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FEASIBILITY ANALYSIS FRCCEDURES MANUAL

A. INTRODUCTION

1,

Feagibility Analysis

A fcasibility analysis is a series of planned investigations and

"studies to determine if a proposed activity or project is

economically, technically, and commercially sound.

‘The . -feasibhility analysis manual covers procedures that may be used

’
.

: bylcxperts or a f'irm acting 25 advisor to ¢ -.gent for a borrouer/

éiéntee who expects to seek financing for a project from one or more

éources: Accordingly, it does not cover subject matter on financial

. analyses that may vary depending upon the policiea or techniques used
by different donors. However, it does cover A.I.D..foliciea and

::fequircmeuta that are believed consistent with the interests of a

‘&éveloping country.

-Many A.I1.D. support ectivities involving technical services or small
‘construction projects can te investigated in a relatively short time

‘period and at low cost outlay, and such studies are used initially

ib test all proposed activities and projects. Consequently, the
feasibility analysis for complex projects may be well advanced before
the need arises for more time consuming aﬁd usually expensive
investigations and studies. The following chart illustrates the

feasibility analycis procedures leading tc project authorization.



CHART, OF PROJECT FEASIBILITY ANALYSIS PROCEDURES

~=TYPES OF ESTIMATES NORMALLY REQUIRED

CFormiiat fon
stage

Feasibility Annlyals
lrocedure and Type
of Cost Estimate

" Basis of Cost
Estimate

Project Idenfified
for analysis

Project analysis
cont. inued

“Project analysis

campleted Lo support p1ullmiuary cost estimate

e lann/prnnt request.

Testing alternativas using
initial cost comparisons.,

~ Preliminary appraisal or

prefeagibility study and

" grder-of-magnitude cost

estimate (See notes 1/

"and 2/)

Feasibility Study and
* (See note 3/)

Approximate estimﬁte,

largely judgemental in
charecter.

 Estimate based upon rough

layouts and sketches,

-gite overview, practical

experience and Jjudgment.

- Expected to be within

range of 75% to 125%

~-of true cost.

Based upon feasibility
study, general plans
and layouts, tentative
design, experience and
Judgement.. Meets FAA
requirements.

SN

“Muy satisfy feasibility analysis requirements for a technical services,
research, or small construction project.
The cost of this phase of the feasibility analysis would rarely exceed
five percent of the expected project cost.
The cost of a detailed feasibility analysis ordinarily ranges from fifteen

percent. of the estimated cost of a small project to under five percent

" of the estimated cost of a very large project.
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C.

S“yﬂaislative friterin
o0
el

“Pae Foreigr kzoiztance Act of 171 (FRA), as smended, establisned

certain general feasibility criteria for development |

‘assistance. These are:

'(l) The economic and technical soundness of the activity to be
financed;

f(é) The relationship of the activity to other development activities

_ being undertaken or planned and its likely contribution to reali:ableiw

long-range objectives;

 (3). The likelihood of the activity contributing

v ‘o the achievement of self?sustaining growth;

%(ﬁ)j*wne likelihood of the activity contributing

=/to the development of either or bbth of the following;

fﬁ(a)*“ ‘educational or other institutions and programs

" directed toward social progress,
3%(b), econamic resources or the increage of productive capacities
in furtherance of development assistance.

E&chifeasibility analysis supporting a request for A.I.D. financing

. (whether it covers technical assistance, research, construction, or

“"resource development activities) should be undertaken by appropriately
skilled individuals and must include consideration of the above criteria,
The extent and depth of investigations and studies considered
necessﬁry to arrive at sound conclu?ions

~will very depending upon the type and size of the activity.

Fcr'problems in those sectors which affect the lives of the
majority of people in LDC's (food productiorn; rural development
and nutrition; popuiation planning and health, and education,

~ public administration, and human reaource-deyelopnent) the FAA



I
host count.ry
Aot ag amended alse established a7 cost sl ing requdrenmcent. off nt less

S than 2% pervent (tunds and/or in-kind) participation in the
entire program, project, or activity and a time limitation of.
‘ thirty-six consecutive months for disbursement of grant assistance
;kyithout further justification to the Congress and efforts being
m;de to obtain financing from other ezources.
“'d. " Other criteria which relate to specific project activities
(capital projects) are given irn G. Construction and Resource

Development.

3., Analytical Methods

| There are accepted nnalytical techniques for performing feasibility -
‘sludies that have proven effective, and for certain types bf:
" projects the methods of study are directed by existing legislation. i#:‘ﬂf

4 . evaluating
. Fxamples of the latter are tne analytical methods required for/water

and related iand-use projects aqd environmental effects.
{bthei'methods-utilized will vary by sectors (health, educatidﬁi;
power, industry, etc.) as well as/:ﬁé nature of the activity (tgéhq;égif
assistance, construction, resonrce.development, ete.).
3ﬁ%ﬁwigrminologx

: a. -Féasibility analysis and econcmic and technical“aoundness gnalyéésggféi
| -equivalent terms. ‘ | | |

§5b4- Foreign Assistance Act of 196; is termed FAA,

-c. Less Developed Country is termed LDC.

ndy Intermediate Credit Institution is termed ICI..

i;é.f»A commerciaily sound project iz one that is useful, has yide_

. . Popular appeal and will foster future development.

[/
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B. PURPOSE OF THE MANUAL

This manual provides guidance and suggestions as to the kinds and extent
o Information which mugt be presented by a hirrower/grantec to demonst.rat.e

prolect fearibitity o support. of a request for a loan or grant. The

~manual is not intended to direct or prescribe methods toc be used in

carrying out the analysis, but rather to relate the procedural collection,
arrangement, and content of material pertinent to the soundness of a
rroject or support activity., Considering the wide variation of A.I.D.
support activities, attainment of this objective requires some knowledge

of A.I.D.'s planning and approval procedures and other related A.I.D.

publications.

As pointed out, under A. Introduction above, analysis of a proposed project

mnay be accamplished in one or two steps depending upon the type and
complexity of the activity. The preliminary appraisal which.examines
the broad economic and technical factors becomes a part of the
feesibility analysis without change. The additional studies undertaken
to conplete'the feasibility analysis for more complex a;tivities are
intended to develop information on pr;Ject details that will facilitate

preparation of a reasonably firm estimate of the costs to be incurred.



FELATED A.1.D, PJELICATIONS

Publicat lons by A.I.D. that have a direct bearing upon the planning and
approval process and discuss analytical techniques thut collectively lead
to conclusions as to the econamic and technical soundness of a project
netjvity ares

Haundbook No. 3 - lroject Assistance, August, 1975. This

handbook provides an overview of the many considerations

involved in planning an A.I.D. support ictivi‘:-y.

Appraisal Guidelines for Development, September, 197l.. This
document discusses techniques for examining the economic soundness

of alternative projects.

Environmental Assessment Guidelines Manual, September, 1974, revised

» 1975. Techniques and considerations involved in

studying enviroumentnl aspects of a project are presented in this manual,
liandbook No. & - Non-Project Assistance, August, 1975.

éuggested methoad and formats for cost estimating are contained in two
8nnexes to Handbook No. 3 cited above. The handbook also conta.ina an

annex on social soundness aspects of development activities.’
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D.  APPLICARILITY

Deve Lojment auppaort setivities Clumneed by A. I'.I\. l\-l_'(‘ meternlly detingt (ve
hroJccts. There are, however, other types of activities thet warrant

feagibility studies. The activities and projects are summarized as follows:

1. Develomment Support Activities

The analysis outlined in this manual is pertinent to
all projects that have reached the preliminary appraisal stage at
which providing the requested assistance is being seriously considered.
It applies directly to support activities being ccnsidered for dollar
financing from A.1.D. appropriated funds (all appropriation categories)
or from ll.S.-owned local currencies in those cases where A.I.D. is
responsible lor the authorization of the uses of such currencies.
A.I.D. should also encourage the uge of tl.ese techniques in planning
development projects financed with country-owned local

‘currencies generated from zilernal asgistance programs. For the purpose

of application of these procedures, development activities include

the broad categories described below:

(a) Technical Assistance - Includes all types of personal services
made available to an LDC; e.g., educational, agricultural, health,
etc., to bolster a particular sector or project,

(b) Research - Usually applied research aimed at solving a particularly
troublesome problem that mnnot Le dealt with using available

conventional techniques or equipment; e.g. agricultural experimcnt
station for field crop testing.
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()

(g)

It

Commod ity Support - The financing of aa LDC's procurement of

badly needed goods and related services; e.g., autumotive équipnent,
food, materials used in small industries, etc. from U.S. or other
approved source.

Training - Usually involves on-the-job training to develop or

upgrade skill in a particular trade; e.g., mechanics, foremen,

well drillers, bookkeepers, etc., or aptitude for professional
services. |

Project Planning - Seldom a discrete project in itself but an element
of most A.I1.D. support activities, parti-

cularly in capital develomment, projects where the planning process

involves an intense study of the technical, economic and financial

feasibility as well as pousibly overriding human resources or

~environmental factors. The maintenance and operation of facilities

under consideration should also be adequately covered in project
ﬁlanning. Such planning is sometimes financed by A.I.D. upon
request because another donor is interested in financing the
construction.

Construction - May involve construction of a facility for which
A.I.D. financed the élanning or participation as a non-managing
donor. Collectively, such projects may be termed capital projects.
Resource Development - Includes activities such as mining, |
farming, manufacturing, etc. and related construction and managerial

assistance needed to develop indigenous rescurces.
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2.

3.

Sector Programs
Sector programs are groupings of two or more of the above development

support activities , e.s., technical assistauce, training, and

conmodity support., Jdesisned to holster develomment of a major sector such as
tranaportation or ngriculture. Such programs muat he evaluated

ﬂé determine whether they, in fact, merely constitute a series of
fprojecta" in a sector, in which ca#e the "projects" will be considered

under 1, adove.

If, woon examination, the sectar 1oan or grant involves local cost

or foreign exchange financing with reﬁpect to or in support of a sector-
wide program of diverse policy, institutional or investment actions

by the assisted government or agency, the proposed procedures would

also apply.

Intermediate Credit Institutions, Development Banks

lonns or grants to intermediate credit institutions (IC1's) and/or
regional development banks for |
relending . for development projects should also be examined to
determine whether or not the procedures contained herein apply. I
the relending will cover a myriad of small local impact projects and
the feasibility implications are the result of second- or third-l?vel

actions, it would be difficult if not impossible to make or control

. the making of a feasibility analysis for each separate small project.

a

1f, however, the relending is for/small number of large development
projects which can be jdentified well enough to judge that a feasibility
analysis would be desirable, a provision should be inserted in the

loan or grant agreement requiring such an analysis and the
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intermediﬁte credit institution or development bank should be encouraged

ts follow ‘these zuidelines in conducting the appraisal.

in differentiating'between the two extremes and the range of project

_possibilities in between, judgement and a realistic appraisal will E

“have to be made, case by case.

¥
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:Ei- INDICATORS OF MEETING GENERAL FAA CRITERIA

A develomment activity (project) should meet the general feasibility criteria
described in paragraph 2 of A, Introduction, above, These determinations

are made as follows:

-1. Economic and Technical Soundness
| a. A project is considered technlcally sound if:
(1) A1l pertinent tachnical aspects have been examined in the
analysis, and it is gxpected that the project objectives can
be met using normally accepted professional or trade standards
and practices usually insisted upon by a discriminating client;
(2) Tﬁe project can be adequately derviced in a timely manner with
respect to manpower, transportation, utilities, etc.
'(3)  The estimated cost of the project is appropriate.
~bs- - The economic soundness of a project must be analyzed according to
the type of project, as follows:

:(1). Technical a3sistance, training, or rasearch projects are

| considered econamically sound if it can be demonstrated that

estimated project costs will be offset by a tangible improvement
. in efficiency or an operational or process change that will
make better use of a country's resources.

(2) Commodity support, development bank, and tector PFrogrums are
considered econamically sound if it can be demonstrated that
the project will result in general business activity which is
expected to produce quantifiable benefits that will at least

offset project costs.
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(3) Construction and Resource Development projects of the types
enunerated below are.considered to be economically scund if the
indicated expectations are met:

(a) Revenue Producirg Projects: Revenue must bs: sufficient
to cover fixed charges, amortization, and maintenance
and operating costs, and produce an adequate return on
the investment.

~(b) Non-Revenue Producing Projects: There must be a reasonable

likelihood that the value of the benefits to the natiopal
economy will equal or exceed the total costs of .
construction, operation and maintenance or, if applicable,
the loan service payments. . |

(¢) Non-profit Revenue Producing Projects: Non-profit projects
which produce revenue may or may not be completely self-
liquidating. The total revenue and other economic benefits
vhich can be quartified must exceed the total life cycle
costs of the project.

Relationship to Other Development Activities

the
This criterion relates primarily »o/appropriateneas of the project

as one segment of the development being planned to meet ldng range
objectives., It is met in part by economic and technical soundness
and in part by the likelinood that the project will beneficially

contribute to the attainment of one .or more of the following objectives:

.a, Enhancement of the lives of people in a region or of the poor;

b, Exploitation of human or physical resources not previously utilized;
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3.

13

.. .Favorable realignment of available sector services such as com-

munfeations, power, health, cdueation, agriculture, ote,

. de. Replacement of an outdated facility, institution, procedure or

process;
e. Other.

Contribution to Self-Sustairdtg"Growth

- Much of the information needed to satisty

this criterion will be available from the analyses made for criteria
1l and 2 above. Other information to serve as ths basis for "spot"
appraisals which will support the conclusion reached must be sought

-independently. Examples are:

-, Technical assistance, training or research projects--Can the

intended effect or product be expected to spread either within the
organization or area or laterally to other organizations or areas?
(Each element of the implementation process should be appraised
separately.)

b, Comodity support, development banks and sector programs--Same
as above gni, in addition, an evaluaﬁion of the type and

duration of any anticipated continued need for assistance.

€. Construction and resource developmen: projects--The overall

project purpose is appraised, and, in addition elements of the

. implementation process are appraised separately as follows:

(1) Preparation of contract documents (detailed plans, specifications,
invitations for bid, etc.) and conduct of the bidding and award

of contracts.
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(2) Supervision of contrectors and direct hire workmen, including
preparation and use of job control and scheduling techniques .
as appropriace.

(3) Procurcment of materials, equipment and supplies a:d related
activities such as expediting, accounting, auditing, shipping,
warehousing, and maintenance when required.

(4) On-the-job training in journeyman skills, etc.

(5) Effect of operstion and maintenance rsquirements on encouraging

the upgrading of existing or establishing new suprly sources, etc,

4. Reasonable Promise of Contributing to Development This ‘criterion must

be analyzed for the following types of projects:

N,

Development of educational or other institutions and programs

Vdirected toward social progress--Relates to the likelihood that

.'the project will directly or indirectly foster development of

related infrastructure such as railroads, highways, docks, electric

'power, water supply, camnunications, etc. and in related service

fields such as health, education, police and fire protection,
techhical, engineerihg and management, etc., ‘Considerations
pertinent to a social soundness analysis are set forth in detail -
in Annex 3, Chapter L, of the Project Assistance Handbook.

Deﬁelopment of economic resources or the increase of productive

capaéitieé--Relates to exploitation of human and natural

reaources and increases in productivity from existing

facilities of any nature. Whether or not one or both

“of these possibilities exict should be examined in the feasibility

mnalyais. The likelihood that the proposed project will
also
have a negative influence cn either or both should/be examined,
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The pro and con technioue may be used in the analysis by weighing
SamtFeimated orfecta oy such (ﬂct\xn as the lnh\r faree \dinplueemvn(
i.\1 l'vlu'nt fon, wiases. (mnn'v. M; ) t‘m'vh.n curreney nnt'n_lna'n. |
v need ror service facilities or imported personnel,
Ihragraphs 2 3, and h above are tests of fhe commercial soundness
of the project. The studies should be carefully .planned and conducted to
obtain the best possible response at all levels of the host government.
Iu same instances it may be practical to foster the use of interdepart-

mental or public meetings to obtain the information needed.

i

57 Water and Related Land Resource Projects

'The 1974 Appropriation Act affirmed the intent of the Congress uhat
*wator and related land resource projects must conform to the

| memo:andum of the President dated May 15, 1962, That memorandum,‘
;which approved a statement on policies, standards, and procedures.for
. use by U.S. Government Departments and the Bureau of the Budget, does
dnot, however, nullify the need to meet the FAA criteria discussed in

;.1 2, 3, and h above. (See also G., Construction and Resource Develgggggt,

',below ) The May 15 memorandum is attached to Supplement No. 1, entitled,

L,Benefit-Cost EValuation - Whter and Land-Use Projects,of this manual.
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kxomﬂdmﬂup(ho:'nn&uﬂw'um hvl"hnlw‘vvﬂvrh|(Wﬂ"mmu‘hcnﬁl”
H'lormully more than one or two individunls must become involved in the

' performance of a Ieasibility study. Because of their familiarity with

conditions and probiems in developing countries, A.I.D. personnel who

fihave expertise in a given field such as education, agriculture, etc. are
kxusunlly better qualified to conduct the analysis than contract personnel.
-"tonscquently, it may be desirable tn merely engage short term specialists
ipto work with A.I.D. employees in analyzing small projects. In any

t cuse, individunls who undertake a significant aspect of the feaaibility

siudy should possoss certain educational and experience qualifications.n
These are"

l Educational background, whether fcrmal or informal *n nature, should\
e pertain specifically to the principal field under study by that

individual.

'ii? Experience background should be such that the individual has familiarityP

with most other aspects of the activity to be assessed. He mayube;tne-

expert analyst in one field because of his education and
“technicel background and also serve as feasibilityhstudylleader-;

" because of his broad experience.

:3;ere should also know how to examine and, if appropriate, test the

validity of records and other information, synthesize data uning
analagous source material, and establish the systems needed to fill

.ccntinuing future needs for information in his field of expertise.

h; 'He should have the ability to communicate at all social levels and,

a8 appropriate, rossess proficiency in the language of the borrcwaj

grantee country.



%)

17

‘He jshould have an appreciation of the personal qualitics required in

himselfmd otlier members of the team and of the need for each member
Fozneriveoat cone humtongin hig agpect oF Lthe aludy based upon alld o

Fpert Lilgit? Litormation,
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o COLSTRUCTLO AN #ELGURCZ DEVELOBENT

1.

Section 611 of the FAA

Because of their complexity and cost,

development assistance projects that involve corstruction

or dvvelopment of a natural resource are treated specifically in the

FAN Act. The Acl requires that:

"(n)

"(b)

"(c)

"(a)

No agreément or grant which constitutes an obligation of the
United States Government in excess of $100,000 .... that requires
substantive technical or financial planning....”" shall be made

for any assistance "....until engineering, financial, and other
Flans necessary to carry out such assistance, and a reasonably
firm estimate of the cost to tﬁe United States Government of
providing such assistance have been completed; and if such

agreement or grant requires legislative action within the reciﬁiént
country, unless such legislative may reasonably be anticipatedi,

to L completed in timd to permit thé accomplishment of the purpose&
of such agreement or grant,

Plans required under subsection (a) of this section for sny 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 Memorandum of the
President dated May 23, 1962, with respect to such computations;

To the maximur extent practicabla, all contracts for construction
outside the United States made in connection with any agreement

of grant subject to subsection (a) of this section shall be made

on a competitive basis.

Subsection (a) of this secticn shall not apply to any assistance

furnished for the sole purpose of preparation of engireering,
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tinancial, and other plans.

"(o) lh.addition to any othci vrequirements of thia section, no assistance
authordsed ader | .‘. e o o Lthis Act shaldl be Curnished with
fespect to any cdpital assistance project estimated to cost in
excess of $1,000,000 until the head of the agency primarily
responsible for administering . . . . the Act has received and
taken into consideration a certification from the principal
officer of such agency in the country in vwhich the project is
located as to the capability of the country (both financial and

-hhﬁhn resources) to effeétively maintain and utilize the project
\'iaking into account among other things the maintenance and
utilization of projects in such country previously financed or
“assisted by the United States."
Following are suggested procedures as -they relate to the fareéoing
requirements, |
2. Engineering Plans. This refers to jreliminary plans, aurficiently
camplete to provide the baais for a reaaonably firm estimate of cost.
The f2asibility analysis should include:
A;' Freliminary investigations and surveys sufficient to identify all
‘aignificant technical problems, establish the project location,
and fix general criteria and standards of construction which will
ihayé‘a major effect on the final cost.
‘b, A Jﬁstirication for the specific location and criteria and standards
' recommended, as campared with available alternatives.

c. Preliminary designs in sufficient detail to permit a rea@ohabiy

accurate estimate of wark quantities.

d. An analysis of the construction operations in sufficient detail

to provide a sound basis for the cost estimate.
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The preliminary engineering should extend only as far as required to

‘give reasonable assurance that all foreseeable cost and time factors

have been considgred.

. Reasonably Firm Estimate of Cost. This refers to a cost estimate

based on the preliminary design discussed in the foregoing paragrapi.

As vwith the engineering design, the esgtimate should be carried only
to a point which will insure that all significant cost factors have

been taken into account. (See Project Cost Estimating and Cost Estimating

Methods Annexes to Handbook 3.)

‘As indicated in the Cost Estimati Methods Annex, the cost estimate

should also include the cost of final engineering design, supervision.

. of construction and management and training services to be pfovided

“during construction and initial operation of the facility.

the economic and technical soundness of a project is the completeness

.of" planning reyarding ‘management and organization for operatioisand

‘maintenance after completion of construction. With competent

management, & project may be successful despite inadequacies

~in the original concept, but nc project, however well conceived, can

overcome the handicap of poxr management, On the other hand no manager;

‘however competent or experienced, can succeed without the necessary

personnel, equipment and materials required for effective operation and

.. maintenance. The feasibility analysis must show that these matters have

been given thorough consideration.

AL
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1f thne project irnvolves puclic works to be operated oy a Govermment

Departzent or Ministry, the analysis should include a discussion

of thc Department's organization and strength, its budget, and its
experience in managing projects of the type in question. In particular,
the analysis should bring out in detail the suitability and adequacy
of the agency for handling the operation ard maintenance of the specific
project under consaderation, and reference should be made to the

availability of maintenance equipment and personnel.

In the case of an industrial or power project, the names, qualifications
ahd-experience of the proposed general manager and other key personnel
should be included, together with detailed charts and tables showing

the~projoaed operating and maintenance organizations.

Projects involving advanced technology will normally require operation
for an extended period under the direction of qualified contract

personnel in key positions as a condition of the loan or grant.

0f equal importance as the management and organizational structure is
the planning of the manpower, material and equipment requirements

for successful. operation of the project. Manpower tables should be
included showing types and degrees of skill required for both the
operating and maintenance functions. The availability of local
manpower to fill key positions must be explored, and plans must be
developed for hiring and training all required personnel, Provisions
must also be made for an adequate supply of special tools, equipment,
and spare parts. If operations are dependent upon an uninterrupted
flow of some vital material, possibi? causes of interruption must be

analyzed and guarded against.
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1t plans for handling these and other problems are dependent upon
aszistance from or actiong by other outalde agencies, the feaaflhil)ity
analysis should provide assurance that such assistance will be furnished
when required, and the cost estimate for the project should indicate

the source and amount of funds required to implement these plans.
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H. FORM AND CONTENT OF THE FEASIBILITY ANALYSIS

1.

-

.

General Standard

The feasibility analysis is a cémpilation of technical studies and

supportive information. The technical studies are summarizel in a-

report which relates how the procedural and legislative requirements

, for investigating and analyzing the project were met, discusses benefits

and commercial advantages attainable, and provides estimated costs.

' The report must include all information needed to make a determination

‘regarding the project's worthiness in the development plans.

Use of Existing Documents 4
Existing studies that bear directly upon the project under consideration

and particularly those previously prepared for the prel:lninufy:

appraisal may be included as supportive information or, for certain

projects, may be reviewed and updated as necessary to serve as the

feasibility analysis. In any event these documents should be referenced
in the final report.

Extent and Cost of Feasibility Analysis
The size and type of project usually influences the number and type

of technical studies required for the analysis.

a. One study may be sufficient for analysis of a technical assistance,
research, or small construction project that will have no significant
effect on the enviroment, an activity that involves the
exercise of professional expertise, or a program having a life
cycle cost of less than $500,000. Care must be exercised to ensure
that the genera' standard given in 1 above is met. The total cost

. of performing feasibility analyses of such projects, incluling
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A.I.D. direct hire personnel costs and contract costs,
may be as much as fifteen percent of the expected 1nplmnt.§.tion
cost.

b. A ccnstruction or resource development project usually involves
several technical studies, some of which require field investigations
that are costly and time consuming. The field invegtigation may
include test borings to establish foundation conditions for
structures or to e¢stimate the quality and quantity of an ore body,
other engineering surveys, laboratory teats of local materials to
determine suitability for construction, market and use surveys ,
etc. The total cost of performing feasibility ana.‘l,yae.g Qf these
types of projects varies widely; however, the cost would rarely
exceed 10 percent and may be as little as threg; percent of the
expected project implementation coat.

L4, Content of the Feasibility Analysis

As discussed in preceding paragraphs, the feasidbility analyses for
different types of projects have several cammon requirements. These
requirements are presented in outline form only once in this manual.
Suggested outlines of the subject mattar that should be covered for
specific types of projects are contained in annexes to this manual,

.. The feasibility analysis need not be arranged to precisely follow these
loixtlines, and modifications should be made as necessary to better
analyze the project, under consideration. Indications that

,the outlines have been used solely as check lists without consideration
of problems peculiar to the specific project may resuit in delays in

authorization of the project.

w
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I. FEASIBILITY ANALYSIS REQUIREMENTS COMMON TO ALL PRQJECTS
’ The topics listed in this section should be considered for all types of
projects and,to the extent applicable, covered in an introductory
section or in the body of the feasibility analysis. They are normally
glso considered » during performanc2 of a preliminary
-appraisal, vhen A.I.D. 1s“exanining the projects usefulness in meeting a
development goal., If .8 topic is adequately covered in the preliminary
appraisal, it needﬁbe.gugmarized only, as the preliminary appraisal will
become a part of the feasibility analysis. The topics in outline form are:
1.' Applicant
a. Official nane.
b.. Type of entity: individual, corporation, government agency, etc.
E.A;pate{q( establishment. | |
‘d.A Principal purpose.
~.2¢. Organization chart.
f. If the applicant does not itself plan to execute the project,
give details of the proposed arrangement with the agency which
: include
viil_have this responsibility and/a description of its organization.

2. Project Worthiness under FAA Criterie

a. Nature, size and location of project.

b. Reter to paragraph 2 (a, b, and ¢) of Section A,INTRODUCTIOﬁ,éf
this manual for the applicable legislative criteria and to“
Section E, INDICATCRS OF MEETING GENERAL FAA CRITERIA. The latter

describes suggested tests and procedures that may be used in examining
the project's worthiness under the criteria and controls contained

in the FAA, as amended.
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3. Funds and In-Kind Resources Required and Sources

a. Estimated total cost of the p£oject and the status of work.‘on.
the project that establishes funding requirementa.
gxplain cscalation and contingency allowances used and identify
costs attributable to environmental considerations covered in 9."

below. (See cost estimating annexes to Handbook 3.)

b. Amount and source of funds and in-kind resources supplied or-to
be supplied by applicant for engineering, land, right-of-ﬁay;" |
materials, equipment, labor, or other purposes.

¢. Amount of financing requested from A.I.D.

d. Source and availability of any additional funds requiréd.

e. Budget requirements for operations'and maintennncé}"

* f. Extent to which local government will waive or defer paymént
of direct taxes or import duties'arfecting project implementation’
an§ operating costs.

>g. Nature and amounts bf any subsidies or other in-kind resources
‘not covered above, where applicable. | |

;‘h.':Cufrency control regulations and effective rate of exchange used

in converting local or other foreign currency to U.S. dollars..

4. Present Status of the Broject.
The present status of investigations, studies and surveys

reflected in the cost estimate
given in 3(a) above. Also, the extent to which contracts
have been awarded (documented by tabulations and
) contract prices)and if international competitive procedures were

used in selecting the contractor, The manner in.ﬁhiéi_éiibtihg"knﬂ

imminent contracts
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. will affect the funds requirements should also be noted.’

5.

Imglementation and Funding Schedules

Planned implementation or construction schedule, broken down by

major segments of the project, in the form of a performance network

or bar chart, with explanations. Schedule of anticipated expenditures
in U.S. dollars, lecal currency and other foreign currencies.
(Procurement and deliveryrschednles for equipment should be

ineluded or shown in a supplement;)t

Professional Services

Plans for obtaining necessary professional services for project
evaldation; advisory functions; preparation of plans, specifications,
cost estimates, and other contract documenté; evaluation of bids;
awarding of contracts; and supervision of construction, including
expediting, inspecting, testing and reporting Note the requirement

for any special consultants and discuss repsonaibilities to be

~ assigned.

Procurement of Imported Iteme

Plans regarding procurement of imported materials, euppliea and
equipment, recognizing current A I D. end Federal Jrocurement
regulations.

