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AID legislation stipulates that water or related land resource

A. INTRODUCTION

pProjects must, in their formulation, meet certain requirements
regarding econvmic feasibility. These requirements prove to be
so far reaching as to necessitate detailed instructions for the
Planning and design of such projects complementary to that
found in Handbook 3, Part I. These Guidelines constitute such
instructions. They are to be used in conjunction with Handbook
3, Part I, with the understanding that those provisions of the
Handbook which are not in conflict with the Guidelines or are

not obviously superseded by it remain in force.

The Foreign Assistance Act of 1961 states under Section 611l (b):
Plans required under subsection (a) for any water or
related land resource construction project or program
shall include a computation of benefits and costs made
insofar as practicable in accordance with the procedures
set forth in the "Principles and Standards for Planning

Water and Related Land Resources" dated October 25, 1973.

The reference to subsection (a) restricts the applicability of
subsection (b) to grants and ag¥eements in excess of $100,000
which require substantive technical or financial planning.
At the same time, Section 501 of the Foreign Assistance Appro-
priations Act of 1979, as amended in the Continuing Resolution
of 1981, requires that:

None of the funds herein appropriatgd...shall be used

Eo finance the construction of any new flood control,



reclanatien,'or other water or related land resource
project or program which has not met the standards

J and criteria used in determining the feasibility of
flood control, reclamation, and other water or related
land resource programs and projects proposed for con-
struction within the United States of America under
the Principles and Standards for Planning Water and

Related Land Resources dated October 25, 1973,

The Principles and Standards referred to are those of the

Water Resources Council, an independent agency established

by Congress in 1965 to ensure uniform coordinated planning for
the development of the Nation's water resources. Aside from

the inconsistencies between Sections 611l(b) and 501, which

are clearly not mutually preemptive, and present no obstacle

to the joint application of the two sections, serious problems

do confront the Agency in attempting to apply the Water Resources
Council Principles and Standards in its program. These problems
arise from the fact that the Principles and Standards were written
for application exclusively to domestic projects, and although

in the main they can be of greae utility to AID, many of their
requirements prove irrelevant, impractical, or even impossib;e

of performance in the AID context.

The Principles and Standards call for, ameng other things, sub-
stantial public involvement in projecttplanning decisions, the§
snecify a United States-related discount rate for computing'costs
and benefits, and they define methods of evaluation based ‘on .

i

projections, provided bv the Water Resources Council, of United



States economic activity, gross national produci, population,
employment and other economic phenomena. They Qpecify United
Séates-derived priées of commodities for use in evaluations,
aﬂd, intended as they are for use on the typical huge domestic
project, they are lengthy and complex. In brief, the Principles
and Standards pre-suppose an elevated level of host country
economic, political and institutional sophistication which
simply does not obtain, and they mandate the use of United

States-derived statistical data which are not relevant.

To enable the Agency to remain faithful to the intent of Congress
and the objectives of the Principles and Standards, these
Guidelines and Procedures have been prepared for use by Agency
staff, borrower-grantee personnel, and consultants engaged in
AID water resource project planning. They are in essence a
partial modification and adaptation of the material found in the
current Principles and Standards for Water and Related Land
Resource Planning and its accompanying manuals of

evaluation procedures, taking into account their specialized
domestic nature on the one hand and the realities of AID

borrower-grantee countries and institutions on the other.
1. Purpose

These Guidelines provide methods for systematically carfying
out the various steps in water resource planning, including
the selection and formulation of alternative projects to
meet national objectives, the evaluation and measurement of
beneficial and adverse effects, the comparison of alternative

projects, and the selection of a recommended project. Their
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use will provide for qniféfmity and consistency in comparing,
meééufing and jpdging beneficial and adverse effects of

alternative projects, will insure compatibility with

recognized environmental management policies and stan-

dards, and will insure compliance with applicable AID

legislation pertaining to water resource development.

Authority

These Guidelines are established under authority of the

Foreign Assistance Act of 1961 as amended and the Foreign
Assistance Appropriations Act of 1979 as amended, pertinent
sections of which are reproduced in the Introduction above.
This legislation makes binding upon AID the standards and
criteria for determining feasibility of water resource
projects set forth under the Water Resources Council Prin-

ciples and Standards dated October 25, 1973.

In anticipation of the difficulties inherent in attgmpting
to apply a single set of rulgs across a wide range ;f
projects among a number of diverse Federal Agencies (but
hardly foreseeing exportatién of such rules) the drafters
of the Principles and Standards wisely inserted the following
passage in the text: \
"Adjustments requireq for special'situations where
the application of these's£and§rds is not practical
may be made and will be developed by the concerned
agency or entity in consultation with the Water

Resources Council."



Accordingly, the preparation of these Guidelines has been
closely coordinated with the Water Resources Council, and

the comments of the Council's Director have been taken into
eonsideration.

Scope

These Guidelines cover preliminary planning at the Project Iden-

tification Document (PID) stage, and planning and analysis

a; the feasibility study or Project Paper stage for water

and related land resources projects financed by AID. They
establish the basic process to be followed in planning for
the best use of Host Country national resources to meet
national objectives, and specify how each phase of the process

is to be performed.

The national objectives and accounts defined by these
Guidelines incorporate and are consistent with the need
for protection and enhancement of the human environment as

expressed in AID Regulation 16, Environmental Procedures.

A list of specific classes of projects covered follows:

Irrigation and agricultural water supply‘and drainage

- Municipal and industrial water supply, wastewater and
water quality management

= Flood control

= Hydropower -

- River basin development and ﬁanagement, including small

comprehensive basin management

- Soil and water conservation



Applicability

These Guidelines apply to ali’AID-financed construction
projects for developing water or related land resources
whose cost exceeds $100,000. ‘A water or related land
resource project can be recognized by its primary focus,
namely that of improving, developing or exploiting water
resources for economic, social, or environmental gain, or
similarly, land resources whose development is integrally
related to water use. The major forQS'of development for such.
water and related land resources are listed in A.3. above.

The $100,000 threshold pertains to the value of construction
related to the development of water or related land resources,
construction being the element critical to this criterion.
These Guidelines do not apply to projects which have no
construction element, but contain only other types of assis-
tance, for example training or research. A sub-project in

an area-wide or in a sector-type project, e.g., an irrigation
project within an agricultural project, falls within the
purview of these Guidelines, as does an aggregate of small
discrete water-related projécts contained in a large genera-
lized project, e.g., a number of water wells in an area
development project; provided, however, that the estimated
cost of the sub-project or the aggregate of small projects
exceeds $102,000.

AID frequently participates in financing development with
other international agencies and sometimes other govern-
ments in so-called multi-donor projects. These Guidelines

do not apply to such projects unlass AID is the majority



financier. Where AID does not eﬁﬁoy the latter position,

the responsible Agency officials should satisfy themselves
that the project has been subjected to a comparative analysis
of benefits and costs by another donor and that such analysis
is a reasonable substitute for that required by these Guide-
lines. In the absence of such an analysis, AID will apply
the provisions of these Guidelines to the extent practicable,
keeping in mind the degree of Agency financial participation,
the importance of the project in the host-country context,
availability of time and personnel, and the presumably
compelling nature of the reasons underlying the Agency's

intent to participate.

Planning and analysis effort and, collaterally, the extent
of the application of these Guidelines should be held
commensurate with the scope and significance of the project
under consideration. For small projects, therefore, these
Guidelines need not be rigorously applied in their entirety,
but may be abbreviated and adapted, insofar as is reasonable

and practicable, to the individual case at hand.

Where an abb;eviated form of the Guidelines has been used,

Wa‘brief discussion of the approach used and its justification
. should be included in the Project Paper.

Method of Application

These Guidelines are intended for use by AID in lieu of

and to the exclusion of the Principles and Standards.
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Projects planned, analyzed, and designed to the satisfaction
of the Guidelines will be deemed to have satisfied those pro-
visions of the Principles and Standards invoked by FAA
Section 611(b) and FAA Section 501 as amended, insofar as
they can be reasonably and practicably applied within the
AID program.

Although the Guidelines can, in the main, be regarded as a
supplement to Handbook 3, Part I, they do not fit neatly
into the Agency's standard project process at any specific
point, but rather, they mesh with it in varying degrees of
affinity over a wide range from project conception through
drafting of the Project Paper. Like Handbook 3, they are a
mixture of generalized policy and detailed step by step
procedural instruction. They are neither short nor uncomplex,
but once understood, they will be perceived as a useful tool
for the professional employed in the intricate, intellectually
demanding process of project planning and design.
a. Guidelines as Supplement to Handbook 3
A water resource project is conceived as a choice among
several alternative solutions (the others will be non-
water resource projects, or even non-projects) to a
problem identified in the DAP or equivalent country
assistance document. At the moment this choice is made,
these Guidelines come into play, guiding the planner in
formulating, evaluating and comparing, in their rudi-
mentary form, the various feasible alternative water
resource plans, which, through the iterative process,
ultimately will yield the recommenced plan. Much
information will be unavailable at this early stage,

and only approximate figures and analyses need be used.



The breadth of coverage and the luvel of precision
need. be consistent with tha. of the other e;emeﬁts in
‘the PFOEECt Iééntificatian Document, no more. As the
‘'project evoives, the'aﬁplication of the Guidelines

continues closely thrdugh the Project faber staée.

Chapter 4 of Handbook 3 provides detailed guidance for
drafting the PID. Generally, for small water resource
projects, which is to say the averaye AID project, no devi-
ation from Handbook 3 guidance is necessary. For larger
projects, the PID should include a brief discussion of
potential alternative plans conforming to the definitions
set forth in section C.2 of these Guidelines. 1In all
cases the PID should describe the expected range and
intensity of application of these Guidelines in later
stages of proiect formulation, and consequently the
projected level of effort in data collection and analysis.
These are defined as a direct function of the size and

importance of the project.

