCOluomic conditions in the future period 
during which a project would be effective provides a basis for estab­
lishing the objectives for river basin development as a framework for 
further planning. These abjectives can be expressed in terms of esti­
mated demand for power at the rates expected to be applicable, the 
need for irrigation water to. produce specific crops at the market prices 
expected to be applicable, the need for preventing damages from 
floods Df the magnitude considered probable during the life af the 
praject, etc. 

Another essential step in river basin study is the examinatiDn and 
the analysis of the physical possibilities for improvement or develop­
ment of the basin's resources to meet the needs or Dbjectives. At all 
stages of such analysis~preliminary, intermediate, and final~the ad­
vantages and disadvantages of the various physical possibilities can 
and should be evaluated and compared in terms of benefits and costs, 
measured with successively increasing degrees Df refinement, as 
required, to eliminate the obviously unjustified and least favorable pos­
sibilities, until the optimum plan of development is formulated. It 
should be stressed again that the process Df formulation from begin­
ning to end is largely a matter of weighing alternatives. 

ECONOMIC EVALUATlION AND THE PROCESS OF 

PROJECT FOlRMULATION 


Throughout the process of prDject formulatiDn the physical effects of 
each plan or proposal must be measured and translated into benefits 
for comparison with the CDsts of the plan. Project benefits and proj­
ect costs should be estimated in accordance with the principles out­
lined in chapter H. Problems and pracedures for measurement of 
benefits and costs are discussed further in chapters IV and V. 

An importanL phase in the formulatiDn process is the comparison of 
each plan or proposal with possible alternative means of accomplish­
ing the project purposes. 

ESTABlLlISI-HNG SCALlE OF DEVlELOPMENT ON THE 

BASlIS OF BENEFIT·COST ANALYSIS 


As a starting point for the analysis of the possibilities for river basin 
development to meet any given Dbjective, it is usually necessary to 
analyze a specific initial proposal. This is usually a nucleus of devel­
Dpment which may be selected on the basis of judgment through the 
consideratian of the initial data available and which appears to. offer 
possibilities of meeting the objective wholly or partly. After the ini­
tial prDposal or nucleus Df development has been selected fDr analysis 
and its benefits and costs measured, consideration can be given to 
scales of development greater or less than the selected nucleus. This 
applies to': (1) variations in scope of each purpose of a single project, 
(2Y additions Dr omissions of projects from a program, and (3) inclu­
sian or exclusion of specific purposes from a prDject or prDgram. 

As previously indicated, the optimum scale of development is that 
at which the net benefits are at a maximum. Net benefits are max­
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imized if the scale of development is extended to the point where the 
benefits added by the last increment of scale or scope are equal to the 
costs of adding that increment. The increments to be considered in 
this way are the smallest increments on which there is a practical 
choice as to inclusion in or omission from the project. The same 
principle applies when selecting a number of projects to form a pro­
gram or system of projects to meet a given objective. To be justified 
for inclusion in a plan, each project in a group, each purpose of a 
project, and each separable segment of a project should add as much 
or more benefits than it adds costs. In practice, these principles 
should be applied at all stages of project analysis with successively in­
creasing degrees of refinement until the numerous alternatives are re­
duced to those which it is practicable to analyze in detail. 

Expressed in mathematical terms, three points in the possible scale 
of development of a project which are significant in the formulation 
of projects are shown on figure 1 on page 13. First (point 1 on fig. 
1) is the scale of development at which the ratio of benefits to costs 
is the greatest. Second (point 2 on fig. 1) is the scale at which the 
benefits exceed costs by the maximum amount. Third (point 3 on 
fig. 1) is the scale at which the project benefits equal project costs. 

If the scale of project development were established at point 1, the 
rate of benefit accrual per unit of cost would be at a maximum but 
the full economic possibilities of the site would not be utilized as there 
remain additionaf increments of development for which the benefits 
exceed the costs. . 

At point 2, the cost of adding the last increment in scale of devel­
opment is equal to the added benefits resulting from that increment. 
At this point the total benefits exceed total. costs by the maximum. 
Extension of the scale of development beyond this point would require 
expenditures in excess of the benefits added. Such extension would 
not be economically justified. 

Between point 2 and point 3, although the overall ratio of benefits 
to costs is unity or better, the benefits added by each increment in 
scale of development are less than the costs of adding that increment. 
Extension of the scale of development into this zone is not economi­
cally justified. 

CONS]i]JJJElRiATIrON OF OTHER A V AIILABLlE MEANS 

OF ACCOMPlLI§lH1JNG PROJECT PURPOSES 


At various stages of project formulation, the program, project, or 
segment of a project under consideration must also satisfy the criterion 
that it would be more economical than any other actual or potential 
available means, public or private, of accomplishing the specific pur­
pose involved. A program, project, or segment of a project should 
not be undertaken if it would preclude development of any other 
means of accomplishing the same results at less cost. This limitation 
applies to alternative possibilities which would be displaced or eco­
nomically precluded from development if the project is undertaken. 
Other means of obtaining similar benefits which woul$i not be pre­
cluded from development are not limitations on project justification 
but are, in effect, additional projects which may be compared in an 
array to determine which should be given prior consideration from 
the standpoint of economic desirability. 

The alternative possibilities to be considered in applying this limi­



tation should include all practicable means of accomplishing the de­
sired results which are within the purview of the agency making the 
economic analysis. In theory, the broadest possible range of alterna­
tives for any given objective should be considered but it is recognized 
that in practice, the range of alternatives that can be considered at 
regional levels m8.y be limited the information available at such 
levels. Also, there may be alternative possibilities which are outside 
the purview of or not known to an agency responsible for project 
analysis. Nevertheless, consideration of alternatives on the broadest 
possible basis should be given at all levels of responsibility and neces­
sary information for that purpose should be exchanged among the 
Federal agencies involved and utilized at appropriate levels of project 
analysis and review. 

In summary, a project is properly formulated and economicaliy jus­
tified if: (1) project benefits exceed project costs; (2) each separable 
segment or purpose provides benefits at least equal to its costs; (3) the 
scale of development is such as to provide the maximum net bene­
fits; and (4) there are no more economical means of accomplishing the 
same purpose 'which would be precluded from development if the pro­
ject were undertaken. If all effects of projects could be evaluated in 
comparable monetary terms, further analysis of justification would be 
unnecessary. In some cases, however, the intangibles, that is, eHects 
which cannot be adequately expressed as benefits or costs in monetary 
terms, may be of sufficient importance to warrant consideration in the 
formulation and selection of projects. In such cases, if the scale of 
development is extended or curtailed as compared with the scale in­
dicated on the basis of tangible benefits and costs or if purposes are 
included or excluded because of intangible or other considerations, ef­
fects of such action in terms of increasing or reducing costs or benefits 
should be clearly stated. This is necessary to indicate the extent of 
departure of the final project recommendations from those that would 
have been made if based solely on tangible factors, evaluated in 
monetary terms. 

COYWPAlRllSON OF EElLATIVE ECONOMliC 

VAlLUlE OF PROJECTS 


All projects which satisfactorily meet the criteria outlined herein will 
necessarily be economically justified. Economic comparisons of such 
projects may be made by several methods described below. 

(1) A comparison of the respective amounts of excess of benefits 
over costs for several projects would indicate which projects would pro­
duce the greatest net benefits but would afford no comparison of the 
relative costs of realizing such benefits. Two projects with equal sur­
oluses of benefits would appear equally desirable in such a comparison 
~ven though the costs of one might be several times that of the other. 
This method of comparison would be useful only if relative costs were 
no object. ­

(2) A comparison of the rates of return on the respective investments 
in several projects can be made by computing the percentage relation 
of the excess of annual benefits over annual costs to the investment in 
each case. Under this method comparison of respective operation and 
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maintenance costs is incomplete, since they are deducted before com­
putation of percentages, The method has a limited usefulness, as for 
example, for determining the relative desirability of projecLs when 
construction funds are limited and when the relative cost of operation 
and maintenance is considered of secondary importance, 

(3) The ratio of benefits to costs reflects both benefit and cost 
'/aiues and is the recommended basis for comparison of proJects, If 
the sum of all beneficial effects were compared with the sum of ail ad­
verse effects for a the ratio of the benefits to the costs would 
reflect the effectiveness whichaH the resources involved were be­
ing used, The procedures recommended herein are based on the 
assumption in generaL the econol1'lic resources involved in the 
project 'over a~,d above those accounted for in project 
benefits and costs ~vvould be used \Nith effectiveness ~vvith 
or witho]).t the a ratio of project benefits to proj­
eee costs constitutes a useful measure of the effectiveness of use of the 
Nation's resources insofar as the use of such resources for project pur­
poses is concerned, In the usual case, the relative desirability of a 
number of projects for which net benefits are at the maximum can be 
satisfactorily indicated by comparing their ratios of project benefits to 
project costs, In cases where nonproJect costs (associated) are of spe­
cial significance or vary among the projects being compared, a 

of the sum project and nonproject costs with the gross 
resulting therefrom may prove desirabie, 
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CCIHLAlPTE JP~ 

("l\1[eas enents 
os 

The use of benefits and costs m connection with the formulation 
and the justification of water control projects requires measurement in 
common terms. In placing benefits and costs on a sound and com­
parable basis, questions involving standards, problems, and procedures 
of measurement must be recognized and properly resolved. The 
measurement procedures must include consideration of the various 
types or classes of benefits and costs. The measurement standards 
relate to price levels, interest rates, risk allowances, and period of 
analysis including consideration of amortization of investment and sal·· 
vage values. Particular problems of measurement include the treat­
ment of tangibles and intangibles, adjustments for levels of economic 
activity, costs of affected public facilities, acquisition of land and im­
provements, taxes, displaced facilities, extension of useful life, and 
consequential damages. 

GENERAl lP'ROCEJIHJRE FOR MEA§UREMENT 

OF lBENEIFTf§ AND COSTS 


Translation 9f the physical effects of a project into benefits and costs 
involves estimates of the values of the increases and decreases in goods 
and services under future conditions with and without the proJect. 
For the purposes of economic analysis, the benefits and costs should 
be measured from the same viewpoint, to a comparable degree and on 
comparable bases for time of occurrence and other factors. Starting 
with an estimate of the expected physical effects of a project, it is nec­
essary to evaluate those effects in monetary terms. As discussed in 
chapter a market price basis is considered the best available ap­
proach for such evaluation. The economic life of the project must be 
estimated and prices expected to be applicable during that time must 
be projected. ~rhen, applying measurement principles and stand­
ards, such as those for or discount, risk, and other factors, the 
benefits and costs of a can be evaluated in monetary terms 
and reduced to a common time basis for comparison. Usually, it 
should prove most convenient to express benefits and costs in terms of 
their equivalent average annual value over the selected period of anal­
ysis. This is the basis recommended for use by all agencies to attain 
uniformity and com.parability in project analyses. Other bases which 
put all effects on a common time basis, such as in terms of present 
worth as of the time of initiation or completion of the project) would 
be acceptable also, but, in most cases, the average annual basis ap­
pears most convenient. 
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or convenience in measu,ement, have been classi­
fied in two . primary and The amount of bene·· 
fits of each type attributable to the project is the difference in the amounts 
of that type estimated as likely to accrue under conditions expected 
with and without the project. Beneficial effects of a project should be 
assigned monetary values by directly applying projected market prices 
or derived prices based on projected costs of production by alternative 
means. Predictable risks may be accounted for by direct adjustment 
of benefit estimates. Benefits may be conservatively estimated in 
order to provide allowance for unpredictable risks. All benefits should 
be converted to a common time basis, usually in terms of an average 
annual amount over the of analysis. Benefits which accrue on 
other than a uniform an!] ual basis sho-uld be converted to an equiv­
alent average annual amount applying the appropriate interest 
rate. 

Przmary ,broject henefits should usually be evaluated at the first point 
in the chain of effects of a project where the products or services have 
an actual or estimated market value. In some cases, a market price 
estimated from the most likely alternative cost of production of the 
products or services be the measure of value. 