Project Implementation
Plans for implementing the project with specific reference to:

a. Work to be performed and materials and equipment to be supplied

by applicant.

~ b, .Work to be done by equipment suppliers.

~¢. Work to be done by contractors and type of contract anticipated.

d. Proposed methods of soliciting proposds or bids and awarding

contracts.
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¢, Requirements for performance howia.
. Expected nource amd avallability of profeuaiunnl pvrabﬁﬁél nid
skilled and unskilled labor.

8. Availability of competent local subcontractors.

h, Local laws and regulations pertaining to import duties,

personal income taxes, security requirements, visas, etc.
that will affect project implementation.

i. local laws and regulations concerning the employﬁent4ot local
and foreign labor, insurance requirements, taxes on contractors’

earnings, and currency exchange restrictions.

'9.. Environmental Considerations

De

C.

Areal boundaries within which the present environmehi will be
influenced by the project, and host country laws and fegulatiéna

prescribing environmental standards, if any.

Anticipated effects that the proposed mroject or alternatives may

have on the present environment.

Effect the project will have on environmental quality objectives,

_how project caomplies with existing laws and regulations, and whethér

qf;ects on the environment are beneficial or adverse. If adverse,
are they acceptable?

Alternatives to the project which may eliminate or minimize an&
foreseeable adverse effects or create environmental benefits where
opportunities exist, and the estimated cost thereof.

If project is implemented, do adverse effects on the enviromment

outweigh the econamic advantages?

(The Environmental Assessment Guidelines Manual, cited in C., RELATED

A.I.D. PUBLICATIONS, should be followed in making this assessment.)

3
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10, Energy Considerations

a. Source, availability and estimated unit cost of energy to meet
motive or process energy needs. Requirements for implementation
and operations should be considered separately.

b. Relationship of erergy requirements to host country's national
energy policy, if appropriate.

c. Energy conservation measures proposed for both implementation
and operations. o

d. Likelihood of project requirements féstering development of géw )
anergy sources or increased-outputs :ﬁ-ajn existing sources. | Diacuu

possible effects on the overall national energy economy.

i.l. mations and Maintenance

a. Plans, as appropriate, for operating and maintaining the project,
including availability of competent personnel and proposed recruiting
and training programs.

b, Source ;md availability of local currency. and foreign exchange
requirements to insure full utilization after

campletion.

Conclusions

Conclusions as to project worthiness based on the-dotailed amlysia.






ANNEX 6

FE ITY ANALYSIS - AGRICUL IGATION P
A. General

1. This chapter covers the development or expansion of agricultural
land, with or without irrigation.
2, All topics in this outline and in Section I of tne Feasibility Anslysis
Procedures Manual should be considered, .as apmropriate. Others should
be included as necessary to demonstrate the soundness of the particular
project.
3. Soundness is demonstrated by a technical, economic and financial analysis.
", Summary
l. Location, relation to.other agrlicqltuxjal areas, amjl general plan
of projec'tj.,#i‘].l'ustra'ted by an ap.p’rppu'_irater map.
2. Scope erd magnitude of the project, avea of new land served
an& total erea benefited.
3. Major features of propoaoa development, .
4. Principal crops grown and to be grown.
5. Environmental effect on  local and regional areas,

| 6. Benefit/cost ratio,using Supplement No. 1 to the Manual and the
Cost Estimating Annexes to Handbook 3, and return on investment.
7. Referenco to and specific use made of other applicable reports

(attached or readily available elsewhers).

C. Developmental Aspects
1. Present Agricultural Productiop

a. Crops and acreages by types.
b, Yields per acre and total.
ce Prices received at the farm and total value,

d. Parm input costs.
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e. Net sgricultural yleld.

2, Fuctors Expected to Tncrease Production
n, UGhungon In Lnnu uizua. tonuro statuy and method of land
ullocation,
b. Land and water available for new settlers and improved
irrigation service to present farmers,

¢, New crops and modified rotation and cropping patterns.
d. Increased use of fertilizers, insecticides, etc.

3. Markets for Additional Crops

a. location and size of markets and present and anticipated priceas,
b. Transportation fucilities and costs,
c. Fstimated prices obtainable at the farm,

4. Agricultaral Production after Completiorn of Project-

a. (rops and yleld.

b. Value et anticipated prices.,

¢, Farm input costs.
d. Net agricultural yield.
5. Benefits to Natjopal Ecénggx
a. Gain in total agricultural production.
b. Annual ret benefits . (See Supplement No. 'l far : suggested |
form for making calculations,)

De Environmental and Energy Considerations
8ee Section I, paragraphs 9 and 10 of the manual for topics to‘be~covéred.

L.  Engineering Aspects and Technical Soundness

l. Description of Project Area

a. Topography of area and description of physical featuros)

accompanied by a map showing project area in relation to
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mountains, rivers, population centers, utilities and
transportation facilities.

5; Ciimatological data, including records of precipitation,
temperature, humidity, evaporation, wind direction and
velocities, sunlight hours per month, and length of growing
season,

C. Geology.of region, with particular reference to water bearing
fornations, movenent of groundwater, presence of harmful
minerals and salts, bearing capacity and compresaibility of
fouhdation soils and location of suitable construction materials,

d.“jﬂydfélogy, including rainfall rates and frequencies, infil-
: hﬁfation, runoff, groundwater storage and depletion, and
losses duc to evaporation and transpiration,
.3.f‘Soii surveys, land classificationsand drainage condition of
)t.‘agriéultural area, N |
f. Preseat land use in the project area, covering utilization
| for various crops, pasture and fallow, existing rotation
systems and cfopéing-patterns. -
UE: Water usage for various crops and for the Area as a vhole, °
© quality of irrigation water, existing water rights and
customs, laws and regulations concerning water usage,
h. Population of local cammunities and total rural population.
{. Farm sizes, land tenure system , farm ownership and farm
operating pattierms.
J. Approximate portion of farm production utilized for family

subsistence.
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k. Location, capacities and pertinent data on any agricultural
processing plants such a3 sugar mills, natural fibre mills,

packing plants, etc,

l. Avallability and cost of agricultural credit and extension services

to both landloras and tenants. .

Capabilities of institutions to be involved during construction operations
ggginorlgg Survevs, Plans and Data and maintenance.
a. Pre'iminary studies made in sufficient detail to permit

calculation of work quantities for all elements of project,

including the following where applicable:

(1) Dams, Most suitable type of dam for location selected,
preliminary design, foundiution exploration for dam and
qpilluays, spillway size calculations, general features
iof»outley works, topégraphy of damsite and reservoir

.bsﬁin; tﬁilwater data, capacity-area curves for the
" reservoir, and location and description of available
.construction materials, such as earth, sand, gravel
'and rock.

(2) Wells. Location, e%tent, depth, character and perme-

- ,"lébili}.y of vater-be;ring strata; velocity of |
;underground flow; depth to natural water surface;
drawdown; circle of influence; tyves, locati;né
and capacitios ot wells to be used; and vato; sus_ i<y

determinations,

(3) Canals and Laterala. Location; preliminary design,

’iucluding transverse section with side slopes and.logitu-

dinal profile with slopes, velocity and capacity;
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calculation of quant.ities, eatimates of water losses,
need for lining, and plana tor handling silt, If to be
used for water borne transportation, describe any special
features required for traffic use.

(45 Structures. Location and preliminary design of
diversion structures, intakes, weirs, siphons, flumes,
wasteways, drops, checks and chutes, highway and
railroad crossings, and headgates and water measuring
devices, includirg estimates of types and quantities of
materials needed.

(5) Drainasge. Location, dosign and calculation of
quantities of project drains to receive all waste or
surplus water from main canals and laterals and to
collect and remove the surface and underground drainage
vater produced by seepage and deep percolation losaes;
typical soil profiles to indicate permeability of soil;
and intended use of natural channels as part of drainage
system,

-(6) Land Development. Preliminary estimates of land area
to be irrigated, lend leveling to be done, extent or
farm irrigaticn and drainage systems required, type

system
of irrigation/to be used and auxiliary facilities
nveded, such as housing, schools, hospitals, experimer:
stations, etc,

b, Estimated seasonal and total vater needs for each crop

to be grown and subsequent irrigation delivery requirements:
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based on a lmowledge of local climatic and soil conditions,
preduction cbjectives, and irrigation water application
techniques. FEst.imate should tnke lnto account lrrlaaﬁlon o?ficienciel,
peak demand:n, evnporation, offuctive precipitation and
vater needed to maintain a fuvorable salt balance. .

Plans, Specifications, and Construction Schedule

a. Preliminary plans for the main elements of the projact sufficiently
complete to permit a reasonably firm cost estimate to
be made, including auxiliary features such as access roads
and construction camps and roads. (Attach prints with all
notes in English).

b. Outline specifications defining proposed construction standards

which will have a major effect on

implementation costs, with specific justification for

any standards which are umusual in the local situation.

" ¢. Construction schedule for all major elements of the project.

Construction Labor, Materials ard Equipment

a. Manpower requirements, including availebility of skilled and un-
skilled labor and technical and supervisory personnel.

b. Avallebility of cement, steel, aggregates, and other major
construction mntorinls, with an indication of which materials
may be procured locally and vhich must be imported.

c. Type of work to be done using labor intensive techniques.

d., Types and availability of comstruction equipment required for

the work.
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Provisions for maintenance of construction equipment.

Special Construction Problems Foreseen

e,

bo':'

C.

d.

. 7'..," :

.. Qe

. Climatic conditions which may affect the construction schedule

and equipment use,

Necessity of keeping existing canals, highways and railroeads
,inLOpq:ation during the construction period.

Possible landslide problems,

Time required to obtain delivery of 1mporﬁa.

Management of Completed Project

b.

Ce

‘Name and organization chart of responsible agency.

Names and qualifications of key personnel. |

-Plans developed to insure expert management throughou# ther
- 1ife of tge rroject.

Proposed method of assessing and collecpiqg taxes or

charges for use of water or othe;'facilitiea.

Operations and Maintenance

a.

be:

C.

Description of general method of operation,

- Schedule showing progrgp;ivgﬁdevglopmgnp of Qhe project,

indicating.land.servgd,ghd_ggtgr_uaed quually until projeét_

/18 fully developed.

Availability of trained personnel and other required equipment
and-materials_fqr.efgicignt operation of the system,

Abilitx:tpjet:ectiyp}yzmaintgin the completed systenm.
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Mana for recruiting amd training personnel.

gource of tunda for meet L cperating and maintonance costs .
prior to the time the project becames self-supporting.

Source and availability of foreign exchange for importing

materials, supplies and spare parts not available locally.

'P. Pinancial Aspects
Estimated Capital Cost

1.

2.

_3.:._

b,

Ce

Estimates of cost of land, engineering, and construction,
prepared in accordance with the Cost Estimating annexes to
Handbook 3 cited in Section C of this manual.

Total estimated capital cost in U.S. dollars and loéal’

currency:

(1) To be financed by applicant.

(2)V To be financed by loan/grant.

Estimated average cost per acre of land benefited.

Maintenance and Operating Costs

b.

e,

Annual cost of labor, supervision, equipment operation,
operating supplies, spare ‘parts, training, and administration.
Breakdown of dollar and local currency costs.

Annual cost per acre benefited.

_ Estimate of Overall Annual Costs

Annual depreciation and interest on total project invest-

ment, based on estimated 1life of project and appropriate



interest rate for development projects in the host country. -
b.” Annual operating and maintenance expemeb.
© Ce Tofal annual cdst.

d. Average annual cost per aéx;e be'hefited._

l&. Estimated Revenues
- a. Total annual benefits to landowners (See C above) and . -
average benefit .p.erﬁacré. T
b. Estimate of maximm amount whigh'm&ﬁérs should be able
*‘torpay annuam in wgﬁer cha.rges or land t.:a.x;s to meet annual
céat- of project t'md‘ still ;ealize r;;azaﬁablé returns on tﬂeir
'investmenta‘. |
¢. Proposed schedule of taxes or water cha.rgea to be collected _
from landowners. ‘
d. Estimated total annual revenue for each of first 10 years.
following completion of project.

5. Financial Soundness of Project

A financial (cash flow) analysis should be made to test the repayment
capacity of project beneficiaries, the agency responsible for
operations and maintenance, and other involved parties, as necessary.
A farm budget study is usually made to test the viability of an
individual farm unit and the repayment capacity of the individual
farm family.

‘G. National Economic Effects (The National Economic Development "Account")

1. Explain and evaluate in monetary terms where possible:
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b.

Ce

d.

10

The value to the national economy of tUc increase in goods and
services which would result from the project.

The costs to the national economy attributable to the mroject.
Increase in general tax receipts. '
The positive and negative effects on the environment and
energy sources; i.e,, improvements to or degradation of

the environment and impact on the availability cr use of an

energy source, etc.

Costs and benefits in the economic analysis should be _gd:jﬁa;agl,:

if necessary to reflect the costs or benefita to the national - .

econamy. This may or may not be a market-determined amount,

depending on the existence oficontrols, subsidies, etc.,_sffccting

the market.

K
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ANNEX T
FRAS [RILITY ANALYSIS - NIGHWAY PROTEXTH

'A;'iuencrnli

1. 'rhia chapter covers the construction, reconstruction, widening or
improvement of a highway or’any of its component parts such as
br.dges, tunnels, culwarts, pavements and miscellaneous structurea
and facilities.

© 2,°.All topics in this. outline and in Section I of the Feasibility Analysis
Procedures Manuai.ppgn;ﬁibq_équ;dg:gd, gabapp:opriatq. Others
should ‘be. included as necessary to demppat:ate the soundness of the

particular project..-

: p. Summary

1, Location, nature and. extent of propoaed construction o improvenent.
2. ‘Relation to. other highwayn and\ - _transportation facilities.

-3 Descriptiou~otjmajor:featurea of design.
b, Antiéipated effects on enviromment of local and regional areas.

'+ S, “Reference to and specific use made of any applicable reporia or
long range development plans (attached or readily available
elsevwhere).

6. Brief statement of conclusions as.to relative benefits and
costs and return on investment. o

C. Developmental Aspects
1. Position of Project in Overall Program

- a. Present highway system: expressways, primary roads, secondary
roads, feeder roads with lengths and type and condition of

surfacing.
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3.

I,

Ce

1

Neaent. tranaport. ayatems other than highway (rnll.' nly,
water, pipelines, ctc.).

. systems '
Extent to which inadequacries of transport/are retarding
economic growth,
National program for highway de¢evelopment and priority of
project within the program; method of financing the highway
develoment program.

Vehicle weight, source, value, dimension limitations.

Relation to Other Transport Systems

a.

C.

d,

Present distribution of traffic among the various types of
transport in the project area; c_ost/ton-mile- for each type of

transport.

" Anticipated effect of project on traffic distribution and on

‘economics of other transport systems.

Tabulation of vehicle registrations and fuel consumption
for the last ten years.
Relative availability of vehicles, operating personnel, fuel,

servicing, etc.

Effect on Development in Project Area

a.

General description of area served (physical and econamic, .

- including agriculture, processing, manufacturing, centers of

‘population, topography, geology, vegetative cbver, and clinite .

as related to tratfic generating econamic activity).

b~ Estimate of present volume of surplus commodities

C.

‘requiring transport to outside markets.

Estimate of volume of surplus commodities
vhich will become available because of the completed
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facilities and will require transport to cutside
markets, |
‘ds” General evunomio effect of adéitional coumafoe antiospﬁtod.
as a ~osult of‘prnpoaod projoot,
a; Increaso in special tax receipts (gasoline, road and bri&ée\
tolls, local custom duties, etc.) B
b. Increase in general tax receipts uh&ehmvill*rasﬁit froa
| increased economic activity.
Co Re@kctidd'inftranspdrtétion'coata,<1nclﬁding vehicle oporating
andrmaintenance costs, |
‘d.?""Ipc‘r'e'aéed iricome to area served, '
6, Lbuép'coété‘ét other planned development proje¢ta~uhiéh will
be served by this project. |
f. Economic gainsifiéﬁfopehing new.land for settlement by oﬁﬁaide ﬁopuﬁ
‘Vldt}oh‘breaehtly unemployed of*hndor-employed; |
g Dirsct benefit to~local population through local expond{tdro
of project funds for laber, materiala, food,
rent, etc. (temporary benefit).
D, Bgvironment Congideratio
See Section I, paragraphs 9 and 10, for topics to be covered.
E. Engineering Aspects and Technical Soundness
1. Pregent ture Traffic Generat tivitie
a, Size, distribution, and economic activity of the population,
b, Nature and tonnages of cargo imported into, exported from and
o passing through the area.
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3.

-dye

¢. Schools.
d. Population trends.

‘@, New types and amounta of traffic c:ﬁoctod to develop as a

result of project.

f. Projactions of future traffic,with and without proposed
project.

ic Capacities

a. Theoretical capacity of prezent highway (nﬁnber of vehioles,
tonnage and maximum loads).

b, Present use of highway (based on traffic counts or‘bther
means of estimating).

c. Estimated future use projected to end of proposed loan periqd.

d. Relation of present and estimated future use to present ahd ‘
future theoretical capabilities. |

tionale for the Scope of (o) t

a. On basis of maximum load and traffic volume requirements.,

b, On baeis of general development of the country.
‘coe On basis of savings to traffic,

Deajgn Criteria
a. Average daily traffic (ADT), pavement and bridge loadinga,
. and design speed. :v
b, Maximum grado, ninimum radius of curvature, minimum sight.
distance and minimum length of vertical curve.

¢, Number of traffic lanes and by-passes and turn-outs, if required.

_dg Width of lanes, shoulders and right-of-way.

e, Maxirum height of embaniments (to limit length of culverts

St
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and ‘width’of clearing).
Cr;ﬁdrin used to detormino types of stream crossings (pipe
cuiverts, bpx culverts, masonry arch bridges, steel |
bridges, etc.).

‘Minimum and maximum side slopes for cuts and fills.

Undit stresses for structural design.
d Pre Plans
Deacription of extent of preliminary studies and surveys

used to determine proposed location.

. Map noting preliminary alignment based on

ground surveys, aerial surveys, topographic maps or other

sources,

Preliminary plan-profile dravings with established grades and

‘general drainage schemes,. sufficient to permit reaaoqably

rirmleitiﬁ;;ea of earthwork quantities. (Only in exceptional

cases is detailed cross-sectioning considered necessary for

‘this-purpose.)

Rainfall and runof{f data and calculations of streamflow
estimates, sufficient to permit rational design of drainage
shructuféa:x

Sketches, diagrams or photographs of typical existing

-‘drainage-works, tunnois,:bridgos, retaining walls and other

© significant structures,

Location sketches for major new structures.

- Preliminary plans for modification of existing structures

and for construction of typical new structures, culvorts,.



‘6,

KA

-6
diainage ditches, etc., in sufficient detall to permit

readonably firm estimate of work quantities.

“he Preliminary schedule of drainage structures by type, giving

approximate numbers and total length of each type and size,

1, 'Proliminary plans of any proposed major safety features, sucq;ih

median dividers, grade sepacations, interchanges, etc.
Jo Results of soils and subsurface investigations for determination
'of- quality of foundations for fills and major structures and:

for location of quarries and borrow pits,

ko Sufficient soil sampling along proposed a;ignment for

detarmination‘of soil types and quaﬁtities.of yir}oua types
of excavation; :
Construction Standards _
Outline gpecifications defining the proposed standards of
construction which will have a major effect on
the cost of .construction (specific justification for any unusual
standards which are adopted to fit the local situation aﬁd - |
conform with local standards),
Av ility of Local Resocurces and t
a. Skilled and unekilled labor, including "trainability".

b, Technical and supervisory personnel.

"Co- Training requirements for maintenance personnel.

d. Major construction materials: cement, aggregates, vatef,

base course material, steel, pipe.

-8, Houslng, food, fuel and lubricants, repair shops, etc.

f. Suitable sites for construction yards or camps,
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g. Construction’ squipment.
‘hs Local subcontractors,
i. Lscal government budgetary and other administrative arrangements fgr
" continued maintenance of facilities to be provided.
Carability of responsible agency to flnanco and administer
new system or facility. Need for legialative; organi-
zational or budgetary changes to accomplish continued
supervision and operation of facilities.

5. Special Construction Problems Foreseen

a. Climatic conditions, especially time and length of wet and
dry seasons and periods of daylight, as they affect construction
schedule and equipment use and labor force. .
'b, ‘Traffic maintenance .during construction.
e Liﬁiﬁétiona'oh‘cbﬁﬁééudtiod‘Schédulo“dde:to-Iong ioadftimo_
" equipment and materisls. ._ | | |
d. Evaluation of possible major cauhea-of’délai:“”aiidqe, earth-
quakes, floods,-1abor‘groubles,%ébliticdl'distur§ances, etc.
©. Steps which will be taken to provide ispeciilizo-d tools, -
" test aquipment and/or service vehic}@aftogethe:,uith qsboqiﬁted
spare parts for a continuing satisfaétofy oporﬁtion},
9. Plap fo tion o act
a8, General sequence of construction operations, including
identification of major elements which will control time and cost.
b, General plans for grading operations as related to equipment
'réquiramsnts, haul distances, requirements for haul roads

and access roads to quarries and borrow pits, etc,
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‘ operatic
¢.  Decoription of base course, surface course, and general paving /

4. Construction methods, particularly as regards the use of labor

vs. capital intensive methods.

(-®s roposed methods of contracting for engineering, construction

10.

and constraction supervision.
f. Phased engineering and construction schedule (attach).
Maintenance Organization
a. Description and acceptability of spplicant's present and

proposed maintenance organization.

. ,b,: App:icant's ability to provide personnel and .finances

.F..' . 1

1.

2.

to adequa‘ely maiairin completed facility.

c. Availability of equipment and trained maintenance personnel.

d. Plan for recruiting and training of required peraonnel.};

o. Applicant's ability to finance additional improvements required
and plans ror providing funds at proper time, |

ci spect

Estimated Cnst

a. Estimates of cost of land, engineering and conatruction,
propared in accordance with. the c°nt Eatimating Annzxes to
Handbook 3 cited in Section C of the manual.

b. Total estimated cost in U.S. dollas and local currency:
(1) To be financed by applicant,
(2) To be financed under loan/grant.

¢. Anticipated cost escalation during the contract period.

tenance a ration Cout/

- @e Annmual cost of labor, supervision, equipment operation,

operating supplies, spare | parts and administration.

b, Breaxdown to show dollar and local currency costs,
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c. If funds for training of personnel or purchase of additional
maintenance equipment or spare parts ere included in the
requested loan/grant amount, explain in detail.

3. 'Natiopal Economic Effects

1, Explain ard evaluate in monstary terms where possible:

a. The tangible and intangible benefits as described in
Section C above.

b. Expected effects on commerce and industry in the area
served by the fucility and ancillary effects that
may be anticipated.

c. The pouitive and negative effects on the environment and
energy sources; i.e., improvement to or degradation of
the environuent and impact on the availability or use of an
energy source, etc.

2. Compare hencfits and costs and estimate rate of return on

investment.






ANNEX 8

PEASIRILITY ANALYSIS - RAILROAD PROJECTS

1. 'nﬁl chapter covers construction, reconltmction, .rehsbili'tatidn
or. ex‘..enaion of a rdlrond or track, structure building or
other element of & railroad; ar the mrniahing of rals, rolling

: |tock, or signal, 5 cmicationa or ot!:2” équipment for use on
gvs rdlmd.' , |
2. All topics in this outline and in Section 1 of the Feasibility Analyais
Procedures Mmual should be considered, as appcropria.te.
Others ahould be included as neceua.ry to
demonstrate  of the soundneu of the particular project-
3. Sumary

1. Location, nature and extent of proposed project. |

2.. .,.Rehtion to spplicant s preaent busineu and to other railroads
‘trmsportation racmties. |

+3..:Description of major features of design

4. Anticipated effect on environment of lpcal and regional ai'ep.a.

;5. . Reference to and speciﬁcvuqe ‘n'ndo 6! aw dppncable reports (at.-' g

" tached or resdily available). | |

6. Brief sta‘ement. of conciunions-u.s to relativd benefits and costs

and return on investment.
C. Dmmma.l Aspects
l. Area Served

a. Map(s) and a description of area to be served, including pertinent

informdion on population, agriculture, natural resources, industries,



2,

3.

b

C.

Y

town ard cities, and other factors affecting the occurrg/nco
-/
or movement of commodities and people in the

urea.

Principal commodities produced within the area’ to;/ distribu-

tion or export.

Types of commodities imported and diatrimted/.'

Position of Project in Oversll Program

b.

c.

d.

Present railway system. (Include map(s) i/f/ possible.)

Present transport systems other than’ra/i{-(hiéhw, air, water,
pipelines, etc.)

Extent to which inadequacies of tra/nsport are retarding

ecouomic growth.

National or regional program fo/x'liiiivgi} "dé{;elopent and

priority of project within the program.

Relation to Other Transport Systems

b,

Ce.

4.

Present distribution of traffic among the various types of
traasport in the project area.
Anticipated effect of project on traffic d_istribution and on

econocmics of other transport systems. '

Relative availability of vehicles, operating personnel, fuel,
servicing, etc. A '
Comparable transportation costs for the-

various systems,

Amlicmt's Present Operation, If Any -

b,

Nature and extent of present opsrations.

Dencrip!:ion of existing facilities.
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Ce

d.

Profit and loss statements for past five years.
If applicant is a private corporation, provide
financial information conforming with Attachmenta l'um !
as appropriate. (Annual reports are usually accepteble
if essentially same information is included.)

Forecast of Future Business

C.

d.

b.

Ce

d.

L.

New camodities or traffic patterns expected to develop as

a result of the pgject or as a result of other developments in

the country.

Forecast of future freight and passenger traffic for at least

10 years after completion of_- _t;hg prqjggt;, suppprted by graphs and.
statistics and giving Justiﬁcati;m»for assunmptions made as to
rates of growth.

Breakdown of the projections to indicate traffic that would be drawn

-from highways or. other railways in. the surrounding‘ area,

Extent to which forecast is - based on general economic factors.

other than those disclosed by historigal }rreqox:dg_.

- Character of Anticipated Benefits

Reduction in operating and maintenance costs otiexistins railway.
Improved delivery of commodities. |

Reduction in transportation costs to users. .

General .econamic effect of improved service pfoﬂded by the proposed
project.

Increased income to area served,
Increase in general tax receipts vhich will result from increased
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economic activity in the areas.

Lower costs of other planned development projects which will

b served by this project.

Economic gains from opening new land for settlement bv.miteide popule
presently unemployed or underemployed. ' |

Direct benefit to local population through locsl expenditure

of the project funds for labor, materials, tood: |

rent, etc. (ﬁeuporary benefit).

Collateral benefits should be considered am quantified to the

extent possible.

"D, Envirommental Considerations

See Section I, paragraphs 9 and 10 for topics to be covered,

a.

eeri ects and Technical Soundness

1, Description and Justification of Project Location

b,

Description of engineering features of the project.
Basis for selection of the project location and ccipcrision with
other locations conaidered, with reference to both éconmic and

physical aspects.

Traffic Capacities

b,

C.

Factory limiting capacity of present‘»'rnlm,'(rbil,ins'stcck,
ruling grades, curves, tunnels, repair facilities, etc.)
Additional cavacity required to meet

future needg by year , taking into account possible gxpinded.
services of existing railways and airlines and possible con-
struction of highways, waterways and pipe lines. |

Capacity of railway ‘after cémpletion of proposed project.

4
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b.

‘3. Rationale for Scope of Project

Op basis of relation to estimated future requirements.

On basis of general development of the country.

4. Design Considerations

&,
b.
Ce
d.

f.

Morimm train lo@dn, maximm and average speeds,

Ruling grades and curvature.

Nuzber of tracks, frequency of passing tracks, turnarousd time,
Weight of rail, bolted or welded. |

Type nf ties and qualityand size of ba.uut.

Criterh used to determine types of stream créssings (pipe or

| bcx culverts, masonry arch or steel bridgea, etc. )

h.

N

i,

Service facilities.

813ml requ:lranents.
Housing for operating personnel.

5. Surveys and Preliminary Pians

a.
b,

e

d.

Description of extent of preliminary studies and surveys used
% determine proposed location.

Map of preliminary alignment imaed on ground

surveys, aerial surveys, topograpbhic maps or other sources.
Preliminary profile drawings vitl; established grades, location

of principal bridges, tyrical road bed sections and general Araine-
age schemes, sufficient to permit reasonably firm estimates of
earthwork quantities and haul distances.

Rainfall and runoff data and estimates of streamflow sufficient

to permit a reasonably firm estimate of bridge and culvert quantities.

Sketches, diagrams or photographs of typical existing passenger

=5
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B.

i,

3

‘K,

and freight stations, vater and fueling tu:intiu, shops,
tuanels, bridges, retaining walls, drainige works and other
significant structures,

Location sketches for major new buildings, structures and
yaxds,

Preliminary plans for modification of existing structures
qnd for construction of typical new stations, yards, signal
systems, service facilities, atiuctures, cul\'rarta, drainage
ditches, etc., in sufficient detail to permit reasonably firm
estimate of material and work quantities.