These Guidelines enter most pervasively into the AID
project process at the Project Paper stage, or more accur-
ately, during the project-specific analyses leading

éo the Project Paper. They replace in its entirety

the economic feasibility analysis, and are collateral

to and draw upon the social soundness analysis, the
technical feasibility analysis, and the environmental

analysis. Expository treatment in the body of the
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Project Paper of the planning and evaluatiqn process
ség#ified by these Guidelines will be no(different
from other project-specific analyses. The usual dis-
cussion of the methodology and the major findings is
basically required, and the balance should be supplied
in an appendix or in referenced back-up documents

available to those who are interested.

It must be emphasized that the employment of these
Guidelines in the project planning process does not lead
automatically to the identification of a best or favored
project. The Project Paper must, therefore, contain a
detailed, logically convincing and well documented argu-
ment supporting the selection of the recommended project.
Guidance and criteria for this selection are provided in

later sections.
Effect of Size and Importance of Project

The Principles and Standards are intended to provide
uniférm and consistent standards for national water
resource planning by thé major United States agencies
active in this field. Almost by definition then they

are intended for large projects (especially so by current
AID standards) and are necessarily wide~ranging, detailed
and complex. In adapting the Principles and Standards

to the AID program by means of these Guidelines, there
has been no choice but to parallel the Principles and

Standards to the degree necessary to maintain full
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applicability of the Guidelines to projects on the
largest scale degpitg the{scarcity of such projects
in'thé AID progran. Héwever, the Guidelines will rarely
be applied in their full range, but will be abridged

in their application as the user sees fit in consequence
of the size and importance of the project. 1In some
instances also, the intensity of application of certain
aspects of the Guidelines may be reduced due to the
presence of such factors as the scarcity of benefits

to be gained, the absence of realistic alternative
solutions, and the unique social and environmental
characteristics of the planning area. Such limited

or abbreviated application will depend for its success
upon the skill and knowledge of the project designer,
and no specific instructions or universal scale of
relevance can be set down for it. Most AID water
projects will be small. Correspondingly, the planning
and analysis effort should be brief and succinct; no
worthwhile end would be served by doing otherwise.

For the abbreviated application of these Guidelines

to small projects, which is to say most AID projects,
the analyst should be guided by three considerations,
-=-the need to limit the cost of the analysis to that
commensurate with the project size, the need to respect
Congressional intent to avoid prejudiced or arbitrary
standards, and the need to maintain the integrity of

the vital provisions of the Guidelines. The Agency
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brofessional, experienced iﬁ p;oject design and analysis,
w{ll“quickly discoyer thaf for the project of average
size the use of these Guidelines will not differ
substantially from the Agency's methods employed in

the development of other types of construction projects.
Indeed, the difference lies chiefly in the form of

presentation.

Some specific subject areas where abbreviated application
of the Gﬁidelines may be sought profitably without injury
to their basic philosophy are public participation, plan- °
ning area, forecasting, risk and sensitivity, resource
conditions, alternative plans, accounts, and cost allo-
cation. Among these, very serious attention may well
be paid to alternative plans. In the small project,
alternative plans, if any, may be limited principally
to sizing and costing of the single most feasible al-~
ternative solution. Major emphasis, in these cases,

\ should relate tc¢ those parts of the Guidelines that
develop beneficial and gdverse effects pertinent to
the social and cultural account and the environmental

account.

GENERAL PLANNING CONSIDERATIONS

These Guidelines bear on the Ageﬂcy pfo&ect‘process from the'.
earliest conceptual stage. The Principies and Standards upon
which they are based are, ;n fact, a detailed, specific in-
struction for project planning devoted to and permeated by

the methodology of comparing monetary and non-monetary costs
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and benefits of alﬁernat;ve plans. Coﬁsquéﬂ;if,tit is ﬁot
possible to a@aét the Principles and,St;ndafdé Bfﬁméans-of

these Guidelines without overlapping gn&/or ieplacinduparts
of the existing AID planning system.

fhe‘Agency deposes that when a project is proposgé there is an
implicit assumption that it represents the best altefnative to the
solution of a problem as compared to non-project solutions. At
this stage, if it is a water resource projec; that has been
proposed, the first preliminary formulation and examination of‘

alternative projects in conformance with these Guidelines should

occur. Alternative projects need not be completely

defined, nor need the recommended project even be identified

at this stage. These matters will usually depend upon the

size and significance of the problem being attacked. However,

the first steps will have been taken in the dynamic, iterative
Planning process that will carry through the PID and Project

Paper phases, culminating in the analytically tested, coor-
dinated, and finally recommended project. Throughout this process
the measure of project merit will be relative Benefits and

costs, perhaps better expressed as relative gains and losses

defined in terms of the four national accounts.
l. Host Country National Objectives

National goals , as defined in the country DAP or
equivalent document, vary among AID recipient countries,
but in any country-specific list the following are certain

to figure prominently: achieve food self-sufficiency,
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redqce unempldyment and under-employment, improVe conditions
of health and edﬁcation among the poor, and achieve more
equitable distribution of income. Management and enhance-
ment of the environment may be implicitly accepted as
underlying all of these goals. In a general sense there
is no conflict between these goals and the objectives of the
Principles and Standards. They may be‘succinctly defined
for universal application as follows: |
- National economic development

= Management and enhancement of the environment

To facilitate the embodiment of these objectives in the
pPlanning process as an integral part of the methodology of
comparing alternatives, the effects of each alternative
method should be displayed in four accounts as follows:

- National economic development (NED)

- Environmental quality ‘(EQ)

- Regional economic development (RED)

- Other social effects (OSE)

Contributions to national economic development increase

. the national output of goods and services. Environmental
qualify contributions are protection of and impfovements

in the quality and quantity of natural and cultural resources.
Regional economic benefits register improvements in the
regional distribution of .economic activity. Other social
effects are improvemants in health, education, nutrition,

and the quality of life.



Project Origins and Scopiﬁg +
Scoping commences when a problem or opportunity has been
identified in the DAP or a sector analysis and it has been
determined that a project (really a range of projects) will be
studied as a feasible solution to the problem. In a broad
sense scoping can be considered as defining the scope of

work. It seeks to identify the substance and range of
significant project-related issues and problems, and pos-
sible solutions. The scoping process should include contact
with all official central and local government agencies,

as well as interested, formally-established private groups.

. This process is similar to the procedures of AID Regulation

16, and duplication should be avoided. Started at the very
beginnings of the project, scoping should continue through-
out the project development process to insure that all
decision-making factors are addressed. As part of the

scoping process the project designer should:

a. Determine the extent to which the probably significant

issues should be analyzed

b. Eliminate from detailed'study any issues that are not sig-

nificant or have been adequately covered by a prior study

¢c. Identify any current or future planning that is related

to but not part of the study under consideration

d. Identify other review, consultation and study requirements

for performance by cooperating agencies

e. Fix a tentative planning and decision-making schedule
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Répeattthe‘qbgve steps if a change in the planning
émphasis or the diécqvery of new information makes

it necessary

séoping)wi;l combine or narrow the range of problems,
opportunities, measures, plans, orxeffeétgiso that
@eaningful and efficient analysis and ‘choice among alter-

native plans can occur.
Inventory

An inventory should be made of the project area to determine
the quantity and characteristics of water and related land
resources and to identify opportunities for further use

or management of those resources. The inventory shoul@
include data pertinent to the identified problems and
opportunities and the potential for formulating and
evaluating alternative plans. 1It, however, need not neces~-
sarily include an exhaustive listing of resources of the
area. Examples of the types of information included in

the inventory are:

- Hyd;ology, geology and topography of the pfdjectgarea

= Current and committed watér and land use

-~ Biological resources and ecological systems

- Geological and archeological resources

- Quality of land and wgter, including soils daté, sources
of water pollution, including salinity intrusion

- Land capability and use classifications

- Transportation, communication and other infrastructure

for beneficial development of water and related lard use



17

The inventory should identify both present and projected
resource conditions without any of the alternatives
plans. This without-plan condition serves as the base

for evaluating the effects of each alternative plan.

An analysis of the identified problems and opportunities and
their implications in the planning setting should be included
in the inventory phase. Based on this analysis the capability
of the resources to support further use in meeting national
objectives should be appraised. This will govern the scope
and magnitude of alternative plans to be considered. The
appraisal should include identification of possiktilities

for management, development, restoration or of other

opportunities for action such as:

Reservoir sites

- Flood control embankments

- Channel improvements

= Irrigation facilities

- Drainage facilities

- Wells and other water supply facilities

= Cultural or archeologicai featurés susceptibLé of

preservation or enhancement,

At this stage constraints to the attainment of the desired
levels of national objectives for the planning period should
be identified., They may include resource limitations,
competitive use of the resources, legislation, land tenure
and management, disincentives to increased production,

cultural inhibitions, or other unique limitations.
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Period of Analysis .

The périod of ana;ysis will be the same for all‘effépfsfbéing

ebi;uateq (all plans). It will commence upon complétion'qf

cdnstruction; and will extend for a period equal to the lesser

of:

= The period af time oyerfwhichwany"aitennative‘plan'wouid
serve a usefdl purpose considering probable technological

bR

trends affecting various alternatives

- The period of time beyond which further discounting of
beneficial and adverse effects will have no appreciable

impact on the analysis
- A period of 50 years

Where pertinent, consideration should be given to environmental
factors which may extend beyond periods significant for analysis
of effects for non-environmental accounts. Although, aside from
such exceptional long-term environmental factors, the maximum
period of analysis will be 50 years. In most cases it will be
found practicable to use substantially shorter periods, in-
asmuch as discount rates cufrently in use for project evaluation
sharply reduce the jimport of costs and benefits beyond the

40 to 50 year range.
Discount Rate

The interest rates used by AID in plan formulation and
evaluation for discounting future benefits and costs or
otherwise converting benefits and costs to a common time

base and their method of derivation vary from time to time,
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but are set as a matter of Agency-wide policy. Occasionally

the rate is controlled or at 1east limited by legislation.