Attributable secondary are rnore difficult to appraise and their 
measurement requires of the net income from secondarv ac­
tivities with and without the pr~ject; that is, the difference unde~ the 
two conditions in the total value of the product of such activities and 
the costs nec'essary to produce such values. Any increase in net in­
come to processors or savings to consumers in secondary activities 
under conditions to be expected with the project, as compared with 
the net income or from similar secondary activities probable 
under conditions to be without the project may be credited 
as benefits to the project. 

There are two basic classes of tangible costs to be measured: (1) 
project costs which are to be compared with project benefits; and (2) 
nonproject costs, which are the associated costs which must be de­
ducted from overall benefits 10 :lbtain project benefits. Ail costs are 
measured on the basis of the value of the benefits foregone through 
the use of anel se:rvices for the project and related activities 
rather than market prices are the best avail­
abl.e measure of such some cases, they should be ad-

to allow for l.ower value m alternative uses, as discussed later in 
this chapter under Adjustments for Levels of Economic Activity. 

Project costs include the initial. investrn.ent in land, labor, and ma­
terials and subsequent costs for replacements and for operation and 
maintenance:. Costs of post-authorization investigations, interest dur­

constructlon, engineering, administration, and overhead 
m should be included, are costs induced bv 
the even when actual compensation lS not involved. Project 
costs should be evaluated in terms ~o[ prices expected to be applicable 
at the tilTle costs are incurred" I~'\s the case of benefits, project costs 
should be converted to ,;:1 common tirn.e usually the average an·­
nual lfhe rate of interest for the for 
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interest and amortization of the investment over the economic life of 
the project and for discounting deferred costs should be applied as dis­
cussed later in this chapter under General l\Ileasurement Standards" 

Associated costs are measured on the basis of the same princtples and 
standards applicable to other project effects" Such costs should be 
measured to a degree comparable with that used in measuring bene­
fits and should be deducted from overall benefit estimates to obtain 
project benefits comparable to project costs. 

GENERAlL MEASUREMENT STANDARDS 

The benefits and costs of projects occur in diverse physical forms, 
at different times, and over varying periods of time. It is necessary to 
bring these effects to a common basis of measurement to permit sound 
comparison of benefits with costs in a particular project, and to permit 
comparison of various projects" The most convenient and widely rec-. 
ognized basis for doing this is the monetary unit. 

The use of the monetary unit for translating project benefits and 
costs to a basis permitting their comparison and comparison between 
projects entails selection of consistent standards. These standards nec­
essarily include the prices by which the physical effects of a project 
are translated into monetary values, the interest and discount rates by 
which these effects are translated to a common time and risk basis, 
and the selection of a period of analysis for a project. 

As discussed in the paragraphs below, standards selected as appli­
cable from a comprehensive public viewpoint may vary from standards 
considered appropriate for an evaluation from the viewpoint of an in­
dividual or a local interest. 'While measurement standards indicative 
of the total interests of society are considered appropriate for evalu-" 
ation from a comprehensive public viewpoint, there often are no prac­
tical or acceptable measures of values as appraised from such a view­
point. Measurement from such a viewpoint requires reliance upon 
theoretical assumptions for which verification is frequently difficult if 
not impossible" Also, the practical r,uolem of obtaining acceptance 
of these results may limit the extent to which the public viewpoint 
standards might be applied" 

For example, valuation from a comprehensive public viewpoint 
should logically be in terms of dollars of constant rather than of vary­
ing purchasing power. The discount rate and risk allowance which 
might indicate the value of benefits and costs to society as a whole 
will frequently be different from those in actual usage and to which 
beneficiaries or bearers of costs are accustomed" Also, the treatment 
of such problems as taxes, ownership transfers, public facilities, and 
other types of problems involving compensatory offsets that need to be 
considered in a public viewpoint evaluation are sometimes at variance 
with customary concepts. 

As pointed out in chapter II, market prices established under com­
petitive economic conditions may be assumed to reflect the demand 
for products and services and their cost of production. Price stand­
ards for project evaluation should reflect the exchange values of the 
goods and services involved, and, in addition, should take account of 
variations in the abundance or scarcity of all goods and services as 
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reflected in general price levels under various conditions of resource 
employment (use of labor, materials, and other productive resources). 

The real cost to society of the resources used for project and pro­
gram construction and operation is measured primarily by the amount 
of other goods and services for which such resources could be ex­
changed at the time when they are to be used. Similarly, the real 
value of benefits is measured primarily by the amount of goods and 
services for which the benefits could be exchanged at the time they 
become available. If the degree of resource employment were to re·· 
main constant., prices reflecting these real exchange values would pro­
vidc an u:nc basis for project evaluation. Since this is not likely 
to be the case. it is also necessary to take account of the effects that 
various conditions or levels of resource employment have upon the 
price basis for project evaluation. 

Variations in the degree of resource employment affect the values 
of the resources invested in a projecL During periods of full employ­
ment. the resources required for investment in a project are scarce in 
the sense that the available supply of such resources is approaching 
fuli utilization. Conversely, resources are comparatively more abun­
dant during periods when they are not fully employed. The general 
level of prices tends to Huctuate with the levels of resource employ­
ment and, therefore, provides a practicable measure of the changes in 
the values attached to goods and services because of their relative 
abundance or scarcitv under varying levels of resource employment. 
Fluctuations in the general price level provide, therefore, a means of 
measunng ll1 terms the difference between the relative 
abundance or the resources invested in a project at the time 
of development and the relative abundance or scarcity of resources at 
the time benefits are realized. 

The prices used in project evaluation should exclude, however, 
effects resulting from changes in the value of the dollar over a long 
term. l'or exanlple, a long-term, continuing depreciation in the value 
of the dollar would have the effect of increasing the monetary value 
of the future benefits of a project without increasing their value in 
exchange for other comrnodities. FroD1 the standpoint of socJety as a 
whole, any increase m the monetary value of benefits attributable 
solely to such a 111 the value of the dollar does not con­
stitute a real in the form of goods and services produced, and 
should not be included in an economic for ascertaining the 
justification of a project. Deflationarv shifts in long-·term average 
prices should similarly be excluded. 
- Accordingly, for p~rposes of economic evaluation, it is appropriate 
to develop price projections. The projections for particular goods and 
services should be geared to the average of general prices that would 
be expected to prevail throughout the period of analysis if there were 
no inflationary or deflationary trends as discussed above. A projection 
at a level reflecting a growil~g economv and high emplovmenr 'condi­
tions is belie\'ed warranted as the basis for estimating the average 

levels and relationshi ps that reasonably be ex·· 
over a penod long enough to applicable to ex-

of analysis. The pnce projections accordingl:: should 
be the amicipation that moderate fluctuations in gen­
eral prices will occur a~round the projected long-term a\-cragc leyel. 

Economic of river basin developments in accordance with 
the foregoing ll1volves using prices reasonably expected to 



prevail at the time costs are incurred and at the time benefits are 
realized in terms of a constant general price level. Long-term pro­
jected prices provide an appropriate basis for estimating the value of 
projected benefits and recurring or deferred costs of operation, main­
tenance, and replacement, as well as the costs of deferred construction 
and installation. When the time of installation is deferred or indef­
inite, long-term projected prices are considered appropriate also for 
estimating initial construction costs. In some cases it may be desir­
able to present estimates of the costs of the initial construction of such 
deferred items on a current price base also. 'Nhere construction is 
expected or scheduled for early accomplishment, prices prevailing at 
the time of the economic analysis should be used for measuring the 
initial construction and installation costs. Evaluations made on this 
basis may be supplemented by analyses based on projected prices. 
When benefits are expressed in terms of the cost of an alternative 
means of producing goods and services, the prices for estimating al­
ternative costs should be those expected to prevail at the time that 
they would be incurred. 

The analysis should be brought up-to-date as required to reflect 
significant changes in previous assumptions on prices and employment 
conditions. 

In order to apply the procedure proposed, it is neCeSSal"y to prepare 
and, from time to time, revise the estimates of long-term projected 
prices that are to be used in the economic analysis of projects. Also, 
national long-term projected prices may require adjustments to reflect 
area and regional conditions before being used in the economic anal­
ysis of a project. The specific local long-term projected prices can 
usually be estimated by considering that they bear the same relation­
ship to national long-term projected prices as the local prices during a 
base period bear to national prices during the base period. This in­
volves an assumption that the future differences between the prices in 
the local area and the nation as a "whole will be the same as those 
prevailing during the base period. The base period used should 
usually be a recent period of several years in order to reduce the 
effect of abnormal relationships between area and national average 
prices for any single year. Special consideration should be given to 
the infrequent case where a shift from a deficit to a surplus produc­
tion area occurs, or vice versa. Such a change could materially affect 
the relationship between area and national average prices. 

Whenever the project production is expected to influence market 
prices significantly, the use of a price about midway between those ex­
pected with and without the project may be justified to reflect the 
public values involved. However, the difficulty of estimating such ef­
fects with reasonabie assurance will often necessitate treating them as 
intangibles. 

It is recognized that adjustments or allowances may be necessary 
in using the projected prices for purposes other than project formula­
tion and evaluation; for example, in repayment analyses. 

Summary of recommendations on przce levels. In order to satisfy the vari­
ous purposes to be served by benefit-cost analyses, the use of prices 
reasonably expected to prevail at the tjme costs are incurred and at 
the time benefits are realized, in terms of a constant general price 
level, is recommended. Projected prices for the period of analysis 
should be used as the basis for evaluating project benefits, as well as 
all costs of operation, maintenance, replacements, and deferred con­
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struction and installation. projected prices are also con­
sidered appropriate for estimating initial investment costs when the 
time of installation or construction of the project is deferred or in­
definite. In this case it may be desirable to present the estimates of 
initial investment costs on a current price basis also. The projecIed 

price level should reflect high employment conditions and 
in the long-term value of the dollar. 

For projects or of a program expected to be placed under 
construction at an early prices current at the time of the analysis 
should be used in esticaating construction and installation costs. It 
may be useful to supplement current cost estimates with costs based 
on long-term projected 

'Vl/hen benefits are expressed In terms of the cost of a Justifiable 
alternative source of the benefits, the for the alternative costs 
should be the prices expected to at the time the alterna­
rive costs would be incurred. 

r"fhe values attached to bertefits and costs at their time of accrual 
can be made after conversion to an basis 
for time and degree of of occurrence. Interest and discount 
rates and risk allowances a means for giving monetary expres­
sion to differences in the tiIne and of occurrence of benefits 
and costs. 

Prpvai!lno· interest and discou.nt ;-~tes for loans and Investments 
-: ~ ""-- b ., , ~i ' '(,' )' 1 n . ., " 

usually reflect born the time ana risk elen1ents. The wide range 
in such rates arises out of differences in the estimated risk on 
varIOUS other than ad­

in benefit-cost 
V\fith 2 

,-is!;: cJlm'l7ances 
or discount rate with 

ilJYvVe'ver, that the total 
in the of a Federal 

private under-
u..ncertarrlty, and 

for risi~ take account of the hazards 
and uncertainties that 11'1tervene bet'~Neen the commitment or invest-­
ment of resources and the accrual of benefits. There are tvvo princi­

for which allowance Blust be made in 
since bases are avail-

of losses associated with 
its occurrence. For predictable attached may be con­
verted in.tc a certain annual amount, either through in­

aHo1Nance. To the extertt the value 
shOUld be corrverted to an aiE.1ual or present 

al10Yled for :::ither as a deduction from benefits or as 
vitlere losses from fires~ 

or prevention, if such i~ 
estin:latcd 1Nith reasonable assuranCE, the returns avail­

investD'lent costs sholJJd be reduced The 
net returns vvould be as free as 

http:discou.nt


Risks in the form of uncertainties for which no appropriate basis is 
available for prediction include the probability of errors in estimating 
benefits and costs due to such factors as fluctuations in the levels of 
economic activity, technological changes and innovations, and other 
unforeseeable developments adversely affecting the cost or value of 
project services. Risk allowances for this group of uncertainties must 
be based largely upon judgment, since precise information is not avail­
able for calculating their value. 