Prsliminary schedule of drainage structures by type, giving
numbers and total length of each type and size. |
Results of soil and subsurface mveatigationa" for determina-
tion of quality of foundations for ﬁlla‘ and ﬁjor atmct&ea
and for location of quarries and borrow i;i.fs. |

Where motive power equipment is to be prochr'ed,a .

su:;vay should be ‘mde covering operating chﬂraé‘teriatics cf
tho..une, present level of motive pmi'; additional motive

_pom required, uintenmce facilities required,
: unit operating costs with preunt equipent, and an estimate

. 0 the econcmies that vin reault trou the use or the notive

power proposed.

Whers rolling stock is to be procured, tbe survey should include

an inventory of present car strength, condition, and ca.pacity, the

magnitude of freight and/or passenger backlog in
appropriate unita; percentage distribution of cars per section

of line; car turnaround time on each section; number of ad-

6
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"

7.

ditional cars needsd on a daily basis for each section, and
_a ssemary of the etfect/ot irtroducing the proposed new rol-
ling stock, |
Con.lrtructionrsundnda
Outline specifications defining the proposed standards
of construction which will have a major effect on the cost of
codstmction, vith specific justification for any unusual stand-
uﬂl which are adopted to f£it the locel situation and conform with
lﬁctl standards. (Where motive power or rolling stock is to be
procured, outline performance specifications are required.)
Availability of Local Resources and Equipment
a. Skilled and unskilled,labor, lincludin.; "trainability."

b. Technical and supervisory personnel.

c. Major construction materials: lumber, ties, ballast,

building stone, cement, aggregates, water,mestal pipe, etc.

d. Housing, food, fuel and lubricants, repair shops, etc.

e. Suitabls sites for construction yards and cainpa;

L. CQx;ltruct_ion equipment .

8. Local subcontractors.
RS

h. Where motive power or roiiins-atock is to be procured, the
local availability of components and erecticn facilities should

be discussed.

8. Special Conatruction Probicms Foreseen

‘s, Climatic conditions, especially time and length of wet and dry .

seasons as they iffect the conitruction schedule.

b. Traffic maintenance during construction.
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9.

10.

d.

e

Limitations on construction schedule due to long lead-time
equipment and materials.
Evaluation of possible major causes of delay: slides, earth-

quakes, floods, labor troubles, political disturbances, etc.

Plan for Execution of Project

b.

C.

4.

L.
g

h.

General sequence of construction operations, including identi-
fication of major elements which will control time and cost.
General plans for grading operations as related to equipment
requirements, baul distances, requirements for haul roads and
access roads to quarries and borrow pits, etc. )

Plan for production of ballast and aggregai:e.

Description of track laying and Lallasting operations.
Construction methods, particularly as regards the use of
labor vs. capital intensive methods.

Proposed methods of contracting for engineering, construction,
and construction auperviaidrﬁ

Phased engineering and construction schedule showing timing
and duration of major work itm.

Where motive power or rolling stock is to be procured indicate
method of inspection during manufacture, delivery method

and schedule, and plan for erection.

Maintenance Organization

b.

Descrirtion of applicant's present and proposed maintenance

and operating organization.

Applicant's ability to adequately maintain and ‘operate the

new railway facility.

-8
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1

L.

Ce

d.

Muh_.binty of equipment and trained personnel required for

operation and maintenance.

Plars for recruiting and training.

Applicant's ability to finance the additional maintenance and

operating costs and plans for providing funds at proper time.

Where motive power is to be procured, rrovisions

should be made for training of maintenance and operating

personnel at the supplier's facilities in the U. 8.

P.  Mnancial Aspects
Estimated Coat

1.

e
2.

b.

Ce

‘Wor

Estimates of cost of land, engineering, construction, and rolling
other : ’ o

" stock and/equipment, prepared in accordance with the Cost Estimating
‘" Annexes to Handbook 3 cited in Section C of the manual.

Total estimated cost in U. S. dollars and local currency:

51; To be financed by applicant. . -
2) To be financed under loan/grant.

Anticipated cost escalation during the contract period.

Capital Requirements

a. Amount required at start-up and at the end of the first, second

b.

and tkird years of operation, to cover fuel stocks, cperating
supplies, maintenance materials, accounts ret_:einble and 'cuh" "
on M. [
Anticipated occurrence of peaks in working capital reqﬁirquni:n

and method contemplated to meet such peaks.

Total Initial Capital Requirements

b,

Initial capital cost.

Working capital at start-up of. operation..

-9
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e, Total capital requirement.
Maintenance and ating Cost

a. Bstimate of annual cost of operation and maintenance including

labor, fuel, supplies, power, spare parts, supervision and

administration, broken down into local currency and foreign

exchange costs.

b. Comparison with the maintenance and dpmting costs of the

present railway or other railways in thé.éwptry or el.u\d:érq.

Annual Operating Costs
a. Estimates of annual operating costs, ‘prqugted_.thrO\sgh the

proposed amortization period, -including:

(1)
(2)

“(3)"

(1)

(5)

Maintenance and- opeutioxi_.,
Depreciation on structures. and equipment.
Interest on loans. .

Taxes {property, income, étc.) -

_Total.

b. Extent to which above estimates have included.any.

governmental preferences, - such as, -¢ax remissions, tax

deferments or subsidies.

Anmial Revenues

a. Proposed fares and freight rates and comparison with existing

rall, pirline and highwey transport rates.

b. Estimated annual income from fares, freight charges o.nd other -

sources, proJecte@ through the proposed amortization period.

¢. Comparison with present annual revesues of the exisf.ing raile’

-10
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way, indicating inuease brought about by completion of the
prodoct.
7. Profitability
a, Projected profit and 1683 statgmént,rconforningrggherally with-Annax E.
b. Estimated return, by year, on total cost and on owner's invest- _
ment. | |
¢. Gemeral conclusicn as to profitability of the enierpr_ise.
G. National Econcmic Effects
1. 'l‘htplain and evaluate in monetary terms where possible:
a. The tangible and intangible benefits u dgapribed in C6 above,
b. - Expected effects on commerce and induaﬁi'y in tﬁe area served
by the facility and anticipated ancillary effects. o

¢. The positive and- negative etrects on the environment or energy
sources; i e., inprovmntl to or degradation of the environment_
and impact on the ava.ilability or use of an energy source, etc.

2, - Compare benefits and cgsts a.nd estimate rate of retuwrn on investment.
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Altachment. ]

INDUSTRIAL OR COMMERCIAL
PROJECT

BALANCE SHEET

Attach comparative balance sheets for the past five years, according to
the following breakdown:

Assets

1. Current Assets:

2.

3.

a, Cash

b. Marketable securities

c. Notes Receivablc (show separately amounts owed
by subsidiaries; directors, shareholders, their
familics and agents; all cther amounts other than
normal commercial debts.)

d. Accounts Receivable from customers

e. Inventories

f. Other Assets (describe)

Investments:

a. In subsidiaries S
b. Other Investments (describe)

Capital Assets:

a. Land

b. Buildings and Site Facilities

¢. Machinery and Equipment

d. Construction in Progress

e. Other Capital Assets (describe)
Gross Assets: (1 thru 3)

Depreci'ation Reserves (state method of amortization)

‘Net Capital Assets (3 - 5)

Intangibles (patents, licenses, good will, trademarks,
formulas, franchises, etc.)

Other Assets: (specify)

Total Asscts (6 thru 8)



Attachaent ) (Cont'd)

Liabilities
10. Current Liabilities (due within one year)

a. Notes Payable :
= to banks or other short-term lending agencies
- to holders of long-term debt maturing within

one year
= to directors, shareholders, their families,
_ and agents

b. Accounts payable to commercial creditors

c. Contractors' bid and performance bonds

d. Royalties

e. Other Current Liabilitlies (describe)

11, Long-term Debt (over one year) (indicate termas)

12. Construction Costs Payable

Capital and Surplus

13. Capital (authorised, issued and paid-in)
14, Reserves: (describe)
15. Surplus:
a. Revaluation Surplus
b. Earuned Surplus (or Deficit)
c. Net Surplus or Deficit)
'16. Total Liabilities and Capital

(10 thru 14 minus or plus 15)

7
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10.

11,

ATTACHMENT 2
INDUSTRIAL OR COMMERCIAL

PROJECT

FINANCIAL INFORMATION

Capital Structure (present and planned)

Authorized Capital

Issued Capital

Subscribed Capital

Paid-up Capital o

Capital Surplus (if aty) arising from asset revaluation

Distribution of Shares

Total  Total No. of
Nominal Paid-up Votes per
~No. Issued _Amount Amount Share
Ordinary
- Preference
Deferred

Indicate number and type of shares held by any individuals
and/or group controlling more than one-fifth of the votes.
Indicate relationship of such individuals and/or group to
the company. If held by a holding company or other indus-
trial enterprise, préovide balance sheets, profit and loss
statements, and capftal structure information on such
enterprises. If held by individuals, provide general

and financial information on such individuals.

Outstanding debentures (term of issue gnd redemption,
interest rate, etc.)

Outstanding mortgages and other long-term debt (terms of
of issue and repayment, interest rate, etc.)

Bank borrowings. Give details of amounts owed, interest
rates, terms, renewal arrangements and unused credit limits.

Pending litigation either by or against the company.
Contingent liabilities, guarantees or endorsements.
Method of valuation of inventories. Note any departufe
from stateu procedure affectiug past profits as shown in
in attached statements. :

Book value and estimated current market value of inwentofiea
for the vast four years, adjusted to a comparable basis.

Give the book value of fixed assets for the past four years
according to the following breakdown:
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ATTA '‘d

Book value of fixed assets at beginning of year (describe
basis of valuation)

plus acquisitions during the year, at cost

minus retirements during the year, at book value

minus normal depreciation (state normal depreciation
method and rates used by major categories of assets)

minus extraordinary depreciation or write-offs (or plus
any shortfall below normal depreciation) :

plus rcvaluation of fixed assets

Book value of fixed assets at end of year.

(a) Give the average annual amount written o7/ on bad
debts during the past four years;

(b) Give the total amount of claims overdue as of the
daté of the latest balance sheet and percentage of
nominal value at which claims are récorded in the
balance sheet.

/3
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A.

;co

- ANNEX 9

FEASIBILITY AMALYSIS - SCHOOL OR HOSPITAL PROJECTS

General

1.

This chapter covers construction, reconstruction or eunlargement of

a school, college, university, hospital or medical center, and

- auxiliary buildings and facilities in connection therewith,

2. All topics in this outline and in 8¢ction.I 'gf the Feasibility Analysisa

_Iéocedures Manual should be considered, as apﬁroﬁriate. o
Others should be included as necessary to :

demonstrate the soundness of the particular éroject.

 Summary .

1. Location, nature and ;izo of proposed school or hospital project,

2. Relation to the existing school system or present medical facilities
in the community, .

3. Description of major, features of design.

4,

Estimates of benefits and costs and return on investment.

35.Anth4pa§pd.f£oct on eaviromment of lopil and regional areas,

6. Reference to and specific use made of any applicable reports,

| -particularly reports on community school programs and require-
-ments and reports on existing medical facilities and general
honﬁicnl planning (attached or readily available elsevhere).

Developmeptal Aspects |

1., Description of the Community and Facility

a8, Climate, average rginfall, temperature,
and elevation.

b. Population and principal occupations,



2.

2

c.  School enrollment in relation to total population and genersl
level of literacy.

d. General level of health and sanitatiom.

Present School Systea

a. Number and types of schools in the community (primary, elementary,
secondary, etc.).

b. Type and age of building in each cm,'e‘.ptcity, and present
condition. |

¢. Number of pupils in each grade.

‘d. Location of schools with regard to nsidentmficpnters, ,

acceuibili:ty and enviromment.

e. Availability of recreation areas.

£. Availability of land for construction of new buﬂdings or
additions to existing duildings.

3. Present Hospital Facilities

a. Existing public hospitals and other medical, nursing and
treatment facilities. o

b. Total number of beds in rehtiomtd'emity‘powhtion.

"e. Existing private facilities for disgnosis, hospitalization and

treatment.

d. Availability of land for construction of new dbuildings'or
additions to existing buildings. -

e. Adequacy of present staff and required additions to stafft,

Position of Project in Overall Prograam
a, Extent to which inadequacies of community schools and -

hospitals are retarding econamic growth of the comsunity.



-Coe

National, regiomi ¢r community program for dovolopﬁt‘ot
s'éhobh'-ahd hospitals and priority of the project within this

' PrOBrmo

Demand for graduates fram’ schocl vith type curriculum propoud.

Ant 1c12ted Benefits

a.

b,

el

Anticipated increase in the eduéation:and health of the local
pepulation.

General economic effect of improved or exp'omed school or '
hospital facility.

Direct benefit to local population through local expenditures

of the project funds for labor, materials, food, rents, etc.

* (temporary benefit).

D. Environmental and Energy Coosiderations

See Section I, paragraphs 9 and 10, for topics to de covered,

E.‘ Requirements A sis

1. Factors Creating Demand for Schools or Hosgitm

3

b.

Size, description and economic activity of the population.

Forecast of population growth, giving basis rtcn' prediction.

Basic Data for School Project

b.

‘e

d.

Results of surveyu that have been made to deternmine progru ‘

' needs, school enrollments, and needed additional school phnt.

Survey coverage and by whom made.

School age populnt.ion data, past trends and future projections,
by age levels and by percentage of adults of child be&rihg age.
School enrcllments in past years in public and private schools,
trends uy grade levels, effects of community industrial activity,

influence of transportation facilities and traffic barriers,

and effects of new housing developments.
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L.

‘Re

.

K.

L

Porecase of future enrollments ty area and grade level.

Requirements for new school or additions:

(1) Grade levels covered and size of classes.

() Specinl facilities tor vocational trajning or teachi_ng"- o_r';_.
handicapped children.

List of classrooms and special rocms.

Space required for other services.

.Pacilities for community use for summer cml_u or recreation,

“adult classes, adult recreation, community meetings and

community libraries.

'8pecm facilities for food services, 'hé_alt.h. services,

- 1libraries, etc.

Types of equipment and furnishings to be provided.

Basic Data for Hospital Project

Q.
b.

Co

'ao

£,

.8._
e

.

Need for additional hcspital facilities.

Number of beds to be provided. 7

Types of services to be offer‘ed‘o‘

Extent of ocut-patient service.

Community welfare activities to be accammodated.

Special requirements for power, light, heat, and air conditioning.

Description of surrounding environment.

‘Orientation of buildings to take best advantage of aunlight

and prevailing wind,.

‘Types of equipment and furnishings to be provided.
- 'Design Considerations |

Space requirements per pupil or bed,

7
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¥,

1.

b,
c.‘
d.
e.
f.
8.
h.

i.

Je

K.

1.

n.

Reliabilicy of water and pover supplide.

Noise limitations,

Structural safety.

Total number of mih or patieats.

Type of school (academic level, trade school; etc.).
Type of hospital (general purpose or teaching).:
Minisum areas for vhich heat or air conditioning mudt be
provided,

Excent of food service to be provided,

Requirements for athletic facilities,

Requiremants for auditorium, :

Requirenments for dormitories,

Requiraments for lidbrary.

Requirements for administrative rooms,

al-p 4 ects and T cal 88

Preliminary Studies and Plans

8.

b.

d.

Location map showing boundaries of the co-mltywand» location
of existing and proposed school and hospital facilities.
Project site studies, including:

(1) Topography and present use,

(2) Access roads or streets.

Results of subsurface {nvestigations for d'otonth’ntton
of foundation conditions. |

Location of existing utilities.

Availability of potable water and water for fire protection

and other uses.
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i,
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ke

1,

.7!

6

of site
Suitability/from standpoint of accnutbtu:y, noise, smoke
odors and proximity to brudtna grounds for flies and
mosquitoes.
Comparison with possible alternate sites.
Preliminary plans for bulldings and structures in mfﬂ.c_icnt
detail to permit s reasonably firm estimate of Mtitiea '
of work.
Schedules showing space provided for vnf!_.ouo types of rooms

(classrooms, laboratories, libraries, wards, ope:rating rocms,

nurse stationa, : .dlinunativo otucu. otc.) and
elsewhere,

' canpa.riaon vith space provided in simila.r installations /

REV T tor m:. grading, access and interior roads, land-

scaping nnd pa.rkiug lots.

Prelinminary pl._gnn for utilities, including sewage

disposal system.
List and location of all major built-in eﬁuipscnt,;- and

Mf,ixtv'.n';es,_ including water treatment, heating and ventilating,

q;ectricgl, kitchen, plumbing, lighting, etc.

List of movable furniture and equipment, including essential
hospital equipment. |

List of supplies needed for initial operation.

Anticipated use of consultants on specialized phases of

final design.
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2.

3.

k,

. 5-‘.‘

" Construction Standards

Outline specifications for equipment and construction standards

which will have a significant effect on the cost of construction,

- with apecific justification for any unusual standards proposed-

Construction labor, Ma.ter:lala and Equipment
8. Manpover requirements and availability, including skilled and

unskilled labor and technical and superviscry personnel.

b. Local availability of cement, steel, aggregates, htef for
concrete, building stone, lumber and other construction
materials.

_¢. Types of construction equipment required for the work, with

an indication of what equipment is available locally and what
must be imported. y

Specisl COInstructiont Problems Foreseen

&.- Climatic conditions, especially time and length of wet and
dry seasons, wh:lcﬁ villlikely affect the lc':'q‘mtrm.&-tionzcctfxe_dule'

end equipment use.

..b%  Necessity of keeping gg_.e'xi_atingi a_choo'l' or héﬁpital in service

during construction. _
¢« Time required to cbtain delivery of imported materials asd

equipment.

. PIan: for' Execution of Projecf.,

&, General construction plan.



b,

c:o
d.

PEoponed methods of contracting for engiheering,
cbnatruction and construction supervision.

Tests to be performed on installed equipment.
Equipment guarantees to be required.

Engineering and construction schedule (attach).

.6. Maintenance and gggratigg Organization

Ce

d.

Applicant's present and proposed staff and aﬁiiitj'to finance
additional personnel needed. o

Applicant's present and proposed mainténiﬁée'organization.
Applicant's ability to adequgiéiy:ESihtﬁin'nQi facilities

to be provided.

Availability of trained teachers and hospital and administrative
peraounel.' o

Plans for recruting and training.

G. Financial Aspects

l, Estimated Cost

b.

Estimates of cost of land, engineering and constructicn,

prepared in accordance with the annexes to Handbook 3 cited :

" in Section C'ofrfﬁé.ihnugi.

Total estimated cost in U.S. dollars and local currency:
(1) To be financed by aﬁplicant. A

(2) To be financed under loan/grant.

2. Maintenance and Operating Costs

- Estimate of annual cost of maintenance including labor,

supplies, power, spare parts and supervision, broken down
into local currency and foreign exchangs costs.
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b. Cc:ipu'ison with the maintenance and operating éontl of

present ccmnnity facilities or similar facilities elsevhere, :

3. Aunand U.perut.ing Cost.s
| a; Estimate of the costs incident to use cﬁ‘ ‘the facility
during init_'.ia.l yéars.’
(1) Maintenance and opu-'.ation» of phnt
(2) Estimated coat of equipment and supplies, 1nc1ud1ng vchiclol..
(3) Depreciation on atructurea and equipment.
(4) Interest on loans.
(5) Taxes, it any.
(6) Personnel costs. | _
b. Menti to which aone estimates have been or my be a{fected
by govermmental subsidies or support. |
H, National Economic Effects | |
l. Explain and evaluate in monetary terms where poqlible:
a. The tangible and intangible benefits described in C.5 above.
b. Expected effects on comerce and industry in the area to'be
served by the fgcilit_y and anticipated ancillary efrectl..
C. The.pqq.itive‘ and negative effects on the enviromment or
| eneigy sourcgs;' i.e., _mpromentc to or degradation of the.
‘e-nvir_oment and impact on the availability or use of an energy

source, etc. -
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6.

1.

PR IBILIT BNLIINIE - MMITITEL Wrlzz 270 STARGZ FECSECUS
This chapter covers the construction, extension or improvement of
water supply and distribution systems, sanitary sever systems|
vate} treatment plants, sewage treatment plants and any combihation
thereof.
2. Ail.t.opica in this outline and in Section I of the Feasibility
" Analysis Procedures Mamual should be considered, as appropriate.
' Other; ahduid be 1nc1uded as necessary to demonstrate the souhdness
of the particular project.
l. Location, nﬁtﬁré-and extent of proposed construction or improvement.
2. Rel;£ion to existing water and sewer systems in the ;cununity.
3. Description of major features of design.
ub::'Esfinatea of benefits and costs and return on investment.
5. Anticipated effect on enviromment of local and regional areas.
Compliance with criteria outlined in Supplement No. 1 to this manual.
7. Reference to and specific use made of any applicable reports a
(attached or readily available elsewhere).
Develoymental Aspects

Description of the Community

&. Geography, topography, type of soil, seismic activity and' climate,
b. Population and principal occupations.
¢, Number of industries by type.

d. Prevalence of water-borne diseases.
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3.

L

Present Water System

n.

b,

C’

d,

8.
h.

Fxtent of water system including area and population served.

If several systems involved, indicate area served by each and

type of water delivered (potable, industrial, fire protection, etc.)
Sources of supply and description of existing wells, dams,

puvamps and conduits.

uality of water and amount of dependable supply.

Description and condition of existing treatment facilities.

Main features of distribution system, including tanks,

reservoirs, pumping plants and type and extent of pipe network.
Adequacy of service within area supplied.

Demand for increased or imrroved service.

Present Sanitary Sewer System

a8,

b,
c.
d.

b

. e
g 27

h.

1.

Extent of sewer system, including area and population served.
Local customs and usage a8 tﬁey affect amount and nature of
sewage.

Number ¢1 Juse connections and camparison to the number of
wvater services.

Types of pipe and present condition.

Extent to which sanitary system also carries stormwater runoff,
Description of existing sewage treatment facilities,

Location and adequacy of effluent disposal areas.

Methods used to dispose of sewage in areas not served by the -
sevwer systen, .

Complaints about aqnitary sevage ovarflév._
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b, Positwewz&m _ 4
a_; ‘Extent to which inadequacies of the uater and/m' sever systeas
constltuto a health hazard and -ond l: rouu:«l ocomu‘.'.-
.grouth of the comaunity,
b, Nat..onal or reglonal program t‘or de. olopnant of uter anl
sewor systemn and priority ol‘ yrojm.t. nit."nln t‘ﬂ.s pragxan.
S ticig 1ted 3enefits
| a8, Increase in revenues from wator and swor charsn. |
‘t-:. Reduction or ellnination of present coats of obuinlng ntp:
and aewage disposal service.
c4 Eatinato of volume of new local 'b;xsineAaa and ﬁaidont.ipl
conatmction which may devéidp'm a reaﬁlt |
of the projoct. |
systens
d. General economic effect of improved water supply and/oz' sevage disposal,
‘6s Increase in general tgx receipts which will rosult from
increased property values and geperal econcmic
Vaétlvi_.t.y 1n”t‘,he-_ cbmnunity. | ‘
f. Lower insurance rates resulting from 'inpi:ohd ‘faci.llti.os t‘or
fire protection. .
g. Removal of health hazarda and uviny 1n cost of hulth ser~ icos.:
N Dlroct bonefit t.o local population through loca- upondituroa

of tho project funds for labor, mteruls. food,

| ront. otc. (t.emporary benefit),

" ll.' Envi;_onlontal ard_Energy Consideration
- See SQctionI pu'agraphs 9 and 10 ’ for topicl to be covu'ed. .
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Engineexing Aspects and Technical Soundness
1. Factois Affecting Water Supply and Sewerage Rgulruont.a

2,

3

b, Des

| 1
de

Ce

d,

Size, distritution ard eccnomic activity of the population.

Forecast of population growth, giving tasis of prediction.

Contexplated changes in zoning or land use.

Demand for additional housing.

Anticipated industrial or commercial development.

Capacities of Water and Sewar Systems,

8

b,

Ce

Present and anticipated water conaumption rate per capita and
comparison with other similar couunities.

Total uater demand and nunbar of uator conmctionl required to
serve the comunity.

Tou" volume of sanifary sawage unticipatedani

conparison with ‘water demand.

Rationala of Scope of Project

Coe

'd.

a, Desirability of construction bty stagea. -
b, Areac to be served bty initial atago. o
Capocxties to be provided 1n relation to t.heoretical or .
ultinto requireaonta.
Scope of project in relation to develoment of the community.
_ i_.m neiderations
. a, Roliabllity of water eupply. ..
b “Initial capacity of water mir;s in rolatlon to oatmtod :
future vequirements.
c‘._‘_‘hxuun and minimum water pressures at service connoctiona. :
d.r Degree of water pmu'lcation required tor potable

or industrial supply.
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f.

8
h.

5

Hinimun voloclty in sanitary swers.

'thuun size of sewers.

Prrmissibility of using sanltary seweis for stormwater ruhoff.

Deproc of rewage lreaiment r'cqiu'r'&i’.‘

Cotistruction Standarda

sh s N e e e e e T e
Outline specifications defining standards -

of construction which will have a major effect ofi the cost of

constxuchon (specific justification to be givon for any unuaual

&

Cs

' standards ptropoaed).

'§r6i~i;iﬁdix- Studies and Plans

Locafion mp showing coﬁiouis. sources of water supply. pain
conduits, toundaries of ti\e'conidnlty, service areas in
t.‘its't..'ot'.ago of dovoiopmoht. locaticn of water and aeu;go
treiihent'pianta. énd outfall t/‘or éé\ioge offment.

Rainfau and z'unoft dato and calcuhtion ot‘ flon out‘ficiem

to demonstrate adequacy  of water supply.

’Reaul‘s of suhsurface :I.nveatigationa for deternination ot

' 'character of foundation aoila fou.' ma,jom' structm'es' and ehu-d_cﬁér

of mterial to be exca.vatod tor pipe trenches..

f""‘i‘:‘-~"-Infnrmtion concerning other major elements of the projoct as tollmu-

.(l') ¥ater supply and treatment

" «(a) - ‘Sources of supply (lake, river, fresh or trackish
wells, reclaimed water).
(b) Preliminary plans for dams, intakes, pumping si’:atioxm,
‘well flelds and éransﬁ4sbion lines (attach prints).
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(c) Preliminary layout of water treatment or desaliniza-
tion plant, flow diagram and p;olininory plans of
major features (attach prints).

Vater di'.otrlhnion system 7 |

(a) Street plan showing location and ailos or uator nains
and laterals, and location and capactty of roaorvoirn,
storage tanks and hoostor pumping stations.

(b) Determination as to separate systems for potahlo and
nonpotadble water or a single system for all uses.

(c) Basis for determination of capacities,

(d) calculations of preasures at faucets. fire hydranta, etc.

v_(e) _Explanation of provlsions for expansion or oxtenalon

Aof tho oyatom in later otasoa of devoloplont.

- (r) Inclusion of water meters in project.

3)

(e) Schedule of. pipe sizes and quantities.
‘h) Preliminary plans tor typical ntructurol.

Sewage collection and treatment

_(a) street plan showing location and sizes of collection,

intercepting and main sewers and loca;ion of

sewage treatment plant.'

- (b)-. Type of system (separate or combined agniiary and

storm),

ac(o)' Dasis for determination of sewer sizes.

(a) Explanation of provisions for future expansion and

extension,

- (). Schedule of Pipe-sizes and quantities and

location of manholes.
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(£) Preliminery plans for tybiéal structures.

(g) Basis for selection of treatment plant site,
(n) .Prilinlnary‘lnyoﬁt of sewage treatment plant, flow
diagran and preliminary plan-of major festures.
ki) 'Doscéiption of stream or body of water which will
" " receive effluent and capacity to accept
the quantity and quality of flow to be digchntgod;
"7,f'Céﬁi{fﬁctian'ﬁabbr, Materials and Equipment .
4. Aveilsbility of skilled and unskilled labor, including "trginability".
b, .Kvaiiability of technical and superviscry persqnn;l.
¢, Major construction materials: water and sewer pipe, cement,
. ﬁqgregates. water for.concrete. structural and reintorcing'
steel, castings, etc.
;d. ‘ﬁouolng; food, fuel and lutricants, and repair shops. .
e. Suliable sites for construction faids or canps.
i}:‘lésnsttuciion equipment .

g. Local subcontractors.

8. 'Spocial Construction Probleas Foreseen
.;.f'a;Aléli-atic conditions, expecially time and length of .wet aﬁ#;
.¥d;§‘peasona, which will likely affect the
';ohatruction schedule and use of equipment and labor,
b, 8;11 conditions énd groundwater.
c. Traffic maintenanc; during construction.
d. Lisitations 6n construction schedule due td'long leld-time

equipzent and materials.



Evaluation of possible major causes of delay: floooe. lator

troudbles, procurement of right-of-way, etc.

9. FPlams for Execution of Project

Qe

b.

Co

d.

Genoral sequence of construction operations, including
identification of major elements which ¥ill control time and cost.