In the absence of an established Agency-wide rate, the rate

.used shall be equal to the marginal opportunity cost of

capital in the Host Country.
Prices and Price Relationships

The prices of goods and services used for evaluation should
reflect the real exchange values expected to prevail over the
period of analysis. For this purpose, relative price rela-
tionships and the general level of prices for outputs (items
produced by the project) and inputs (resources consumed by
the project) prevailing during or immediately preceding the
period of planning will be used as representing the price
relationships expected over the life of the project, unless
specific considerations indicate real exchange values are
expected to change. This general level of prices prevailing
during or immediately preceding the period of analysis is

to be used for the entire period of analysis. Deviation is
permitted only toy the extent that specific price changes
occur which represent changes in real values that do not

require offsetting adjustments of other prices.

In many developing countries, market prices for a great number
of goods and services are frequently found to be distorted by
non-market influences to a degree rendering them unsuitable,
in some cases useless, for calculating real values of costs
and benefits. Among the more common and important influences

are government action, unemployment or under-employment, a
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émg}lfpﬁhbqr of buyers and sellers, and compartmentalization

of markets because of poor communications. Market priceé

/mosﬁ often found unsuitable for economic evaluations are

interest rates, wage rates for unskilled labor,xdfficial
rates of foreign exchange, and domestic prices of égri-

cultural products.

In such situations, market prices should be adjusted to
real economic prices, commonly known as accounting or
shadow prices, for evaluation of benefits and costs. The
current AID policy and methodology applicable to the

derivation and use of shadow prices will govern.

Shadow prices, if employed, will be restricted to economic
evaluations and comparisons. For financial analyses, raw
market prices should be used, where necessary "normalized"

or adjusted to eliminate distortions by short-term swings.
Forecasting of Future Conditions

Formulation and evaluation of alternative plans are to be
based on the most likely conditions expected to exist in

the future with and without the plan. The without-plan
condition is the condition expected to prevail if no action
is taken. The with-plan condition is the condition expected

to prevail with the particular plan under consideration.

Starting with conditions that exist at present in the planning

area, projections of the future without and with project
conditions should be made to evaluate beneficial and

deleterious effects that may accrue to the project. A
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simple before and after comparison is not valid. Changes
can occur without the plan in a variet& of ways, since
social, economic, and environmental conditions are dynamic.
Using the inventory of existing conditions as a baseline,
forecasts should be made of income, employment, population,
land use trends, production, imports, exports, the amounts
of goods and services likely to be demanded, and the ex-
pected social and environmental conditions, considering all
direct, indirect and cumulative effects. In many host
countries such projections on both a national and a regional
basis are prepared and maintained current by the government;
also, in some cases, projections of all or some pertinent
factors may have been prepared by an official planning

agency. Where they exist such projections should be used.

Caution is to be exercised in forecasting future outputs for
the without-plan condition. Many forecasting techniques
assume implicitly that factors influencing historical trends
will continue into the future, an assumption certain ulti-
mately to be false. Thus, to extrapolate past trend lines
may overstate the projected.outputs for the without situation.
Therefore, only improvements resulting from technology and
changes in land and water use that can reasonably be expected

to occur should be considered.

Forecasts should be made for selected years over the period

of the analysis to indicate how changes in economic,

social and environmental conditions are likely

to have an impact on problems and opportunities. The
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effects of‘projects already spproVed or under construction
must be included Environmental projections should be$

described in terms of indicators of the cuality and quantity.

'of natural and cultural resources,

Public Participation

. It is unlikely that public participation on the scele’that

it is so widely précticed and accepted in the United States
will soon be practicable in the developing countries. Long
established and powerful political, administrative, social
and cultural rules, attitudes, and habits militate against
it, many of them as deeply rooted in their respective
societies as the concept of openly arrived at consensus

is in ours. Nevertheless, public participation in a
significant sense is a feasible and worthwhile goal in
project planning. Obviously the effort spent on public
participation should be comwensurate with the size of the
project and a realistic understanding of the degree of
success attainable. 1In this respect, it may be noted that
a large project, in which public participation is imperative,
will automatically attract public attention. Capitalizing
on this phenomenon is a convenient means of leading into
fulfillment of public participation requirements. Small
Qrcjects, on the other hand, offer such opportunities at
the local level in the inevitable exchanges between project
plenners and participants in the project and beneficiaries

of it, throughout the planning stage.



. Directly related to pﬁblic participation is the first of
the three principal aspects’of ‘the'Agency's standard
project social soundness analysis, namely, "--the compati-
bility of the project with the sociocultural environment
into which it is to be introduced---." For the typical
AID project, the research involved in the social soundness
-analysis, especially if some forethought is given to the
subjeqt in planning the analysis, should go far toward
fulfilling requirements for public participation.

Clearly, the burden of planning andi executing public
‘participation schemes falls squarely on the Host Country
officials sponsoring the project. AID's role should be
limited to pointing out the need for such participation

and supplying experienced advice and guidance. For large
projects public participation would ideally be accomplished

as described in the following paragraphs.

Interested and affected agencies, groups and individuals
should be provided opportunities to participate throughont
the planning process. The responsible planning agency
should contact other involved central and local government
agencies, interested private groups or associations, as
well as interested individuals to solicit their views and
participation. To the extent possible, a joint public
participation program should be established with willing

23

agencies and groups. Public participation may appropriately

be accomplished by:
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- Soliciting public opinion early in the planning process
- Encouraging periodic expression of viéwsa gnd
recording and considering them |
- Advising the public through meetings early in the
planning process of the nature and scope of the project
- Holding additional public meetings during the planning
period to advise on progress and how views expressed
at previous meetings have been dealt with
- Making pertinent plans, repcrts data analyses and

interpretations available for public inspection
Interdisciplinary Planning

In all Agency projects an interdisciplinary approach is
£o be used in planning to ensure the integrated use of
the natural, social, and environmental sciences. The
disciplines of the planners are to be appropriate to the
scope and issues identified in the scoping process. As
is found necessary, the Agency will supplement its in-
house expertise with technical experts from the Host

Country, cooperating agencies, universities and consultants.
Sensitivity Analysis

Calculated values of certain NED benefits may vary signi-
ficantly with small changes in certain inputs. Such
relationships may be important if the sensitivity is acute
or if the values of the inputs are inaccurately known.
Hence, in comparing alternative plans, their sensitivity

to key items of available data for which a range of
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assumptions or estimates might be appropriate should be
computed and considered in reaching a choice. Such key
items might include prices, discount rates, yields, popu-
lation, water flows, or other economic, demographic and

technological factors.
Risk and Uncertainty

In addition to the sensitivity analysis mentioned in 10.
above, plans and their effects are to be examined to de-
termine the risk and uncertainty inherent in the data or
various assumptions of future economic, demographic, social,
attitudinal, environmental, and technological trends. A
limited number of reasonable alternative forecasts that:
would, if realized, appreciably affect plan design should
be considered. The essence of dealing with risk and
uncertainty is to identify the areas of sensitivity and
describe them clearly so that decisions can be made with
knowledge of the degree of reliability of the information

base.

It is important to distinguish between risk and uncertainty.
Situations of risk are defined as those in which the po-
tential outcomes can be described in reasonably well known
probability distributions, such as the probability of

particular flood events. Situations of uncertainty are

defined as those in which potential outcomes cannot be
described in objectively known probability distributions.
Risk may be characterized as being reasonably predictable.

Uncertainty is characterized by the absence of any basis
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for predicting the probability of occurrences. Both arise
from measurement errors and from the inherent variability ‘

of complex, natural, social and economic phenomena.

Some methods of dealing‘with risk and uncertaintyfare:

5
'
!

- Collection of more detailed data

- ,Use of more refined analytical techniques

- Increasing safety factors in design

- Selection of measures w1th better knocwn performance
characteristics |

- Reducing the irreversible or irretrievable commitment

- of resources

-k'Reinforcing the likelihood of adequate projectsfinancing,

timely procurement of construction materials, and‘

competent project management

Reducing risk and uncertainty may increase costs or

reduce benefits. The advantages and costs of so doing

" should be fully considered in the planning process.

Net Benefits Rule

The recommended plan (project), when considered on the
basis of the with-plan versus the without-plan comparison,
must have combined NED and EQ benefits that outweigh com-

bined NED and EQ costs (adverse effects). This means

,that a plan lacking net NED benefits may be recommended

if net EQ benefits are sufficiently large, even though

EQ. benefits are not expressed in monetary terms.
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C. PLANNING PROCESS

1.

Definition

The planning process consists of consideration of alteirnative
plans by a series of steps that identify or respond to pro-
blems and opportunities and culminate in the selection of a
recommended plan or project. In these procedures, the terms
plan and project are used interchangeably, with the understanding
that they apply specifically to AID water resources projects as
described previously under A-3 and A-4. The process involves an
orderly and systematic approach to make determinations and
decisions at each step so that the decision-makers can be

aware of: the basic assumptions used, the reliability of data
and information available and analyzed, the reasons an‘.ra-
tionales used, and the range of ‘implications of alternative

projects.

Alternative plans

An alternative plan or project consists of a system of
structural and/or non-structural measures formulated to
alleviate specific problems or take advantage of speclfic
opportunities associated with water and related land resources

in the planning\area. ’ -
a. ‘Application to the glanning Process

' Possible alternative plans are systematically formulated
in terms of the contribution that each plan makes to the
estabiished objectives. Water conservation should be
fully integrated into plan formulation including actions

that:
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= Reduce the demand for water
- Improve the efficiency in use and reduce lqeses and

waste

- Improve land management practieesvto conserve water

A clear contrast is drawn between the above conservation
elements and storage facilities. Alternative plans should
aim toward a range of measures that, over time, will
balance the water demanded for various purposes with

the water available.

The measures included in alternative plans should‘be
consistent with existing statutes and regulaeions.
However, an alternative that:censiders the effeet dfe

a change in statutes or regulations may be desirable,
provided that the identity and rationale for the change

is clearly stated.