Methods of allowing for uncertainties or unpredictable risks include 
the use of estimates of benefits that are reasonably conservative; the 
assumption of a limited economic life, with minimum allowances for 
salvage, which results in amortization of costs within the limited eco­
nomic life (see following section); a risk component in the discount 
rate, safety margin requirements in project formulation, such as 
designing projects short of the marginal limit on scale of development 
or including a contingency reserve in project costs to cover unforesee­
able developments; and finally, selection only of the more desirable 
projects. 

Summary of recommendations on risk. It is recommended that net returns 
exclude all predictable risks, either by deducting them from benefits or 
adding them to project costs, usually on a present worth or annual 
equivalent basis. Allowance for uncertainties or unpredictable risks in 
benefit accrual should be made indirectly by use of conservative 
estimates of net benefits, requirement of safety margins in planning, or 
including a risk component in the discount rate. 

Interest and discount rates. The monetary values of benefits and costs 
that accrue at varying times are compa~able only if all are adjusted 
to a uniform time basis. The use of interest rates provides a means 
for converting estimates to a common time point or period. 

Interest and discount arise because of the competing demands that 
exist for limited supplies of savings available for capital investments 
yielding returns in the future. The demand for savings stems largely 
from the opportunities for productive use of capital. With the supply 
of existing capital and savings limited, opportunities exist for new 
capital investment that over a period of time will yield a return in 
excess of the initial investment involved. Thus, the opportunities of 
obtaining net returns over costs from the utilization of income-yielding 
goods constitute a major source of demand for savings. The supply of 
individual savings available for investment is limited principally by the 
preference of individuals for present over future goods. Because of the 
higher valuations that individuals place on present goods, a payment 
in the form of interest is needed to induce savings and compensate for 
the current use that is foregone. Consequently, interest rates may be 
considered as an expression of the exchange relationship between 
present and future goods. This premium or interest rate is the added 
value of having resources presently available in comparison with future 
values. For comparison with present costs, the determination of the 
present worth of goods available in the future involves scaling down 
or discounting their future values. 

With limited amounts of resources available for capital investment, 
the interest cost of investing such resources in a water development is 
measured by the rate of return that would be realized if the capital 
were invested in other uses of comparable risk and duration. This 
cost is over and above allowances for risk and arises whether a private 
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or public viewpoint is involved. As explained in the preceding sec­
tion, adequate allowance for risk should be made, to the fullest prac­
ticable extent, in the estimates of benefits and costs. On this basis, 
the minimum interest rate appropriate for use in project evaluation for 
converting estimates of benefits and costs to a common time basis is 
the risk-free return expected to be realized on capital invested in 
alternative uses. At a given time this rate is the projected average 
rate of return; i.e., yield, expected to prevail over the period of 
analysis, in the absence of inflationary or deflationary changes in the 
general price level, on such relatively risk-free investments as long­
term Government bonds. Although apparently involving considera­
tions generally similar to those in the projection of prices, only limited 
attention has been given to the problem of developing projected in­
terest rates. Pending development of a projected rate, the average 
yield on long-term Federal bonds (preferably rounded to the nearest 
1/4 percent) over a sufficiently long period of time to average out the 
influence of cyclical fluctuations might be uniformly used by all 
agencies as an approximation of the expected long-term, essentially 
risk-free rate. 

Use of the minimum risk-free rate assumes that risk elements have 
been adequately accounted for in the calculations of benefits and costs. 
If it is found impracticable or impossibJe to make the estimates of 
project effects on a risk-free basis, the risk allowance would have to be 
accounted for by an increment in the interest or discount rate ap­
plied to deferred effects. These considerations are of particular sig­
nificance in evaluating associated costs and converting benefits to 
present worth or to a uniform annual rate. Thus, in the evaluation 
of associated costs and irregularly accruing benefits it should be recog­
nized that the relatively risk-free long-term interest rates are inappro­
priate. The recommended interest rates for evaluating these effects 
should be those considered to be applicable to participants after 
analysis of the specific situation. 

The economic analysis should also include a comparison of the cost 
of a project or increment thereof with available alternative means of 
accomplishing the specific purposes involved. In making such com­
parisons the project basis for treating interest should also be used for 
the alternative, with any necessary adjustments for differences in risk. 

Summary of interest rate recommendations. It is recommended that esti­
mates of benefits and costs accruing at various times should be made 
comparable by adjustment to a uniform time basis through the use of 
projected long-range interest rates. Pending the development of such 
rates, the average rate of return; i.e., yield, on long-term Federal 
bonds over a sufficiently long period of time to average out the in­
fluence of cyclical fluctuations is considered appropriate for uniform 
apnlication by all agencies on the condition that adequate allowance 
ha~ been made for uncertainties and risks. If such allowance is not 
possible, a component for. risk should be i?clu?ed in the interest rat~ 
as may be the case for Irregularly ac:rumg benefits and asso~lated 
costs. In comparing the cost of a project or mcrement thereof With 
alternative means of accomplishing the purposes involved, the treat­
ment of interest for the alternative should be on a basis comparable 
with that of the project, with any necessary adjustments for differences 
in risk. 
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A number of economic and physical forces limit the economic life 
of any project. Physical depreciation, obsolescence, changing require­
ments for project services, and time discount and allowances for risk 
and uncertainty may limit the present value of future project services. 
The upper limit of the economic life of a project is reached when the 
foregoing factors cause the costs of continuing the project to exceed 
the additional benefits expected from continuation. As so used, the 
economic life is generally less, and never more, than the physical life 
of a project. 

Although the economic life of a project establishes an upper limit 
on the period of analysis, it may be desirable to use a period short of 
this limit for economic analysis in order to provide additional allow­
ance for risk. Conservative estimates of salvage values and of the pro­
ductive life of initial installations and of replacements, and allowances 
for operation and maintenance sufficient to provide full operating con­
ditions throughout the period of analysis, justify reducing other allow­
ances for risk and uncertainty. 

Furthermore, in certain cases it may be advantageous to gear the 
period of analysis to the expected economic life of the major initial 
structure, or, where there is considerable variation in the expected life 
for various purposes, the probable life for each purpose may be used. 
The decision whether or not to replace the project at the end of the 
productive life of the basic structure can be made at a later time and 
is not an essential consideration or a necessary part of the initial 
project formulation or justification. In the case of major structural 
replacements, such as a set of navigation locks, the period of analysis 
needs to be of sufficient length to cover only the benefits and costs 
associated with the first or initial cycle of a project, even though 
economic life may be extended through successive replacements. 

The difficulties and the uncertainty associated with estimating the 
value of remote effects provide another justification for limiting the 
period of analysis. Even though the character of the basic structures 
may allow an extended economic life, or the possibilities of replace­
ment may be such as to suggest a continuing life, the limitations on 
the reliability of estimates projected into the distant future and their 
small present value when discounted provide reasons for selecting a 
maximum evaluation period. 

It is recommended that a period of analysis of 100 years be con­
sidered as the upper limit on economic life. In cases where obsolescence 
is likely to be an important factor, use of an economic life substan­
tially less than this upper limit, possibly not exceeding 50 years, may 
be warranted. Justification for the 100-year upper limit lies in the 
increasing uncertainty involved in predicting the more remote future 
and in the likelihood that any benefits and costs accruing beyond a 
IOO-year cutoff would be largely offsetting in their amounts. Because 
of the low present worth of remote benefits, any benefits accruing 
beyond a 100-year period will seldom change the benefit-cost estimates 
significantly. 

Any resources remaining at the end of the period of analysis should 
be valued in terms of their nonproject uses. For example, in the case 
of land, the salvage value should be based on its potential use at the 
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termination of the project, but not to exceed the initial cost or value 
of the land adjusted for any improvement or damages resulting from 
the project. For most other remaining resources, the salvage value 
would be either junk values or values of such goods for use in other 
locations, after allowance for transportation or reinstallation. 

Establishing the length of the period of analysis and the basis for 
salvage determines the amortization period and the amount of the net 
capital investment to be amortized. The amortization charge should 
be sufficient to cover all capital investment costs in excess of salvage 
during the period of analysis. Either of the two common methods for 
treating salvage give approximately the same results. One is the 
deduction of the present worth of salvage from the present investment 
cost, with the remainder amortized over the period of analysis. The 
other is to charge interest on the total investment but to amortize only 
the investment cost in excess of the value of salvage remaining at the 
end of the period. 

The logi~al basis for estimating benefits and costs accruing during 
the period of analysis should be in accordance with the changes in 
productivity or operating capacity expected during the assumed eco­
nomic life. However, the difficulty of forecasting the rate at which 
project services are likely to change in amount often necessitates esti­
mates being made on the assumption of full operating capacity 
throughout the project life. Such procedure in the case where output 
declines over the course of a project's useful life is likely to overesti­
mate somewhat both benefits and costs. Although the net significance 
of this procedure is not likely to be serious in the usual case, it may 
be necessary in the case of some projects to gear estimates to expected 
levels of operating capacity in calculating both benefits and costs. 

Recommendations. It is recommended that the maximum period of 
analysis be the expected economic life of the project or 100 years, 
whichever is shorter. Even for projects involving basic structures of 
more extended life and those having continuing replacement possibili­
ties, it is recommended that a 100-year period of analysis be considered 
as the upper limit on ~conomic life. Any allowance for salvage should 
be based on the expected value in non project uses at the end of the 
period of analysis. The amortization charge should be sufficient to 
cover the capital investment during the period of analysis, calculated 
on a sinking fund basis using the investment cost interest rates. Except 
in special cases, the basis for estimating benefits and costs should be 
under the assumption of maintaining the project at full operating 
capacity. 

Adoption of the foregoing general measurement standards by the 
several agencies dealing with river basin planning would improve the 
quality of project analyses and the ease of understanding them. In 
addition, more uniform handling of certain measurement problems will 
be similarly beneficial. These problems include the treatment of 
tangible and intangible effects; the adjustments necessary to allow for 
levels of economic activity; the treatment of costs of affected public 
facilities; the nature of the recognition of costs of acquiring land and 
improvements; the treatment of taxes; measurement of the value of 
extending the useful life of a nonproject facility; analysis of displaced or 
abandoned facilities; and the handling of consequential damages. 
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These problem~ are C?utlined belmv and recommendations made as to 
sound means or treatmg them. 

Tl"<e21itJl1Ill.<BIll1t of T21DllgiMe 2lJrn<rll lin1l:2llmgiiMe jEffec1i:§ 

The tangible effects of a project are, for the purpose of this report, 
defined as those measurable in monetary terms, and the intangible 
effects are those which cannot be measured satisfactorily in monetary 
terms. Most of the tangible effects of projects, whether benefits or 
costs, can be evaluated on the basis of market prices. Some tangible 
effects cannot be evaluated on the basis of market prices, but 
their values may in some cases or estimated indirectly from 
prices established in the market for similar or analogous effects or may 
be derived from the most economical cost of producing similar effects 
by an alternative means. Certain effects that can be measured in 
physical units but for ·which no market values exist, such as preven­
tion of loss of life or improvement of health may be assigned values 
for uniformity of treatment in economic evaluation and formulation of 
projects, on the basis of agreed upon estimates of acceptable expendi­
tures for these items. Other effects cannot be evaluated in monetary 
terms by any satisfactory device and so are called intangible. 

These intangible effects need to be described with care and should 
not be overlooked or minimized, merely because they are not sus­
ceptible of dollar evaiution. Intangible costs may involve such effects 
as the possible loss of a scenic or historic site in connection with a pro­
posed dam. On the other hand, intangible benefits may in some cases 
embrace such effects as the strengthening of national security and 
regional economies through the encouragement of a more widely dis­
persed industry and the provision of opportunities for new homes, new 
investment, and new employment opportunities; and the provision of 
new avenues for the enjoyment of recreation and wildlife. 

Project effects that cannot be given monetary values should be 
recognized. If intangible effects are considered sufficiently significant 
to influence either project formulation or selection, it is important that 
intangible benefits and intangible costs be considered to a comparable 
extent. Since there n1ay be intang-ible effects froill any eco­
nomic any inta'ngible benefits or ~osts from using economic 
resources for project purposes must be considered in the light of those 
that would arise in the absence of the project. If specific intangible 
effects are considered important enough to influence the recommenda­
tion for or against project development, the value attached to such 
specific intangible effects should be indicated. This may result in 
eIther curtailing or expanding the scale of development as compared 
with that justified tangible effects. 