Construction mothods, particularly as regards the use of labor

. intensive techniques.,

Proposed methods of contracting for engineering, construction,

- and construction supervision,-

Phased engincering and construction schedule (attach).

10,. Haintenance and Opervating Organization

| 8

- Ce

de

.Description of applicant's present and proposed maintenence
and operating orsanization. -
-Applicantfg ability to adequately maintein new facilities to be

prOVide‘d .

~Avallabdility of trained maintenance and operating personnel

.and equipment.

Applloent'e abllity. to finance meintenence and

‘fopereting costs and plane for providins funds at proper tinme.

It funds fo: tzaining of personnel or procurement ot edditionel
anintenance equipment or spare parts are lncluded in the

requested loan/grant amount, _explain plan in deteil. ;

F. Financlal Aegects
], Estimatea Cost

b

Estimates of cost of land, enginoering and construction,

prepared in accordance with the ennexee to Handbook 3 cited in
S8ection C of the manual. J

Total ostimated cost in U.S, dollare and local currency:
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(1) To. be financed by applicant.
».(2) To be financeéd by loan/grant.

]

~de -Maintemance and Operating (osla

a8, Estimele of annual cont of saintenance amd vperalions
including labor, supylies. pover, npare parta. _
aupe:vision, and adninistzation. troken down botwoon local
currency. and foreign exchange costs. |
"De- ,Conpcrison with the maintenance and operating costs of present |
community facilities or similar facilities elaouhero.
3. Estinated Revenues

a. Proposed schedule of water rates for domestic and industrial
- use or special taxes on land ser'ved.
be ,._Propoaod schodule of chnrges for souage dispoul sexrvice

L baaod on wator uae or quantity of e!‘fluent.

’

.G Eatimates of annual income i‘or first 10 yeara tnsed on

' forecast of water consumption at ra.tca PI‘OPOlOd- '

_,{&., Operation Tes

Ability of pro,ject to meot coats. denonsttated by profom
Profit and loss statenent showing anticipated revenues ccnpa.rod
to naintenancc and operatins cosn interest. and dopreciation

or amortization of loan for 10 years after compleiion of pro._iect.

National kconomic Effect

1. Explain and evaluate ln monetary terms where pussible:
a. Tangitle and intangible benefits described in C5 atove.
b. Expected effects on commerce and industry in the area served

. by the_ fccility and a.nticipated ancillary effects.
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c. The positive and negative effects or the environment and
enezgy sources; l.e. lmprovement to or degradaiion of the
environment and impact on availability or use of an energy eaurce,
ctc,

2, Compare benefits and costs and estimate rate of retuxn on
investment. For water supply systems, compute benefig/éoet ratio
determined in accordance with .Supplement No. 1 tothis manuals

| a, Benefits measured by the cost of achieving the aane results
by the most likely alternative means that would be utilized |
in the absence of the project. Where such an alternative
| is not available or would not be economically feasible,

'benefite may be evaluated on the basis of the value of
_water to usera or the average cost of raw water (for conparahde

a unit- of dependable yield) from municipal or induatrial water
aupply proJects planned or recently conatructed in theeane
general area,

p, fﬁenefita reeulting frominm&owement of water qdality control.'
'e? Economic costs of the.projecg including induced costs}
amoxrtization of_ia;eaiment,including interest) operating and

maintenance costs; and equipment replacement charges.
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ANNEX 11
 FEASINLITY CANALYSTS = MUNTGTIAL STRERT ANY STORSC S

. Coneral
1. This chapter covers construction or improvement of public ‘Streets
within a city, town or village,vith‘df;uithéﬁf doncurrent installation
of gutters, catch baains sto;§?33€§Q'£§i3€J, and’ storm severs,
2. A1 topics in this outline and in Section I of “the Feasibility Analysis
Procedures Manual should be considered s appropriate.
‘Others should be included as necessary to'&éméhaif&fé“thé?aoundneas

of the particular project.

b Summary
1. Location, nature and extent of proposed constrictidn or improveaopt:
2. Relation to work previocusly done, |
3. Description of major features of work.
4e ‘Anticipated effect on environment of local ahd'rééiégal ireds;

5e Reference to and specific use made of uny applicable reports
(attached or readily available elsewhere).

6. Briof statement of conclusions as to relativo'b efiis and coat

qnd return on 1nvestment.

1. Popition of Project in Overall Program
P B A
a. Present extent and condition of street syatem,‘including '
percentage paved, and extent of storm sewer system, |

b. Extent to which inadequacies of streets and storm sewers are

retarding economic growth of the community,


http:Descript.on

2.

3.

"

-2
c. Program adopted for development of a mnicipal st-q.-oot. and -
drainage system and priority of prqject y?.f:};ixy.xp‘o@é\n.
Pregent Storm Sever System
a. Extent of storm sewer system, .
b. Area served, pro;ont capacity undad;quacy.
c. Tvpes of pipe and present conc!itiqn.
d. Existence and ulequacy of pumping planta.
8, Counditions at present outfall,
f. Extent to which storm sewers are used for sanitary sevage.
g. Complaints received about rloodin‘g.
Effect of Improvement on Development in Project Ares
a, General doscription of area including economic activity,

_topography, and climate.

b. Estimate of volume of nw bulinou or residential conltruction

which might develop as a resnlt ot canpletion of the project. '

c. General econcmic effect of improved traffic circulation to be
_previded . ’ | T
. of Antic ' .t
a, Increase in general tax receipts which will result fron
incr'ensed property values nnd general oconanic acnvity in.
the commnity.
b, Reduction in strest maintensnce and flood control’ costs.
¢. Savings in vehicle operating costs.

d. Other benefits to be derived nmm efficient movement of
¥

people and co-npd#‘.lu._

Nb 4
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3
e, Diroct benefit to local population through local expenditures
of the project funds for labor, materials, Atood,

rent, etc. (temporary benefit).

vi tal o Copnsideratio

Gee Section I, paragraph 9 and 10, for topics to be covered, .

Engineering Aspects and Technica) Soundpess
1.

%

3

. e

t and Fut c Qe c
a, Forecast of popuiation grovth and basis for prediction.
b. Contemplated changes in zoning or land uss.

c. Anticipated industrial, commercial and residential growth,

D) '!.‘hecrotical capacity of present streotq-»(n\mbo’g of lanes and

maximm loads), |
b. Presont use of streets (based on traffic counts or otho:_ '
estimates) and projected use. | |
Ma for Scope of Proposed ij gt
a. Need forproject in relation to traffic requireuntu and

prevontion of flooding
b. .-Rolatlon to overall developnent of. tho ccmunity. »

‘Degm Criteria

a. Maximum grade and minimum radius of curvature.

. b Number of traffic lanes and maximum iogd_a, ‘

c. - Widths of roadways and wvalkways.
d.: Criteria used to determine ﬂqv‘cgpacitieazpf,guttors,

culverts, storm severs and bridges.

5. GCongtruction Standards

Outline specifications defining proposed standards of


http:capacities.of
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" construction which will have a major effect on -

biho'cnat of consatruction (specific fustification to be given

for any unusual atadands proponed).

6. Supveys and Preliminary Plans

a,.
b.
Ce

d,

f.

e

h.
i.

General location map and master plan for street developmsnt.
Preliminary street plan showing proposed work.

Land and vight-of-way acquisition.

Plan for clearing right-of-way and removing existing -
buildings. .

Preliminary plan-profile drawings with established grades,
typiéal‘croas-goétiong, and location of present and propoﬁed

aowers and utility lines in sufficient detail to permit

" reaconably firm estimates of earthwork, pavement, and other

work quantities.

Rainfall and runoff data and calculation of flows sufficient to

permit rational design of storm sewer facilities.

Sketches, diagrams or photographs of iypical existing atorm.
aeverﬁ, éulveits, bridges, retaining walls and other
significant structures.

Location sketches for major new structures,

Prelininary plans for modification of existing structures-

and for construction of typical new structures, storm sewers,

“culverts, drainage ditches, pumpirg plants, -etc., in-

sufficient detail to permit a reasonably close-estimate of

work quantities.

. 9¢




Jo Preliminary schedule of sever pipe and drainage
structures, giving approximate mumbers and lengths by type
and size,

. k.' Results of subsurface investigations to determine character

‘ of foundation soil for pavements and major structures and type
of material to be excavated for pipe trenches.

i. Description of conditions at outfall and any measvres rn,uircd
to prevent backwater and/or downstream damage.

* Construction Labor, Materials and Equipment

8. Skilied and unskilled labor, including "trainability",

b. Technical and supervisory personnel,

c. Major conatruction materials: cement, asphalt, aggregates,
water, base course materia;, structural and reinforcing
stee', culvert pipe, sewer pipo,_’cagt_ing[s,”eto.

'd. Housing, food, fuel and lubric;nt‘ts.,.._;';;;t‘lit.ahoptl'.

0. Suitable sites for construotion yard,

- f. Construction equipment,

g€+ Local subcontractors,

8. Special Construction Problems Foreseen

a. Climatic conditions, particularly length of wet and dry seasons,
vwhich may affect construction schedule and use of equipment
and labar. . |

b. Traffic maintenance during construction.

:é. Limitationa on construction schedule due to long lead-time

| gquipmont and materials,

d. Evaluation of possible major causes of delay: floods, labor
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disputes, political disturbances, procurement of right-of-vay,
‘relocation of utilitiea, etc.

9. Dlang for kxecutlion of Project.

a. General sequence of construction operations, including
"4dentification of najor~olements which will control time a;d cost.

b, General description of gfading and trenching operations as related
to oqﬁipmont requirements and haul distances;.

c. Construction methods, particularly as related to the use of
laber intensive techniques. ‘ .

d. Proposed method of contracting for engineering, conatruction,
and construction supervision,

6. Phaded engineering and construction scheduls showing timiné
and duration of major work items,

10, Maintenanca Organization
| a. Descripiion of applicant's present and proposed maintenance

organization,

b. Applicant's ability to adequately maintain new facilities to be
provided. |

Co Availability of equipment and trained maintenance personnol

d. Pla¥for recruiting and training.

®. Applicant's ability “o finance Daintenance costs
and plans for providing funds at proper time,

f. If funds for training of personnel or procurement of
maintonance oquipment or spare parts are included in the
requested loan/grant amount, explain requirements in detail.
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F.

ne

ct

1. Estimated Cost

2,

Ce

Estimate of cost of land, engineering and construction,

prepared in accordance wi:i; che Cost Eitihnting Annexes to
Handbook 3 cited in Section C of this manual,
Total estimated cost in U.S, dollars and local currency:

(1) To be financed by applicant,
(2) To te financed under loa§7grant.
Cost esculation during the contract period.

Anmygl Maintenance Cogt

&,

b.

Annual cost of labor, supervision, equipment operation,

supplios, spare parts, and adniniatration.r
Breskdown to indicate dollar and local currency costs. -

(H Natiogg; Economic Effects

Explain and evaluate in monetury terms where possible:

1.

b

C.

Tho *angible and intangible benefits described in C.4, above.

Expacted effects on commerce and industry in the area
served by the facility and anticipated ancillary effects.

The positive and negative effects on the environment and

evergs sources; i.e.,, improvement to or degradation of the

. environment and impact on the availability or use of an energy source,

etc,

Compare benefits and costs and estimate rate of return on
investaent,
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ANNEX 12

FEASIBILILY ANALYSIS - TELECOMUNICATIONS PROJECTS

General

This chapter covers the installation, extension or improvement
of & system providing message and other services over open wire lines,
cable, microwave, or radio, as normally provided by

communications comuon carriers under defined rate schedules,

2. All topics in this outline and in Section, Iof the Péauiﬁility Analysis
Procedures Manual ghould be considered, as appropriate. Others should
be included as necessary to demoustraté'the soundness of the particular
undertaking., ' .o o

3. For special applications of telecommunication facilities, see Section H
of this annex.

Summary

1. Location, nature and extent of proposed installation or improve-
ment,

2, Ralation to existing telecommunications systems.

3."Rélation of proposed project to long-range tele-
communica:ions plans,

4. Description of major features of design.

% Anticipated effect on envirommen: of local and reqionnl areas,

6. Reference to and specific use made of any applicable reporis

(attached or available elsewhere).
Brief statement of conclusions as to relative bonofita and cost

and return on investment,

Davelopmental Aspects
1. Position of Project in Ovérg;I Program

a. Presant telecommunications systems and identities of owners or

operators,
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Extent to which inadequacies in communications system are retard

econouic growth,

Natiocnal program for telecommunications develupment and
priority of project within the program.

Responsibilities of telecommunications organization in related
¢ mmnications activities such as broadcasting, monitoring
frequency assignments, etc,

Coordination with other users such as police, tranabortation

agencies and other utilities,

Effect on Development in Project Area

a.

Do

General descrip=ion of area served (physical and economic

including agriculture, processing, manufacturing,

centere of population, topography and climate as related

- to generation of communications traffic).

Estimate of increase in communications traffic

which yould develop as a res:it of completion of the project.

3s General economic effect of improved cammuucaxiopq..

icant'e Presaent O tions, If Any

Nature of present operations.

b, Profit and 1>3s Statements for last five years,,

If applicant is a private corporation, provide financial

information conforming with Attachments 1 and 2, as applicable.
(Annual reports are usually acceptable if essentially the same

information is included.)

lo2
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D.

E.

d.

e.
a.
b.

Ce,

d.

3
Present capacity for various communication services.
Projected traffic in each type of service for

next five years, with and without proposed project.,

4, Anticipated Revenue and Ecoromic Advantages

Increase in tolls and service charges.

Increase in general tax receipts which will result from
increased economic activity,

Increa;ed business income in area served,

Contribution of improved communications service to other

- planned develomment mrojects,

Direct benefit to local population through local expenditures
of project funds for labor, materials, food, rent, etc.

(temporary benefit).

Environmental and Energy Considerations

See Section I, paragraphs 9 and 10, for topics to be covered.

Engineering Aspects and Technical Soundness

1. Long-Range Plans for Telecommunications Development (15«20 yeara)‘ ,

a.
b.
c.
d.

Scope of existing plans.
Backbone toll and truck routes.
Toll switching centers
Numbering plan.

International circuits.

2, Estimated Market

b,

C.

Size, distribution, and economic activity of the populationm. '
Population trends.
Nature and reiative numbers of various types of communication

systems.
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d. New types of comrunications expected to develop as a result
of project.

. Pypes of surveys conducted in the gervice area,

. Forecnst of magket by category of user and type of service
for each cammunications center, or other defined area)and
for each inter-area connection for a 10 year period, supported
by graphs and statistics as to rate of demand growth.

g. Relationship of forecast to histarical trends and known new
demands.

h, Comparison with usage in similar areas elsewhere.

i. Consideration given to lnrge users and special service
installations.

_Jo Extent to which forecast is based on general economic daﬁa,

not disclosed by historical trends.

. Existing Telecommunications in the Area |

.a. Description of present organizations render?hgrtelécommuﬁicit#qp
services, : o |

'b. Map shoﬁing system boundaries, license or franchise limitations,
majoﬁ cammunications centers and inter-connections.

. c. Description of existing facilities, including types of owitching;
wire line; radio and terminal equipment for the various
services provided; points between which such services are
provided; and age, condition, and adequacy of the facilities,

d. Tabulation showing pattern of development fcr the past five

years by - jpe of service and category of user (residential,
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{rdigtrial, scemercisl, govaprzecral., irsticational) and <otal

annual usage in each cese,

L. ‘Rationale for Proposed Scope of Improverents

5.

b,

C.

d.

Description of major elements of the project as to type,
initial and ultimate capaci:y, and cperating features,

Basis for selection of system layout| and proposed equipment,
Relationship of capacity of new or extended system to present
usage and forecast of future usags.

Necessity for new or expanded facilities.

Design Criteria and Standards

8,

C.

d.

- @

f.

g

‘Design objectives for quality and grade of service :gqﬁi,red;

including transmission objectives. _
Standards for materials and equipfent to be incorpd:aﬁgd‘into
the project. h |
Technical limitations on system/location. _
Appliceble laws and regulation§ governing frequencies.
Operating and maintenance pré tices and standards.

Type of construction proposed,

/ ;L
Special characteristics a.n?/ availability of required power.

Surveys and Preliminary Plans

b.

Map of system layout indicating connections with existing
systems owned by the applicant or others.

Schematic drawings showing number and types of circuits (open

wire, cable, carrier, radio) ang éwitcbing arrangements.
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¢. Comparison with alternate means of providing similar service.

d, Field investigations such es path surveys, loss calculations,

and field intansity measurements for radio equipment.
e, Compatibility of proposed equipmant with existing equipment

to be retained.

. £. Diagrams showing frequency allocations and channeling for

radio and carrier equipment and coordination with other

equipment in operation or to be installed in the area,

g. Arrangements made for circuits terminating outside the project

area, such as international circuits.
h, Description of method of operating present and proposed

facilities to meet system requirements determined by demand

forecast.
‘Construction Labor, Materials and Equir-:i:
a. Skilled and unskilled labo:. inelw in.; ﬁvraig;5111ty";

p. Technical and supervisory ersonnsi.

. Ce Major construction materials: c:..'ent, agaregates, aﬁbel,.,-

poles, wire, electrical matcria’., etc.

. d. Housing, fcod, fuel and lub::icints, rapair shops.

e. Suitable gites for construct.iou camps.
£. Construction equipment.

g8. Local subcontractors.

' Special Construction Problems Foreseen

a, Climatic conditions, especially length of wet and dry seasons,

which will likely affect construction schedule and use of

‘equipment and labor.

. 10!
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9.
.
b, .
c.
d.
Co
T

10, -

PSR Y
b.
..

Ce

d.

Malntenance of communications trat?ic during construction of

l‘nev facilities.

Linitations on construction schedule due to long lead-time
equipment and materials.
Evaluation of pcaaible major causes of delay: floods, labor

disputes; political diaturbances; etc.

Pian for Execution of Project

General sequence of construction operations, including
identification of major elements which will control time and cost.
Plan for receiving, storing and distributing materials and

eduipnent to points of ‘uae.

AConstruction nethods, particularly as related to the use of

- labor {ntensive techniques,

'Propoaed method of contracting for engineering, construction

'_ and construction supervision,

Requirements far equipment and s&atcm teats,

Ihaaed engineering and construction schedule (attach)

Maintenance Oggzgization

b.

Co

d.

Description of applicant's'p;cbent ann pEOpoaed maintenance
organization, | - B |

Applicant's ability to acccuately maintain the new or expanded
canmunications ayatcm to be provided.

Availability of equinment and trained maintenance personnel.
Plar for recruiting and training.

Applicant's ability to finance maintenance costs and plans fqr

providing funds at proper time.
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of
f. If funds for training of personnel or procurement/maintenance
equipment or spare parts are included in the requested loan
amount, explair requirements in detail, |

F. :Finnncinl Aspects

l. Estimated Cost
a, Estimates of cost of lund, <ngineering and construction,
Prepared in accordance with the Cost Estimating Annexes to
Handbook 3 cited in Section 3 of this Manual,
b. Total estimated cost in U.S. dollars and local currency:
(1) To be financed by applicant,
(2) o e financed under loan/grant.
2. Warking Capital Requirensnts
o a. - Amount required at end of construction period and at the end
of the first, second and third years of operation to cover.'
operating and maintenance costs, accounts receivable and
cash on hand.
b; Anticipated peaks in working capital reqﬁirementa and
- provisions for meeting these peaks.
3. Maintenance and Operating Cost
. 8. Annual cost of labor, supervision, equipment operation,
operating supplies, spare parts, and administration.

b. Ereakdown to show dollar and local cgirency costs,

- 4. Annual Income
R a. Schedule of rates to be adopted for various types ot‘conlﬁnications

services and basis for determination.
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5.

1.

2.

b.

9
Explanation of changes from present schedule and Justification
Zor proposed future changes.

Income based on market forecast for each of next 10 years

- C.
(see E above).
Profitability
. Analysis of projected profit and loss and forecast of earnings
and expenditures, prepared as per Attachment 3. .
b. General conclusion as to commercial profitability of the

enterprise, including rate of return on total investment

and on owner's equity.

G. National Economic Effects

Explain and evaluate in monetary terms where poaaiblez

L.

Ce

Tangible and intangible benefita liated in C.b. above.
Expected éffect on commerce and 1ndustry in the areas served
and anticipated ancillary effecta.

Pbaitive and negative effects on the environment and energy

- sources; i.e., improvement to or degradation of the environment

and impact on availability or use of an energy source, etc.

Compare benefits and costs -and estimate return on investment,

H. Special Applications of Telecommunications Facilities

1. Telecrmmunication facilities are also employed for a variety of

2.

specinl applicationsother than the normal message service, e.g.,

educational television and/or radio, agricultural services radio

networks, railroad communications and dispatching networks, road

construction ani maintenance radio networks, etc.

Appropriate sections of this Annex should be considered as they

relate to such special applications.
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l . Attachment. 1

i INDUSTRIAL OR COMMERC L -
PROJECT '

BALANCE SHEET

Attach comparative balance sheots for the past five years, according to
the following breakdown: ,

Assets
1. Current Assots:

a. Cash

b. Marketable securities

¢, Notes Receivable (show separately amouats owed
by subsidiaries; directors, shareholders, their
families and agents; all other amounts other than
normal commercial debts.)

d. Accounts Receivable from customers

e. Inventories

f. Other Assets (describe)

2, Investments:

‘a. In subsidiaries o
b, Other Investments (describe) -

*3, Capital Asseta:
a. Land
b. Buildings and Site Facilities
¢. Machinery and Equipment
d. Construction in Progress

e. Other Capital Assets (describe)

o 4. Gross Assets: (1 thru 3)
‘5. Depreciation Reserves (state method of amortization)

6. Net Capital Assets (3 - 5)

7. Intangibles (patents, licenses, good will, trademarks,
formulas, franchises, etc. )

8. Other Assets: (specify)

9. Total Assets (6 thru 8)



Attachment 1 (Con't)

Liabilities
10. Current Liadbilities (due within one ysar)

a. Notes Payable
- to banks or other short-tarm lerding agencies .
= to Polders of long-term debt maturing within - - .
one year
= to directors, sharcholders, their families,
and agents
b. Accounte payable to commercial creditors
c. Contractors' bid and performance bonds
d. Royalties
e. Other Current Liabilities (describe)

11. Long-term Debt (over one year) (indicate termas)
12, Construction Costs Payable

Capital and Surplus

13. Capital (authorized, issued and paid-in)
14. Reserves: (describe)
15. Surplus:

2. Revaluation Surplus ‘

b. Farned Surplus (or Deficit)

¢. Net Surplus or Deficit)

.16, Total Liabilities and Capital

{10 thru 14 minus or pl\u'IS)



10.

11.

i Attachment 2 )
INDUSTRIAL OR COMMERCIAL
PROJECT

FINANCIAL INFORMATION

Capital Structure (present and planned)

Authorized Capital

Issued Capital

Subscribed Capital

Paid-up Capital

Capital Surplus (if any) arising from asset revaluation

Distribution of Shares

Total Total No. of

Nominal Paid-up Votes per
No. Issued Amount Amount Share
Ordinary
‘Preference
" Deferred

Indicate number and type of shares held by any individuals
and/or group controlling more than one-fifth of the votes.
Indicate relationship of such individuals and/or grcup to
the company. If held by a holding company or other indus-
trial enterprise, provide balance sheets, profit and loss
statements, and capttal structure information on such
enterprises. If held by individuals, provide general

and financial information on such individuals.

Outstanding debentures (term of issue and redemption,
interest rate, etc.)

Outstanding mortgages and other long-term debt (terms of
of issue and repayment, interest rate, etc.)

Bank borrowings. Give details of amounts owed, interest
rates, terms, renewal arrangements and unused credit limits.

Pending litigation either by or against the company.
Contingent liabilities, guarantees or endorsements.
Method of valuation of inventories. Note any departure
from stated procedure affecting pasc profits as shown in
in attached statements.

Book value and estimated current market value of inventories
for the vast four years, adjusted to a comparable basis.

Give the book value of fixed assets for the past four years
according to the following breakdown:



12,

Attachment 2 (Cont'd) =

Book value of fixed assets at beginning of year (describe |

" basis of valuation)

plus acquisitions during the year, at cost
minus rctirements during the year, at book value
minus normal depreciation (state normal depreciation
' method and rates used by major categories of assets)
minus extraordinary depreciation or write-offs (or Etus
. any shortfall below normal depreciation)
plus revaluation of fixed assets

Book value of fixed assets at end of year.

(a) Give the average annual amount written off on bad
debts during the past four years;

(b) Give the total amount of claims overdue as of the
date of the latest balance sheet and percentage . of
nominal value at which claims are récorded in the
balance sheet.
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Attachment
INDUSTRIAL OR COMMERCIAL PROJECT

FORECAST OF CARNINGS RECEIPTS AND EXPENDITURES

Precent Operation Construction Yeare Operative Yeaco

1999 1960  etc. 1962 1963  etc. 19 1963 1966 1967 1948

A. EARNINGS FROM OPERA FONS

Revenus {Separately (37 each major
product or catzgory of eales)

1. Aasual Seles (Uaite per year)

2. Unit Salee Price

3. C.oee Revenue from Sales (1 & 2}
4. Ouher Iacome (describe)

$. Totsl Income 3 e4) . . -

Ceosot of Operation, Net lncome & Prefit

¢ Operating Expenses.

a Maaufacturing

b Mawatenance

¢. General Admninistratioa

4. Distribution & Marketing

e. Short-term Interest
. Depreciation Allowances (Show basis)
. Tazes {describe) '
. Tete) Cost of Operation before interest

on Long-term Debt (b thru 8)

*® o

18. Net Income before Interest oa R
Long-term Debt s-9 e e . :
15. Intesent o Long-term Debt o i

18 Net Profit (or Less) (10 « 1)
». [ 4] UND.

13 Net lacome before Interest (Mem 10§
14. Depreciation Allowance {tem N} -
13. lacreace «a Paid-in Share Capital

16

]
8. Existing DLF or A 1 D Lesnms )
3. A.1.D. Lean proposed hereia )
€. rhar Loag-term Marraemacs | likww lorme)
(Each loan separately) )
4. Aaticipated short-term laane )
17 Oher receipte (describe)

1] Total Recoipte URNIYZRE,}

£ usmpeiy

i 1



USE OF FUNDS

Attachment 3 (Cont'd;

’ ‘Present gcl;n.on Construction Years Opcvat;n Years
1959 1960  eic 1962 1963  etc Lo 1asd 1963 19 1967 (938  esc

19. Coastruction Expenditures’
a Thiz A 1.D Project
Foreign currency
Local currerncy
Total A.1.D Project : bttt
». Other Construct.on i LT

c. Total construction expenditures B
0. Current Assels {minimum expected) {See Aanex C) e
21. Fined, Intangible & other Assets (Scc Auaex Q o
&2. Dcht Scrvice: . . . ;
. Amoruization of Principal
(1) Existing DLF or A.1.D. Loaas
{2) A.1.D Loan proposed herein
{3) Orker borrowings T S R
b. Interest
(1) Exieting DLF or A. 1. D. Loans
{2) A.1.D. Loan proposed hereia
v+ v f3) Other bonomap
23. Olhcr cnpcnduuul {describe) -

s s

l( Toul Eupendnlun! (19 thra 3))

23 Annual Cash Surplus (or Dchcm (lum 1 S
26. Cash to Rescrves
27 Cash to Dividends

20, Cash Balance, End of Period (25 - 26 & 2T)

BALANCE SHEBT‘ END OF PERIOD

Aseets

Liabilities

29. Curvent Assats (Sn Annex C)
3. lunumenu

n. Clpuul Asaets {See Annex C)
32. Gross Assets {29 theu 31) L
33. Accumulated Depreciation ) .
34. Net Fixed Asocts (32 - 1))

35. Intangible Asacts (See Annex C)

36. Total Asscta, end of period {34 ¢+ 35)

37. Current Liabilities (due withia y«ar) )
38. Share Capital {sauthorized, 18sued, paid-in)
39. Reserves (describe) R
40. Surplus: a. Re-evaluation surplue

b. Earned Surplus or delicit

41. Total Liabilities (37 thru 39 ¢ or = 40)

JusuoORIy

|



ATEC L
FEASIBILITY AMALYSIS - INDMSTRIAL FHOJSOTE

c.