When a number of alternative solutions are apparent,

a preliminary analysis of each plan is made in order
to establish its feasibility. After this initial
screening, a preliminar& evaluation of the benefits
and adverse effects is made of the most feasible plans.
Those plans that show favorable economic feasibility

atwthis point are then considered further in light of:

- Completeness. Defined as the extent to which the

plan provides and accounts for all necessary invest-
ments and other actions to ensure the realization

of its effects
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- Effectiveness. Defined as the extent to which phe

plan alleviates the specific problems and achieves

the specified opportunities

- BEfficiency. Defined as the extent to which tﬁe plan
is the least costly means of responding to fhég

specified problem and opportunities

- Acceptability. Defined as the workability and

viability of the plan with respect to acceptance
by the public and compatibility with existing re-

gulations and public policies.
Type and Number of Alternative Plans

In order to explore adequately the range of alternative
solutions, a sufficient number of plans that provide
varied contributions to the established objectives
should be formulated. A precise number of such plans

cannot be specified, but will be governed by the

”relevancy of the objectives and resource capabilities

\of‘the planning setting. To the extent applicable and

practical, consideration should be given to plans that:

- Reasonably maximize the national economic development
- Provide a primarily non—struétural solution -

- Display the effect of no action
As applicable, alternative plans should also considér;

- Measures that require low cagital investment and an

intensive use of labor
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~ The feasibility of staging a project, including an

economic and financial analysis for each stage

= Full operation of existing water supply facilities
with optimum use of non-water measures (fertilizer,
high yield seed, pesticides, etc.) to increase agri-

culture production

., Plan Formulation

The following items in ‘sequence constitute-the steps in

formulation of an alternative plan, but these may,be‘

adjusted to accommodate a specific planning sétting:

a.

Place in order those problems and opportunities that
are essentially complementary, that is, the satis-
faction of one of the problems or opportunitiez does
not preclude satisfaction of other problems o£

opportunities.

Identify relevant alternative measures for alleviating

'problems or realizing opportunities to meet established

goals and objectives. Compiling information in regard
t6 the beneficial and adverse effects of alternative
measures will provide the basis for selecting the most
effective measure for satisfying problems and opportu-
nities and for identifying those items that are not

satigfied or are not relevant to the eétablished

objectives. .



c. Group the measures that are essentially in- harmony
in satisfying ' problems and opportunities.
.Each group represents a nucleus for an alternative
‘plan.

'Major Steps

The -major steps in tne planning process can bersummarized

' as follows:

a. Specify the water and related land resources problems
'and opportunities relevant to the planning‘setting

and associated with NED and EQ objectives.

b. Inventory, forecast, and analyze the water and related
land resource conditions within the planning area

relevant to the identified problems and opportunities.
c. Formulate alternative plans (See C.3.).
d. Evaluate the effects of alternative plans.

e. Qompare alternative plans and select a recommended
plan that is consistent, to the extent possible, with

the net beneficial effects rule (See B-12.)
Iteration

Plan formulation is a dynamic process, with various steps
. that might be repeated one or niore times. This iteration

may occur after completion of the comparison of plans.

31
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Among the reasons for iteration or returning to an earlier
S s

step are the following:

i

More detail is needed as a basis .for selecting a *

recommended plan

- The consideration of alﬁernative plans reveals significant

shortfalls in alleviating problems or in meeting objectives

- Information obtained on resource capability suggests
that the initial specification of problemé or oppor-

tunities was in error and requires modification.

- Public policy changes occuring during the planning study
suggest the need for a change in emphasis as related

to the objectives.

- ,Consideration'of alternative plans reveals significént

gdverse effects.

As a general guide, the number of iterations will bevbased
on a judgment of whether or not aew information, further
detail, or other changes are likely to result in significant
modifications in the identified problems or in the plans

under consideration.

The planning process for a specific planning setting or
proﬂect, including the foregoing steps, is illustrated

in Figure I:
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FIGURE I - PLANNING STEPS

Identify water & related land
resources problems and oppor-

tunities
4\

[ﬁeview and compare each al-

ternative plan. Iterate if [

necessary.

Select recommended plan that
satisfies objectives and pro-
vides optimal benefits with
least adverse effects

Forecast and analyze water and
related land resources condi-

tions related to problems and

opportunities

Compile complementary problems
and opportunities

Identify alternative measures
for alleviating problems or
realizing opportunities

Place measures that fit to-
gether into groups and thus
develop an alternative plan

Assess and appralse each
alternative plan

The likely schedule of implementation of projects is also

a consideration in the plahning process. A desirable

'schedule is one that includes a mix of projects that can

be completed rapidly and that provxde a substantlal con-

»tribution to established objectives.
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D. ACCOUNTS

l. General

In order to display the beneficial and adverse effects of
each alternative plan, the use of a system of accounts is
suggested. This system enables the different levels of
achievement for each plan to be readily compared, and pos-
sible trade-offs between plans to be noted. Figure II

illustrates this display.

Four accounts are used in this system, including national
economic development (NED), environmental quality (EQ),
regional economic development (RED), and other social
.effects (OSE). These four accounts encompass all signi-
ficant effects of a plan on the human environment. A
definition of the accounts and units used in evaluation
follows:
- NED. Describes the effects on the natiomal economy; eval-

uated in monetary units

- EQ. Describes the effects on natural and cultural resources;

evaluated in quantitative units and/or qualitative terms

= RED. Describes the regional incidence of NED effects,
income transfers, and employment effects; evaluated
in a combination of monetary and other quantitative

~units

L)

= OSE. Describes the urban and community impacts and effects
on life, health, and safety, evaluated in monetary and

other quantitative units or in qualitatlve terms
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In order for the net beneficial effects rule (see B.12.)
to be applied, the effects in the NED and EQ accounts .

should be mutually exclusive.

To avoid double counting, the same effect should be shown
only once within a given account. However, in the OSE
account it may be advisable to show the incidenée:of an

effect from more than one point of view.

In each account the evaluation of the effects of a »lan is
made by considering the differences between the projected
conditions with and without the plan. This evaluation

will not necessarily be in monetary terms. However, when™
monetary values are used, they should be annual sums, and
converted to the average annual equivalent by appropriate

discounting techniques.

Relationships between the short term use of the human
environment and the maintenance and enhancement of long
term productivity, as well as any irreversible or irre-
trievable commitments of resources, are to be identified

i

in the EQ account.
gétiopal Economic Development (NED)

The NED account shows the estimated net effects of a plan
on the prdductive output of a country. This account pro-
vides a basis for establishing a benefit/cost relationship.
In general, the beneficial effects in this account are the

increases the project provides in the value of goods and
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services; in the value of indirect benéfits or external
ééonomics; and in the value associatéﬁﬂwfth unemployed or

underemployed,lﬁbor.
a. Goods.and Services

Evélﬁétioﬂ oftNED'beneficial effec;s is generally based
kbhxwillingness to pay for additional goods and services
provided by the project. Evaluation procedufés for
specific types of project or ﬁeasures with;n multiple
purpose projects are described in Section F. If the
project is small and its output has no significant
effect on the price, the actual or simulated market™ - -
price will approximate the total value of the output
and can be used to estimate the willingness to pay.

If the additional output is expected to have a signi-
ficant effect on the market price, a median between

the price with and without the project is used to

2stimate the total value.

If NED benefits cannot be estimated from the market
price, the cost of the ﬁost likely alternative can be
used. This assumes that a most likely alternative
would be implemented in absence of the project under
consideration. Non-structural measures should be a
consideration in determining this alternative. Muni-
cipal water supplies or hydropower development are the
types of projects where this method would be most appli-

cable.
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Administratively establighéd valuestisjénother technique
féf bgﬁe§i£ évalﬁatioh.v In this iﬁst&nce the value of
spedific goods andﬂséfvices is set by the national
éévernment of the involved country. The value of the
additional output from the project would be based on '

these set prices.
Indirect Beneficial Effects or External Economics

These are effects that occur to individuals, groups,
and industries which may or may not benefit from the
direct output of the project. They are the uncompen-
sated, incidental, unintended effects of "a project

that increase economic efficiency, and to that extent
they are external to the project. Pertinent external
economics involve a technical or physical relationship.
As an example, a project planned only for flood control
and hydropower might reduce downstream water treatment

costs.
Use of Otherwise Unemployed or Underemployed Labor

Where a planning area has unemployed or uﬂderemployed
labor and it can be shown that these resources will be
employed or more efficiently employed as a result of
the project, the net additional payments to the unem-
pPloyed or underemployed workers will be measured as a
benefit. The opportunity cost of employing otherwise

unemployed workers is conceptually equal to the value
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of nohhwofking time foregone by such workers. Since

‘thgfe‘is’no generally accepted method for measuring
‘xﬁhgivaipé of non-working time, a shadow wage rate of

.zero is assigned. The shadow wage rate may be modified

by such factors as seasonal fluctuations in demand for
1abor, different employment conditions in later stages
of project life, and varying degrees of labor mobility.
Shadow wage rates will be established in accordance

with AID policy.
Adverse effects

These are the opportunity costs™ of-resources used in
implementing the project. They include project outlays,
associated costs, and indirect costs or external dis-
economies. In each category, market prices will be
used as applicable and as modified to reflect pertinent
shadow prices. No adjustment will be made to reflect

inflation.

Project outlays are those costs incurred to construct
the project in accordanée with sound engineering and
environmental principles, and to place it in operation
80 as to provide the estimated beneficial effects.
These costs include investigations, surveys, planning,
design, construction, contingencies, administrative
services, mitigations, salvage of historical and
archaeological items, water and mineral rights, operation,

and maintenance. Associated costs are¢ the cost of those
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measures needed over and above the project items to
achieve the benefits claimed during the period of
énalysis. Examples of associated costs are farm access

roads, and on-farm irrigation systems.