Recommendatzons. project effects, both tangible and intangible, 
should be fully considered in making project recommendations. Project 
effects should be evaluated in monetary terms to the maximum extent 
practicable. If market prices are not available, estimated, derived or 
i:tgreed upon values may be appropriate in some cases. In other cases, 
intamrible effects wiH need to be considered on a qualitative basis. If 
the r~commended degree of project development is Influenced in either 
direction by specific intangible effects, the value assigned to such 
effects should be clearly indicated. It is suggested that the agencies 
concerned develop procedures for the treatment of intangibles includ­
ing assignment of acceptable project expenditure val.ues for effects that 
are measurable in physical units fm which no market values exist. 
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the advantageous 

instances 

From a public the cost of using labor and other economic 
resources for project is measurable in terms of the benefits 
foregone from the most other uses that would be made of such 
labor and economic resources. when labor and other 
economic resources are relativelv market pnces repre­
sent an adequate measure of th~ value foregone, but during 
times of relativelv low economic the reductio'll in' or the lack 
of opportunities f~r economic resources may warrant 
adj~stment of the evaluation of project costs. 

In the usual case, costs to take account of 
variations in the level. 
project formulation and 
relatively ImA! economic 
analyze the effect of the lack 
labor and other resources in 

During times of 
it D;ay be app~'opriate ",to 

ror alternatrve use tor 
of projects considered for 

construction under such conditions. 

Vvith but kw econOl1nc resources other than labor are 


not lost if not used at any 

on 

/ldjustments of market-price 
evaluations of project costs usually be necessary only for 
the direct labor 

For direct labor an estimate can be made of the amount which the 
project would employ and which would be unemployed if the project 
is not undertaken, taking into account such factors as the specific 
labor market area for the particular project and probable duration of 
unemploymem conditions. such periods consideration should 
be also given to any intangible advaf!tages of using the labor that 
would otherwise be unemployed. 

In times of low economic project may result in 
employment of labor In secondary :lctivities \'liould otherwise be 
unemployed and may result in use of otherwise idle plant 
The project can be credited only with the difference 
secondary efiects from the and similar effects of any 
comparable increase Hi economIC to be undertaken in 
the 3.bsence of the creditable to the project 

between 

vvould be difficult to rneasure and should be regarded as 
intangible. 

Recommendations. projects should be 
forn:mlated and of a relatively high 
level of resource expected to be under­
taken during periods consideration should be 
given to that would otherwise 
be unemployed. 

If existing public facilities such as streets, roads, schools, and similar 
works are free of a substantial of their value is probably 
reflected in the market value of land. The market price 
paid for land includes much of the value of debt-free public 
facilities serving these lands. Debts for public facilities to be paid 
from future land taxes tend to lower the market value of property 
served by the facilities. The market niue of such property tends to 
reflect the capitalization of the net inconle from the property 
less tax charges anticipated on account of the bonded indebtedness. 



Accordingly, the allowance in project cost for acqUlrmg" privately 
owned land and other property should include both the market price 
to be paid for the property and the amount of remaining bonded 
indebtedness, if any, applicable to that property on account c of public 
facilities. 

In practice, it may prove necessary to pay school districts, towns, 
counties, or other governmental units for public improvements even 
though their value is reflected in prices paid for land. Although this 
is a duplication of cost, it is usually small in proportion to total project 
costs. 

Recommendations. It is recommended that allowances be made for 
public facilities in project costs as follows' If public facilities are to be 
replaced or purchased at project expense, no additional allowance 
need be made in project costs for outstanding debts. If the public 
facilities are not purchased or replaced, the share of bonded indebted­
ness for such facilities assignable to property acquired for 
project purposes should be included as a project acquisition cost. 

of lL2!nril ami lim]pJrovement§ 

Most land and inlprovements acquired in connection with project 
development will have their use changed as a result of the project. 
Some lands are inundated for reservoirs, others are shifted to more or 
less intensive uses, while a few lands acquired may continue in their 
preproject use. The is to assure that the productivity of the 
land with and without the project is properly reflected in the evaluation. 

When land and improvements are acquired for project purposes, the 
acquistion costs, including legal fees and administrative expenses, are 
normally included as project costso The acquistion cost, however, may 
not always adequately reflect the total cost from a public viewpoint. 
The public cost of removing land from its present use or reducing its 
productivity from its present use should be measured in terms of the 
value of the production lost as a result of the project. A proper 
reflection of the public costs resulting from changes in land use would 
require that calculations be rnade in the same rnanner as used in 
evaluation of project benefits. 

In certain cases it may be to assume that from a public 
point of view the purchase will adequately reflect the produc­
tivity value of the land imDrovements in the absence of the 
projecto However, vvhere such a J:eflection of costs is obviouslv insuffi­
cient, an adjustment should be made. This \Nould be done by 
evaluating the total project costs from a public viewpoint as the value 
of the decreased productivity, calculated in the same manner as used 
in calculating project benefits. 

Recommendations. It is recomnl.ended that all land-acquition costs be 
included as project costs. If the value of any decrease 'in the produc­
tivity of acquired lands, evaluated in the same way as comparable 
benefits, significantly exceeds acquisition costs, an adjustment should 
be rl1acie to reflect this difference, 

'fTeaitmenll: {Df 1faxe§ 
Taxes are levied for defi-aying the expenses of government and their 

incidence and effects throughout the economy are varied. Three 
phases of the tax problem need to be considered in the economic 
analysis of proposed projects. These are: (1) allowance for taxes in 
project costs, (2) relation of taxes to benefits, and (3) treatment of 
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taxes in comparisons with alternatives in determining the most eco­
nomical means of accomplishing a given purpose and limiting the 
extent of economically justifiable project costs. 

Allowance for taxes in project costs. From a public evaluation view­
point, only the increases in the costs of governmental services that are 
anticipated as a result of a project are properly chargeable, and should 
be included, as a tax cost of the project. Such increased costs of 
governmental services represent outlays for goods and services essential 
for project operations. Any allowances for taxes as costs in project 
analysis in excess of increased costs of governmental services constitute 
benefits produced by the project that are similar to other project 
benefits. 

Treatment of taxes should include consideration of changes in gov­
ernmental expenditures that are not fully balanced by increased tax 
revenues, especially in the case of local governments. The primary 
effect of a river basin project on the tax status of local governmental 
units arises from changes in the real estate tax base. The impact may 
vary considerably. The net revenue status of some governmental units 
may be improved by increased tax capacity, reduced cost of services, 
or some combination of these two effects. Conversely, other govern­
mental units may be adversely affected; i.e., there may be a reduction 
in the tax base without a corresponding reduction in the cost of pro­
viding governmental services. Insofar as concerns the overall eco­
nomic evaluation of a project, only the combined net effect on the 
revenue status of all governmental units over the period of analysis is 
significant. 

Relation of taxes to benefits. To the extent that taxes are reflected in 
the market prices of goods and services, such taxes, whether on income 
or property, will have been considered in estimating the value of goods 
or services produced by water resource development projects. No 
deductions for taxes in market prices should be made since this would 
reduce the value of benefits beiow the actual appraisal of the market 
as indicated by consumers' preferences or willingness to pay. 

In the absence of competitive market conditions, the usual basis for 
establishing a derived market value is the cost of equivalent services 
that would be available and purchased from the alternative source 
most likely to be utilized in the absence of the project. The taxes 
that would be payable by the alternative source, public or private, 
should be included in the costs used as a measure of the derived 
values. Thus, the treatment of taxes in such derived values and in 
market prices is comparable. In the absence of actual market prices, 
the use of derived market values is considered essential in project 
evaluation in that it provides a comparable basis for computing the 
benefits. from various purposes and projects and hence facilitates 
compansons. 

-Treatment of taxes in comparing alternatives. Benefits alone, however, are 
not a sufficient criterion to establish justification. As indicated in 
chapter HI it is necessary also to include in the economic analysis the 
additional criterion that the project or increments thereof must be 
more economical than any other available means, public or private, of 
accomplishing the specific purpose involved. This requirement is ap­
plicable to project formulation and limits the project cost that is justi­
fied for any purpose to the cost of comparable services from the least 
costly alternative source. 
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A comparable basis for treating taxes should be used for both the 
project and the alternative being considered. Furthermore, in an 
evaluation from a public standpoint, account should be taken of all 
beneficial and adverse dfects associated with both the project and the 
alternative. The consideration given beneficial and adverse effects 
should be in terms of real benefits and real costs, regardless of their 
incidence and irrespective of whether compensation or reimbursement 
is involved, the purpose of such comparisons being to determine which 
alternative is most advantageous from such a viewpoint, rather than 
who should be responsible for development. 

Several procedures are available for achieving a systematic analysis 
from a public viewpoint. The most direct would involve using a tax 
allowance based on expected increased costs of governmental services 
for both the project and the alternative in formulating and determin­
ing the justification of the project. Comparability could also be ob­
tained by applying the tax base considered appropriate for the alterna­
tive to both the project and the alternatIve in computing their costs, 
with allowances for any tax charges included in costs in excess of such 
increased governmental costs treated as benefits. A variant for deter·· 
mining justification and comparing net benefits would involve usmg a 
combination of parts of the two procedures indicated. For the project, 
the tax allowance could be based on the increased cost of govern·· 
mental services; for the alternative, costs would incllHiF, taxes expected 
to be payable, with any surplus over costs of governmental service 
considered as a benefit. Each of the procedures indicated should 
result in essentially the same project formulation but because of dif­
ferences in the cost base, different benefit-cost ratios will result. 

Recommendations.. Economic analysis should take account of all 
expected changes in costs of governmenta! services and any net 
changes in tax revenues resulting from a project. Project costs or as­
sociated costs should include all increases in the costs of governmental 
services resulting from the project. benefits, evaluated on the 
basis of market prices or derived values n!easured by alternative costs, 
should reflect all taxes induded in the market price or in the alterna­
tive cost basis used. The economic analysis must also include a com­
parison of the cost of the project, or increment thereof, with alterna­
tive means of accomplishing the purposes involved. In making such 
comparisons, the treatment of taxes in the project and the alternative 
should be comparable. Tax allowances based on the increased cost of 
governmental services for both the project and the alternative are suffi­
cient for prope' formulation and cost justification. Proper comparison 
of the project and the alternatives being considered may also be ob­
tainedby basing costs for both on taxes payable by the alternative 
and taking account of any economic surpluses from taxes in benefits. 
To the extent that governmental services are superior in quantity or 
quality to those that would be received without the project, there 
would be a tangible or intangible benefit. 

lExteJrr§i<lJlJrr oj[" U§eflld lLiJfe 

A proiect may have the effect of extending the useful life of a non­
proje~t ~tructure or facility. The benefit creditable to a project for 
such extension of life is the difference in the net value of goods 
or services provided by the affected with and without the life-
extending ~easures. Such benefits may measured in terms of the 



value of the increased goods and services provided or in terms of the 
reduced costs of providing such goods and services. 

The cost of features being included in a project specifically for the 
purpose of extending the useful life of a facility should not exceed the 
cost of the most economical alternative measures available for provid­
ing substantially the same goods and services. 

The benefit of extension of useful life of a reservoir by preventing 
siltation equals the difference in reservoir benefits expected with and 
without the silt-prevention measures, but the cost of the silt-prevention 
measures should not exceed, for example, the cost of removing the silt 
from the reservoir or providing eqUlvalem alternative reservoir capacity. 

Any effects of extension of useful life which would occur bevond the 
lOO-year period previously recommended as the maximum period of 
analysis should not be credited to a project. 

In the case of a facility having several uses, all purposes likely to be 
impaired (usually considered in order from least productive to most 
productive use) should be used as the basis for evaiuating the benefits 
of the life-extending measures. 