- L

This annex covers industrial plants that use basic rav materials
and produce a finished or semi-finished product. Both natural rescurce:

and energy are normally consumed in the production process,

Amlysis Procedures Manual should

2. A1l topics in this outline and in Section I of the Feasibility /
| be 'c.o.n’sidered, as apprcpriate. T Ot.hors should be
included as necessary to demonstrate the
soundness of the particular project.
Summary
1. Type of plant and kind and quantities of commodities to be produced.
2. Localion, illustrated by map showing surrounding area and proximity
of plant to existing transportation and utility systems.
J. Distance to source of raw materials and markets.
o :I.. Relation of project to applicant's present operations, if ar. .
5. Local and regional efl‘éctaon the environment. S
6.  Benefits, costsand profitability,
7. ~Reference to and specific use-made of any applicable reportsv_ -
(attached or readily available aelasewhere).
Commercial Aspects
1. Markets

a. Local or regional market trends during past five years for each

major product and any closely related products » tabulated to

show:


http:STRIAL.?iOJI.7S

i

”(1)"bomostic production.
(2). Imports and exports. - -
(3) "Net local consumption and anticipated;igégggse.;ﬁ‘

... loeal demand.

b.; Precent per capita consumption,in"countnyg;and comparison.with;j(

-~ other countries,

c. Lucal laws, regulations or customs which will likely affect -

marketing of proposed products, inecluding import and export

Q@?-Jduties, tariffs, quotas, restrictions, and subsidies.

d. _1f part of proposed production is intended for export, shqﬁff1y’

for each major product:
. (1) Mumber of units expected to be exported..

,”ﬁ:ﬁgi;ﬁzi(‘) Proposed markets, transport costs, and import dut

#*, -:Applicant's Present Operations, If Any ,
ol ;Description of . present opserations, including thpéevofgSQ531"”‘

o diary - or parent companies,

~be -Complete financial statements including balance sheets,. profit{

and loss statements and dividends paid for past five years . f7?

élﬂvifmeggent;ally the same information is prqvided) ,

«c.« Pre;ent production capacity for each product,
: market o
Ty d.; Saleﬂ volume and/value of each product for past five vear=

. > (show -separate figures for domestic.and export sales).

e. -Nomestic. - and expcrt prices,. f.o,b,. plant, for past five years,

- £+ Estimated production of each major product in present plant

(see Attachments. 1, 2, 3)-Annual reports are usuallv auceptable“j,a



‘for next five vears. :
capacity
€. Estire~ed siditional prcduction/roquired “c meet overail demand
for next {ive years, including intended exports,
* &, Names, location, present and anticipated future output, productin
costs, and selling prices of locul campetitors,

b. Irformation as to any anticipated changes in position of competitors,

~ such as expansion, modernization, new products, etc,

¢. Information as to foreign competition and any anticipated
o Ehangos in laws or regulations which might*dffeét’voiume of
1np;rta. | |
4{.?ngggtit;ve Position
a. Selling prices to be met in domestic and export markets.
b. Estimated transportation costs and other export expenses.
¢, Maximum competitive selling prices,f.o.b. plant.
d. Competitive advantages of proposed project:
(1) Relative availability and cost of labor,
a (2) Aveilability and quality of raw materials,
(j) Efficioncy of modern production equipmsnt and processes.
(4) Quality of products.
. ‘ *(5) Dependability of supply to consurers.
5; Summary of Commercial Prospects

1. Forecast of sales in domestic and export rarkets and percentage
of total,
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E.

P18

b, Justitication of proposed plant capacity. .

1, N

viro te Consi tions e e

Sec Section 1, paragraphs. 9 and 10 for topics to be covered.
Engineering Aspects and Technical Soundness

a. Plant layout, including storage for raw materials and finished
products and provisions for expansion, if anticipated.

: b. Access to ) .ransportation systems.

~

. Ce Deacription of major structurea and installed equipment with

,1,'r

: 1uatif1cation far the selection of units and processes,

(Avaid both obsolete and experimentel technology.)

d. Function perfonmed by each major unit
4.

e. Pro;eas flou sheet.

.....

- e

r. Auxillary requirements (standby, tranaport, and )

\o'

_ materials handling equipment and spare parta )

2

8. Patents and licensos required.

)

h, Planned capacity and build-up of output after atart-up.

.1, hatimated output as percentage of plant capacity for each ox

BRCRORS]

3

Y
]

firat five years of ooeration.

-~

Jo Antiﬂipated use or apecialized conaultanta for final

. , prpjoct design. )

L2 Utilities Avsilable of tg bg Provided

u. Roquire@ents, source, availability, cost and reliability of


http:Enviroriftnt.el
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7‘51;'required utilities. Pertinent data on each system and justi-

.figation for selection of source in each caae; inciuding cdmparative

" advantage of outside procurement versus in-plant production.

- c.

e,

Power requirement in peak KW demand and annual KWH consumption,

"4nitial and future.

Electrical system shown by aingie line diagram covering major
pover uses. |

Fuel for heat, steam and plant processes.

Water balance of plant, where applicable, Problems relating
fo water treatment and disposal of liquid and/or gaseous

effluents, including any which may be noxious.

Materials for Use in Manufacturing Processes

d.

Quantity, specifications, source and availability of raw and
semi-finished materials required.

Proven reserves of raw materials.

If semi.-procersed materials are to be obtained from another
plant, discuss the tech;ical and econamic soundness of such
plant.

Estimated procurement conts, anticipated cost escalation, and
custom duties.

Details of any preliminary agreements or executed contracts
for the supply of raw materials.

Available facilities for handling and storing raw §r semi-

finished materials.

- 4, Plans and Specifications

Preliminary plans in sufficient detail to permit reasonably

accurate camvutation of vork Aauantitiea.
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b Outline epeciticetione for equiment and conetruction derining

et.emardr. which will have a signix‘icent. ef'fect. on the coat of

construction, with specific 'J'usgi;ficetion for any unusual

. etenderds propoaed.

Construction labor, Materials and Equipmant

a. Menpover requi.remo-nta en.d availability, including skilled and ~

unskilled labor and technical and supervisory personnel,

b ‘ Locel evailebility of cement, steel, aggregates, water for

concrete, building stone, lumber and otker construction
materiels. |
et 'l‘ypee of comtruction equipnent required tor ‘the work, vith,en
fndicetion of” equipnent‘evunable locelhr and equipment which
nuet be :lmported. '

SLeciel Conatruction .Problems Fcn'eseen

e Climtic conditione, eapec.iam length of wet and dry seasons,

. vhich my- affect conatruction schedule.

b. Neeeeeity of keeping an existing plant in service.

Ce 'rime required to obtain delivery of imported materials and

T

. equipnent .

Plen for mecution of h'oiect

o
Y

a, Genera.l conatruction plen. " : - - .-

b. Proposed methods of contraéﬁing for engineering,' construction,

and construction supervision.

C. Sfut-up tests to be performed on conpleted' plant.

Canc Equ:l]nent guarantees required,

-..|

e; mgineering end conetruction eehedulel (ettueh)



: . T ' s
8. gggratigg Oxganization and Quality of Management
\ a. Description of organization which will manage and operate the

plant, accompanied by org;nization chart, present and projeéted.
b. Number and qualifications of management and technical
| employees.
c; Experience records of key management and technical personnel
| presently employed,
d. Number, qualifications aﬁd availability of required operating
employees.. ' | |

e, Plans for recruting and training.

4;(-
3

f. '?révisiona'tor.adéqdately'managihg'nhd maintaining the project
throughout the life of the‘p&opbsedvlo&ﬁ.»

9, Overall Technical Soundness

a. Justification for selection of location.
b. Proven reliability of plant processes and equipment.
c. Superiority of adopted processes.
; &;'“Anal&uia of any adverse factors and measures proposed to overcome
" then.
;’;:% An$ﬁ¥ance that plant described will produce the quantity and
quality of products specified on'a continuing and dependable
basis.

F. Financial Aspects

K ..
g b

l, Esatimated Cost

a. Estimated cost of land, engineering and construction, prepared
in accordance with the Cost Estimating Annexes to Handbook 3
cited in Section C.

b. Total estimated cost in U.S. dollars and local currency:
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(l) To be financed by applicant

(“) To be tinanced by loan/grant.,

S working>tapita1 Roquirementa

a.

C.

.

Amount required at start-up and at the end of the first, second,
and third yeara of operation to _cover raw materiala, apare parta,

auxiliary materiala, goods in process, finished goods, accounts

o

receivable and caah on hand..

Source and availability of local currency and foreign exchange

required.

R

Anticipated occurrence of aeaaonal peaka in vorking capital .

requirementa and proviaiona for meeting peak demands.

3. —Production Coats (locaJ currency and foreign exchange costs)

———..— P Y

N,

M I

&, Finano:

Eatimate of unit production costs for each major product and/or

intermediate product, aupported by detailed calculationa.

.....

(See Attachment 4 for auggeated format)

Hage ratea and production factora uaed in coat analyaia, taking

into account legal wage aud salary scales, including fringe

benetita auch au aocial aecurity, vacation pay, medical all:vancea,

-~ v

o - L - e = C -

severance pay, travel pay, etc.
Aaee o i P

Proviaiona for other benefita such as transportation, housing,

aubaiatence, recreation, medical care, etc.

P S

d.

Number of shifts per day and days of operation per year used in

Lo i;..

A,

calculations, and baaia for determination.

Anticipated governmental aubaidiea conaidered auch aa-

DDA R
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S
: ®

6.

Selling Prices

9:

(1) Exemption from or deferment of general or specific taxes
‘on cotmodities produced,
(2) Exemption from or deferment of corporate or local taxes,

(3) Special depreciation allowances for tax purposes.

£, Anticipated effect of wide fluctuations in cost factars included

in computations.

g If applicant is producing the same or similar products in an

existing plant, show present production costs using same format.
h. Availability of foreign exchange to finance imported materials
and supplies required.

Costs of Distributing and Selling

a. Method and cost of distributing and wketing iarodig:ts.
b. Advertising costs. | B '

¢c. Administrative expenses,

* s

| a. Proposed selling price in domestic and export markets.

b. Deduction for marketing costs.
c. Net selling price at the plant and adjustments that could bd '

made in case of wide fluctuation in any of the cost factors.
Profitability |
a. Analysis of predicted profit and loss statement and forecast

of earnings, receipts and expenditures, prepared as per Attachment 3.
b, Estimte& level of production and sales at break-even point.
c. Estimate of net annual foreign ucMe earnings from exports,

if any.



10

d. General conclusiona aa to commercial proritability ot the

T T R R AU T PP S

enterprise, including rate ot return on total investuwent and

on owner's equity.

(e

G. National Economic Errecta

A

1, Explain and evaluate in monetary terma where poaaible-

- L YAl e’y
v K tat A PR AP, “

" a. Benefita vhich will accrue to the econamy, in addition to

- .

profita earned such as:

(l) Taxes to be paid to the government and impart tariffa 1

included in proposed sale pricea of producta. .

(2) More efficient utilization of labor as compared with other

‘ available activitiea.

:: 1 ..:..-'. -

- (3) Provisior of a market for local ravw materiala

K RAN TR Fo X T -, <.

(&) Foreign exchange earninga if producta are to be exported,

Y

after taking into account any foreign exchange production

coata.

°l

(57 Benefita to consumers (louer pricea or more dependable

P SRR PRI

supply of gooda)

Dnca e

(6) Stimulation of other iaduatrial development.

. —
f,- .'.1 :_..... . se b .

(7 Manpower training in factory operation and management.

m-len ‘.\ e A 5.‘.'~l l. - 1

b. Poaitive and negative etrecta on the environment ar energy sources;
h, Profivall
el Improvement to or degradation of the environment and impact
a, A_v\n g el T
on the availability of use of an energy source.

e
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Attachment 1
INDUSTRIAL OR COMMERCIAL
PROJECT

" BALANCE SHEET

Attach comparative balance sheets for the past five years, according to
the following breakdown:

Assets

1. Current Assets:

2.

3,

a, Cash .

b. Marketable securities ’

c. Notes Receivable (show suparately amounts owed
by subsidiaries; directors, shareholders, their
families and agents; all other amounts other than

) normal commercial debts.)

d. Accounts Receivable from customers

e. Inventories

f. Other Assets (describe)

invostmenta:

a. In subsidiaries g

b, Other Investments ( describe)
Capital Assets:
a. Land
b. Buildings and Site Facilities
¢. Machinery and Equipment
d. Construction in Progress
e. Other Capital Assets (describe)
Gross Assets: (1 thru 3)
Depreciation Reserves (state method of amortization)

Net Capital Assets (3 - 5)

Intangibles (patents, liceuses, good will, trademarks,

formulas, franchises, etc.)

Other Assets: (specify)

Total Assets (6 thru 8) °



(
. . ' H
_Attachment 1 (Cont'd)

Liabllities
10. Current Liabilities (due within one year)

n. Notes Payable
= to banks or other short-term lending agencies
= to holders of long-term debt maturing within .
one year :
= to directors, shareLolders, their families,
and agents
b. Accounts payable to commercial creditors
c. Contractors' bid and performance bonds
d. Royalties
e. Other Current Liabilities (describe)

11. Long-term Debt (over one year) (indicate termas)
12. Construction Costs Payable

Capital and Surplus

13. Capital (authorized, issued and paid-in)
14. Reserves: (describe) |
15. Surplus:

a. Revaluation Surplul o

b. Earned Surplus (or Deficit) .

¢. Net Surplus or Deficit)
16. Total Liabilities and Capital

(10 thru 14 minus or plus 15) '



‘/;7

10.

11.

. Attachment 2
INDUSTRIAL OR COMMERCIAL
PROJECT

FINANCIAL INFORMATION

Capital Structure (present and planned)

Authorized Capital

Issued Capital

Subscribed Capital

Paid-up Capital

Capital Surplus (if ahy) arising from asset revaluation

Distribution of Shares

Total Total No. of
Nominal Paid-up Votes per
No. Issued Amount Amount Share
Ordinary
Preference
Deferred

Indicate number and type of shares held by any individuals
and/or group controlling more than one-fifth of the votes.
Indicate relationship of such individuals and/or group to
the company. If held by a holding company or other indus-
trial enterprise, provide balance sheets, profit and loss
statements, and capttal structure information on such
enterprises. If held by individuals, provide general

and financial information on such individuals.

Outstanding debentures (term of issue gand redemption,
interest rate, etc.)

Outstanding mortgages and other long-term debt (terms of
of issue and repayment, interest rate, etc.)

Bank borrowings. Give details of amounts owed, intarest
rates, terms, renewal arrangements and unused credit limits.

Pending litigation either by or against the company.
Contingent liabilities, guarantees or endorsements.
Method of valuation of inventories. Note any departure
from state. procedure affecting past profits as shown in
in attached statements.

Book value and estimated current market value of inverntories
for the past four years, adjusted to a comparable basis.

Give the book value of fixed assets for the past four years
according to the following breakdown:



12,

Attachment 2 (Cont'd)

Book value of fixed assets at beginning of year (deszribe
basis of valuation)

lus acquisitions during the year, at cost
mihus retirements during the year, at book value
Dinhus normal depreciation (state normal depreciation
method and rates used by major categories of assets)
minus extraordinary depreciation or write-offs (or plus
any shortfall below normal depreciation)
plus revaluation of fixed assets

|

Book value of fixed assets at end of year.

(a) Give the average annual amount writ*en off on bad
debts during the past four years;

(b) Give the total amount of claims overdue as of the
date of the latest balance sheet and percentage of
nominal value at which claims are récorded in the
balance sheet.

. B¢



Attachment 3
INDUSTRIAL OR COMMERCIAL PROJECT

FORECAST OF CARNINCS AECEIPTS AND EXPENDITURES

Present Operation Conetruction Years Operative Years
1959 1960  etc. 1962 1963  etc. 1964 19635 1966 1967 1968 ete

A. EARNINGS FROM OPLRATIONS

Reveaus (Separately for sach major
preduct or category of eales)

I, Aasual 3ales {Usite per yoar)

2. Uawt Sales Price

3. Gross Revenue from Sales (I x P <]
4. Other lncome (descride)

S. Total Income Jeq)

Cost of Operation. Net lacome & Profit

6. Operating Expenses:
& Maaufacturing
®. Meaintenance
€. Ganeral Administration
4. Distridution & Marketing
e. Short-term Interest
7. Depreciation Allowsnces (Show basis)
8. Taxes (describe) )
9. Total Cost of Operation bofore interast ~ ~~ - °° : : . K
on Long-term Debt (6 thru 8) T et . : =
10. N3t lacome belore Interest o e e e ; ; : )
Loag-term Debt -9 N T mT v e o R e T SRR P
1. laterest on Long-term Dedt
i2. Net Profit {or Loss) {10 - 1)

B. SOURCES OF FUNDS >
12 Net iIncome belore Interest {Hem 10) t:
14 Deprecianivs Allowance (ke 7 . e b
1S Increase in Pais-in Sha. e Capital [ S N
16. Borrowings: ) i ) E
a Existing DLF or A | D. Leans ) oozt
® A.1.D Loan propesed herea ) g

€ Oaher Long-term borrewings ) (show terms)
(Each loan separately) )
d. Anticipated short-term loans ]
17 Orher receipts (deecribe)
.8. Total Receipte (13 heu i)

o



C. USK OF runps

|

Preveat m'lh“

1939 1909  otc

19. Construction Expenditures-
8 This A.1.D Prejcs
Faveign currency
Lecal curreacy
Teota) A 1.D Preoject
® Other Construction

Attacoment

Ceastruction Years

Conn '3
&nnn Years

1962 1963  «tc

1964

1963 1908 1907

1908 o

€. Total construction expenditures s
20. Current Asocte tminimen: expected) (See Aanen Q)
21. Fined, latangidle & other Assets (Se¢ Aanen [
42. Dedt Service-
4. Amertisation of Pruacipal :
{3) Esioting DLF or A.1.D. Lean
@) A.1.D. Loan proposed herern
{3) Oher borrowinge
. Ilaterest
(1) Exioting DLF or A. 1. D. Leans
(2} A.1.D Laan prepeced herein
(3 Orher borrewinge
23. Other enpenditurss (desceibe)

36, Teal Fxpenditures (19 thre 23)
CASH FrOw
43. Ansual Cash Surplue (or Deficit) (Rem 12y

46. Caeh to Reserves
27. Caoh te Dividends .

20. Cash Belsace, End of Pasied (23 - 26T 27)

BALANCE SHELY, END OF PERIOD
hrpymmmee e e e == P Al Ll

Aosetle

49. Current Asests (See Annex Q)
30. laveotments

31. Capital Asscts (See Annex Q) . Ceel o
32. Gross Assets (29 thru 31) - . T
3. Accuniulated Depreciation

34. Net Fined Assete {I2 - 3))

33, Intangible Acecte (See Annex C)

». Tetal Assete, end of peried (34 ¢ 33)

Liadilsties

- Current Lishbilities (due within | yoas)
38. Share Capital (authorized. 1sowed, paid-ia)
3. Reserves (descride)

40. Surplus: a. Re-evaluation surplue
5. Earned Surplus or deficit

41. Tetal Liabilition (37 thew )9 ¢ or - ¢O)

7l




Attgachment 4
INDUSTRIAL PROJECT

PRODUCTION COST

Cost per unit of output (pound, ton, thousand, etc.

based on units per day or ___ units per year)

Quantity
Required Cost per Unit
Item per Unit Price of Product

Labor (classes and rates)
Raw material s (list)
Power
I"ngl
| :t?tﬁiilea
Supplies
Supervisory and technical
salaries (classes and rates)

 Other direct costs

Total Direct Plant Cost . o






ANNEX 14

Srecc s
VA'_‘ ol

FEAsIBILITY ANALYSIS - MINING AND EXTRACTIVE PROJECTS

A. .General
Hl. This chapter covers the development of all types of minea and pE::::r¥or /
extractive processes auéh as smelting, metal separating, cre
up-grading and concentrating, and combinations thereof.
é. Allotopics in this outline and in Section I of the Feasibility Analysis
Procedures.uanual should be considered insofar as appropriate.,
Others should be included as neceaaary/;:monstrate the scundness of
the particular project. )
A. Summary
l. Type of mine or plant and proposed daily, monthly and yearly
| production of all intermediate and final products.

.o'

o Fstimated quantity of ore reserves.
3. location map showing surrounding area and indicating proximity to
b transportation and utility systems.
4. Method of transport and distance from mine or plant to markets and _
supply sources and between mine and extractive plant.
5. Relation of project to applicant's present operations, if any, with
| indication of applicant’'s interest in land, mineral rights, and other
natural resources, whether as owner, lessee, or other holder of title.
6. Anticipated effect on local and regional environment.

7. Benefits, costs and return on investment.



2
8. Reference to and the sp:cific use mzde of any applicable reporta
== '“'(attached or readily available elaevhere)

e ""-,’\mvrvial Aspect s

"1. Ore Reserves

a. Delcription of known and :l.ndicated reserves of ‘the commodity

BT YT SAd

to be exp]d.ted, including measurmnta, qunntitiea, grades,
md aampling and testing msthods used, supparted by

'.5

calculations, maps, cross sectiona, drill hole data,
‘ aurvey teat results, and samples,

b étatement as to percentage of recovery anticipated with the

—~-- exploita.tion method planned.

BN Kol B O
\

' If unde ground or open pit mining operations are contenplnted,

[T I
Fun

submit detailed inrormation rega.rding shape, a.ttitude and grade

' “of are body.
Ca 1o

2, mket Situation

a'.w Local,' .r'egional and vorldwidé market trends during put five

products, illuetrated by a tabulation showing

ol

(l) Daneatic production and value, f.o .b. mine or pl&nt.

'(2) Quantity ot 1mports and exports and va.lue, c.i 1’. cr f.o.b.
SR e o

(3) Net loca.l comlumption and va.lue. .

Satdelinesa oo

PSRN

b, Present consmption in country and canpu-ison vith consumption
Hean in other countries.
c. Local laws, regulations or customs affecting marketing of
propcsed products, including import and export duties,
tarif’s, quotas, restrictions, price controls, subsidies and

tax exeriptions. .

13¢
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-3~

3. Market for Proposed Products

b.

" Coe

a.

“p.

Projected market trend for each product showing estimated quantity
and value of imports, exports, domestic production, and domestic
consumption for the next five years.

Trends in use of present or prospective campeting Froducts.
Market analysis for each product; including f.0.b. and c.i.t.
price studies on evaluation of foreign markets, aﬁd Froposed
marketing methods and costs.

Survey and analysis of existing and potential users of the
several products.

Evidence of salability of the product in the form of sales
contracts or intentions to purchase.

If part of proposed production is intended for export, show for N
each major product: ’

(1) Number of units to be exported.

(2) Proposed markets and cost of transport.

Applicant's Present Operations, If Any

b.

C.

Nature of present operations and results of operations to date,
including period of operaticn, method of production, and volu‘no‘
and qualiiy of product. |
Present production capacity for each product.

Description of existing stage of development, organization,

buildings, equipment, and general condition.



Lal
-

h,

._«.u
Yarcaet Uor ""*"‘-‘ R
d. Statement as to vhether or not producta require rurther treatment
N, Peoe
the nature or auch treatment, and the place vhere such treatment
ad vl e L ImT e e - oA
ia given. )
Clanur T Sorotna ones Ul ovnAansc,
e. Complete financlal atatement including balance aheets, prorit
b, Treniz oo SUoTretent v SV oL
and loss statementa and dividenda paid ror paat tive yeara.
C. larkes an:ilesis U2 2Qh LrTlii, n
(See Attachmonts 1 and 2.) Annual reports are usually acceptable
Trite 3Tl : WATLIT 7L -
i esaentially the same inrormation is provided.
rareenin: . :
t. Sales vnlume and total value of each commoditv produced for past
five yeara, shoving separate figures far domestic and export sales.,
-8 Domeatic and export prices, £.0.b. mine or plant, for past five
e, Tridence 7 auleilillny
years.
aontraces s
h. Estimated production of each major product for next five years,
£, If mart o propeced rrooiciliin an
with and without expansion or improvement propoaed.
each ma L AR ARDAS IS B
i. Estimated additional production required to meet projected
1) cosler of uniis
demand for next five yeera, including intended exports.
(2) ‘¥recceosed 3ss-ots And 2est 2L Tianipol .
C titora
l\r-u.-o.i - -5
a. Names, locatiOx, present and anticipated future output, production
1, ~atare of Tresa2 o Srer coions TR amt ..
costs and selling prices of exiating competitora.
inciuvdins zariod or ouwiraticn, metatd o :
b. Igrormation as to any anticipated change in position of competitor,
Wd oGuelity o proiuct,
including expansion, modernization, new plnnta, new products,
b, Prezsent groluacticn capaciiy ror ezen vile.
_ete.

Evaluation of foreign campetition and any anticipated changes in
ovildings, ecuizment, and :2neral condard

laws or regulciions which might affect volume of imports.
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"~ 6. Competitive Position
a. Selling prices which must be met in domestic and expart
markets.,
b. Estimated transvortation conta.and other export expenses.
c. Maximum competitive selling prices, f.0.b. mine or plant,
. do Competitive advantages of proposed project:
(1) Relative availability and cost of labor.
(2) Modern production equipment and processes.
(3) Transportation costs.
(4) Dependability of supply.
7. SM of Commercial Prospects
and
8. Forecast of sales volume for domestic/export markets and the
percentage of the total market claimed in each case, with detailed
explanation of projections.
b, Justification of proposea plant capacity.

D. Environmental and Energy Considerations

See Section I, paragraphs 9 and 10 for topics to be,covéi'ed. .
E. Engineerin~ Aspects and Technical Soundness
1. Design

a. Déacription of engineering features of the project.

b, Justification for selection of mining method and extractive or
treatment process proposel and coamparison with possible alternatives.
(Avoid both obsolete and experimental technology).

c. Descriptions of other elements of project as follows:



.'{?b|
6
(1) - For mining projects, submit a scale map of applicant's
property or concession, showing boundaries,  topography,
principal geological features, existing mine workings and
.structures, ore outcirops, exploratary pits, drill holes,
* 'etc.; also submit geoloric and engineering reports, assay
- maps, and other infoarmation pertinent to the economic and
technical feasibility of the project. (Geologic reports
** ghould cover not only the property in question but also
other aspects of regional geology which may have some
bearing on the origin, nature and extent of mineral deposits
_da tho ares.) . _ .

(2): Por undergronnd mining, describe mining method proposed,
+undergrouni and surface:plant and equipment requirements,...::
i‘and plans for pre-production development, and indicate the -

planned ‘daily yroductive capacity. »
w2(3) :_For open pit cperations, describe operating procedure proposed
and indicate equipment requirements, as illuatrated on
_Ereliminary plans; alsg indicate and justify the overall
stripping ratio, the contemplated cut-off grade of the ore,
‘-ind  the planned productive capecity. .- -

(4):~ For ore treatment plants to be built in conjunction with a
t:ﬁﬁ*ﬁiningroperation or as an independent enterprise, descrive .-
“.. the mill and production process, related facilities, and
Uwrc:aquipment and  plent requirements, and . indicate proposed

daily capacity. Include layout plan of plant and process

flow sheet.



i

f.

Py,

7

'(5): For ore handling and transportation, indicate various types

-of transpart (rail, truck, tramway, barge) to be used
between mine and market or port and note structures and
equipment required at transfer points, including ports.
:Discuss alternatives considered and reasons for rejection.
Patents and licenses required.

Flanned arrangements for access to transport systems.
Estimated tctal output of each product as percentage of design

capacity for each of the first five years of production.

24 -Utilities Available or to be Provided

a,

b.

Ce

Requirements, source, availability, cost and reliability of
Qtilities; include pertinent data on each system and indicate
reasons for selection of source in each case, including cohpariyon
of outside procurement versus in-plant production.

Fower requirements in peak KW demand and annual KWH consumption,

initial and future.

d.o‘ )

Fuel for heat, steam and plant processes.
Water supply and disposal of effluents (liquid and gascoui);

including any which may be noxious.

3. 'Specifications
: Outline specifications for equipment and construction defining

standards vhich will have a significant effect on the cost of con-

struction, with specific justification for any unusual standards

proposed.



L,

5

G

Construction Labor, Materials and Eguignt

a.

b,

C.

Manpower requirements and availability, including skilled and
unskilled labor and technical and supervisory personnel.

Local availability of cement, steel, aggregates, and other
construction materials.

Types and availability of construction equipment required for ..

the project.

Special Construction Problems Foreseen

b,

C.

Climatic conditions, particularly length of wet and dry seasons,
which may affect the construction schedule,

Necessity of keeping existing mine or treatment _fgpilitieg in
service during construction. |

Time required to obtain delivery of imported materdals and

equipment.

Plan for Execution of Proiect

b,

C.
4.
S

f.

Ceneral construction plan.

Proposed methods of contracting for engineering, construction
and constructicn supervision. "
Proposed breakdown of work into several contracts.

Tests to be performed on installed equipment.

Equipment guarantees required.

Phased engineering and construction schedule (attach).



-

3
7. Qperating Orzanization end Quality of Management

b,

Ce

d.

f.

Description of organization which will manage and opente'the
facility, illustrated by an organization chart, present and
projected.

Number, qualifications, rnd availability of personnel for each
mjor phase of operation.

Qualificationa of management and technical persoanel.

Experience records of key management and technical personnel

presently employed.

Plans for recruiting and training.
Provisions for adequately managing and maintaining the facility

throughout the life of the proposed loan.

51, Overall Technical Soundness

a.
"~ b,
c.

d.
‘@,

L.

Justification for location of facility.

Proven reliability of plant processes and edﬁipnent.

Superiority of processes proposed.