Indirect costs or external diseconomies are the costs
of those uncompensated off-site losses caused by
installation, operation or maintenance of the project.
An example is the increased need for water supply

treatment caused by irrigation return flows.

NED benefits and costs must be compared at a common
point in time. To accomplish this the following

information is needed:

- Construction period. The number of years required
for construction of the project. If staged imple-
mentation is proposed over an extended period of
time, the construction period will be the time

required to install the first phase

=~ Construction expenditures. The costs expected to
be incurred during each year of the construction

period

- Period of analysis. The time period for project
benefits, deferred installation costs, and operation,
maintenance and replacement (OM&R), beginni..g when
the installation is completed, and extending through

the useful life of the project
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- Benefit stream. The pattern of expected benefits

over the period of analysis

3

- OM&R costs. The expected costs over the pe:iddlof )
analysis for operation, maintenance, and replacemgﬁt
necessary to maintain the benefit stream

- Discount rate. The rate used in converting the costs

and benefits to the beginhiqg of the period of analysis.

The net NEb‘benefits are calculated in present value

;térms. To perform this calculation, the benefit stream,

.+deferred construction costs, and OM&R costs, shall be

discounted to the beginning of the period of analysis.
Construction expenditures shall be brought forward to
the beginning of the period of analysis by charging
compound interest at the project discount rate from

the date the costs are incurred.
Environmental Quality (EQ)

Appendix 4B of Handbook 3 describes in detail how and
when an environmental analysis is made for each project.
Duplication of this effort is not necessary. However,
in order to compare all of the effects and trade-offs
afforded by each alternative, the beneficial and ad-
verse effects developed in the environmental analysis

should be entered into the EQ account.
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Regional Economic Development (RED)

The RED account registers changes in the distribution of
regional economic activity that result from alternative
projects. Two measures of the effects of the plan on

regional economies are income and employment.

‘a. . Income

Thefpositive‘effects of a plan on a regionfs.fnéomé
are equ§l to the sum of the NED behefits that accrue
to that region plus transfers of income to‘the feéion
ﬁromhphe outside. Income transfers ihté the region

include income from:

- Implementation outlays or that portion of a
project outlay that becomes net income in the
regional economy, exclusive of benefits from use

of unemployed or underemployed labor resources .

- fTransfers of basic economic activity or net-
incoﬁé therefrom that locates in the region as I
a direct fésult of differences between the with .

and without project conditions’

= Indirect effects or regional net income resulting
from expansion in the production of inputs to
industries supplying increased final products and

regional exports

- Induced effects or regional net income resulting

from changes in consumption erpenditures generated

by increases in personal income
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* Employment

The regional employment positive effects are directly
parallel to the positive effects on regional income.
?hus, the analysis of employment will be organized in
the same categories using the same conceptual bases
as regional income. To the extent possible, the
hature of employment increase will be classified as
to the level of skill required--unskilled, semi-
skilled, and highly skilled.

Adverse Effects on Income

The adverse effect;ﬁon the region's incomg‘are egual
to the sum of the NED costs of the plan that are
bbrne by the region, plus transfers of incomé from
the region to the rest of the country. Incomé trans-
fers include losses from plan-induced shifts of
economic activity from the region and any impactp\d
that may affect the region as a result of NED costs

or transfers from the region.
Adverse Effects on Labor

Negative effects on fegibnal,employmen;\are,any‘

‘ decreases in.numbers and t&pes of jobs resultihg‘,

from the project. They will be categorized and
accounted for in the same manner as the positive

effects on employment.
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Since the NED account registers all effects on the national

economy, any differences between the national and regional
economic effects will take the form of transfers from or
to the rest of the country. The effects ¢f these trans-
fere, which are equal to the difference between the RED .
and NED effects, are shown in the RED account as a

"rest of the country" category together with the RED

and NED effects.
Other Social Effects (OSE)

The project effects in this’account are those not re-
flected ifithe other three accounts. These effects

are to be evaluated in quantitative or qualitative z
positive or negative terms as to their impacts on the
separate regions and communities affected. Appendix 4A
of Handbook 3 describes the social soundness analysis
that must be made for each project. 1In order to compare
all of the effects and trade-offs afforded by each
alternative, the beneficial and adverse effects develobed

in this analysis should. be entered into the OSE account.

E. PRESENTATION

1.

General

The presentation of the material and information generated
by the planning process that leads to the selection of
the recommended plan must be concise, complete and under-

standable. Graphs, tables, drawings, and summary



44

statements should be used as necessary in order to
provide a clear picture of the alternative plans' that

have been considered in relation to:

- Their effectiveness in solving the problems and )
taking advantage of the: opportunities identified

in the planning process

- What "must ' be given up in monetary and non-monetary

terms to enjoy their respective benefits

i

-~ Their differences in terms of effects as ‘shown in

the four accounts

2. Content and Format

The presentation should{include'the‘following items,

Ve
i

as pertinent:

é‘/ - ' ‘ ?) A i x‘" W F
~=. Existing and forecasted resource conditions without

any of the alternative plans

|
;s“

- Opportunities and problems related to the planning

setting

-: With reference to the most significant alternative

plans and the recommended plan-l

- measures in each plan

- effects shown in the four accounts

= a display of differences between the effects of

., the recommended plan and each of the other

significant plans

Figure II illustrates a format for the display



FIGURE II - FORMAT FOR DISPLAY!OF ACCOUNTS

Plan
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Effects

NED

| EQ

RED

OSE

Beneficial

Adverse

Beneficiall aAdverse

Beneficial

Adverse

Beneficial

Adverse

A (Recommen-

ded Plan)|

B

Diff aA-B

C

Diff A-C

D

Diff A-D
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INFORMATION AND EVALUATIONS RELATED TO "HE FOUR ACCOUNTS

As indicated in Section D, the evaluation of project effects
for the EQ and OSE accounts will follow procedures provided

in Handbook 3, Appendices 4A and 4B, respectively. The effects
included in the RED account are derived largely from the NED
evaluations and the EQ and OSE factors pertinent to a region.
Derivation of adverse effects, which is primarily the cost

of a project, and indirect benefits and costs have been des~
cribed generally in Section D and will not be detailed further
in this section. |

Thus, this Section will focus on information and evaluation
procedﬁrés for the NED account as related to:
- Irrigation and agricultural water supply and drainage
- Municipal and industrial water supply, wastewater and
water quality management
- Flood control
- Hydropower
- River Basin developmént'and:manAgeﬁent;‘iﬁcluding small
comprehensive basins
- Soil and water conservation. | ‘
1. Irrigation and Agricultural Water Suppﬁy and’Draiﬂage‘
a. Benefits o |
The NED benefits from irfigﬁéion elements of wa?ez
resources projects are compuied'asfthe ihéreased net
returns that would result from reduced production cogt,
from ‘more intense cropping because of assured water
éuéply, or from increased acreages placed under irri-

gation. These benefits are computed as the difference
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in net income with and with5ut the project. In the
rehabiliégtion of_gxisting irrigation sysﬁems, aédi-
;ional beneficial effects may occur as a réduced cost
in the operation, maintenance, and replacement of the
existing irrigation facilities. Existing irrigation
facilities and acreages, including projects under
construction will be considered as part of the without-
project condition. The level of detail required for
each evaluation will depend on the economic signifi-
cance of the problems, the availability and reliabi-
lity of data, and the degree of refinement needed for

project formulation.

. Evaluation Procedure

Identify the land use, cropping patterns and crop

. Yields that could be expected with various water

supply levels. Project the cropping patterns to
selected time periods to reflect changes in physical
conditions and the application of all water conser-
vation measures that could reasonably be applied

without the project. Determine the current crop

acreages and/or increased irrigated acreage adjusted

to reflect the application of reasonable water conser-
vation measures. Data on cropping patterns and yields
will be collected from areas with soil and water supplies

s;milar to the various supply levels being projected.



48

6etermine costs of crop production, system OM&R,
‘énd'associated drainage for each alternative

wéter supply level.

Compute the benefit as the change in net value from
<tﬂé‘without-project water supply level to the project
supply level for current crop acreages and/or increased
acreages. Since it would rarely be feasible to pro-
vide a full season water supply for all acreages, the
benefit analysis will be adjusted to account for the
gffect.of short supply years and, to the extent prac-
tical, the value of excess water in wet years. This
can be done by including the value of greater or
lesser supply according to their probability as
evaluated above. Figure III summarizes this benefit
calculation. As indicated previously the benefit
stream shall be discounted to the beginning of the

period of analysis to obtain the present value.

Drainage problems on flatland areas are generally interrelated
with inundation damages. Benefits in these cases are evaluated
jointly and assigned to specific project purposes after the
evaluation is completed. If flood damages are related to the
frequency and stage of discharges, flood prevention and drain-
age benefits are evaluated by different methods and are
separable. If flood damages are caused by direct precipitation
and beneficial effects result from removing a volume of water

in a given time period, drainage and flood prevention benefits


http:effect.of

Figure IJY - BENEFITS FROM IRRIGATION

Current 1990 2000 2010
or N
Base Full 20% 408 Full 20% 40% Full 20% 40%
Item Year Irrigation|beficiency [Deficiency |Irrigation|bDeficiency!Deficiency Irrigation|beficiency [Deficiency -

Without Project

Acres: Irrigated

Maize

Wheat

etc.

Yield: Irxrrigated

Maize

Wheat

etc.

Gross crop value

Crop Prod. cost

OM&R cost
Net Value
Hith Project
Acres: Irrigated
Maize
Wheat
etc.
Yield: Xrrigated .
Maize
Hheat
etc.

Gross crop value

Crop prod. cost

OM&R cost

Net value

Beneftit

6V
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érg évaldétedAjéintly'and then allocated 50 percent to drain-

age ;nd 50% to flood prevenéion.' Deviation from this arbitrary

alibcation may be used if physical data support a more accurate

division.