RecommendailOn. It is recommended that the benefits of a project in 
extending the useful Efe of a facility be measured as the difference in 
the net value of the goods or services provided by the affected facility 
with and without the project. The cost of measures included in a 
project specifically for the purpose of extending the useful life of an 
existing facility should not exceed the cost of the most economical 
alternative means available for providing the same goods and services. 

Ji)i§lP'R21ced !F21ciliiitne§ 

Displaced facilities are facilities whose present use is abandoned 
because project facilities provide essentially the same services. In 
evaluating the benefits and costs attributable to the project being 
analyzed, consideration must be given to the value of the services that 
would have been provided by the displaced facilities. If such facilities 
are acquired, they should be treated as other acquired facilities as 
discussed previously in this chapter under AcqUlsition of Land and 
Improvements. If the displaced facilities are not acquired, they should 
be treated as other uncompensated adverse etTects as explained subse­
quently under Consequential Damages. 

Recommendation. It is recommended that displaced facilities that are 
acquired be treated as other lands and improvements acquired for 
project purposes. If the displaced facilities - are not acquired, they 
should be treated as consequential damages. 

Consequential damages are uncompensated losses resulting from the 
development of a project. Even though no compensation may be re­
quired or possible, such losses are nonetheless adverse effects of the 
project and should be treated as project costs. For example, when 
lands are flooded to develop a reservoir, there are costs for relocation 
and re-establishment of the persons and enterprises which are dis­
placed, and local enterprises ·which do business with people in the 
project area may have their volume of business and net incomes re­
duced if people rnove from the area. As another example, the ground 
water table adjoining a new reservoir may rise, threatening to flood 
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cellars to cause \fl/aterlogging of agricultural 
lands or adverse effects. 

'iNhere to make shifts in order to avoid or 
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justm_ent C1n requiring the t~king of 
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To the extent that measurable, not else­
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m the same manner as other costs are treated 
for purposes of economic 

and their incidence 





ses 

The purpose of this IS to illustrate the application of recom­
mended principles and practices to the evaluation of particular project 
purposes, giving special attention to factors that are peculiar to the 
designated purposes. Although the chapter is concerned primarily 
with the problems of identifying and measuring the benefits and costs 
for the various purposes, the economic analysis of a project should also 
include a comparison of the project with available alternative means 
of accomplishing the purposes involved. As pointed out earlier, the 
treatment of taxes and interest in such comparisons should be on a 
comparable basis for the project and the alternative. The discussion 
of project benefits herein is limited to consideration of primary benefits 
on which principal reliance is placed in project formulation, economic 
justification, and selection from an overall public point of view. 
Altb.ough not discussed for all specific intangible effects of 

in the justification of any function should show the mini­
mum value assigned to such effects. 

liR1Ril\CA Al'{[] lFLOO[l) AT"'J[l) ERO§1l0N CONT1~(DL 
IFOJR[ DEVELOPMENT AND RTwlP'lilOVER1IENT OlF AGRliCULTURAlL 
lLl-\~TD 

Many water resources projects enhance the use and increase the 
productivity of agricultural lands (including forest lands). Agricul­
tural benefits of this nature arise from the irrigation of lands with 
inadequate precipitation or water supply under existing conditions, 
from the removal of excess water drainage, or from reduction of 
flood or erosion hazards. The general principles in the evaluation of 
the agricultural benefits from the different types of project develop­
ment are the same-although may be necessarily 
different. The objective of this to set forth the basic pro­
cedure and concepts that apply m the evaluation of agricultural 
features of water resource development 

In the measure of 
project be the estirr1ated in tIle annual net value 
nfoduction frorn the affected land. 1'he considerations in 
~ 

evaluating increases in annual values are the changes in 
agricultural production and changes in costs as a result of the project. 
As stated in chapter the agricultural products should be evaluated 
at the earliest stage for which market prices are considered applicable. 

Essential in the of agricultural benefits is an evaluation. of 
the need and supplies the specific agricultural com­



modities to be Since most agricaltural prod·· 
ucts are sold on are influenced nationwide 
considerations, such an evaluation should with nationwide 
summanzmg p,rospect~ye pr;?du~t requiren-:ents and 
cussed under the headlng or Pnce Levels ;n. chapter 
the project may require local and . studies 
such projections to con.ditionso 

Equally important m the evaluation of agricultural benefits 1S an 
and classification of the land resources in the project area in 

potential use and under both "with" and "vvith­
n' 1" • 

ou;:.,~ prOject C~nQltl?ns. 
I he evaluatIOn or benefits projecting cropping 

and land for with and without project conditions. 
ll"; areas similar to that anticipated with project develop­

ment are valuable in estimating future conditions with the An 
analysIs of current land use.. and management practices 
may the best guide future conditions without 
the project, if projected econom.ic conditions are similar to those that 
have prevailed in the recent past. modification from the 
current cropping and levels may be necessary. 

Since the evaluation of a is necessariiy oriented to expected 
long-range conditions, land use, cropping systems, and management 
practices should allovv for adjustment and correction of uneconomic 
use of agricultural resources that may exist in the short run. Accord· 
ingly, the assumed systems and shown in the of 
benefits should be based on an economic use of agricultural resources 
for both with and without suI-ficient to retain the continu­

use of productive resources in 
consideration of changes and 

ment in l11anagement problem in the 
of agncultural benefits. INhere U'fiH.u,,~~.U reasonably expected changes 
should be estimated and their reflected in the of 
production and net returns, for both with and without 

In and in erosion the In accrual of benefits 
may be greater than in other kinds land development programs and 
evaluation procedures should take into account any such delay through 
the use of appropriate discounting procedures. 

benefits from irrigation development include reductions 
Hl costs and increases in the value of agricultural produc· 
tion after associated costs. Reductions in costs include 

means of irrigation water and 
operating expenses of farmers as a result of the 

The increases in the value of production are measured by 
comparing the annual net value of agricultural production 
from the area without the 

This increase HI results the project and from the 
use of associated resources. The costs for associated resources for 
irrigation are the additional costs of private farm investment and farm 
operation necessary to utilize the services. Comparison of 

- conditions with and the project will indicate the 
increased investments required for land preparation, water distribution 

http:econom.ic


structures, livestock, buildings, machinery, and local governmental serv­
ices. The associated costs may be measured in terms of increased 
operating costs for production,' interest on investment, maintenance, 
depreciation of equipment, property taxes, and family living expenses. 
The primary benefits attributable to the project from increased pro·· 
duction are the value of the increased production after allowance for 
increased associated costs. 

The drainage of excess water from agricultural lands by improving 
major stream channels, laterals, and field drains increases their pro­
ductivity and enhances their value. The same measures may also 
help to reduce damage to the same land from flows that overtop the 
stream banks during flood periods. Estimates of benefits and asso­
ciated costs of drainage measures should be treated generally the same 
as for irrigation. The estimation of the flood damage reduction bene­
fits of such measures is discussed in the section on Flood Control. 

For purposes of the economic analysis it is sufficient that the bene­
fits from any drainflge or flood control. measure cover its costs. A 
problem may arise, however, in cases where it is necessary for pur­
poses of cost sharing to distinguish between drainage benefits and flood 
damage prevention benefits. To the extent that drainage measures 
give rise to more intensive use of land, such effects should be treated 
in the same manner as similar effects from flood control measures, as 
discussed in the section on Flood Control. 

The evaluation of agricultural benefits from erosion control is simi­
lar to other agricultural evaluations in that a with and without net 
income analysis is required with appropriate allowance for delay in 
accrual of benefits. 

All costs of development and improvement of agricultural land and 
all production costs must be considered in project evaluation. Costs 
not included in project costs should be taken into account in asso­
ciated costs. The investment cost of all associated capital improve· 
ments should be amortized over the expected life of the improvement 
at the interest rate applicable to such investment. 

Where possible, costs of both project and associated resources or 
inputs should be based on expected market prices. However, some 
input items, including management and family labor, may not be ade­
quately priced in the competitive. market. The cost of these items 
may be based on their estimated value in available alternative uses. 

The control of floods by river basin projects provides benefits in two 
general ways: (1) by preventing the loss of goods or services 'which 
would otherwise occur as a result of floods; and (2) by making possi­
ble increased production of goods and services through more intensive 
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use of real property which would othervvise be under-utilized because 
of the flood hazard. 

In general, The need for flood control depends on the need for the 
property, products or services which are destroyed or damaged, or 
which are prevented from produced or used as a result of floods. 
The benefits of flood control are measured in terms of the decreases in 

flood 
01' increases in net income made possible by the 

The benefit obtainable of Hood damage should 
be measured as the difference the damarse that is expected to 
occur throughout the life of the pr~ject if flood c~ntroi is prov~ided and 
the damage to be expected without flood controL The flood damage 
to physical property should, in general, be evaluated as the cost of re·· 
placing, repairing, or rehabilitating the affected property. Where 

is impracticable or unlikely, the damage should 
reduction in the value of the propeny. 

.r damage to 
or costs made necessary such 

as costs of evacuation and of flooded ar~as, cost of emer­
gency flood protection and fighting, cost of relief: care or re­
habilitation of flood the loss of income through disruption of 
business, and the increase of costs of doing business during floods. 
Reduced business income may reflect increased cost of doing business 
during floods and other direct losses. Care is needed in avoiding 
duplication in estimates of such losses. All such benefits should be 
measured in terms of the estimated costs or losses that would be 
avoided vvitti flood contro1 and vvhich would be incurred if flood COD­
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The amount of flood damage to be expected in a given area vanes 
with the magnitude of the floods expected. Although the date of oc­
currence of a flood of any given magnitude cannot be predicted, the 
probability of occurrence of a flood of any given magnitude in a speci­
fied period of time such as 50 or 100 years or in a particular season 
of the year can be estimated when adequate stream flow data are 
available. Accordingly, the average annual damage to be expected 
from all floods that may occur in the period of analysis of a project 
can best be computed on the basis of the expectancy in anyone year 
of the various amounts of flood damage that would result from floods 
of all magnitudes up to those approaching the maximum probable 
flood. The difference in expected damages with and without flood 
control is the benefit attributable to the project. 

Benefit§ of More ~l!Hen§ive Use of Property 

The benefit resulting from changes in use of property made possible 
by flood control should be measured as the increase, in excess of the 
estimated reduction of flood damage, in the net income of the affected 
property under conditions expected with and without flood controL 
The procedure for measuring this benefit is analagous to that previ., 
ously described for measurement of the benefits attributable to a 
project as a result of increased agricultural production. 

As an alternative method, an approximation of the difference in net 
return from more intensive use may be made by estimating the in­
crease in market value of the affected property and converting it to 
an average annual basis by applying a rate of return applicable to 
private investment in the type of activity involved, adjusted for flood 
reduction benefits. 

Under either method, the associated costs (i.e., all costs other than 
project costs) necessary to increase the net return of the property must 
be' deducted to obtain the amount of benefit attributable to the project. 

Any increases in net income which are expected to accrue on other 
than a uniform annual basis following completion of the project 
should be discounted and reconverted to an equivalent average annual 
value. When flood control results in both prevention of flood damage 
and change in land use on the same piece of property, care must be 
taken to avoid double counting of the benefit. In such cases, the en­
tire benefit may be measured as the increase in net income from the 
property with and without the project or part of the benefit may be 
measured as Hood damage prevention and the remainder as a benefit 
of more intensive use, 

RnttalltllgiMe and. Othel!' Facilo.l."§ Requ.iring Special Anaiy§i§ 
in Hood Con1twli 

The effect of flood control measures in preventing loss of life and 
impairment of health may be important in some cases. As indicated 
in chapter agreed upon estimates of acceptable expenditures for 
such items may be desirable in the interest of uniformity in economic 
analysis and project formulation and to reduce the number of intangible 
factors which require consideration in nonmonetary terms. 