Ccapatibility of ‘processes proposed with capability of
organization to manage, operate, and maintain the facility.
Analysis of any adverse factors and measures proposed to overcome
them. -

Assurance that plant described will produce the quantity and
quality of products specified on a continuing and dependable

basis.

. F. Financial Aspects

l, Estimated Cost

Estimated cost of land, engimering and construction, prepared

in accordance with the Cost Estimating Annexes to Handbook 3



b,

10

cited in Section C.
Total cstimated cost in U.S. dollars and local cdfrency:- :
(1) To be financed Uy applicant,

(2) To be financed by loan/grant.

Working Capital Requirements

C.

Amount required at start-up and at the end of the first, second,
and third years of operation, to cover supplies, spare parts,
auxiliary materials, products in process, finished products,
accounts receivable and cash on hand,

Sources and availability of local cwrrency and foreign exchange
required, |
Anticipated occurrence of seasonal peeks in working capital

requirements and provisions for meeting peak demand.

Production Cost (local currency and foreign exchange costs}

Q..

, be

- c.

d.

Production estimates showing tonnege and grade of run-of-mine

ore produced and milled, tonnage and grade of mill products,

and percentage of mill recovery.

Estimate unit production costs for sach major product and/or
internediste product, for mining and milling operations separately,
supported by detailed calculations. (See Attachment b for

suggested format.)

- Estimate of Pre-operating cost prorated to production cost.

Wage rates and production factors used in cost analysis, taking
into account legal wage and salary scales, including fringe
benefits such as social security, vacation pay, medical allowances,

severance pay, and travel pay.

i



s

f.

8.

h,

1.

Js

k.

1

Provisions for other benefits such as transportation, housing,
subsistence, recreation, medical care, etc.

Number of shifts per day and days of operation per year used in
calculetions, and basis for determination.

Anticipated govermmental subsidies considered such as:

(1) Exemption from or deferment of general or specific taxes

| on commodities produced.,

(2) Exemption fram or deferment of corporate ar local taxes.

(3) Special depreciation allowances for tax purposes.

Anticipated effect of wide fluctuations in cost factors included
.1n camputations.

1e applicant is producing the same or similar products in an

calculate Attachment 4.

existing plant, / present production ccst using format shown under/
Breakdown of unit production costs into local currency and foreign
exchange.

Availability of fareign exchange to finance imported materials

anﬁ supplies required.

a.
b.

C.

U, Costs of Distributing and Selling

.Method and cost of distributing and marketing products.
Advertising coéts.

Administrative expenses.

5 Sglliqg‘frices

a.

b.

C.

Proposed selling price in domestic and export markets and
relationship to current price. .
Deduction for marketing costs,

Net selling price at the plant and adjustments that could be

" made in cagse of iide fluctuation in any of the cost factars.



6. Profitability

A, Analysis of predicted profit and loss statement and torecast of

earnings, recelpts and expenditures, as per Attachmént 3.

b, Estimated level of production and sales at break-even point.

-Co [Estimate of net annual foreign exchange earnings from exports,

if any.

d. General conclusion as to commercial profitability of the

enterprise, including rate of return on total investment and on

owner's equity.

-Ge. - National Economic Effects

1. Explain and evaluate in monetary terms where posaible{

8. The benefits which will accrue to the national economy, in

- addition to the profits earned by the owner such as: -

(1)
. (@)

- (3)

(5)

()
(7)
(8)

Taxes to be paid by the industry and import tariffs included

in propused selling price.

 Mcre etticient utilization of labbr‘da coﬁpared with other -

available activities.

Provision of a market fof local ﬁatufal resources.
If;oreign exchange earnings if products .are ex;pcrted, after
taking into account any fareigm exchange ﬁroduction costs,

Benefits to consumers (lower prices or more dependable

supply of goods).

Stimulation of other industrial development,

Manpower training in factory operation and management,
Positive and negative effects on the environment or energy
sources; i.,e., improvement to ar degradation of the

environment ana impact on the availability or use of an

energy source, etc.
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:Compare benefits and costs and estimte rate of return 6;1 investment,
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Attachment 1
INDUSTRIAL OR CO}MMERCIAL
PROJECT.

BALANCE SHEET

- -

Attach comparative balance sheets for the past five yoars, according to
the following breakdown: o

Assets

1. Current Assets:

3,

a. Cash

b. Marketable securities

¢. Notes Receivable ( show separately amounts owed
by sudbsidiaries; directors, shareholders, their
families and agents; all other amounts other than

. normal commercial debts.)

d. Accounts Receivable from custome=s

¢. Inventories

{. Other Assots (describe)

‘ Iny.é_ltmonts:

3., In subsidiaries
b. Other Investments (describe)

Capital Asscts:
a. Land
b. Buildings and Site Facllities
¢, Machinery and Equipment
d. Construction in Prcgress
e. Other Capital Aasets (describe)
Gross Asseta: (1 thru 3)
Depreciation Reserves (state method of amortisation)

Net Capital Assets (3 - 5)

Intangibles (patents, licenses, good +:ill, trademarks,
formulas, franchises, stc.)

Other Asscts: (specify)

Total Assets (6 thru 8)



" _Attachment 1 (Cont'd)

Liabilities
10. Current Liabllities (due within one year)

a. Notes Payable
« to banks or other short-term lending agencies
= to holders of long-term debt maturing within
one year
= to directors, shareholders, their families,
and agents
b. Accounts payable to commercial creditors
c. Contractors' bid and performance bonds
d. Royalties
e, Other Current Liabilities (describe) .

ll-. Long-term Debt (over one year) (indicate terms)
12, Construction Costs Payable

Capital and Surplus

13. Capital (authorized, issued and paid-in)
14, Reserves: (describe)
15. Surplus:
a. Revaluation Surplus
b. Earned Surplus (or Deficit)
c. Net Surplus or Deficit)
~'16. Total Liabilities and Capital

(10 thru 14 minus or plus 15)
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Attachment 2
INDUSTRIAL OR COMMERCIAL
. Sttt

PROJECT

FINANCIAL INFORMATION

- 1.” Capital Structure (present and planned)

Authorized Capital

Isgsued Capital

Subscribed Capital

Paid-up Capital o
Capital Surplus (if any) arising from asset revaiuation

2.‘.pi$tribution of Shares
. Total  Total  No. of

Nominal Paid-up Votes per
- No. Issued ' Amount Amount Share
" Ordinary -
Preference
De:erred

3. Indicate number and type of shares held by any individuals
and/or group controlling more than one-fifth of the votes,
Indicate relationship of such individuals and/or group to
the company. 1If held by a holding company or other indus-
trial enterprise, provide balance sheets, profit and loss
statements, and capftal structure information on such
enterprises. If held by individuels, provide gencral
and financial informaticn on such individucls. '

4. Outstanding debentures (term of issue and redemption,
‘ interest rate, etc.)

S. Outstanding mortgages and other long-term debt (terms of
' of issue and repayment, interest rate, etc.)

6. Bank borrowings. Give details of emounts owed, interest

‘rates, terms, renewal arrangements and unused credit limits,
7. .Pending litigation either by or against the company.
8. Contingent liabilities, guarantees or endorsements.
9. Method of valuation of inventories. Note any departure

from stated procedure affecting past profits as shown in

in attached statements.

10. Book value and estimated current market value of inventories
for the past four years, adjusted to a comparable becsis.

11. Give the book value of fixed assets for the past four years
' according to the following breakdown:



12,

Attachment 2 (Cont'q) .

Book vaive of fixed assets at beginning of year (describe
basis of valuation)

plus acquisitions during the year, at cost

minus retirements during the year, at book value

minus normal depreciation (ctate normal depreciation
method and rates used by major categories of assets)

minus extraordinary depreciation or write-offs (or plus
any shortfall below normal depreciation)

plus revaluation of fixed assets

Book value of fixed assets at end of year.

(a) Give the average . :nual amount written off on bad
debts duriug the past four years:

(b) Give the total amount of claims overdue as of the
date of the latest balance sheet and percentage of
nominal value at which claims are récorded in the .
balance sheet. :

;o

P
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Attachment 3
INDUSTRIAL OR COMMERCIAL PROIJECT

FORECAST OF EARNINGS, RECEIPTS AND EXPENDITURES

Zrssen: Operavion
AR89 1960 etc.

AN{ ROM OPLERA TIONS

Revenus (Separately for ecch majer

[
3.
3.
4.
$.

Cost of Operation, Net lncome & Prefit

product or category of sales)

Aasual Sales (Uaite per year)

Unsit Sales Price N
Grese Nevenue (rom Sales () x 3)
Other tacome (describe)

Operative Yeare

Construction Yeare

1962 1963  etc. 1964 1963 1966

1968

Total lacome 3e4¢)

6.

PO

is

Operating Expenses:

& Maavfacturing

. Maintenance

c. General Administration
4 Distribution & Marketing
e. Short-term Interent

. Depreciation Allvesnces (Show dasie)
. Tanes {descride)
. Total Cust of Operation belore wterest

o6 Loag-te:.m Dedt (b thru §) )

Net lecome defure lnterest o

Loag-term Debt 3-9 _‘ . __ R

laterest on Long-term Dedt

Net Profit (or Loss) (10 - 11)

SOURCES OF FUNDS

[ B ]
ie
13
1.

7.

Net lacome before laterest (Rem 18)
Deprecistion Allowance (Lem 7)
lacrease ia Paid-in Share Capital
Borrowiage -
4. Existing DLF 07 A | D. Losns ) - .
S A.1.D Lean proposed herein ) .

€. Rher Long-term borrowings ) (show terms) -

(Lach loan separately) )
d. Aaticipated ohori-term loses )
QRher recespts (doscribe)

¢ Juewyouyy

Tetal Receipts 3cheu I

S5



Attacacens : {Cznt'd)’

N  Presens zui.on Caastruct.on Yeare Opecative Yeare
R 1999 1040  eic 1962 1%4) en 1904 1903 004 %87  :%d el

C. LUsL OF FUNDS

19. Censtruct.ea Experd.iuses
2 Thio A1 D Preo,ect
Foreigm Jurrency
Lecal curreacy
Tetal A1 D Projecs . . .
® Other Comstruct.on L T et -

¢. Tetal constiruclion enpendriures
20. Cureent Assete (minimam srpecied) (See Anaes Q
31. Fined, latangible & other Asacts (Se¢ Aanes Q
42. Debi Servvice:
8. Amortisation of Priacpal
(1) Exsoting DLF or A. | D. Leens
) A.1.D Loan projosed heran
(3) Oxher borrowinge
b Interseot
(i) Existing DLF o¢ A { D. Leans
(2) A.1.D Loan proposed hereia ‘ .
(3) Onher borrow.age -
23. Onher c:’cn‘ulurc; (daecride}

24. Totsl Expenditures (19 thra 25}

D. CASHTLOW

N S

2% Aanusl Cash Surplus (er Deficit) (Rem 12) : T
46. Cash to Reserves :

47 Caeh 15 Dividends

L

28. Caslk, Balance, Eand of Period 23 - 236 & 2 D) cee

E. BALANCE SHEET END OF PERIOD
Aossete

29. Curvent Assete (See Anngn Q)

30. lavestmente

31. Capital Assete (See Annex O)

32. Groes Assete (29 thru J1) e

33. Accumulated Depreciation .

34 Net Fined Asscte (32 - 3)) N B .. . - . . R

33 Intangible Assete (See Annex C) N N N (R '

3. Total Aecsets, ead of period (346 ¢ I3)
Liabilities
. Geurrest Liabidities (dus withia | yoar)
38. Share Capital {authorised. 10oued, paid-ia)
39. Reserves (descride)
40. Surplus: 8. Re-evalustion surplus
b. Karned Surplus er delict

41. Tetal Lisbilition (37 thru )9 o o7 -~ 40)

¥

1u

('P.%m:))

Sl
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Attachment L
INDUSTRIAL PROJECT

PRODUCTION COST

Cost per unit of output (pound, ton, thousand, etc.

based on ___ units per day or units per year)

Quantity
Required . Cost per Unit

Item per Unit Price of Product

Labor (cl asses and rafu) '
Raw material s (list)
Power
Fuel
Utilities
Supplies
'Supervisory and technical
sal rries (classes and rates)

Other direct costs

Total Direct Plant Cost
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A,

B.

ANNEX 15
FEASIBILITY ANALYSIS - FORT DEVELOPMENT OR STORAGE PROJECTS
M-_—

General

1.

: 8 -

This chapter covers the construction, enlargement or improvement
of a sea or inland port or any of the facilities built or operated

in connection therevith} or any warehouse, tank or other facility

fcr the storage of cannoditica; but limited to ports or facilities

which offer services to the general public under defined rate
achcdules. ‘

AXl tobica in this outline and in Scction I of the Feasibility
Analysis Procedures Manual should

be coﬁcidéred as appropriate, othera ahould be included as nccelsary
to denonatrate the soundness of the particular proJcct.

Location, nature and extent of propoaed construction, cnlnrgencnt
or 1nprovement

Relation to other borta or storcge fcciliticc{dhd.to applicant's
present operations, if any. : '

Description of major features of design.,

~ Proposed increase in port or storage capacities.

Anticibated effect on local and regional envirorment.
Bcncfitc,'coats and return on investmert. _ .
Reference to and the cpecific use made of anyrappliccbie répccta
(attach’.



. Commercial Econcaic Anzcta

1,

2.

Arca Served

&,

b.

Ce

Description and maps of area to be served, including pertinent
information on population, agriculture, natural resources, in-
dustries, highways, railrocads, und other factcrs affecting the
occurrence or movement of cammodities,

Principal commodities produced within the area aeMd by the

facility.

Types of cammodities imported.

Present Port and Storage Facilities

8. Map and description of present ports and major storage facilities

b,

C.

d.

e.

L.

in the country.

A map end description of the road, rail, inland wvatervay, and

- pipeline systems connecting the port with its service area and

the source of utilities such as water, electric povwer, or gas
supplied to the port.

Hydrographical chart of the port, its approaches, and its limits.
Names of any existing organizations, agencies, or companies
providing shipping and/or storage service in the project area.
Description of existing port and storage fariiities, j.ncluding
capacity for handling and storing various types of cammodities.
Present volume of commodity movements and/or storage within
the project area, . '

Extent to which inadequacies of port or'. n-t‘or;ge fﬁcilities are
retai'ding econamic growth,.

le.



e

3.

L.

5,

Applicant'a Iveaent Operationn, 10 Any

b,

L

Nature of present operation.

-Profit and loss statements for past five years. (See Attachment 3.)

If applicant is a private corporation, provide financial information
conforming with Attachments 1 and 2, as appropriate,

Present capability to provide various services.

Estimated volume. of business in each type of pervice for next

five years, with and without proposed improvement. (See

Attachment 3).

. Forecut of Future Businesa

b.

Ce

.

New traffic patterns expected to develop as a. result of the project.

"Estimate of volume of new buaineu which should devglop as a

: result of the project,

Forecast of future port and storage services for 10 years tollouing

- completion of the facility, supparted by graphs and an estimte 7

- of the rate of increase in demand for such services.

Breakdown of forecast to indicate business that would be drawn

from existing f;cilities 1n-the m._xrrounding area and buainen

......

which may be contenphted.

BExtent to which forecut is bued on ecomic factm's other thn.n

- those disclosed by hiatorical-prgn@s, .

Additionai. Capacity Required

b.

W 8. Additional port and storage capacities required to meet the
.
o

forecast of future traffic by Years, taking into account
possible expanded services of existing facilities,
Recommendec location of additional facilities to meet future _

requirementa.



“pi

E.

o, ' National Program
Description of national program for developnent of ports and -

storage facilities and the specified priority of the pro:)ect vithin.

this progrm.

7. Character of Anticipated Benefits

&,

b.
c.
d.
e,

f.

&

Increases in port and storage charges, custom dutiea,' ete,
Reduction in operating and maintenance costs of uxy existihg :
facilities, |

Increagse in general {:ax receipts which will result from
increased economic activity in the area.
Increased income to area served.

Faster and cheaper delivery of comodities.
General econamic effect of additioml services provided by
the proposed facility.

Direct benefit to local population through local expenditure
of the project furﬂa for labor, materials, food, rent, et'c..-'.

(temporary benefit),

'Environmental and Energy Considerationst* ‘.
"See Section I, paragraphs 9 and 10, for topics to be covered. .

Engineering Aspects and Technical Soundness

R Description and Ratiocnale

Basis for selection of location and comparison with alternative

sites considered, with reference to both economic and

physical aspects. (If facility is to be located in an area

" having a history of ~arthquake activity, a detailed aeimologic

‘study vill be required. )



> .

2.

3.

D beecribtiOri of engineering features of the project, 1nc1udiiwg

T type, initial and ultimate capacity, and operating features of

w major equipment required.

s e..‘ Justification for special provisions for handling or staring large

volumes of bulk commodities.
d.’ Reiationehip of capacity of the pm'oposed facility to present

'aervicea rendered and forecesta of future servicea.

ﬁeegn Criteria and Construction Sta.nda.rds

A, Design objectives, quality and type of service to be rendered.

b. Outline specificetions for materials and equipment to be 1hcorporated
fhto the facility.

¢. Outline specifications defining standards of construction which

vill have a uiaJor effect on the cost of cohif.rui:fioh, with epeeific
justification for any unusual standards proposed.
d.. Impact and earthquake factors to be used in structural design.

Surveys and Preiimina.rx Plans

YAy ﬁééult‘s of preli’mitﬁry surveys of project site, including

: _perfinent meteorological, oceancgraphical, hydrological, geo-
logical and seimmological data and infarmation on salinity and
" presence of wood borers. .
b. Results of test borings and soundings.
c. i*heter develoment plan indiceting atage construction, if conteme
'plated. .
d. Preliminary plans for docks, piers, wharfs and buildings and

outline specifications for cargo handling equipment.



f.

g

b

Preiizinary design and layout of railways, roeds, and utilities
serving the facility.

Sketches, disgrams or photographs of existing structures and
equipment. |
Description of plans for connecting new facilitieQ with existing

structures and for operating the combined facility.

4, Construction Labof. Materials and Equipment

Se

a.
b.

C.

d.

Availability of skilled and unskilled labor, including "traiaability”.
Availability of technical and supervisory bersonnol.

Source of major construction materials: cement, aggregates,

steel, etc.

Local availability of housing, food, fuel, lubricants, repair

"~ shops, etc. -

e
f,

o
8.

Suitable sites for construction camps.
Construction equipment requirements and source.

Availability and adéquacy of local aubcontfactora.a

Special Construction Problems Foressen T

b.

Ce.

d.

Climatic conditions, including length of wet and dry seasons,
currents, tides, typhoons, etc., which may affect ﬁhe co;itrucfibn
schedule. o
Maintenance of existing port or storage operations during

construction.

{

Limitations on construction schedule due to long léad-time, equipment an

materials,

Evaluation of possible major causes of delay: floods, labor.

disputes, political disturbances, etc.



e

.

" 6. Plan for Execution of Project

‘R, .

b

c.

d.

"General sequence of construction operations. including

identification of major elements which will control time and cost.

Construction methods, particularly as related to the use of

" labar intensive techniques.

?foposed methods of contracting for en_gineering, construction,
and construction supervision. |

Phased engineering and construction schedule (attach).

7. Opera{:ing Organization

b, :

e,

d.

Description of organization \'which"wm'mnage and operate the
facility, accompanied by an organization .chart,. present and
projected. 4

Qualifications of key management and technical personnel.

* Experience records of key management and technical personnel

presently employed.

Plans for recruiting and 'tr_aix‘iihg'."

P, f.’ Financial Aspects

1. Estimsted Cost

b.

C.

Estimated cost of land, engineering and construction, prepared
in accordance with the Cost Estimating annexes to Handbook 3
cited in Section C. |

Total estimated cost in U.S. dollars and local currency:

(1) To be financed by applicant.

(2) To be financed by loan/grant.

Anticﬁ.pated cost escalation during contract period.



2.

3.

(S \]

WOrkigg Cagital Reguirencnts

b.

Amount required at start-up and at the end of the first, second

and third years of operation to cover operating and maintenance

- supplies, spare parts, accounts receivable and cesh on hand.

Anticipated occurrence of seasonal peaks in working capital

- requiremcn%s and provisions for meeting these peaks.

Total Initial Capital Requiremernts

b.

- Ce

Working capital at start-up of operation..

Initial Capital Cost.

TR

Total capital requirement by time period and type of currency.

Maintenance and Operating Costs

b.

Estimate of annual cost of maintenance and operations including

_ labor, supplies, power, fuels, spare parts, aupe;vision andl'
- administration, broken down between local currency and foreign '

exchange costs. i
Comparison with the qq;nygnancq_and»ope:gting ipﬁfs_of existing
facilities at the prbject'aite qr -other aimiiqr faci;;t;ea )

in the country.’

,Total Annual Cost

Estimates of annual costs, including:

(1) Mainteuance and operatious.

. (2). ‘Depreciation on structures and equipment,

(3) 1Interest on loans.

(4) Taxes (property, income, etc.).

(5) Total by year and type of currency.

Extent to which above estimates have taken into consideration

governmental preferences such as tax remissions, tax deferments

U |



.“'

7.

1,

2.

‘i lher ooebs IRRLY I

Annual Revellues

a. Estimated annual income from port and dockage fees, handling
charges, storage charges, etc., for each of first five years
following project completion.

b. Comparison with present annual revenues, if any.

Profitability

a. Estimate of profit and lou for each of first five yeu'o folloving
campletion of facility (see Attachnont 3).

b. AEst:lmted returo by year on total capif,al cost and on m-morl'o _
investment. | .

c. General conclusicn as to profitability of the enterprise.

"/ G. National Economic Effects

Fxplain and evaluate in monetary toi'ﬁo"'whex"e.pou_iple: |

u. All tangible and intangible benefits noted \mdo?‘ c."/.'fl

b. Probable effeot‘on. commerce and industry in the area served and

" anticipated ancillary effects.
c. Positive Aand negativ}e effects on the environment or energy
o sou:oes; 1,e., improvement to or degradation of the envi:onmnt"»'
" and impact on the availability or use of an energy source, ete.
Coupa.re beoefito and costs and esti.mte rate of return on investment.

(For hnrbor developnant portion of the project, analysis should be

' bued on procedureo contained in Supplement No. 1l.

)t
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. Attachment 1
INDUSTRIAL OR COMMERCIAL
FROJECT

BALANCE SHEET

Attach comparative balance sheets for the past five yaars, according to
the following breakdown:

Assets

1. Current Assets:

& Cash 4

b. Marketable securities o

“c. Notes Receivable (show separately amounts owed
by subsidiaries; directors, shareholders, their
familiea and agents; all other amounts other than
normal commercial debts.)

d. Accounts Receivable from customers

6. Inventories :

f. Other Assets (describe)

lnvestments:

& In iu_biidl.lr'u-u o

b, Other Investments (describe) . .
Cipital Assets:

a. Land , .

b. Buildings and Site Facilities

¢. Machinery and Equipment

d. Construction in Progress
e. Other Capital Assets (describe)

Groes Assets: (1 thru 3)

. Dépreciation Reserves (state method of amortiiation)

Net Capital Assets (3 < 5)

Intangibles (patents, licenses, good iﬁﬁ, trademarks,
furmulas, franchises, stc.)

Other Asséts: ( specify)

Total Assets (6 thru 8)



Attachoent 1 (Cont'd)

Lisbilities
- 10, Current l.._lahultlu (due within one year)

a. Notes Payable . e
= to banks or other short-term lending agencies
= to holders of long-term debt maturing within = _
one year '
= to directors, shareholders, their families, -
and agents
b. Accounts payable to commercial creditors
_ c. Contractors' bid and performance boads
4l Royalties '
© 7" e Other C'urrer'xt‘ Liabilities (describe)

Vet e

11. Long-~term Debt (over one year) (indicate terms)
12, Construction Costs Payable

Capital and Surplvs

13. Capital (authorized, issued and paid-in)
14, Reserves: (describe)
15. Surplus:

a. Revaluation Surplus

b, Earned Surplus (or Deficit)
c. Net Surplus or Deficit)

Y

- 16, Total Liabilities and Capital

(10 thru 14 minus or plus 15) -



nl .

10.

11.

. , Attachment 2 .
INDUSTRIAL OR COMMER ClAl
PROJECT

FINANCIAL INFORMATION

Capital Structure (present and planned)

Authorized Capital

Issued Capital

Subscribed Capital .

Paid-up Capital : ‘
Capital Surplus (if any) arising from asset revaluation

Distribution of Shares

Totel Total No. of
_ Nominal Paid-up Votes per
No. Issued Amount ZAmount Share
‘Ordinary
Preference
Deferred

Indicate number and type of shares held by any individuals
and/or group controlling more than one-fifth of the votes.
Indicate relationship of such individuals and/or group to
the company. If held by a holding company or other indus-
trial enterprise, provide balance sheets, profit and loss
statements, and capttal structure information on such
enterprises. If held by individuals, provide general

and financial information on such individuals.

Outstanding debentures (term of issue and redemption,
interest rate, etc.)

Outstanding mortgages and other long-term debt (terms of
of issue and repayment, interest rate, etc.)

Bank borrowings. Give details of amounts owed, interest
rates, terms, renewal arrangements and unused credit limits.

?ending litigation eitker by or against the company. .
Contingent liabilities, guarantees or endorsements. |
Method of valuation of inventories. Note any departure
from stated procedure affecting pasc profits as shown in
in attached statements.

Book value and estimated current market value of inventories
for the past four years, adjusted to a comparable basis.

Give the book value of fixed assets for the past four'yelra
according to the following breakdown:



12,

_ _Attachment 2 (Cont'd)

Book valuz of fixed- assets at beginnlng of year (descrlbe
basis of valuatlon)

lus acquisitions during the year, at cost
minus retirements during the year, at book value
minus normal depreciation (state normal depreciation
method and rates used by major categorles of assets)
minus extraordinary depreciation or write-offs (or plus
any shortfall below normal depreciation)
plus revaluation of fixed assets B

Ui

Book value of fixed assets at end of year.

(a) Give the average annual amount written off on bad

’ debts during the past four years;

(b) Give the total amount of claims overdue g of the
date of the latest balance sheet and perc -.age of
nominal value at which claims are récorded in the
balance sheet.



' ‘_ . iOItCASY or uamug- RECEIPTS AND EXPENDITURLES
o Precent Opsration

1939

A. EARNINCS FROM OPERATIONS .
e e i 3 1LTCS

Revenue Separately for each majer
product or category of sales)

I. Anaval Sales (Unite per you:) RS

2. Unit Sales Price
3. Gross Revenue from Sales t=d)
4. Onher lacome (describe)

1960 ete.

Attachment 3.

INDUSTRIAL OR COMMERCIAL PIOJ:CI -

Construction Years

—_Operative Years

1963

1982 196) se. 1

1966 1907

ete
—

S. Total Income (3¢9

Coet of Opesation, Net lacome & Prels

6. Operatiag Espences:
Magwfacturing
.- Maintenance -
. General Adminiairation
. Distesbution & Marketing
. Short-term Interest
. Deprecistion Allowances (Shew basie)
. Tanee (describe)
- Tetal Cost of Operatien before interent .
on Lung-term Dedt (6 thre §)

Sanpope

T

(-] Wy

. Net lncome before Interest on
Long-term Debt S-9
11. Ilaterest on Loag-term Debt

e te e

1e. Net Prolit {or Loss) (10 - 11)

B. SOURCES OF FUNDS

13 Net lacome before laterest (e 10)
14 Depreciation Allowance tem )
1S, Incresse in Paid-in Share Capital -

16 Borrowings: N
& Existing DLF or A | D Leans ) .
% A.1.D Loan proposed hesen )
c. Other Lung-term berrowiage ) (show terms)
(Each loan separately) )

4. Aaticipated short-term loans ]
17. Oaher receipts (describe)

£ quompuggy

8. Tetal Receipte (13 ru I

————— e —— e . e

~t)



Awzachmens 3 (Cont'z)

A'n.umggonlm Ceonotruction Years Operstive Yeare
- 31999 1900 etc 1962 1963  et¢ ) 1968 4 1907 1908 ete

€. VysK Of FuNDS

‘19. Constrecicon Lapenditures-
8 Thio A 1.D Prespct
Fereign currency
Lecal currency
Total A. 1 D Preject
b iher Conottuct.on ’
€. Teotal construction expenditures . R : B e .-
20. Current Assets (misimum expected) (See Annen O .
81. Fined intangidle & other Asoete (See Annen O
22 Debt Service:
8. Amortisat:en of Principal
(1) Exioting DLF or A. 1. D. Leans
) A.1.D Loaa propesed hereia
{3 Orher borrowingse
S. laterest
(1) Exioting DLF ur A. 0. D. Loane
" {2) A.1.D Loan proposed hereia
(3) Other borrewings .. . -
23. Other expenditures (describe) ' - . -
24. Total Expenditures (19 thea 23)

O. CAsMTLOW

23. Aanea) Caoh Surplue (or Deficit) (Rem 13)
46. Coaeh to Reserver
47. Caoh to Dividends
28. Caoh Balance, Ead of Period U3 - 26 & 27)

E. BALANCE SHEET, END OF PLRIOD
Assete -
29. Curvent Asaste (See Annex Q
30. lavestments
31. Capital Acscts (See Annen C)
32. Groos Assets (29 theu 38)

33. Accumulated Deprecittion < "
3. Net Fined Asoets (32 - 30) . . ,
3%. latangible Asscte (See Annex C) TN R
3. Total Assets, end of peried (34 ¢ 33) : RO
Liabilitieo

. Current Liabilities (due within | year)
38. Share Capital (authorized, 1oouwed, paid-in)
9. Reose- <10 (deocribe) ) . .
40. Surplue: a. Re-evaluation surplue
. Caracd Surplus or delicit
41. Total Liabilities (37 thru 39 ¢ or - 40) . . .