Computation of the NED benefits from the drainage

elements of water projects follow the same procedure as des-

cribed above for irrigation and agricultural water supply.

2. Municipal and Industrial Water Supply, Wastewater and

Water Quality Management

(1)

(2)

- Benefits M&I Water Supply

The coﬁceptual basis for evaluating the benefits from -

k municipal and industrial water sﬁpply is the willing-

ness to pay for the additiopal water provided by the
proiect. Where water is priced at its marginallcost,
that price shall be used to calculate the willingness to
pay. 'In the absence of such a direct measure of the
benefits, the resource cost of the alternative most
likely to be implemented in lieu of the proposed project
or items such as time savings for reduced travel, con-
Vvenience and health aspects should be used as a measure
of benefits.

Planning Setting

Consideration shall be giveﬂtéo wi;hout Ané with- -
project conditions. Elements inéiudea ih the witpbut
conditions are existing water supplies; watéf manageﬁent
contracts and operating criteria; additional water
supplies under construction, including time of delivery;
water quality; and effects of implementing all reason-

ably expected non-structural and conservation measures.
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The with-project condition will indicate the additional

water supplied by the project and will also address,

as applicable, the same elements as those without the
project. Non-structural measures to be considered

include, but are not limited to:

Reducing the level and/or altering the time -
pattern of demand by regulations on ﬁse, and by

education programs

- Modifying management of existing water develoément

and supplies by recycling and reuse

- Increasing upstream watershed management, and

conjunctive use of ground and surface waters

- Leakage control, repair and cleaning of pipelines,

and training of maintenance personnel.
Evaluation Procedures

Figure IV is a flow chart of thgzprqcedure for calcu~
lating municipal and ipdustrial wéﬁer supply benefits.
?he level of effort expended on each step depends on
éhe nature of the proposed development, basic infor-
mation available for analysis, and the economic stéfus

of the beneficiaries of the project.
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MUNICIPAL AND IMDUSTRIAL (M&I) WATER SUPPLY

[Identify study area |
|

|
Estimate future
M&I water supply

Project future
| M&I use

Identify deficit between
future water supply and use

Identify alternatives
without project

Rank and display
alternative projects

[_Tdentify the most

likely alternative

I Compnte M&l benefit

A brief elaboration on the steps infEighfe*iV'

follows:

(a)

(b)

Identify study area

Include areas that will recéiﬁe‘&irecf‘béééf{ts
and/or incur costs.

Estimate future M&I water ;uppli

Analyze all sources of existing and expected
available supply. Obtain data from national and
local agencies, and existing water suppliers.

The analysis should be by time periods and include

water quality
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(e)

(£)
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Project future !M&I use
Project future water use for the same time periods
as the supply projections for residential, indus-
trial, and other uses (public services, losses,
etc.). Identify seasonal variations in use and

maximum day use for each season.

Identify defmcit between future water supply and use.

:Analyze the intensity, frequency and duration
. of the expected deficits.

Identify alternatives without project

Alternatives should be tested for acceptability,
effectiveness, efficiency, and completeness. Plans
that do not completely satisfy water supply objectives,
such as those that minimize and allocate shortages
when they occur (drought management measures) shall
be considered. The cost of shortages shall include
the cost of implementing drought management measures,
and losses in development of resources resulting
from inadequate water supply. Alternative projects
need not be based on the development of a sincgle
source of supply at one time, but may consisc

of conjunctive davelopment of several sour.:es in

increments phased to match the watcr demand.

Rank and display alternative projects

Rank these projects in order from the highest
cost to the lowest. The annualized costs shall
be calculated on the basis of the service life

of the facility or the period of analysis, which
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ever is less. The annualized cost of treatment
facilities and operation to meet established
water quality standards should be included.

Taxes and insurance are not included in the cost.
Assumptions and procedures used in deriving costs
of alternatives shall parallel those used in cal-

culating the cost of the proposed project.

Identify the most likely élternative
Consideration shall be given to the least costly
alternative. If this is passed over for a more
expensive one, justification shall be préVid;d

for this action.

Compute M&I benefits

Annualized benefits of the proposed project are
equal to the cost of the most likely alternative.
The evaluation shall reflect differences in water
quality management, distribution and, other costs
compared to the most likely alternative. In the
absence of a most likely alternative oroject.,
determine benefits from reduced travel time to
collect water, other conveniences, and enhancement

of health derived from'the_project,

b. Wastewater management

(1)

Benefits
Water supply and wastewater management projegts
should be planned tocgether when possible. The

crucial health objectives of water supply
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Projects normally cannot be achieved unless wastewater
management received comparable consideration. Without
adequate sewage disposal there is a continuing risk
that water supply systems will become contaminated.
Like projects for municipal and industrial water supply,
the concept of willingness to pay for wastewater control
and use is the basis for evaluation of benefits. The
technical proficiency of wastewater disposal ranges from
sewage collection systems and attendant treatment plants
or lagoons to septic tanks and tile fields, or, at the
bottom of the scale, open channels emptying into natural
waterways. With this wide range of possibilities, the
evaluation of many of the benefits on a monetary basis
is often impractical. Such benefits as those relating
to the health and well being of the beneficiary, the
community as a whole, and the prevention of pollution
of potable water sources by wastewater can best be

express~d in qualitative terms.

Planning setting
Consideration will be given to the with and without
project conditions. Blements in the without condition

will include existing facilities; amount and quality

- of existing wastewater; and current health status of

population in the project area, including morbidity

and mortality statistics attribhuted to water related
infections and diseases. The with-project condition
should include extent and capability of proposed waste
disposal facilities, quality and possible use of
effluent and sludge, and probable improvement in hea;th

aspects and reduction in morbidity and mortality.



(3) Evzluation Procedures

Steps for evaluatlng monetary benefits are, shown

on Figure V for a system where sewage is collected

and treated:

S N ‘
Figure V - WASTEWATER MANAGEMENT EVALUATION

PROCEDURES

Identify project area and
forecast population to be

served

to disposal system

Estimate number of connections

Estimate quantity of
wastes to be treated

Estimate quantity
and value of
usable effluent

Estinate quantity
and value of
usable sludge

[Eompute monetary
benefit

A brief elaboration of the steps in Figure V follows:

(a) Identlfy project area

Include areas that will receive

direct benefits

and/or incur costs. Project future population

by time increments.

(b) Estimate number of connections

Include type of connection (domestic, industrial,

etc.), and time increment in whi

made.

ch connection is
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(c) Estimate quantity of wastewater to be treated
Include type of waste (domestic, industrial)

and pertinent time increment.

(d) Estimate quantity and value of usable effluent

Indicate where effluent will be used and its quality.

'(e) Estimate quantity and value of usable sludge

Indicate where and how it will be used.

(£) Compute monetary benefit
Based on annualizing present worth of- value of

effluent and sludge.

Since a substantial part of the benefits may be the
favorable qualitative effects on health, reduction 'in

morbidity and mortality, and' enhancement in individual

“and community life, a favorable monetary benefit/cost

ratio is unlikely. As a result, the potential for

proceeding with the project will not always rest exclu~
sively on the willingness Sf the beneficiaries to pay,
but also upon qualitativg benefits. Because of scarcity
of funds in the low income, developing countries, it is
imperative that facilities for waste disposal be of least
cost to accomplish the objective.

3; Flood Control - Urban

a.

Benefits

Benefits from projects for reducing flood hazaras
accrue primarily through the reduction in actual or
Potential damages associated with land use. Benefits

are considered in two categories as follows:
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Inundation reduction benefits which are measured
by the increased income from flood plain use
because of the project, based on the premise

that this use is the same with or without the
project.

- Location benefits, which occur when an activity

is added to the flood plain because of the project.
The beﬁefit is the difference between aggregate
net incomes in the affected area with and without

the project.

The types of flood damage include:

- Physical damage such as damage to or total loss
of buildings and contents; loss of roads; 59wérg,
bridges, power lines, etc.

- Income loss, which includes loss of wages or
net profits to business over and above physiéal.
flood damages, caused hy disruption of normal
activities

—=. Emergency costs, which are expenses resulting
from evacuation, reoccupation, flood fighting
and disaster relief; and increased costs of
police, fire prevention, and military patrol
activity.

Planning Sétting

The benefits from a flood control project shall hé

based on an analysis of the withbﬁt an@‘withvcon-

ditions. The without condition‘isfphe land use likely
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to occur under exiséihg improvemenfs;:laws, andipolicies.
Thé with-project condition isxthe most likeiy condition
expected to exist in the future if a project ié implemented.
Consideration should be given to both structural and non-
structural measures. Non-structural measures include:
- Reducing flood damage by land use regulation
including redevelopment, relocation and
acquisition policies, disaster preparedness,
floodprodfing, and flood forecﬁstiﬁg and warning
systems ‘
- Reducing the adverse effects of flooding through
flood emergency relief progréms
-~ On-site detention of flood waters by protection

of natural storage areas such as wet lands.

Evaluation Procedures

Figure VI shows the steps to be fol;owed in computing flood
control benefits. The level of effort expended on each

step depends on the nature and circumstances rela;ed to the
proposed improvement, and also on the sensitivity of project

formulation and justificatioh to further refinement.