An important consideration in analysis of flood control projects is 
the value of having a high degree of protection against floods as com­
pared with having only partial or no protection. For example, if the 

39 



scale of development at which net tangible benefits are maximized 
proves to be one which will provide only partial protection such as 
protection against floods with an expectancy of, say, once in 20 years, 
construction of the project at that scale may create a false sense of 
security in the partially protected area and cause intensified deveiop'" 
ment and use of the area which would then be subject to additional 
flood damage, The net effect of such changes should be taken into 
account in project formulation and in evaluation of benefits for scales 
of project development at which such conditions are applicable, 

C([)J§t§ 

In general, there are no problems in measurement of costs of flood 
control which are not covered the principles previously outlined for 
application to all projects, land is acquired for project pur­
poses, the economic cost thereof is its productive value in nonproject 
use, (See ch, 

NAVlIGATliON 

The benefits of a navigable waterway are the value of the trans­
portation services provided after allowance for the cost of the asso"' 
~iated resources required to make the service available, Such values 
of transportation service may be derived in terms of the cost of the 
most likely alternative means of providing the service in the absence 
of the project, Thus, the project may be credited with the value of 
the transportation service that will be provided less associated costs (all 
costs other than project costs) necessary to provide the servicL From 
a public viewpoint, a navigation proiect will be considered economi­
cally desirable if it results in provision of needed transportation serv­
ice at a lesser total expenditure for goods and services than may be 
expected to be necessary to provide equivalent service in the absence 
of the project. On this basis, transportation costs rather than trans­
portation rates costs to shippers) should be used for measuring 
benefits whenever possible, 

In considering the justified investment for project navigation, ac­
count must also be taken of the cost of equivalent transportation serv­
ices by the most eCQnomical alternative means, with interest and taxes 
for both computed on a comparable basis, 

Benefits from the utilization of navigation imorovements mav result 
in the following principal ways: .,1 

(1) If the project makes possible transportation service at a savings 
as compared 'with the cost of transportation serVIce being performed 
or expected to be performed by an alternative means, such as existing 
waterway or an existing or potential railroad, highway, or other 
means. 

(2) If the project makes possible the provIslOn of transportation 
service at a cost which will t rnovement of new traffic which, in 
the absence of the project, would not be expected to move because of 
prohibitive cost of available means or lack of any available means, 

OveIr AheIrll1!altive Means 

Savings in transportation costs with the project as compared with 
costs to be expected in the absence of the project may result as [()l­
lows: 

(1) Vlfhen operation and maintenance costs of an existing waterway 



are reduced as a result of the project, a benefit equal to the savings 
in ;ost i;; creditable. to the, proi.ect. 

(~) when operatlOn and mamtenance costs of water earners are re­
duced through improvement or channels. etc., the difference in 
water carrier costs on frei!!,ht eXDecled to move in the future whether 
or not the project is built cis a b~nefit creditable to the project. 

V[hen traffic, or which, in the absence of the 
project, would be an alternative means, is at ­
tracted to a between the costs the alter­
native means and the other than costs IS a 
benefit creditable 

In estimating 	 which include investment 
costs for 	 facilities, etc., allowance 
for any increase in costs to and receivers of cargo due 

::0 differences in the character of transportation service bv waterwav 
as cO':J1pared with alternative means. For example, the greater tim~ 
m transit or and different requirements may be fac­
tors requiring allowance. 

'INhere it may be necessary to use rales charged for transportation 
service as the measure of cost of transportation an alternative 
means, the benefit credited to the project should be adjusted for 
reduction in net income bv transportation services from which 
IS diverted. 
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Under certain conditions there may be new [raffic which would 
move water as a result of the which could not economlcally 
move bv other means in the of the project. The benefir 
creditable to the projeCI for such new traffic is the difference between 
the cost of transportation and the value to shippers; that 
is, the maximum cost they willing to pay for lTIoving the 
various units of traffic involved. If data are available for estimatine 
the value at which various increments of the prospective new traffi~ 
could be moved the difference between such values and 
the costs of transportation water-way provides a measure of Ine 
estimated benefits attributable to the project. 

If data are not available for such r1 i rpc t esc; rnate ; t m" v be as .. 
sumed that a fevv units of the u .lv .. ne;- traffi~L co~-ld rnove 
economically at a cost to shippers less than that of available 
alternative means of transportation. a few units could move 
at a cost to shippers much less than that of the alternate means 

greater than the waterway costs. The rernainder of the 
could IT10Ve 

straight line relation betvveen these extrelnes. 
cost that could be borne the new 

between the 
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value and the cost the 
expected is the benef~t 
costs by waterway are based on rates than costs; benefits 
should include any excess of rates over costs profit to \tvater 
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in the northwest, power might not be purchased at prices at high as 
the cost of power from the expected alternative source but would be 
utilized because of the low cost of project power. Since such power 
loads would not develop with power costs at the level of the cost of 
alternative power sources, but would develop with the low-cost project 
power, it is likely that they would develop with power costs at some 
point between t-hese two extremes. When adequate data for such loads 
are available, the value of the power to the users should be measured 
directly. In the absence of adequate data, the value of the power 
should be measured as the midpoint of power costs between the two 
extremes outlined above. 

In general, there are no problems in the measurement of hydro­
electric power cost which are not covered by principles previously out­
lined [or application to all projects. 

MUNICllPAl AND llNDU§TlRKAlL WATlER §UPP1LY 

The improvement of water supplv for municipal and industrial uses 
is frequently one of the benefits from multiple-purpose water resources 
development projects. Improvement in water supply may result either 
from an increase in the quantity or an improvement in quality of the 
available water. From an overall public viewpoint, a municipal and 
industrial water supply development will be economically justified if 
it provides water to meet expected needs at a cost not greater than 
the cost of the alternative source that would likely be utilized in the 
absence of the project. The general basis for evaluation is essentially 
the same as that set forth in greater detail above for electric power. 

RlEC~llEA'nON, lFlI§I'-l! ANn WIU.DlLlTlFlE 

Certain multiple-purpose projects may include specific measures de­
signed for the purpose of protecting or enhancing recreation, fish, and 
wildlife resources or activities. Other projects, without such specific 
measures, may also have effects of inlportance to these resources. In 
either case, there may be beneficia! or adverse effects which should be 
taken into account. 

Basically, these effects are measurable as increases or decreases in 
needed fish and wildlife production or recreational use. While tangi .. 
ble effects on commercial production can be expressed in terms of 
market prices, effects on hunting, fishing, and other recreational activ­
ities not ordinarily priced in the market must either be expressed in 
terms of estimated or derived values comparable to market values or 
regarded as intangible. Certain types of eiieCls such as those on 
wilderness areas or those on rare or vanishing species of wildlife prob­
ably will have to be regarded as intangible. 

Benefits to commercial fishing and trapping consists of the value of 
an increase in the volume of the products expected to be marketed. 
This increase is measured comparing volumes of future production 
with and without the project in operation. The value of the increased 
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tion is 
of the value of an-v In 

may be' measured in the 

production should be obtained expected market prices for 
these Expected average -annual benefits fOf fish 
and products should be estlInated on the same general basIs as 
that suggested for agricultural iJfoducts. Associated costs to be de­
ducted from benefits are ail costs incurred by fishenTlen and trappers 
in harvesting and marketing these products. 

Benefits from huntmg, fishing, and other forms of outdoor recreation 
consist of the value of anv increase in the amount of recreational use 
expected as a result or' the project. Such an increase lTlay be 
expressed in terms of recreational days or in terms of sport fish and 

, harvests. This increase is me~sured by comparIng expected 
recreational in the area with and without the project. 

Since market arc not available to express the value of this in­
crease in monetary terms, an estimated or denved value comparable 
to market value may be used for this purpose. 

To provide an approach consistent with the general measurement 
procedure outlined in this statement, it is suggested that the benefits 
of recreational use be derived or estimated values based on inlormed 
estirnates of thee average value of these recreational facilities to pros­
pectlve userse len or these tangible values, coi:J.sid­
eLItion should be given to all pertinent factors, including the charges 
which the recreationists who may be expected to use the facilities 
would be to and to any actual bell1g paid users for 
comparable other areas. All applicable associated costs 
I;ust be deducted from such values to provide benefits attributable to 
tne proJecL 

beneficia! eHects on fish and wildlife which cannot 
be evaluated under the procedures outlined above, as, for example, 
the preservation of rare species of the creation of more favor­
able habitat for fisb and wildlife. and the protection of aesthetic, 

, , • r.

sceniC, anci sClentItIc sh~)Uld be given consideration as 
intangibles 

recreatlonal 
a may damage or destrov exist­

wildlife values. Such' effectsresources 
may arise if the value of recreational use and fish and wildlife produc­

recreational use or fish and 
same manner described 

above for increases in ~lse or production. In addition, there Inav be 
other adverse efE,cts which are from a resource conserv~tion 
standpoint and are not fully measurable under the procedure described 
above. Examples of such intangible effects would be the elimination 
of the lasL elk herd in a particular state, the destruction of any un­
usually scenic area, such as a portion of a national or other public 

histoncally important site. Conserva­
, that the project include measuxes to prevent 

such losses rather than requiring that other project benefits be suHi­

: or the destruction of an 

cient 10 offset the value of such losses. 
Cases may occur jn which the comrnercial fishing IS ad­

\'erselv affected. dam. essential to the ' 
the sc~lmoll runs. The market \'aluc of 
not full reHect the loss to the 
cannot 



be treated as a project cost. In addition, there will be costs of shifting 
trained employees to other areas of the fishing industry which should 
be considered as a cost of the project. 

In many cases, the losses to recreation and to fish and wildlife can 
be prevented in a manner compatible with the primary purposes of 
the project and the costs of such prevention should be included in 
project costs. 

Project Co§t§ 

Except as indicated above there are no problems in measurement of 
project costs to recreation, fish and wildlife which are not covered by 
the principles previously outlined for application to all projects. 

WATlER POlLlLUTION CONTROlL 

Water pollution control is often one of the effects of water resource 
development projects. While pollution abatement may contribute sig­
nificant economic returns to society and individuals, under prevailing 
practices relatively few of the benefits of pollution control are meas­
ured directly in monetary terms. Consequently, intangible consider­
ations, such as the elimination of potential health hazards and 
aesthetic improvements, are frequently of controlling importance in 
the justification of pollution abatement. 

Although all the gains from pollution abatement are not directly 
reflected in identifiable marvet values, the desirability of determining 
the economic validity of undertaking pollution control activities re­
quires consideration of the problems of translating as many effects as 
possible into monetary equivalents. In the absence of market deter­
mined values to serve in the measurement of water pollution control 
benefits, economic indicators of the worth of pollution abatement must 
be sought in derived measures of value. Such measures include the 
cost of the most economical alternativ,= means of accomplishing com­
parable effects, the decrease in expenditures by communities and 
business establishments for water treatmem, and improvement in rec­
reation facilities, such as boating, swimming and fishing, attributable 
to improved water quality and quantity" There is also need for ex­
tending the scope of measurement practices by devising simulated 
market conditions-possibly through the use of sample surveys-to 
establish a value for pollution abatement comparable to that obtained 
for other project purposes. 

The effects that may be evaluated on the indicated bases may still 
not adequately reflect the total gains to society from pollution abate­
ment. Recognition should also be given to any additional public or 
community interests involved. 
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CHAPTER VI 

Cost Allocation for Multiple­
Purpose Proj ects 

The practices recommended in previous chapters provide for the 
formulation and economic evaluation of water resource development 
projects. Basic data developed in such studies .will also be useful 
when cost allocation is utilized as a transitional step leading from 
economic evaluation into repayment analysis. This chapter presents 
a recommended method of cost allocation and makes several observa­
tions as to the possible relationships of benefits, costs, and cost alloca· 
tions to problems of assessment and repayment. The determination 
whether project costs shall be financed by general taxation, by assess­
ment of the beneficiaries, or by other means is governed by many 
considerations of public policy beyond the scope of this report. This 
chapter, therefore, does not include recommendations as to how 
project costs should be met. 

Cost allocation is the process of apportioning project costs among 
the various purposes served by the project. The cost allocation pro­
cedure described below is applicable to total project costs, including 
investment costs and costs of operation, maintenance, and replacement. 
Cost allocation should be distinguished from the division of costs be­
tween Federal and non-Federal interests and the assessment of charges 
which is the process of determining amounts to be paid for project 
services by groups of beneficiaries and individuals. 