(p,3u0D) € HtwmpeIy

Wl



ANNEX 16
e ?E'ASIBILITY ANALYSIS - ELECTRIC POWER mo.ni:'rs'

j, 'mie chapter covers the construccion or expeneion of' electrie
generating plants, transmission and diltribution systens, . or
:em/ combination thereof,
2. ALl topics in this outiine, and Section I of the rea'ubnity
' Amlyeie Proceduree Manual ehould be coneidered, as appropriate.
'Othere should be included as neceeeary to demonatrate the soundness
of the particular project.
B. Bummary
1. Scope and magnitude of _project and area served. |
2. Locetion end reletion to exieting electric tecilitiee, uluetreted
on me.p or aree..
3. -Locel and regional etfecte on environnent.
;'h. "mJor reaturee of project.
5. Estimate of cost and return on 1nvee‘txeeht.
6. Reterence to and epeciric use mde of emr eppliceble reporte.

| 7. Cc:npliance of proposed hydroelectric pro.jecte vith criter:la in
Supplement No. 1.

C. Poiver Sxetem Develoaent

1. Power Market

a. Number of preeent coneumere by cheeiticetion (reeidentiel,
comerciel, industrial, governnentel, ete. ) power demand
and conaumption, and past and estimated future rates of gx-Mh
for each category.

. : |
b. Requested or potential service to large or special consumers.
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2
c. Forecast of future KW demand and KWH energy requirements, by
‘year, for 10 years, prone.rix_:kls§sd. to historical trends and
.pres;ht demand and supported by appropriate graphs and statistics.
- d;' ‘System characteristics such' as freqnency;Aphaae,.voltnges,
ir“pbverhtactors;-dive:aity~factora,.loed.factors, plant factors,
| lf.hour?-of’service per day, seasonal variations, etc.
e’ i-ypical daily load patterns for annual peak and minimum- demand
‘ f‘periqu- presently experié:aced, anticipated.when project -goes,
into commercial operation, and anticipated when.project fully. .
] utilized. |
£ . Reference to and svmmary of information from area pover users,
“CCmarket ‘surveys, and other: pertinent: studies. m{ reports.

2.' DPresent’ Power System . "

«, Brief description of the service area, 1lluatrated by maps and'
?diﬁgrams‘ahowing-Ibcation.otfprgsent.and plannﬁa trgnsmiseiop and
. distribution systems, power sources, major substations, swigching
" stations and interconnections with: other aysﬁema.

b.’" Description of ‘existing facilities whickr provide electric ‘pover

’”*ﬁderyicg in thefarea;l1nc1ud1ng'capgcity:and‘xeserves»of.eaéh
”;yatem."klso-include list of plangs, major power iines anﬁ
_Subatations, indicating ownership, purponera;rvpd, cond;tioh
“and sge.. o

¢. Discussion of pertinent laws, regulations; codéa, licenpea and

franchises, the existence or lack of which may limit use of new,

.mcre efficient equipment or methods and may affect the design:

and cost of the-proposed facilities.



d.' Inadequacies of present systems such as low voltage, insufficient
capacity, low reliability, excessive outages, etc.
e -Current. planning in support of or in conflict with the proposed
7. gystem,
f. - Valuation of existing facilities and how and when established.
g. - Present indebtedness and losses carried forward.
h. . Adequacy of presenf rate etrﬁcturea and methods df collection.
i, Compatibility of the design of .the predent ayateﬁ with éxistihg_
- equipment and materials. | |
J.  Description of major units: of éxisting.syitema,'1nclud1ng'thé
. following at minimum:. . |
: (;) For each generating plant, indicité%location, type (étggm,'
diesel or hydro), KW rated capacity (name-plate and
capability), type of fuel used, date each unit inntailed,
‘normal utilization (base load, peaking or étaﬁdby éeivice),
KWH generated, and peak KW demand for each of the past
- five years.
:2-(2)- For "each hyﬂroelectric plant, include the firm or
defendable KW and peak K capacity and the annual KHﬁ
' éhergy output broken down into dependable and
secondary energy for normal, wet and dry years.
- .(3) " For each transmission system, indicate design criteria; '
. operating voltage, points connected; length of circui£;'
- type of structures; type, size and spacing of conductors;
- and date systém was built. .



(4) Por each substation, indicate area served, incoming and
outgoing circuits, type of structure, number of power
~ transtormers, XKVA rated capacity and voltages, and type of
capacitors, synchrornous condensers, and switching, metering,
relaying, and comminication facilities, etc.
(S) For primary and secondary distribution systems, indicate
- design criteria, consumer densities, voltage levels and
regulation, type of circuits (number of conductors,
underground, overhead, etc.), materials used for conductars
and poles, miles of system, sectionalizing, metering, ’and‘
sizes and total capacity of distribution tramform&s‘.

:(6) For interconnections:with other systems where power is
purchased or sold, give 1ata on purpose, XKW and KWH
transferred, and rates and contract arrangements as appropriate.

(7) For:general plant, describe other ancillary facilities such
as varehouses with equipment and material, headquarters
offices, laboratories, computers, dispatching tacilities,
communications equipment, vehicles, and major comstruction
and maintenance: equipent. | | |

. 3. .Plan for Meeting Future Requirements

a. Proposed long-range plan showing how projected power fequii'ements

vill ve met and how proposed project will fit'into this plan and
be integrated into the existing system. - Attachmpt 1 shows

- suggested form for tabulating the reault.a- of -the load forecast
and the plan to meet it. The following supporting details should
be included ard/or described: |
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(1) .

. to the arious power sources (present, proposed and future)

.(2)

+(3)

(b).
- for standby or peaking service,
- (5).
,-Qf,qqcp source of power during the year the proposed project

: (6).

(7)

5
Assignment of the demand (KW) and energy (KWH) requirements

to obtain the optimum use of all facilities for base load,
peaking, off-peak and standby service; give attention to
system power and energy losses including generating station
service, transformation, transmission and distribution

losses, and system reserve requirements.

here hydro-generation is involved, indicate ;he estimated
output on an average annual water year basis, the method of
.aerving system requirements through a dry year and utilization
bf excess hydro-energy during periods of maximum flow.

Interim system requirements dur;ng_const:uction of the

-proposed facilities.

Retirement and disposal qf_obqpleteﬂgaci;itiea not needed

Annual load duration curve of the system, showirg the output

. goes into operation and for the last (10th) year of the

..8ystem load projection.. Where hyiro plants are involved,

show how power sources will be utllized during normal,

vet and dry years.

‘Discusa.standarda of service such as allowable voltage

drop, reserves required, and plans for meeting expected

load growth.

Describe and evaluate previous pertinent studies and reports
such as market surveys, area econcmic studies, power studies,
and statistical data utilized in support of the proposed

project.
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Ehvironaental'and Energy Considerations

See Section I, paragraphs 9 and 10, for topics to be covered.

Engineering Aspects and Technical Soundness

1. Dvaign

a,

b,

c.

Describe engineering features of the proJect and indicateifne-“
bas’s on which the project location, deaign, and type and aize

of maJor elementa were selected

"Provide a general layout and preliminary engineering drawings
(attach prints),

Extent to which the characteristica and capacities ot exiating o

facilities may be affected by the proposed project, such as

'interrupting capacities of cireudt breakers, fuel storage and

handling, transmisaion syatem, etc., also diacusa retirement of

ﬂ

facilitiea or changea in basic purpoae or use or exiating plant,

.g., an exiating powver plant used as a primary source ot power

'ia diaplaced to secondary uae when a new plant goea into oervice.

Deaign and construction standarda which will apply, including
any Tocal codes, regulations and ordinances which may be applicable.

Information about maJor proJect featureo as followa*

'(l) ‘Generating Staﬁiona'(ali f}pes).““

'(a)';Descripéion of site.

- (b) Means used to deliver plant output into the power

v

syntem and to conaumers.
(c)' Reports on soil tests for toundations.
(d) “Significant geological, meteorological, aeiamological
" and’ lightning data.

?35 Required aite hnprovementa and access to highway, railroads,

watervays, etc.



T
(2) }Wdroelectric Projects
(s) Selection of proposed site in lieu of possible
nlternstives.
‘(b)..Stresm runort records available, period covered, and
o locstion of gaging and meteorological stations.
(c):lwater rights and present and planned upstream and
- downstream uses. | 7
(s)_ Details of water sveilsbility and utilization, including
- storsge, drsw-down snd estimated monthly XKWH generation
under vsrious flow conditions,
(e) VDependable asd secosdsry pewer output of the perect,
| i suﬁperted by sﬁpropriate analysis., » 7
(f)‘;Geologicsl studies and site borings for dsms, tunnels,
f _ csnsls and maJor structures.
gé}; Basis on vhich decisions vere made as to type and
,M.-'height of dam, size of reservoir, number and size
'of genersting units, cspscity ot spillway, diversion
.tunnels, penstocks, gstss snd other major features
of the proJect. | |
) gpz Cspacity-sres curve for the reservoir.
: (ii .The extent and results of studies of reservoir
. .sedimentstion and downstream channel effects resulting
- from project aperssion.
.i(j)p.Required scquisition of land, reservoir clearing, snd

~ relocation of rosds, rsilrosds, ete.



.-.,'(3)

(4)

(k) Design allovances ror floods, earthquakes and other
special conditiwns.

fl) Availability of material for construction.'_

Thermal Piants (steam, diesel, gas turbine, etc. )

ﬂa) Description of site witb suitable drawings sboving
ground surface contours and location of principel

structures.

(b) Detailed information on fuel, including sources,

availability, analysis, caloric value, means of delivery~

and delivered price.

(c) Provisions for fuel storage and handling at the plant.

-w --L PR

(d) Estimated beat rafe of the plant and basis on wbich §

' 'l) .....-‘. Sae SL dhalt

estimate was made. (Should be the average heat that

could reasonably be expected based on normal operation

of tbe plant in serving its share of the gysten load)

‘t

.'..'..-" - -

(e) Heat balance studies.

() Source, quality and availability of plant cooling water

LN _._.w, . ave

and boiler make-up water.
(g) Solution of special problems, sucb as ash and

effluent disposal, smoke and fly ash generation, and

T LAUAND Lo Tod

prevention of site flooding. ,
e ININLALICT e AL S

Transmission and Distribution Systems

(a) Basis on vhicb design was made, considering pover

losses (12R corona, etc. ), voltage drop allowance,

system stability, economic loading, etc., including

scope and results of network studies made,



,,.553

(c)

@

(e)

_(,f)

(8)’

Imscrice power scurces if not pars of the prolect.

‘Elaborate on such items as experience, sfindards'or

operation, reliability, policy regarding reserves,
planning to meet future needs, rate schedules and
existing oi proposed contractural arrangements.
Type of design and materials to be used for

supporting structures, protective treatment of wood

atructures, average span lengths and conductor 8ize,

type and apacing

;One-line diagrams showing proposed system and 1ts

relation to the existing system, ‘
Right-ot-way requirements covering any problenc auch'.
as contormance with laws governing condemnntion ot

property, clearing, long overwater spana, etc.

‘Special measures to overcome etrecta of dgposita~oh

insulators.
Description of metppd to pq_uaed for sectionalizing

ard cammunication.

Substations and Switching Stations

(t)

(v)

~(e)

Location and purpose of each station, vith KVA and

A voltages, type of structure (steel, aluminum or
wood) and number of circuits.

Type of transformers (tap changing, cooling method,
voltages, etc.).

Major circuit breakers ani regulating equipment such
as capacitors, synchronous condensers and voltage

regulators.
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(4} Special relaying and metering equipment.
2. _geciticstions
Qutline specificstions for equipment and construction defining
standards vhich will hsve a signiticsnt effect on the cost or cone
struction, vitn specific justification for any unusual standards
proposed. |
3. Construction La‘borI Materials ard gguipgg nt
8. Manpower requirements. |
b. Skilled snd unskilled lsbor and technical and supervisory
personnel available.
c. :Locsl svailsbility of cement, steel, sggregates, poles, crossarms
and other construction msterisls.
"d. Types of construction equipment required for the vork, vith anA
o “"indication oi’ equiment s.vs.ilable locslly and equiment which

must be imported.

A3

h;' Spgcial Construction Problems Foreseen
a, Climstic cr 1itions, especially length of wet and dry ssssons,

which may etrect construction schedule,
b, Geologicsl conditions.
C. Necessity of keeping existing power fscilities in service..
d.;sLocsl trensport of mmterisls and equipment.
e, Time required to obtain delivery of.imported msterisls ond

equipment,.
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5. Plan for Execution of Project

b,

Ce

d,

e,

b.

.Ce

Tox

B
T T e

d.

¢,

General construction plan, .

Proposed methods of contracting for engineering, conatruc_tién,
and construction aupervision. |
Tests to be performed on completed works.,

Equipment guarantees required.

Engineering and construction schedules (attach),

rat Organization and ity of ement

Description of management organization, including an organization
chart and names and qualifications of key officials,
Number and qualifications of management and technical personnel

required,

. Number, qualifications and -g_v_a_ihbility of required operating

‘personnel.

Plans for recruiting and training. .

_Availability of necessary office facilities and,transpart

; .:'a. quiment. o

b g

Provisions for adequate management and maintenance thrbu.ghout
the 1ire> of the proposed lo#n.

Overall Technical Soundness

1.b'A

Ce-

d.

Proven reliability of pfépoaegl equipment, _ o
Assurance that proﬁosed syafen;_ will produce and tramj.t .povex_f.
at rates stated on a continﬁing and dependable basis, with

full consideration of load and plant factors., |
Analysis of any adverse factors and measures proposed to overcome
them.

Steps taken to conduct additional studies or obtain specialized
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advice, if required, for final design.

F. Pinancial Asg:cta

1.

2,

;.

Estimated Cost of Project

. Estimated cost of the project,‘frepared‘uaing"the'Coat Estinating
Annexes to Handbook.3 cited in Section C. Coata should be broken

down by major items, as suggested in Attachment 2, and by local

currenc& and foreign exchange costs.tabulated under the various

cources ot'financing. Coats of owner-supplied (in-kind) naterial,

;eouipﬁent,'auperviaion; engineering and force-account‘vork |
ahould be included, as well as vorking capital required tor

' atart-up and tor rirat, second and third years cf operation. |
Contingencier ahould be indicated separately. |

b. Eatimatea should be aufficiently detailed to enable an independent

. revieuer to recognize the acope ot each item and be able to .

A.I D. Financed Items
Detailed breakdown vhich indicates the estimated cost of srecific

itema to be procured or contracted for utilizing the requested

*A 1. D. funda.

Annual Coats

\

Eatimated annual coat of power and energy, broken dovn into
production, tranamiaaion and diatribution coata, for each -
aignificant year (See auggeated format in Attachment 3),

including the tirat year of operation and the first year of

tull utilization. Include detaila on conputationa of following

- A

.coata-:

check and verify the costs. Supporting data should be included.

1%
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b,

.-
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(1) Operating and maintenance labor, matarials and spare parts,
- . operating supplies, water, lubricants, chemicals, etc.

. (3) Supervision and administration.
.:(4) . Taxes, insurance, eic.

(5). Depreciution charges baaad"dn_deaign_lira of various elements.

(6) 1Interest on loans.

Where necessary for evaluation _purposes, give an additional

‘breakdown to show production coata broken dovn into W capacity

and KWH energy cumponenta VR ‘hat coat may be compared vith danand
and energy components in rate schedulea or to eatabliah the KW
capacity necessary to compute the value ol peak capacity.
Portion of the annual poat'covaripg apppliea,‘apara parts and
technical supervision which muat be'iaforted together with a
statement as to source and availability of foreign exchange

required to cover auch importa..

- Annual Income

b.

a.

Applicable lawa and regulationa_gqverning'the establishment of
rate schedules and allowable return on investment (attach gopiea).
Rate achedules to be adopted for each major class of consumers
with an explanation of the basis for adoption, taking into

account the ability of consumers tb pay.

- Average rate per unit of power and energy sold over the past

several years and the estimated average rates for the next
10 years, with recent major changes explained.
Explanation of any anticipated changes in rate schedules.

Estimate of power to be sold during each year of next 10 years.

(from C above).



f.

.J‘Z‘f'

LY

Estimated annusl gross revenue from power sales.

S5 Econcnic Justification and Profitability . _ ]

a.

b.

C.

d.

‘t:

Proforma balance sheet showing the financial position of the
owner upon completion of the project. (See Attachment &4)
Financial projection showing the profit and loss and cash flow

for each year beginning with the present year and extending'

~through a minimum of 10 years. (See Attachment 5 for a suggested

format.)
Analysia and comparison of costs of power production.
An‘iysia of financial statements to indicate that revenues Qill

provide an adequate return on investment and that sufficient

'funds will be generated to cover all operating costs, including

1ntereat, taxes and depreciation or amortization of debt (whichever
is larger), to provide rererves for replacement and renewal;

and to finance expansion of the facilities in the service area -

'tb meei future demand.

Comparison of net profit of proposed project with estimated

“profit of one or more possible alternate,plaqq“fgr.meeting pover

" system requirements.

?or hydroelectric projects, compare benefits and costs in accordance

" with procedures set forth in Supplement No. 1. If power

produced is the only benefit to be considered, the cost of p@wer
from the alternative source most likely to be used in the absence
of the project normally provides a measure of the power behefiti.
The ratioc should be based on equivalent power ond energy from
the hydro and altern#tive source delivered to the same load
centers by including transmission and transformation losses

and costs. Annual ccsts should include operation, maintenance,
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15

bR

‘ intoreat‘and depreciation, with depreciation rates commensurate
with the estimated econcmic life of the facility. The comparison

'ohould be supplemented by sufficient details to support the .

conclusion. (See Supplement No. 1l.)

G. National Economic Effects

" Explain and evaluate in monetary terns where posliblo-

Q.

Benefits which will accrue to the national economy, in addition_

to the profits earned.by the project ovneis;.such as: . o

(1) Taxes paid by the industry. -

(é; More etficient utilization of labor as compared with other
available activities.

(3) .Proviaion oflo market for local fuels and other rav materials.

(k) Benefits to consumers (lower prices or more dependable

supply of power)

(s): Stimulation of other industrial development.

(6): Manpover training in power operations and management.

ﬁositivo and negative effects on the environment or energy
:sources; i.e., improvement to or degradation of the enviromment

and'imoaotvon the availability or use of an energy source, etc.
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Attachment 1
ELECTRIC POWER PROJECT

SYSTEM REQUIREMENTS-POWER & ENERGY SOURCES

Calendar Years

A.. SYSTEM DEMAND MW
- By substations, Areas or
1o0ad centers

TOTAL DEMAND, MW

-Demand Diversity Factor - %
Coincidental Demand MW
System Losses MW
Net System Demand MW

B. SYSTEM ENERGY, MWH
By substations,  Areas or
load centers

TOTAL MWH SALES

Transmission & Distribution Losses, MWH

Net MWH Supplied
System Load factor %

C. POWER SOURCES

Show installed KW for each plant or
other power source, to provide
requirements (including reserves)

Less Total Reserves, MW

‘NET SY3TEM DEMAND, MW

. D. ENERGY SOURCES

Show MWH supplied from each of
above aources accounting for base
load, peaking and ctandby require-
ments to equal requirements supplied

NET MWH SUPPLIED

Last Year For Minimum of
of Record 10 years by Year




3

Attachment 2
ELECTRIC POWER PROJECT

""CAPITAL COST AND INVESTMENT

(Provide Separate Tabulation for
Each Source of Financing)

Local U. S.
Item ' Currency Dollars Total

1. Generating Plant - Thermal

a. Land and Land Rights
. b. Structures and Improve-
ments
c. Fuel Storage and Handling
d. Cooling Water Supply
e. Boiler Plant Equipment
f. Turbine-generator Plant
Equipment
g. Engine-generator Plant
Equipment
h. Plant Step-up Substation
i. Misc. Power Plant
' Equipment :
- jo Other (explain) R

Sub-total, Generation
(thermal)

la. Generating Plant - Hydro

- a. Land and Land Rights
b. Structures and Improve-
ments
¢. Reservoirs, Dams and
Waterways
d. Turbines and Generators
e, Accessory Electric
Equipment
f. Plant Step-up Substation
g. Accessory Mechanical
Equipment
h. Roads, Railroads and
Bridges
i. Other (explain)
Sub-total, Generation

(hydro)




2. Transmission (show each voltage

3.

4.

Item

b.
Ce
d.
e.

class and circuit separately)

Right-of-Way Procurcment
and Clearing '

Poles, Towers and Fixtures

Overhead Conductors

Underground Cable & Conduit

Insulation and Hardware

f. Other (explain)

t
b.
Ce

d.

Qe
f.

Sub-total, Transmission

Substations (show each sube

station separately)

Land and Land Rights.

Structures

Conduit, Wiring & Busses

Protective & Auxiliary
Equipment

Switchgear

Transformers

Other (explain) N

Sub~total, Substation

Distribution (show each area

b.
c.
d.

e.
f.

g
h.

separately)

Right-of-Way Procurement _
& Clearing
Poles, Towers and leturea
Overhead Conductors
Underground Conductors,
Condulit and Devices
Line Transformers
Sarvices
Meters
Other (explain)
Sub-~total, Dlstrlbuuon

A**a~hment 2 (Cont'd)

‘Provlde Sqnntc Tabulation for

- Each Source of Financing)

Local U.S.
Currency Dollars: Total

€% |



Attachment 2 (Cont'd)

(Provide Separate Tabulation for
Eacl S~urce of Financing)

Local uU. S. :
Item : Currency Dallars Total

‘5. General

a. Land and Land Rights

b. Office Buildings, Ware-
houses, Garages and
other Misc. Structures

c. Office Furniture and
Equipment

d. Transportation Equipment

e. Shop

f. Laboratory Equipment

8. Tools and Work Equipment

h. Communication and
Dispatching Equipment

i. Computers

jo Other (explain)

Sub-total, General

6. Improvements & Replacements
(explain and itemize)

Total Direct Cost

1. Eng'mee ring

8. Administration .

9. Contingency

.10, Other (explain)

Total Construction Cost

11. Interest during Construction

12. Working Capital

13. Overhead and Indirect Costs

Total Investment






Attachment 3
ELECTRIC POWER PROJECT

“ ANNUAL PRODUCTION COSTS
... (Proposed Facilities)

‘Year-

First Year's  Facility Fully
Operation Utilized

Plant Capability, MW
Station Usage %
Net Station Heat Rate, BTU/ KWH "
Gross Generation MWH
Net Generation MWH

Production Expenses
Direct Production Expense
Operating Labor and Supervision
Operating Supplies & Equipment
Maintenance Labor & Expenses
Maintenance Material
Fuel
Other, explain
Sub-total

Indirect Production Expenses

Replacement (not included
in maintenance)

Depreciation

Interest

Taxes

Insurance

Other, explain
Sub-total

Total Production Exbenu



Attachment 3 (Cont'd)

Year
First Year's Facility Fully
‘Operation- - -~ Utllised

Transmission Expenses
OLM (by voltage class and circult)
OkM, Step down substations
Taxes
Insurance
Depreciation -
Interest. -
Replacement (not included in OkM) .
Other, explain U — | ——
Sub-total — y -

Distribution Expenses (same breakdown
" as Transmlission)

Sub-total

Genoral Plant Expenses.

Depreclation

Interest

Inventories and Spare Parts

Replacement

Administrative &k General

Taxes '

Insurance

Other, explain _
Sub-total L

Total Cost

Unit Co-tlxw

1
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2.

C 3.

4.
5.

6.

7.
8.

9.

10,

11,
12,
13.

14.
15.
16.
17.
18.

19.

Attachment 4
ELECTRIC POWER PROJECT )

;'.-'tah_!i BIVCE GHEET

(Show Cuniparative Balauce Sueet for Fast Five Years)

Assets and Other Debits

Electric Utility Plant:

. &. Production Plant
b, Transmission Plant

€. Substations
d. Distribution Plant
e. General Plant
f. Construction in Progress ‘
g. Other Utility Property (deccribe)
h. Intangible Plant
Total , Utility Plant :
{. Accumulated Provision for Depreclation
and Amortization
Net,Utility Plant v
Non-utility Property Less Accumulated Provitlon
for Depreciation and Amortization
Investment in Associated Companies
Other Investments
Special Funds . .
Total, Other Property and Investments
Cash
Special Deposits
Temporary Cash Investments and Marketable
Securities
Accounts Receivable - Customers
Other Receivables (show separately, amounts
.owned by subsidiaries, directors, shareholders,
their families or agents; all other amounts other
than normal commercial debts).
Inventories : supplies, materials and fuels
Prepayments
Other Curreant and Accrued Assets
Total, Current and Accrued Assets
Unamortized Debt Discount and Expense
Extraordinary Property Losses
Preliminary Survey and Investigation Charges
Clearing Accounts
Other Deferred Debits
Total, Deferred Debits
Other Assets (specify)
Total, Assets and Other Debits

1




20,
21,
22.

23,
24.
25.

26.

27.
28.
29.
30.

3.
32,
33,

At.tachmer.

L (Cors'd)

laalhilities and Oehier Credits

Capital Stock, Authorized, issued and paid in
Other Capital Stock Items (lpecxfy)
Surplus:
a. Earncd surplus or deficit
db. Revaluation surplus
c. Other susplus (specify)
Total , Surplus

Total, Proprietary Capital
Bonds '
Advances fromn Subsidiaries

Other Long-te m Debts (specify tezml)

Total, Long-term Debt
Current Liabilities (due within one year):
Rates payable:
a. To banks or other short-term
.lending agencies
b. To holdera of long-term debt
maturing within one year
¢. To directors, sharenolders, their
families and agents
Accounts Payable to Commercial Creditors
Contractor's-Bid and Performance Bom‘ls
Dividends Declared
Other Curreat and Accrued Liabilities

Total . Current and Accrued Lnabilitiel
Deferred Credits (apecify)

Operating Resources (specify)
Other Liabilities and Credits (specify)

Total , Liabilities and Other Credits



Attachment §
ELECTRIC POWER PROJFCT

'FINANCIAL PROJECTION

Projection by Years.
Current Minimum 10 Years

. STATEMENT OF OFPERATIONS

A. Revenue (Provide detailed calculations from each
category of sales for a sample year)

1. Anuual Sales (KWH per year)
2. Unit Sales Price

3. Gross Revenue from Sales(1x2)
4. Other Income (describe)

5. Total Income (3+4)

B. Cost of Operations

l. Production Expenses (show each plant separately)
a. Steam Plants (Name)
(1) Not generaticn (KWH per year)
(2) Operaticn and maintenance
(3) Fuel
(4) Other
Sub-taotal, steam plants

b. Hydro Plants (Name)
(1) Net generation (KWH per year)
(2) Operation and maintenance
(3) OtLer
Sub-total, hydro plants

c. Other Power Plants (Name)
(1) Net generation (KWH per year)
" (2) Operation and maintenance
(3) Fuel
(4) Other _
Sub-total, otker power plant

d. Purchase Power (show each major source) ,
(1) Net energy purchased (KWH per year)
(2) Unit cost of purchase pover

Cost of purchase power




Attachment S (Caut'd)

" Projection by -Years--
Current Minimum 10 Years

e, System Control & Dispatching

f. Other Power Supply Expenses (explain)

2. Total Production F.xpénsé )

3. Transmission Expenses - =
a. Operation and Maintenance

b, Other
Sub-total, Transmission-- Tl

4. Distribution Expense
a. Operation and Maintenance -
b. Other o 3
Sub-total, Distribution

-

- e
- - —

5. Other Expenses (;xpla_.ln-)
6. Total Operating Expenses

C. Fixed Chargu

1. Depreciation : ——————— -
2. Taxes

3. Insurance

- 4, Administrative and General " e e e

5. Consumer Accounts and S;lea

-

6. Other Charges (ex‘[i}aip)‘

7. Total Fixed Charges (before interest)

D. Total Production Cost (B6 + C7) --

E. Neot Profit or Los#" (Bgfore interest) (A5-D)

F. Interest s

G. Net Profit or Loss (E-F)



Attachment

ont‘'d

[ L

. Projection by Years,
Current Minimum 10 Years

IL. CASH FLOW

'A. Cash Receipts

1.

2.

9.

10.

11.

12,

13.