Figure VI - URBAN FLOOD DAMAGE EVALUATION PROCEDURES

Delineate
affected area

~ Determine Forecast
flood plain activities in
characteristics affected area

Determine Estimate
existing potential
flood damages land use

Estimate
other flood-
related costs

Estimace
future
flood damages

J

}
Allocate
land use

Collect
market value
data

Compute
Benefit

A brief elaboration of steps in Figure‘VI foliows:
(1) Delineate affected area
This includes not only the flood plain but.all

i

areas affected by the proposed prbjeé;l
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(3)

(4)

(5)
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Determine flood plain characteristics
Describe characteristics that make the flood
plain attracéive or unattractive for land use
demands; the characteristics of flooding such
as depths, velocity, duration, debris content, .
frequency, and historical floods; natural
storage features; existing water oriented
transportation; physical characteristics such
as slope, soil types and water table; and
available services such as highways, rai;:oads,
power lines, water and sewerage facilities,
and labor situation.
Forecast activities in affected area
These include population; personal income, mang-
facturing, employment, and output. Indicate
the basis for the projections. B
Estimate potential land use
This will be obtained by conve;ﬁiné demagraphic
projections to acres. The catééé}iés Bfgboténéfal
land use need only be as deFaiieg,aslpééésééry;to
establish benefits £6 be derived,féém the plan,
based on the incidence of flooa'gééard,*
Allocate land use |
The flood plain should not be ﬁged unless it has
characteristics that give it gignificant economic
advantage to the potential user over all other
sites within the affected area. If such advantages
exisi, the planner shall determine whether they

overcome potential flood losses, and costs of
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flood proofing and related hazards.

Determine existing flood damages

The basis for this determination shall be losses
sustained ln historical floods. Since these data
are often incomplete they shall be supplemented
by appraisals, use of area depth-damage curves,

and an inventory of capital investment within

the flood plain. Also, estimates of damages

- under existing conditions shall be computed

for floods of magnitudes that have not his-
torically occurred. Average annual losses shall
be estimated by using standard damage-frequéncy
integration techniques that relate hydrologic
variables, i.e. discharge and stage, to damageé
and to the probability of occurrence of such
variables.

Estimate future flood damages

Future flood damages are the monetary damages '
to economic activities identified in Step 3

that might use the flood plain in the future in
the absence of a project. This step shall be'i
used iteratively with Step 5 to determine land
use and associated damages for each future with
and without project condition. A benefit-cost
ratio for the project under existing conditions
will be shown. If the ratio is greater than 1l:1,
the projection of future benefits may be derived
in an abbreviated form unless it would distort

the comparison of alternative projects. The


http:benef.ts

(8)

(9)

measurement of flood damages for future years
will involve an estimate of the number and size
of physical units that may be damaged, an estimate

of the future value of these units, and the

damage susceptibility of the units. Income losses-

may be projected to increase on the basis of the

projected land use. Emergency costs shall not .

- be projected to increase as a direct fuﬁctibnlof

physical losses.

Estimate other flood related costs

These other items include flood proofing costs:
of differenp activity-typés and differéht flood
hazard zones; and the cost of structures not
used to full capability because of flooding,
e.g., the first floor of a garden apartment may
not be rented because of a flood hazard.

Collect market value data

If land use in the flood plain is different with
and without the project and the project results
in raising the value to that of comparable flood
free land, the benefit is the amount of this
increase in value. If land use is the same with
and without the project but more intense with the
project, the determination of the increase in

in income shall be based on the increased land

values.
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(10) Compute benefits
To the extent that Step 5 indicates that land use
is the same with and withoqt,the project, the
benefit is the difference in flood damages with
and without the project (Step 7), plus reduction
in flood proofing costs (Step 8), plus the.restora-
‘tién of land values (Step 9). If Step 5 indicates
that land use is different with and without the
project, the benefit is measured by the change
in net income or market value of the £lood
plain land.
(11) Problems in application
K The loss of income because of idle labor may be
measured from the point of view of a firm or
household but care must be taken to avoid
double counting. Loss of income because of
idle labor must be net of income to labor
employed in clean-up and repair of damages.
4. Hydfopower'
,a. Benefits
Benefit evaluations herein described include
single purpose hydropower projects, the inclusion
of hydropower in multipurpose projects, and expansion
of existing hydropower plants. Simplifications of
these procedures are permitted in cases of single
purpose small scale hydropower projects (25 MW or
less) proposed at existing dams and other facilities,
or at undeveloped sites if no significant adverse

environmental effects are encountered, and if



simplifibatidns lead to adquate appfox;mat;ons of
pghe#its and costs. The baéis for gvéluating ﬁydro-
power benefits is the willingﬁess to‘pay for the
outputa of the project. Where energy from electric
power plants is priced at its marginal cost, this
price shall be used to calculate the willingness to
pay. In the absence of such a direct measure of
benefits, the resource cost of the most likely alter-

native will be used.

‘Planning Setting

Considerationlség}}“?g'gi!ep_;o without and with
project conditions. The without condition includes
existing generating resources, and existing and
reasonably expected future power system and water
management contract3, treaties, and non~power river
operating criteria. The with-project condition is
the most likely future condition with the project
installed and in operation. Alternative projects -
may include alternative combinations, sites, plant
sizes, reservoir sizes; regulation and/or pumped
storage; and reallocation of storage to increase firm
energy output. Non-structural alternatives include
reducing the level and/or time pattern of demand by
time-of-day pricing, education programs, inter-

regional power transfers, and increased transmission

efficiency.
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c. Evaluation Procedures
Figure VII shows the steps to be #ollowed in‘computing
hydropower benefits. The levelyof effort expénded
on each step depends on the nature and“sizé of the
proposed project and the likely effect of further

refinement on project formulation and justification.

Figure VII HYDROPOWER EVALUATION PROCEDURES

| Identify system for analysis |

Estimate future demand Define base system
generating resources

Determine need
for future generation

Determine most likely
alternative

Compute benefits

A brief elaboration of the Steps in Fig. VII follows?'
(1) Identify system for analygis
This is the area served by the power marketing
agency to be supplied by the project.
(2) Determine need for future generation
Forecasts shall be made in terms of annual and

monthly energy (including peak) demands. Load



forecasts should be made and analyzed by sectoral

use (residential, industrial, agriculture).

Load estimates shouldbe made in increments of

10 years and shall account for system exports

and reserve requirements.

,(3) Define base system generating resources
Project future generating resources for the l0-year
increments in Step 2 without the proposed plan
or alternative plan. Retirement of older plants
and reduction of output of plants due to age or
environmental constraints shall be accounted for.

(4) Determine the most likely alternative
The alternative most likely to be implemented in
the absence of the proposed project shall be
selected. Consideration sha’l begin with the
least costly alternative and justification must
be provided if this one is passed over for a more
expensive one. Tha alternatives must be viable
in terms of engineering, environmental quality,
and other national policy considerations.
Engineering viabiliéy limits thermal alternatives
to commercially available electric power plants.
Environmental viability means that plant costs
include equipment required to meet environmental
quality criteria. National policy considerations
include factors such as limitations on the use
of oil, natural gas, and other fuels. If the most
likely alternative is a thermal plant, the plant

capacity costs such as amortized investment,
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transmission, replacement, and fixed operating
and maintenance, shall be used as a measure of
the value of the hydropower project's generating
capacity; and the thermal plant's energy costs,
primarily variable O&M and fuel costs, shall be

the measure of the hydro plant energy production.
Compute Benefits

The NED benefits will be the costs of the most

likely alternative measured on the following baeis:

= All interest and amortization costs charged to%
the alternative shall be calculated using locally

accepted interest rates

s Otuer assunptions and prccedures used in cal-

culating costs of the alternative shall parallel
those used in calculating the costs cf the pro- '

posed project

In cases where benefits will vary over the life of '
a project, such as in staged development, they

shall be computed by appropriate time intervals and
discounted to derive the annualized benefits. The
evaluation shall reflect differences in the cost of
transmission, distribution and other facilities
compared to the mostlikely alternative. Appropriate
credit may be given to hydropower projects to reflect
thedr greater reliability and cperating flexibility.'

Typically, the adjustﬁent per kilowatt of capacity tanges
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from 5 to 10 percent of the cost per kilowatt of
thermal capacity. The dependable capacity of a
hydropower project is based on the load carrying
capability of the project under the most adverse

hydrologic conditions and plant capabilities.

River Basin Development and Management, Including Small

Comprehensive Basins

River basin development considers the existing, ne'r Zature
and long range aspects of water and related land resource

utilization as related to the various economic sectors. It

-}esults in an integrated series of economically feasible and

environmentally acceptable projects that are required to meet

- the short and long range needs of the basin. The evaluation

of benefits and economic ferasibility described in other sections
of these procedures will be used in the analysis of water
resources improvements for the agricultural, urban, industrial
and hydropower sectors. A program showing priorities for
implementing these projects is established including the annual
capital expenditures required. Cost allocation to the various
functions of a multipurpose project is in many cases an im-
portant consideration. Figure IX shows the various’gtgps!

involved in this planning procedure.
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Figure IX PROCEDURES IN RIVER BASIN DEVELOPMENT

Describe river basin
characteristics
1
Population & economic
development-existing
and projected

Inventory of water resources

Agricultural ' Hydropower
gector Urban sector Industrial sector sector

[Existing water resources
development - by sectors

Problems and needs in water re-
sources development-by sectors

Alternative solutions =~
multipurpose & sectors

Economic feasibility and envi-
acceptance of solutions

[ Recommended river basin
plan, including feasibility

[Priorities for project
implementation

Annual capital expenditures required
for oriority implementation :

[Cost allocation
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A brief elaboration of the steps in Figure IX

follows:

(1)

(2)

(3)

(4)

(5)

(6)

Describe river basin characteristics

This will include boundaries, area, physiography
and topography

Population characteristics and economic developmen*:--
existing and projected ‘ |

This will include density of population, per,cégita'
income, employment status, and location or urban and
agricultural areas in relation to watérfresourceé
Inventory of water resources

Describe ti.e climate, seasonal precipitation,

run off characteristics, frequency of floods and
droughts, groundwater potential, and stream flow
average and extremes at critical locations.
Existing water resources development by sectors
This will include projects under construction,
seasonal use and deficiencies.