APPR.OACH TO COST ALLOCATION 

Allocation of project costs may be desired for various administrative 
purposes. However, it is usually necessary only when public policy 
requires that charges for all or certain products or services of the 
project shall be based upon costs incurred therefor. 

The objective of cost allocation is to distribute project costs equit­
ably among the purposes served. On the assumption that the prin­
ciples for project formulation recommended herein have been applied, 
equitable distribution may be obtained by preventing costs allocated 
to any purpose from exceeding corresponding benefits; by requiring 
each purpose to carry at least its separable cost; and, within these 
maximum and minimum limits, by providing for proportional sharing 
of the savings resulting from multiple-purpose development. 

RlECOMMlENDED METHOD OF COST ALLOCA nON 

The separable costs-remaining benefits method of cost allocation is 
a method for obtaining an equitable distribution of the costs of a mul­
tiple-purpose project among the purposes served. Briefly, it provides 

47 



for: ( ) assigning to each purpose its separable costs; i.e., the added 
costs of including the in the project; and (2) assigning to each 
purpose a share of the or remaining joint costs in proportion 
to the remaining the benefits (as limited alternative 

less the separable costs. Thus, the method provides for an 
equitable sharing among the purposes in the savings resulting from 
multiple-purpose development. 

The separable costs·-remaming benefits method described in detail 
below is recommended for general use in allocating costs of Federal 
multiple-purpose river basin projects. It differs from the generallv 
recognized benefits method in that the amount of benefits used as ~. 
basis for the allocation in the recommended method is limited by the 
costs of available single-purpose alternative projects. In this respect 
it resembles closely the alternative justifiable expenditure method, ex­
cept that the concept of specific costs for each purpose is replaced by 
the concept of separable costs for each purpose. The separable costs 
for each purpose are determined as part of the procedures recom­
mended herein for project formulation, so that no added work should 
be required by this method of cost allocation. Since separable costs 
include all specific costs and generally include other added costs, resid­
ual joint costs to be allocated are 8m.aller under the separable 
costs-remaining benetits method than under the alternative expendi­
ture method. Thus, the separable costs .. remalrling benefits method 
maXImIzes the direct allocation of costs and minimizes the residual 
costs to be apportioned. 

The method consists of (1) determining the separable cost of includ­
ing each function in the multiple'"purpose project, and (2) determining 
an equitable distribution of costs incurred for several purposes in com­
mon. It makes allowance for any economic significance attributable 
to the peculiarities of ani one purpose in its use of facilities or its 
prior right to project services. Thus, the use of benefits as a basis for 
cost allocation under this method makes allowance for both the use 
made of facilities and any prior rights because estimates of benefits re­
flect the conditions assumed with respect to those factors" Further­
more, the costs determined through project formulation 
reflect the costs facilities used by each purpose as ex­
plained more 

Separable costs. separable cost for each project purpose is the 
difference between the cost of the multiple-purpose project and the 
cost of the with t.he Durpose omitted. Separable costs include 
more than the direct or sp~cifi~ costs of physically identifiable facil­

only one purpose, such as an irrigation distribution 
also include all added costs of increased size of struc­

itIes 

tures and changes in design for a particular purpose over that 
required for all other purposes, such as the cost of increasing reser­
voir storage capacity. In effect, separable costs are computed from a 
series of project cost estimates, each representing the multiple-purpose 

with one purpose omitted. Such information will be readily 
when the recommended practices of project formulation have 

been followed. 'Nhere forrnulation has not been of the detail 
m the and separable costs are not 
specific costs may be used in lieu of separable costs (as in 

the alternative justifiable method). 



Distribution of residual or remaimng joint costs, Residual costs are here 
defined as the difference between the cost of the multiple-purpose 
project as a whole and the total of the separable costs for all project 
purposes, Residual costs thus represent a remaining joint cost attrib­
utable to all or several purposes, The amount of project benefits used 
as a basis for allocation of residual costs to any purpose is limited by 
the cost of providing equivalent services from the most likely econom­
ically feasible alternative source available in the area to be served, 
From such benefits for each purpose, separable costs are deducted to 
give remaining benefits. Then residual costs are distributed in pro­
portion to the remaining benefits for each purpose. The distribution 
of residual costs in proportion to the excess of benefits over separable 
cost assigns to each purpose an equitable share of project savings. 

If the total separable costs of all purposes should exceed the cost of 
the multiple-purpose project, there are in effect no residual costs as 
defined above, but rather a joint saving, which can be distributed 
among purposes by reducing separable costs to obtain the allocation 
to each purpose instead of by adding a portion of residual costs to 
each separable cost as illustrated herein. 

Total allocation. The sum of the separable costs and the allocated 
residual cost for each purpose constitutes the total allocation to that 
purpose. Under the separable costs-remaining benefits method, the 
total cost allocated to each purpose wIll not be less than the cost of 
including that purpose in the project (unless the total of separable 
costs for all purposes exceeds the multiple-purpose project costs as ex­
plained in preceding paragraph), and will not be more than the 
benefits of that purpose or the cost of the most economical single-pur­
pose alternative. 

GelIlieR"aR ApJ!D~iicail:i(m of lPli"Oceru1lll1re 

The recommended method of cost allocation is illustrated below for 
a multiple-purpose project for which the total project costs amount to 
$1,765,000. These include investment costs and operation, mainte­
nance, and replacement costs, all reduced to a common time basis, 
and are expressed either as an average annual amount or a present 
worth amount. 

Allocation 

CE~ERAL CASE 

lIn thousands of dollars) 
-------.----------.- ---- _.- ----.,--. - -."- ----1-----·,----- ­

It 	 : Flood ~ '!rnga-,l\'dvI.' T • J 
(111 	 Icontrol owel I tlOn igatlOn I - QLa 

----------------------1-.--- _L_--+- I 
1. Benefits_ .. _ .. - .. - _ _ _.. _ I ,)00 11,100 I 350 I 100 I 2450 
2. Alternative cosL._ ..... _ _ ... _., 400 1 1000 I 500 I 80 2,080 
3. 	 Bcnchts lImned by altel natlve cost (lCSSCl of Herns 1 i ' I I 

1 

and 2) . _ _ _ . __ . _ ' 400 : 1 [JOO 350 80 1,830 
4. Separable costs .. _ . I lSO I 600 I 150 I 50 11,180 
:J. Remaining bcnrfirs (ilcms 3.- 4) _ I 20 I ~OO JJOOO 30 I 55?I' 

Ii. \llocatccl residual cost'._. . 18 ,60 180 27 I 080 
Total allocation (items 4+6)_._. _--=--.~j_',98_~~ 33~__.~l:.~~ 
, In this example. the total residual costs to be allocated ($585,000 in line six) are 90 percent of 

total remaining- benefits ($650,000 in line five). Therefore each purpose is charged "vith residual 
costs equal Lo ~90 percent of its rem,aining henefits. The same resulls will be obtained by using 
distribution ratios (percent of each item in line five to their total). 

ilJP>JP>HC21tiolIli of lP'Jr'oce<Ii.1lI.l1"<E 

A special application of the recommended allocation method may 
be necessary whenever a significant part of project cost is incurred for 



structures serving several but not all purposes. For example, in the 
illustration below, certain facilities involving dual costs at $300,000 are 
for joint use in connection with power and irrigation only. Such 
costs are a restricted type of joint costs but may be first treated as 
separable costs for the two or more purposes actually served rather 
than as residual costs for all purposes. This type of separable cost 
may be allocated in proportion to the remaining benefits in excess of 
other separable costs for each purpose served. In such cases, the sum 
of the total initially separable costs and total costs common to some 
but not an purposes of the project (allocated dual cost, in the exampfe) 
is deducted from the total project cost to give residual costs. These 
residual costs should then be allocated on the basis of benefits in 
excess of all separable costs, as illustrated in the following example: 

Allocation of Costs by Separable Cl[]Jsls.Remaining Benefits Method 

SPECIAL CASE WITH DUAL·PURPOSE COST 

(In thousands of dollars) 

Item Flood Power Ir:iga- N a,vi- Total 
control tIOn gatron 

1. Benefits- ..... . 500 1.500 350 100 2.450 
2. Alternative cosL _ _____________ .__ 400 1,000 600 80 2,080 
3. Benefits limited by alternative cost (lesser of items 

1 and 2).... . ........................ . 400 1,000 350 80 1,830 

4. Initially separable costs- .......... _______ . ____ . 380 600 150 50 1,180 

5. Remaining benefits before dual cost (items 3 ~4) __ . 20 400 200 30 650 
6. Allocated dual cost. __ . _. . _. ____ . _______ __ 200 100 300 
7. Total separable cost (items 4 + 6) __ __ 380 800 250 50 1,480 
8. Remaining benefits (items 5 ~ 6 or 3·- 7) _________ _ 20 200 100 30 350 
9. Allocated residual cost.. ________ . _ . 16 163 81 25 285 

10. Total allocation (items 7+9)_. _________ __ 396 963 331 75 1,765 

Recommendation. Where cost allocations are required, the separable 
costs-remaining benefits method is recommended for use. Where for­
mulation has not been carried out in accordance with the principles 
of project formulation outlined in chapter HI and the separable costs 
cannot be readily estimated, the use of specific costs in accordance 
with the alternative justifiable expenditure method is acceptable. The 
use of a combination of cost allocation methods or the averaging of 
the results of several methods is not recommended. 

RlElLATION OF BENlEFH AND COST DATA AND COST 

AlLlLOCAnONS TO ASSESSMENT PROBlLEMS 


No cost allocation problem is involved: (1) in the case of single­
purpose projects; (2) where charges for project products or services are 
based on the value of the product or service; or (3) where all of the 
costs of the project are nonreimbursable. 

The purpose of this section of the report is to indicate the relation 
of benefit and cost data and cost allocation data to the various wavs 
in which assessments might be made. The question of whether ~r 
not charges for project services should be made and determination of 
the way in which they should be made are matters of public policy 
beyond the scope of this report" 

Assessments for project services may be made on either or a com­
bination of two general bases, as follows: 

(1) On the basis of the cost incurred for the service. 
(2) On the basis of the value of the service rendered and without 

regard to project costs. 
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If assessments are to be made for any particular project purpose 
with a view to recovery of the cost incurred for that purpose, an allo­
cation of costs of a multiple-purpose project is a necessary prior step. 
If costs of all purposes of a project are to be met from general tax 
collection, no cost allocation is required. The costs for a particular 
purpose might be assessed in any of several ways, as follows: 

(1) By appropriation from public funds. 
(2) By charges to beneficiaries at a rate that will return the costs. 
(3) By charges to beneficiaries at a rate that will return a fixed or 

sliding portion of the costs. 
(4) By charges to beneficiaries (individually or by groups) in pro­

portion to benefits received. 
(5) By charges to beneficiaries (individually or by groups) in propor­

tion to the separable costs of serving each beneficiary or group. 
(6) By a combination of the above methods, such as setting charges 

within the range established by separable costs as a minimum, and 
benefits or alternate costs as a maximum. 

Assessmellllts WithOllllt Reg21lt'di to Plt'ojed Costs 

If assessments are to be made on the basis of the value of the serv­
ices rendered and without regard to the costs of providing the project 
services or products, no allocation of costs among purposes is needed. 
Assessments might be made in any of several ways, induding the fol­
lowing, leading to returns of less than or more than the project costs: 

(1) By charges for project services based on rates established through 
competition. 

(2) By charges to beneficiaries based on benefits received by them. 
(3) By charges based on ability of beneficiaries to pay. 
(4) By a combination of the above methods. 

The data on project benefits and project costs obtained in the 
course of economic analysis of projects as contemplated in previous 
chapters may provide necessary basic information for determination of 
charges for project services by several of the methods outlined above. 
If benefits are used as a basis for assessment, it may be necessary to 
adjust project benefits to reflect local incidence of project effects which 
may have been offset or canceled out in computing the benefits cred­
itable to the project from a public viewpoint. Also, an allowance may 
need to be made for private evaluation standards insofar as they may 
differ from public evaluation standards. 
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Bureau of the Budget 

The following text of a letter of October 13, 1 from Mr. Elmer B. Staats. As­
sistant Director, Bureau of the Budget: to lvlr. G. AandahL Chairnlan, Inter-
Agency Committee on \lVater Resources, presents the COITlments of the Bureau of 
the Budget: 

Thank you for your leiter of August 18. 1958. enclosing a copy of the revised 
dran of the report on "Proposed Practices for Economic Analysis of River Basin 
Projects." 
'liVe believe that this material will be a valuable aid in the further consideration 
by the participating agencies and the interested public of the complex problems 
involved in the evaluation of water resources projects. The Bureau of the Budget, 
therefore. perceives no objection to the publication of the revised report, subject 
to thE understanding that no commitment is involved as to the practices to be 
followed by the agencies. 
Since the practices discussed in the report do not conform in all respects 10 the 
standards and procedures used by this Administration in evaluating Pl'oposed 
water resources projects, we would suggest some minor changes in terminology 
to make this fact clear. 'We suggest that the title of the report blC changed to 
read "i'vlethods for Economic A.nalysis of River Basin Projects." We further 
suggest that thE paragraph below the issuancc' and rcissuance dates be modi­
fied to read as [oiiows: 

"Publication of this revised report by the Inler-Agency Committee on 
-VVater Resources and its adoption as a basis for consideration do nm 
implY either that thE' proposed practices and rccomm'~ndations of thee 
report are thereby adopted for application by the participating agen­
cies or that they represent Administration policy. Comments of the 
participating agencies are included in the appendix.)} 

DejJartment 0/ Agnculture 

The Department of Agriculture concurs in the recommendation of the Subcom­
mittee on Evaluation Standards that the re\,isc,d report be published and that. as 
proposed by the Subcommittee. it be adopted as a basis for consideration by the 
agencies participating in the Inter-Agency Committee on 'Water Resources. 

It also suggests that a letter to that dreet (in substantially the form later adopted 
by the Committee) be sent hy the Chairman. Inter-Agency Committee on V'/ater 
R~sources. to the Chairman. Subcommittee on Eval uarion Standards, and that the 
letter be printed as a part of the revised r("pon:. 

L!ejJartment q/ tile An]~y 

The Department of the A.rmv concurs in the recommendation of the Subcommittee 
that the revised report be published and that it be adopted as a basis for considera­



tion by the Agencies participating in the Inter-Agency Committee on Water Re­
sources, The Department requests that the following comments on the revised report 
be considered and given recognition in some appropriate manner in the action of the 
Inter-Agency Committee on the Subcommittee's recommendation. 

It would be preferable if the discussion of secondary benefits were to bring out 
more clearly that from a national public viewpoint secondary benefits will be ap­
plicable in project evaluation only under unusual circumstances. 

The references to adjustments of estimates may encourage unwarranted manipula­
tion of estimates and cause distortion of the basic, long-range project formulation and 
justification procedures rather than permit demonstration of t.he advantages of con­
structing projects in periods of low economic activity as apparently intended. 

With reference to price projections, the Department of the Army believes that it 
is preferable to use current prices in estimating benefits and costs until improved 
procedures are developed for estimating long-range price projections. 

Vvhile the report recognizes that the risk-free interest rate should be used only if 
risks have been adequately accounted for elsewhere, it might be preferable to indi­
cate the unlikelihood of all risks and uncertainties being fully covered by means other 
than as a component of the interest rate. 

Experience on civil works activities has convinced the Department of the Army of 
the advisability of a more conservative limit of 50 years for the maximum economic 
life of projects rather than the 100 year limit proposed. 

While it may be true that. it may prove necessary to pay school districts, towns, 
counties or other governmental units [or public improvement.s even though their value 
is reflected in prices paid for land, the statement maybe construed as an invitation 
for claims for such payments. 

Department of Commerce 

The Department of Commerce considers that the Subcommittee on Evaluation 
Standards should be complimented for its efforts in striving to clarify the language 
in certain portions of the publication, particularly with respect to secondary benefits, 
interest, and taxes. Although it appears that the Subcommittee intended to treat the 
revision from a technical economic standpoint, the proposed publication contains sub­
ject matter which is treated from a policy standpoint by executive agencies that are 
not represented on this Committee (ICWR). The intent of the 'proposed publication 
apparently is that such policies be uniformly applied in project analysis. To illus­
trate, the report itself expresses the belief that "further acceptance of the recommen­
dations set forth herein would result in improved formulation, better selection of 
projects, and more effective river basin development." Similarly, the report states 
that the criteria and principles "are intended for application by agencies within the 
framework of their particular programs and responsibilities." 

Among the items which need to be carefully reviewed is the treatment of interest. 
If adopted by the Federal agencies, the changes concerning interest would tend to 
place this aspect of project analysis closer to an equal footing for both public and 
private enterprise than was true in the original report. However, the Department of 
Commerce does not concur that the element of risk should be treated indirectly by 
conservative estimates of benefits or by safety margins in planning. Either of these 
alternatives, suggested in the proposed publication, is premised on continued use of 
an essentially risk-free interest rate. This Department strongly favors the third alter­
native, which would have a risk component included in the interest or discount rate. 
Also, for project features which may be constructed by public or private enterprise, 
this Department favors use of a common interest rate and suggests that a rate of in­
terest applicable to private investment be used. In this connection, the Committee 
(ICWR) may recall that after much debate and discussion, the New England-New 
York Inter-Agency Committee decided to use an interest rate of 5\1, percent for power 
projects, 

The use of an interest rate applicable to private investment, which includes a risk 
component, would automatically preclude the possibility of having personal bias en­
ter into any downward adjustment of benefits or any inclusion of safety margins. 
Similarly, such an interest rate, if used for both public and private investment, would 
do much toward assuring the general public that the practice proposed for economic 
analysis of water resources projects by Federal agencies is based upon principles that 
are sound and equitable to both public and private enterprise. 

The proposed period of economic analysis is another item which this Department 
believes should be studied. In the light of a growing number of technological changes 
which affect many aspects of our economy, including water resources development, 
this Department questions the advisability of using 100 years as the upper limit on 
economic life. A more realistic approach would provide for the upper limit of a 
period of analysis generally in the range of 50 years, with a clear justification shown 
for each project or project feature on which a longer period is used. 
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In the light of the foregoing, if publication of the revISIOn should be found accept­
able by this Committee (ICWR), it is the belief of this Department that the Special 
Assistant to the President for Public Works Planning, the Council of Economic Ad­
visers, and the Bureau of the Budget should be given a reasonable opportunity to 
review the revision before it is published. If provision for such review is made, this 
Department will interpose no objection to the publication. 

Federal Power Commission 

The Federal Power Commission concurs in the recommendation of the Subcom­
mittee on Evaluation Standards that the revised report on Proposed Practices for 
Economic Analysis of River Basin Projects be published and that it be adopted as 
a basis for consideration by the agencies participating in the Inter-Agency Committee 
on Water Resources. Although the Commission concurs in most of the recommen­
dations in the revised report, it notes that certain of the proposed practices differ 
from those currently used in Commission studies. These differences relate primarily 
to price levels, period of analysis, interest rates, and treatment of taxes, as summar­
ized below. 

The Commission practice is to use current prices for all estimates of benefits and 
costs made for project evaluation. Previous Commission experience with projected 
prices raised a number of questions as to application and as to the reasonableness of 
results thus obtained. 

The Commission uses a maximum period of analysis of 50 years in the evaluation 
of Federal hydroelectric projects. It is of the opinion that 50 years provides a rea­
sonable maximum period of analysis for such projects. 

In Federal project evaluation studies the Commission uses the interest rate fur­
nished by the Bureau of the Budget under the provisions of Circular No. A-47, is­
sued December 31, 1952. Currently that rate is 2V, percent. The Commission be­
lieves that the proposal in the revised report is preferable to the procedure included 
in Circular No. A-47. 

The Commission currently evaluates proposed Federal hydroelectric developments 
under terms of an agreement, dated March 12, 1954, among the Departments of 
the Army and the Interior and the Federal Power Commission. In accordance there­
with, the value of power is derived generally on the basis of the cost of equivalent 
power from the most likely alternative source, including the taxes payable by the 
alternative source. Taxes in an amount equal to those which would be foregone as 
a result of Federal development of the power rather than the most likely alternative 
development are included as an economic cost of the project. Benefits and costs so 
derived are used to compute the benefit-cost ratio of the project and no further test 
is included in the economic analysis. 

The Commission is of the opinion that the procedures of the March 12, [954 agreement 
have considerable merit. In addition to the simplicity and the greater ease of un­
derstanding, the derivation of a single test of economic justification, rather than the 
dou ble test proposed in the revised report, obviates difficulties inherent in presenting 
more than one test that might be selected alternatively for use. Also, the inclusion 
of an item of "taxes foregone" in project costs is in the direction of giving to the 
benefit-cost ratio its generally understood meaning; i.e., a measure of the economic 
efficiency of a proposed project. Under the proposals of the revised report, the 
benefit-cost ratio would be meaningless in many cases, and the comparison of project 
costs with the alternative costs would then become· governing in project evaluation 
and formulation. The Commission believes that full consideration should be given 
to these points before a change from the present procedures is accepted. 

Department oj Health, Education and Welfare 

The revised Report on Proposed Practices for Economic Analysis of River Basin 
Projects improves the original version by elaboration and clarification of several parts. 
The inclusion of a section on water pollution control, not covered in the original 
version, is especially valuable. 

It is not necessary for the Green Book to contain an explanation of the nature of 
interest. If an explanation is retained, however, it should be more thorough than 
the time-preference doctrine now contained. The importance of credit expansion 
through the central banking system should be acknowledged as well as the relation­
ship of savings to amount of loanable funds. The rationale for the use of the long­
term government bond rate in project analysis should be explicitly stated and 
substantiated. 

The Department of Health, Education, and '''1elfare concurs with the recommen­
dation of the Subcommittee on Evaluation Standards of the Inter-Agency Committee 
on Water Resources that the revised Report be published and adopted as a basis 
for consideration by the participating agencies. 
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Department of the Interior 

Concurrence of the Department of the Interior in the recommendation of the Sub­
committee on Evaluation Standards that this revision of the May 1950 Report on 
Proposed Practices for Economic Ananlysis "be adopted as a basis for consideration 
by the participating agencies and that its early publication be authorized," is sub­
ject to the following considerations. 

Since the 1950 Report is out-of-print, its reissuance, with minor revisions, IS neces­
sary if copies are to be made available to those interested in this phase of water 
resources planning. 

Adoption of the revised Report "as a basis for consideration" is taken in its literal 
sense and does not imply that the practices and recommendations of the Report are 
thereby adopted for application. 

The 1950 Report was prepared after consideration of an analysis of the economics 
of river basin projects uninfluenced by benefit-cost practices then in use or by legal 
and administrative limitations. Economic analyses regularly included in the reports 
of this Department, however, are necessarily based on prevailing laws, interstate 
compacts, and Executive and Congressional policy. 

Both legal and policy considerations of significance to the programs of this De­
partment have led to the establishment of practices for economic analysis differing in 
some respects from those proposed in the Report, although in many respects they 
are compatible. 

The Report may accommodate many of these and similar considerations since it 
states, for example, that the criteria and principles presented are intended for ap­
plication by agencies within the framework of their particular programs and 
responsi bilities. 

Among the considerations of significance to the Department of the Interior are: 
Recognition of Federal and State laws, interstate compacts, and applicable poli ­

cies; the tangible expression of benefits from the provision of settlement opportuni­
ties, assistance in the development of undeveloped regions, stabilization of existing 
developments; recognition of the many project effects accruing outside the immediate 
project area; the importance of regional viewpoint as well as national viewpoint; 
and, in cost allocation, continuation of studies of the application of the separable 
cost-remaining benefits method in order to assure that the savings arising from mul­
tiple-purpose construction are distributed equitably among the purposes served by 
multiple-purpose projects. 

With regard to the evaluation of such resources as fish and wildlife, recreation, 
and minerals, as related to water developments, a wider latitude in choosing methods 
of evaluation than those suggested in the Report may be needed in order to cope 
with these complex problems. 
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