Problems and needs in water resources developmeht‘
by sectors

This will include potential deQé;Qémenﬁ needed to '
meet projected population“aﬁd econoﬁic,lhcféase“ ’
and its effect on the eéohomy, enviionmenﬁ, héélth
and culture. B

Alternative solutions - multipurpose and by sectors
This will include non-structural as well and

¢
;

structural solutions.
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(8)

(9)

(10)
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Economic feasibility and environmental acceptance

of alternative solutions

Methods for the evaluation of benefits and economic
feasibility for proposed projects in river basin
developments involving water resources improvements
to agriculture, soil conservation, municipalities,
industry, and hydropower, and to the control of
flood waters are described in other sections of
these procedures. Methods of evaluation of en-
vironmental, and health and cultural effects are
described in Appendices 4B and 4A of Handbook 3.
Recommended river basin plan, including feasibility
This may include fulfillment of all desired objec~
tives or a partial solution. Generally, the pre-
ferred solution is one that has the least cost and
provides the most favorable effects to the economy,
environment, and well being of the beneficiaries.
Priorities for project implementation

These will be determined by the amount of capital
that is available frﬁm both local and outside
sources, and the critical nature of the needed
improvement as viewed by the occupants in the

river basin.

Annual capital expenditures required for priority
implementation

This will show the annual expenditure for capital
improvements over the period of project implemen-

tation. For a complete picture of required funds
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annually, the estimated operation maintenance and

replacement expenditures also will be shown.

(11) Cost allocation

Allocation of cost to each sector improvement
should be made using procedures described under

section G, - Cost Allocation.

6. Soil and Water Conservation

- 8

Benefits

Benefits from soil and water conservation projects are
measured as the increased value of agricultural output
or the reduced cost of maintaining a given level of
output. The benefits include reductions in production
costs, in associated costs, in damage costs from floods,
erosion, and sedime;tation; and in the value of the

increase in crop production.
Planning Setting

The net return based on fixed factors of production
shall be determined for various conditions or levels

of land use. The level of use to be evaluated initially
is the without project condition. Other levels of land.
use will depend on the number of alternative projecté
selected for analysis. The difference in net income
between each of the alternative projects and the

without-project condition is the benefit.



C.

Evaluation Procedures - Benefits from Flood Prevention

to Crops

Figure VII is a flow chart of these procedures:

Figure VII - EVALUATION OF FLOOD CONTROIL BENEFITS TO

PRODUCTION

Identify current and projected
land use cropping patterns

Establish current and projected
flood free yields

[ Calculate damageable value

Develop periodic f£lood damage factors
for the intervals that match the
hydrologic data

Develop weighted flood damage
factors

 Calculate flood damages for
each crop

Determine average annual ;
damages

Calculate the benefits
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A brief elaboration of the foregoing steps follows:

(1) Identify current and projected land use cropping

patterns

This is generally developed for flood plain reaches
that represent segments of the flood plain with
s;gnificantly different cropping patterns and/or

hydraulic characteristics.
(2)V Establish current and projected flood-free yields

These are yields in the flood plain during years
’thaf*no*flood"océurs based on information generally

from flood plain farmers.
(3) Calculate damageable value

Determine the groés value of the flood-free yield
for each crop. This will be the value to which

flood damage factors are appiied.

(4) Develop periodic flood damage factors for the
intervals that match the hydrologic data

Gather historical flood damage information from
flood plain farmers, including areas flooded, flood
depth and/or duration, yield reduction, added
expense due to the flood, production costs saved
on the flooded crop, and substitute crops and
their yields. Crop damage shall then be computed
for a given flood depth and/or duration; including

such items as value of yield reduction and quality
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reduction of flooded crop, added expenses on the
flooded crop, production costs saved, and net

return from a substitute crop. A damage factor
value for a given depth or duration shall be
computed by dividing the crop damage for each
interval, and for each depth and or duration, by

the damageable value for that crop. If insufficient
data are available in a given project area to develop
damage factors for all intervals, crops, depths or
durations, data from other floodplains in the region
or proxy values generated by using crop budgeting

techniques may be used.
(5) Develop weighted f£lood damage factors

Each flood damage facto; for a given crop and a
given flood depth or duration shall be applied to
&the)historical probability of floods occurring
during the particular interval. This probability
“is usually calculated from stream gauge analysis.
The sum of products from these calculations re-

presents a weighted flood damage factor.
(6) Calculate flood damages for each crop

Flood damages shall be computed for a given flood
depth or duration for each crop by multiplying the
yield, price and damage factor percentage. A
composite acre consisting of a mix of various
crops within a flood plain reach expressed in

percentages may be used.



(7) Determine average annual damages

Damage factors can now be integrated with hydro-
logic data, i.e., flood frequency, acres flooded,
flood depth or duration, to determine average

annual damages.
(8) Calculate benefits

In the case of a,structural,improvemént; the re-

77

duction of damage is the beﬂefit.L For a non-structural

plan that removes a given land use from the flood
plain, the benefit is the cost saving to other
economic sectors plus the net returns to the new

use of the land.
Evaluation Procedures - Beneiits from Erosion Prevention

Erosion is generally classified as gully, streambank,
flood plain scour and sheet erosion. Factors pertinent
to the evaluation procedure include type of problem,
extent of area, projected rate of change of affected
area, present and future'impacts on soil productivity,
and potential for and projected rate of recovery. This
information shall be developed for relevant time peribds
as required to reflect the dynamic nature of the pro-

blems.

(1) .Benefits from reduced gully and streambank erosion

<

"These benefits accrue from a reduction in the

destruction of land, reduced production losses
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on adjacent areas, and efficiency gains on
interdependent areas. Production losses on ad-
jacent areas may be caused by a lowering of

water tables, increased cost of production due to
irregular field patterns, etc. Efficiency gains
result from providing a stable outlet for land
treatment measures upstream, thereby permitting
more intensive farming operations. Benefits are
determined by annualizing projected net income
flows over the evaluation period with and without

the project.

(2) Benefits from reduced flood plain scour and sheet

e:osion

Scour agd sheet erosion are related to the depth
aﬁd velocity of the flood water and the resistence
of soil to erosion. Determination of benefits
follows the same procedure as for gully and stream-
bank erosion with the exception that net income
flow will allow for.recovery of productivity.
Adjustments of inundatjon damages to crops may

be necessary if flood plain scour and sheet erosion

damages have been evaluated for the same area.
Evaluation Prbcedﬁrej- Benefits from‘Sediment Reduction

Sediment damages occur from overbank déposiftion of -
infertile soils, impairment of drainage systems, and
channel £illing. Benefité shall be zomputed as the

difference in net income with the project that would



prevent sedimentation compared to without :the'project.

a i

. Evéluation Procedure - Flood COntgél Benefits from Othéf

Agricultural Properties

The evaluation of benefits from the prevention of flood
damage to improvements in the flood plain such as build-
ings, equipment, and irrigation structures generally
will follow the procedures described for evaluation

of flood control benetits - urban. Damage resuléin@
from interruption of irrigatién deliveries should be,

included in this item.

Evaluation Procedure - Benefits from Protecting Other

Affected Properties from Erosion and/or Sedimentation
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Benefits from protecting roads, bridges, fences, buildings,

etc. against erosion shall be based on a depreciated
current replacement cost discounted to present worth.
Benefits shall be determined as the difference between
with-project conditions and without-project conditions.
Average annual sediment damages shall be determined by
adding the costs of removal of sediment from roads,
culverts, channels, etc. over a representative period
of time and dividing by the years of record. The
difference in damages with and without the project

is the benefit. Extending the useful life of a re-
servoir is another type of sediment-reduction benefit.
The extension shall be discounted to current valugs

and amortized over the project life.
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G. COST ALLOCATION

1.

General

Cost allocation is the process of apportioning financial
costs among purposes served by the recommended project.
Purposes include benefit categories other than external
economies and use of otherwise unemployed or under-
employed labor resources. All purposes are to be treated
comparably. Financial costs may differ from NED costs
since they may include transfer payments that exclude

associated costs and external diseconomies (indirect

“adverse effects).

Basic Concepts

‘Thé?sepérable cost for each purpose in the project is

[

" the.reduction in cost thag woul&(result if the purpose
'were excluded from the project. ~This reduction in cost

" includes:

5

‘= The coét of faciiipies and activities that serve

only the‘excluéed purpose

- Reductions 'in the cost of facilities and activities

¥

serving multiple purposes

}The'joint cost for a multiple purpose project is the #ptai

cost minus the sum of all separable costs. The femgining
benefit for each purpose is the amount, if any, by which
the NED benefit or, when appropriate, the alternative

cost exceeds the separable cost for that purpose. Alter-

native cost for each purpose is the financial cost of
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achieving the same or equivalent benefits with a single
purpose project. The_use of alternative cost is appro-

priete when:

i

- A purpose - generates more than incidental or complementary.

EQ benefits, or

- Alternative cost for the purpose is less than the

NED beneflt
Cost Allocation Procedure

Cost allocation to each purpose is the separable cost for

" that purpose plus a share of the joint cost determined in

one of the following ways:

Joint cost may be allocated among purposes in proportion

" to the remaining benefits. This so-called "separable costs-

remaining benefits" method consists of the following steps:
(a) Estimate the NED benefit for each purpose

(b) Estimate the separable financial cost for each

purpose
(c) Determine the remaining benefits for each purpose
(d) Determine the joint cost

(e) Allocate the joint cost among “he purposes in

proportion to the remaining benefits



'exceed the alternative cost for that purpose.

(£) Determine the total allocation to each purpose
‘ by adding to the separable cost the allocated

W

share of the Joint cost

‘ o
A 1
.(x i
oy

Joint cost may he\allocated in proportioh'to thehgse:
of facilfties,'provided that the sum of the'allocated

Joint cost and separable cost for any purpose does not

If the joint cost is larger than the sum of the remaining

benefits, the allocation to each purpose is,determine& by:

:.(a) The larger of the separable cost for that purpose

or the NED benefit for that purpose; or

(b) An additional share of the cost assigned by the

project planner

Other Methods

‘An exception may be made to the use of the above prescribed

methods if, in the judgement. ¢f the project planner, they
yield unreasonable results. .Such an exception and the
reasons for it, should be documented, and the alternative
methoq together with its advantages over prescribed

methods should be described.
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