Net Profit- Before Interest (Item 1 E)
Depreciation Taken (Item I C 1 )
bther (éxplain)
Increase in Paid-in Share Capltﬂ
Bor-owings: :
a. Existing A.L.D. or DLF Loans
b. A.L.D. Loan Requested L
c. Other Long-term Borrowing (give terms)
d. Finance Future Additions Required
to Frovide for Lcng Range Plan
(See Chapter IlI, Section II C)
Sale of Assets (explain)
Decrease in Accounts Receivable
Dccrease in Inventories d
Decrease in Other Assets (explain)
Increase m Accounts Payable
Increase in Other Liabilities
Other Receipts (explain)

Total Receipts

B. Cash Disbursements

1.

2.

Net Loss Before Interest (Iterm I E)

Construction Expenditures:

2. This A.1.D, Project

b. Other Construction .
c. Future Additions (See A 5 d above)

3
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Attachment 5 (Cont'd)

Projection by Years,
Current Minimum 10 Yearc- ———

3. Current Assets (Minimum Expected) (See Annex J)
4. Fixed, Intangible and Other Assete (See Annex J)

5. Debt Service: . St
a. Amortization of Principal
(1) Existing A.1.D. and D. L. F. loans
(2) A.I.D. loan requested
(3) Other long-term borrowing
(4) Borrowing for future additions
b. Paymeat of Interest
(1) Existing A.1.D. and D. L. F. loans
(2) A.I.D. loan requested
(3) Other long-term borrowing
(4) Borrowing for future additions

6. Other Expenditures (describe) -
7. Increase in Accounts Receivable

8. Incrcasec in Inventories

9. increase in Other Assets (explain)
10, Decrease in Accounts Payable

11. Decrease in Other Liabilities
(Exclude Borrowing)

12. Other Disbu;sementn (explain)

13. Total Dilbux:aement

! P
[ LS R RS \u“'._‘id.ln’ , ' ‘ 1 y

14, In~rease (De‘creape) in Caahh

. AL - < - et

15, Cash Balance Beginning of Year

A - -

- mve - . — — e

FAPENS

16. Cash Balauce End of Year
o

—l - G - SRS TLuEm,

Ill. BALANCE SHEET, END OF PERIOD

- - -
av 102 a2

-~

1

- i myv e
-~ ~

A, Assets

2 o vw oL agtlon
-
7

1. Current Auotg {see Annex J). - T2 Az 2 above
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g0 Wn

1.
2.
3.
4.
5.

6.

Attachment 5 (Cont'd)

Current

Projection by Years,
Minimum 10 Years

Investments
Capital Asseis (see Annex J)

Gross Asscts (add 1, 2 and 3)
Accumulated Provision for Depreciation

Net Fixed Assets (4 + 5)
Intangible Assets (see Annex J)

Total Assets End of Period

Current Liabilities (due within one year)
Long-term Debt (due more than one year)
Share Capital (authorized, issued and paid-in)
Reserves (describe)

Surplus:

a. Revaluation Surplus

b. Earned Surplus or Deficits

Total Liabilities and Capital
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ANNEX 17

., FEASIBILITY ANALYSIS ~ AVIATION GROUND FACILITY PROJECTS
M‘“

A. Ceneral

1. This chapter covers the construction, enlargement. conversion or

2,

improvement of an airport or related facilities. In addition to

the runways, taxi strips, roads and parking areas, airport facilities
(buildings, utilities, fuel systems, and other technical requirements),
airway tacilities (communications, navigacional aids and meteorological
stations), air traffic control installations, search and rescue
facilities, and essociated training in all aviation categories may

be included in the project.

All topics in this outline and Section I of the Feasibility Analyais
Procedures Manual should be considered, as gppropriate. Others should
be included as necessary to demonstrate the soundness of the particular

project.

B. Summary

.

LR

2.

3.
- h.

S

Location, nature and extent of proposed construction, enlargemeqp,
conversion or improvement.,

Relation to other airports and airway facilities, national ang
international.

Description of mijor features of design.

Anticipated effect on environment of local and regicnsel areas.
Reference to and specific use made of any appiicable reports or

long range development plans (attached or readily available elsewhere),
Brief statement of conclusions as to relative benefitc and cost and

return on investment, including improvements.in sal2ty and regularity



P

2
and efficiency of operations; increases in volume of traffic that
can be handled, size of aircraft that can be accammodated, and aircraft
ut ftization: and direct and lndjvect contridbut iona to ecconamie jutin-
structure, nation bnilding, and social and economic development.

C. Developmental Aspects

1. I'sition of Project in Overall Program

a, Map and brief descr:!.ption of present airway system.
b. Present transport systems other than air (rail, highway, water,
pipelines, etc.).
c. Extent to which development of air transport will stimulate
economic growth.
l d. Value of aviation facilities during national emergencies.,
e, Relationship between civil and militery aviation iifrastructure.
f. National program for airport develcpment and priority of
project within this program. N
}‘ €. Extent to which project will racilitate national and inter-
national movement cof people and commodities and romote inter-

national commerce and understanding.

4
YN

2. Reiation to Other Transport Systems
,’ a. Present distribution of traffic between the varjous transport

systems., o
b. Anticipated effect of project on such distribution and on
economics of other transport systems.

¢+ Relative availability of vehicles, operating versonnel, fuel

' o

servicing, etc.



“"d. 'Estimatgd or actual eéﬁp&rable truansportation costs for the
varjous systems,
te. Capital and operating costs of the surface transport system )
that would be the most likely alternative system.
Effect on Develomment in Project Area
a&. General description of area served (physical and economic,
including agriculture, industry, centers of populaticn, and climate,
as related to air traffic generating activities),
b. Estimate of volume of passenger and air freight business which
will develop over next five years as a result of completion
of the project, und improvements in sociel, sultural, government
and trade sectors which will be achieved.

ool
‘4. | Anticipated Revenue and Economic Benefits
B

a. Operating revenues of existing airport for the pest five years
and forecast of operating revenues for five years following
completion of project.

‘b, Increase in general tax receipts which will result from increased
économic activity.

¢. Increased foreign exchange earnings through tourism, commercial
travel, and freight handling.

d. Increased business income in area served by facility, if any.
e, Reduction in airline operating and maintenance costs.
f. Social, political and other indirect economic benefits. (Examples
' might include more direct routes as a result of the installation
of additional navigational aids, decresse in aircraft maintenance
problems and operating costs as a result of paving a landing
area, or increase in aircraft utilization from the installation
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h.

I
of instrument landing or lighting systems).
Faster and cheaper delivery of perishable or exergency
commodities, -
Direqt benefit to local population through local expenditure
of project funde for labaor, materials, food, rent, etc.

(temporary benefit).

Safety benefits and Protection of U.S, Lives and Property

a.

Extent to which project will result in added safety and

securily to U.S. nationals flying on foreign air carriers.

ot Do Frtent %o which project will result in added safety and

security to U.S. air carriers operating abroad,

»Des. Environmental and Energy Consideratvions ,

See Section I,paragraphs 9 and 10, for topics to be covered.

E. Fngzineering Aspects and Technical Soundness

1,

Present and Future Air 7Traffic

.
Yy

a.

b.

C.

d.

e,
.

Size, distribution, and economic activities of population, ‘as K

affecting air traffic generation.

Population trends. f
Number of passengers and type and volume of freight arriving °
at and departing from present airport,

Type and volume of air traffic utilizing present airway system.
Projected increases in passenger and freight traffic expected
to be generated as a result of the project.

Summary of present traffic, including average and maximum

density of landings and take-offs » broken down between

. military, commercial and general eircraft, and maximum size

and weight of planes accommodated.

vl
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.. 8+ FProjected traffic for next five years, with same breakdovn

- x‘:a.

:~3‘

~_.
-
[ —d
PR ]

as above, with and without the Proposed improvements,

Traffic Capacity of Airport

b.

Theoretical capacity of present airport as to number of plane
mcvements, number of passengers, and maximum loads on pavements.
Capgcity of runvay and airport facilities required to accommodate
anticipated plane movements and pavement loadings,

Relation to capacity of proposed facilities to future theoretical

requirements.

-Rationale of Proposed Scope of Improvementsg

a,

C.

Basis for selection of airport site, including relation to
sources of traffic, access, and existence of required utilities,
Compare with possible alternatives.

Justification for runway and taxiway extensions ar improvements
based on number of plane movements and size and weight of
Planes to be accommodated,

Necessity for improved airport and/or airway facilities to
accommodate projected passenger and freight traffic,
Justification for broject on the bgsis of safety, efficien?y,

and regularity of operations,

Desigg Criteria

Design criteria selected for the 1mprovements, based on thoge
established by the Internationﬁ} Civil Avaiation Organization
(ICAO) or the U.S. Federal Aviation Agency (FAA), includinq
particularly the following:
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(1) 1ICAC rurnway code letter and/or other authoritative
classification.
(2)4 Runway dimensions, elevations and effective gradient.
* (3) 1Inclusion of instrument landing system or other
. havigational or approach aids, including lighting, and IC@O
or FAA criteria on which design is based.
() Pavement type and design loadings.
(5) Required dimentions of taxiways, holding areas, warm
up and terminal aprons, clear zones, end zones, etc.
b. Criteria for determining whether obstructions should be removed,

» marked or lighted.

* Co Criteria used for design of required drainage facilities.

d., Characteristics of fuel storage and refueling system.

Surqpxs and Preliminarx Plans

a. General description of extent of preliminary surveys and studies

used to determine the location proposed.

* b. Master plan showing general layout of ¢he ultimate development of

the airport and depicting stage construction, if contemplated.

c. Map indicating existing facilities and new work proposed,
including landing strips, runvays, taxiweys, aprons, buildings,
utility services, parking ar;as, access rosds, off-site

communications, meteorological facilities, etc,

.:ds Map showing nature and location of obstructions in the approach

Zones, any penetrations of the horizontal or conical surfaces,
and any work contemplated in removing or marking such obstructions;

also describe limitations on flight paths imposed by the surrounding
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terrain and.limitationson future expanéion dictated by existing
drainage patterns. K
e. Preliminary plans anp profiles of new Tunways, taxiways, and
-aprons, showing zsveblished grades, typical crocas-sections, ,
shoulders and drainuge system, in sufficient detail to pe;mif
~ reasonably firm estimates of earthwork and pavement quantitiea.f
f7 Sketches, diagrams, or Photographs of existing structures, inclﬁding
.fuel storage and delivery, and plans for modifications or
additions in sufficient detail to permit preparation of reasonably

', accurate cost estimates. .

i ' ,,
g.; Sketches of instrument landing systems or other facilities to
/ ;

Ll'“

s . )

%h be installed to accommodate expansion at a later date. C Ty
/)l

h. ‘Details of stabilized or bound shoulders and special trea%ment

1

of runway ends and rarking areas to resist aolvents or Jeﬁ blasts.
i, Results of soil and subsurface investigations to determins
< strength and compaction cheracteristics of subgrade, gro;nd
* ; water level, end foundation requirements for major structures,
VJ.;.Quality and location of available borrow, gravel, stone or other
+ . local construction materials suitable for use nn the project.
6. COmltruction Standards L
Outline specifications defining the propoued:standgrds of construction
wh?ch will have a major =ffect on the cost of the project, with

specific justification for any unusual standards proposed.
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Availability of Local Resouwces and Eguipment

K,

f.
&
h.

i

Skilled and wnekilled labor, Including "trainability”.

Technical and supervisory personnel.

Training requirements for development, operations and maintenance,

Major construction materials: cement, asphalt, aggregates,

water, bese course materials, steel, pipe, lumber, plumbing

fixtures, hardware, etc.

Housing, food, fuel and lubricants, repair shops, etc.

Suitable site for construction camp.

Construction equipment.

Local subcontractors.

Budgetary and other arrangements for continued maintenance and

operatiq: of facilities to be provided. Capability of responsible
o

agency/adminicter operations., Need for legislative, organizational

or budgetary changes.

Speciel Construction or Installation Problems Foreseen

a.

b.

Ce.

d.

Climatic conditions, especially length of wet and dry seasons,
which will likely affect construction or installation schedule.
Maintenance of air traffic during construction, if required.
Limitations on construction schedule due to long lead-time
equipment and materials.

Steps which must be taken to provide specialized tools, test
equipnent, fitted maintenance or crash/rescue vehicles,

runway sveepers, and associated spare parts.
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10.

[ 3

‘G

Evaluation of' potential major causes of delay such as slides,
earthquakes, floods, labor disputes, politjcal disturbances, or
delay in providing access to land, local currency contributions,

or trained or trainable personnel.

Flans for Execution of Project

C.

€.

General sequence of construction operations, including
identification of major elements which will control time and cost.
General plan for eartﬁwork operations, reflecting equipment

requirements, haul distances, requirements for constructing and

maintaining haul roads to borrow pits, etc.

Construction methods, particularly as related to the use of
labor intensive techniques.

Proposed method of contracting for engineering, cons<ruction,
installation, and construction supervision services.

Phased engineering and construction schedule (attacn).

Operation and Maintenance Organization

a,.

b,

Ce.

d.

Description of applicant's present and proposed organization.
Applicant's ability to provide personnel and funds to adequately
maintain the airport or other aviation facilities when completed.
Availability of equipment and trained operating and maintenance
personnel.

Plan for recruiting and training personnel.

Applicant's ability to finance additional improvements required

and plans for providing funds at proper time,
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Estimated Cost

i,

b,

(! [ ]

stimated cost of land, engineering, construction, and installation-
of' cquipment, including the cost of delivery to site, prepared

in accordance with the Cost Estimating Annexes to Handbook 3

cited in Section C of this manual. (Separate estimates should

be prepared for each phase of the project, if stage construction

is contemplated.)

Total estimated cost in U.S. dollers and local currency:

(1) To ve financed by eppiicant.

(2) To be financed by loan/grant.

MAnticipated cost escalation during the cuntract period.

Maintenance and Operating Cost

i 7%

b.

Ce

Annual cost of labor, supervision, equipment operation, spare
parts, miscellaneous supplies, and administration.

Breakdown to show foreign exchange and local currency costs.
Deteiled plans for trainiag of personnel or procurement of
additional waintenance euipment and spare parts, regardless of

vhether loan/grant or applicant funds are to be utilized.

National Economic Effeggg

Explain and evaluate in monetary terms where possible:

a,

b.

Tangible and intangible benefits as described in C.4. above.
Expected effects on commerce and industry in the area served

by the facility and anticipated ancillary effects.
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c. Positive and negative effects on the environment ard energy

sources; i.e., improvement to or degradation of the environmant
and impact on the availability or use of an energy source, ecc,

<. Compere benefits and costs and estimate rate of return on invrstment.
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SUPPLEMENT NO, 1
BENEFIT-COST EVALUATIONS - WATER AND LAND USE FROJECTS

Introduction

1. General
The standards and criteria used to determine the eligibility of water
or related land use projects for A.I.D. financing were first in‘roduced
by the 1903 Foreign Aid Appropriations Act. That Act required that
A.1.D. employ tne same standards and procedures established in the
Memorandum of the President dated Mey 15, 1962, which relates to the
feasibility of projects proposed for construction within the United

States. (See Attachments 1 and 2)

The 1974 Appropriatian Act affirmed the intent

of the Congress as follows: "See, 101. None of the funds herein
appropriated . . . . shall be used to firance the coustruction of any
new flood control, reclamation, or other water or related land resource
broject or program whick has not met the standards and critevia used

t

in determining the feasibility of flood control, reclamation and other
water and related land resource programs and projects proposed for
construction within the United States of Americe as per Memcrandum of

the President dated May 15, 1962."
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This Supplement describes methods and standards to be used in computing -
benefits and costs and the benefit~cost rgtio for watég or related

land use projects. Examples of the required camputations for four
hypolheticnl projecls are given for illustration. In addition, the
Supplement describes the method to be uged in allocating the costs of
multipurpose projects to the respective purposes, If a new

project consists of additions to an existing project or sysiem,the
determination of a benefit-cost ratio is based on economic benefits

and cost of the new project only.

1t is the responsibility of the borrower/grantee to prepare the
econamic analysis of the proposed rroject,
Benefits

Benefits are evaluted from the standpoint of the economy of the

\country where the project is located. 1In ccmputing the benefit-cost

ratio, the benefflits used should be tangible benefits, primary

or secondary, which can be accurately estimated in monetary terms.
If secondary benefits are included, they must be listed separately.
Intangible benefits day be cited as supplementary justification.
Benefits are generally expressed as an annual equivalent over the

established period of the analysis.



In those cases where benefits accrue at their full value immediately
upon completion of the project, the annual
equivalent will be tho sume as the estimated benefit for the first
your, ir, oni the other hand, benefits incresse gradually or
do not comsence at all for several ysars, the anmusi equivelent
banifit must be computed using compound interest factors.

b m . ' .
Economic costs of the project used in computing the benefit-coat ratio

should include:
8. Land and right-of-way, engineering, construction, installation,

constryction supervision, and interest during the construction

reriod.

b, Opsrationy maintenance and replacement. Funds provided for operating
. maifitenarice, and replacement costs must be adequate to ensire that
the effective capa.cii;y of the facility, and hence the level

of benefits claimed, are maintained throughout the established

period of analysis.

¢, Induced costs resulting from the project, such
' a8 ressttledent of people or relocatior of highvays nay be

included as economic costs or deducted from rrimery benefits.

AL costs are reduced to equivalent annual amounts by amortization
qvii' tbe period of analysis, Costs Lor in;restigations y surveys,

and plans incurred prior to cozmitzent for a project are rno:
included.



Comparison with Alternat ives

If, for a particular project, direct evaluation of benefits
is difficult or impossible, e.g., hydro-power or water supply,
benefits are normally assumed to be equal to the cost of the

) most economically attractive alternative activify which will
rroduce the same product or render the same service. In these
instances, the cost of the alternative must be estimated in the
same manner as the cost of the péoject proposed.

B.' Factors to be Used in all Analvses

1. Period of the Analysis

The analysis should encompass that period of time over
which the project will usefully serve its intended purpose. In

no case should the period exceed 50 years.

The following list provides estimates of the useful lives (in years)

of typical equipment and structures under ncrmal conditions:’

Dams, earth or concrete 50 o
Pumps (large) 25
Canals and ditches T 50, -
Wel’s and well pumps 1 s+ 15 (maximum)
Treatment plant tanks 35
Pipe, reinforced concrete 50
Water tanks, steel 3
Warehouses ‘ i ‘ ;b :
| g s

Factory buildings ‘;
Diesel generators: . ;: ﬂ{

high speed T:19‘¢,

low speed -4'20‘
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2.

?@buer plant structures 56

%ydraulic turbines and

« generators | 35
Penstocks 50
f

Turbo-generators, steam "'30
Transformers 25
Transmission towers

steel or concrete 50

treated wood 20-35

In many cases, related equipment may be assigned a group life.

The limiting time of 50 years will be applied to all water gnd
rg{ated land resource projects. To justify this pericd, it may

be necessary to consider the cost of interim reylacemght of certain
elements of the project, in addition to normal maintenance qosts,

Interest Rates

- . -

TQg intere;t rate for amortizing Fe@gral costs and for discqunting
bgngﬂ;ts is determined annually in July by the Treasury Department
from a formula based on the average rate on outstanding U.Sﬂ
qug;nqent interest-bearing marketable securities running far 15
Years or more. Changes in thg raﬁe are limited to a maximum of
l/h of 1% per year under pre;ent regulations. The most recent
determination by the Treasury Department in August, 1975, haa
fixed this rate at 6 1/8 percent. This is the baaic risk-free
rgtg qgtablished for the purpose of benefit-coet studies for
projectg in the United States. The same rate is not necesserily
apgl{cab}e to projects in foreign countries where a higher rate

due to investment risk may be appropriate.



',
For A.1.D. benerit-cost computationg, an interest rate of 7 porvent’

iz established for amortizing U.8. dollar costs. The application
o' this rate will tend to depress benefit-cost ratios slightly,
but it is still low enough to give suitable encouragement to

foreign water and related land resource development projects.

' The above rate is applicable only to the U.S., dollar portion of
project costs. Local costs and the cost of future additions or
replacements are treated on the basis of local interest rates.

This rate will also apply to benefits which accrue only to the
local economy. The appropriate rate should, if possible, be based
on the interest rate applicable to outstanding government interest=-
bearing marketable securities of 15 years or more maturity. If
local rates are unreasonably high or low or an accurate rate

cannot be determined, the rate of 10 percent per annum will be used.

3. Conversion of Costs to Common Currency

The computation of a benefit-cost ratio requires that all costs
be expressed in one currency, and for this purpose, U.S. dollars
are used. The local component of installation, maintenance, and
operating costs, as well as the monetary value of projected Benefits,
shall be converted to U.S. dollars at the effective rate of exchange
at which U.S. dollars are sold or offered for sale in the applicant's
country,
4. Taxes
.Taxes are included as an item of cost only when comparing the cost
of the proposed project with the cost of an alternative, either

operating or proposed, where taxes are applicable.



C. Application of Caompound Interest

Present worth and capital recovery factors at various interest rates

are shown on the following pages. More extensive tables appear in

several nathematical handbooks and in COmgoundigg and Discountigg Tables

for Project Evaluation, Edited by J. Price Gittinger, International

Bank for Reconstruction and Developmert, 1973.

1. Amortization of Installation Cost

The total installation cost is converted to an equivalent uniform
annual amount over the period of analysis by applying the Capital
Recovery Factor (T-3). This computation reveals the amount required
to retire a debt at interest by a series of equal end of year

payments and is referred to as amortization.
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. Te!
Single Payment-Present Worth Factor

1
{1 ¢1)8

This factor is the preseat value of a $1.00 payment which s to be
made a years from now, assuming money compounds annually at the
Interest rate used. For example, the present value of $1.00 to be
spent 10 years from now (s $0.5584, if interest compounds at 6 per
ceat. This means that | must set aside $0. 5544 today at 6 per cent
intezest in order to have the $1.00 I will noed 10 years from now.

The use of this“factor (s referred to as discounting.

Interest Rate-:
——— = e ——— ; e o mp———)
. - # by - .‘,." / ‘e //7 /} - o
af % | G |k | w-| B | 4% |-G | <<

0.9758 4t 0:9709—1-0-9mr3 ~1—o- F 00524 [ 0.0434 | 0.9316 | 09259
90.5518 | 0.9426 | 0.9335 | 0.03¢3 | 0.9070, | 0.6500 | 08714 | 0.3573
0.0236 | 0.9151 | 0.9010 | 0.9660 | 0.8638 | 0.8396 | 08163 | 0.7:C3

09030 | 0ES85 | 08714 | 0.8543 | 0.8227 | 0.7021 0 7629 320
0.883 0.8626 | 0.8120 | 0.6219 | 0.7835 | 0.7473 0.7130 | 0.6396

0.£023 1+ 0.8375 | 0.8135 | 0.7903.f 07462 | 0.7050 | 0 sg3 0.6302
0.8213 { 0.8131 | 0.7560 | 0.7500 | 0.7107 | 0.6651 | 0.5277 335
0.8207 | 0.7894 | 0.7594 | 0.7307 | 0.67GS [ 0.6274 | 0’5330 | 0.5 193
0.8007 | 0.7664 | 0.5237 | 07026 | 0.644b | 06919 | 0 5439 | 0.2002
0.7812 | 0.7¢41 | 0.7059 | 0:6756 | 0.6130 | 0.5584 | 0.5053 | 0.i632

0.7621 | 0.7224 |" 0 6849 | D 6498 | 0.5547 | 0.5268 04751 | 0.4239
0.7438 | 0.7014 | 0.66i8 | 06246 | 05565 | 0497 0 4440 | C.3971
0.7254 | 0.6810 { 06594 | 05006 | 0.5303 | 0.4558 04150 | 03577
0.7077 | 0.6611 | 0.6178 | 0.5775 | 0.5051 { 0.4223 03873 | 0.3.25
0.C3G5 | 0.0419 | 0.5969 | 0.5553 | 0.4810 | 04173 0.362¢4 | 0.3152
0.6728 | 0.6::2 | 0.5767 | 0.3339 | 0.4581 | 0.3036 0.3387 | 02210

0.6572 | 0.2(10 { 0.5572 | 0.5134 | 0.4363 | 03713 | 03165 | 0.5703
0.6412 | 0b("4 | 0.5334 | 04935 | 0.4155 | 0.3503 | g 2959 | 0.25(2

0.6256 , Q5% 0.5202 | 0.4746 | 03957 | 0.3335 | ¢ 2765 | 0.0317
0.6103 | ©.6.%7 | 0.5026 | 0.456+ | 0.37C9 | 0.3L18 0.2584 | 0.214%
0.5154 | 0.6376 | 0.4S56 | 04338 | 2.3539 | 0.2942 024:5 | 0.1937
0.6079 | 0.7218 | 0.4692 | 54220 | 03318 | 0.277) 02257 i 0.:730
C.EGI” | 0.0967 | 03523 | 0 5L57 | 0.2235 | 0 231§ 02109 | 91793
06329 [ 0..010 | 0.47¢7 | 0200t | 0210t 02470 ! 0.7071 01577
0.8394 | 0.4/76 | 0.42) | 0.3751 | 62935 | 0.2250 0.i3;2 | 0.1420
0.52 0.4537 | J.40¥8 | 0.3607 | 0.25!2 | 0.2:53 0.1722 | G.1352
0.8134 | 0.4502 | 0.39%0 { 0.34c8 | 0.267 0.207% | o0.1600 | 0.12%2
0.6029 | 0.4371 | 0.5817 | 03335 | 0.2531 | 0.1ns¢ 01504 | 0.1150
04857 | 0.4243 | 0.2537 ) o207 | 0.2422 | 01516 0145 | 0.1073
&€76: | 0.41.0 | 0.3563 | 03033 | 0.2314 | 01741 0.1314 | L.LYI4
0.1651 | 0.495C | 0.3442 | 025 | 02204 0.iC13 | 01228 { v %29
0.4533 | 0.3623 } 032 0.2851 | 02093 | 0.1550 | 0.1147 | 0¢C:32
0.4427 | 0.3770 | 03213 | 02741 { 0.1999 | 0.1462 0.1072 | €073
0.43:19 | 0.36L0 | 0.3105 | €.2536 | 0.1404 | 01370 0.1002 | 6.6730
0.€214 | 0.3534 | 0.30%y | 0.253¢4 | 0.1813 | 0.1501 0.9937 | 03676
0.3724 | 0.3088 | 0.2526 | 0.2033 | 0.14.0 0 0u7. 0c 0.04€0
0.3202 § 0.2644 | 6.2:27 | oitic | 01114 02727 3 ggg 023
02vi® + 0.2u81 | 0.1791 | 01407 { 0.0372 0.2543 1 0.0339 | 0.0.13 |
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. The appropriate rate should be established f
-eéouatry and if possible should be based on

to be treated on the basis of the local interest rat
alsoapply to the benefits as they accrue only to

* ‘This will-

¢ local economy,
the particular

¢ interest rate
applicable to outstandig government intsrest-bearing marketable
securities of 15 years orwore matur In cases where Jocal
Fates are unreasonably high or low where an accurate rate
canaet be determined, the rate of.

3. Conversion of Costs to C on CurrN
The computation 4f a benefit-cost ratip requires that

all factors be expressed iff one currency and for this purpose U.S.
dollars shall be used. e local component of installation costs
and the maiatenance operation costs, as well as the monetary
value of the benefits, £hall be converted to U.S. dollars at the

" effective rate of exc ange at which U.S. dollars are sold or offered

for sale in the Applfcant's country,

shall be used as an item of cost only when it is
aecCessary to gompare the cost of a Project with the cost of an
altermate project, either operating or proposed, where taxesi are,

C. APPLICATION OF COMPOUND INTERES}'

Tables of commonly used factors af various interesat
e shown on the following pages.

ratee o

3. ortization of Installation Cost

7he total installation cost is Goaverted to an equivalent
saiférm anaual amount over the period uf analysis by applying the
Capitzl Recovery Factor (T-3). This corputes the amount

-3oquired to retire a debt at interest by a aseries of equal end of

YJOAr payments and is referred to as amortization (of the installation
cost}. )



T=-2
Uaiform Series-Present Worth Factor
{1l +i)8 . ]
1(1+i)

Gliven a uniform annual series of one dollar per year for n years,
this factor is the corresponding value at the beginning of the series.
For example, a benefit of §1.00 to be received each year for 50 years
Ig worth $15. 76 today, if money compounds at 6 per cent. This
mesns that if $15. 76 is invested at 6 per cent it will yield payments

of $1.00 each year for 50 years.

T%e use of this factor {s referred to as discounting alsc.

Interest Rate-1

2%% 3% | 3%% 1% 5% 6% 1% | 8%

t $4
0976 | 0.971 0.956 0.902 | 052 | o0.943 0.935 | 0.029
1.927 1.913 1.900 1.258 1.850 | 1.833 1.208 | 1.723
-1 2.85¢ 2829 2.802 2778 2.723 | 2.673 2.624 { 2..77
3.762 3.717 3.073 3.630 3546 | 3.408 3387 { 3.212
4.040 4.580 4.515 4.452 4.320 | 4.212 4.100 | 3.5.3
5.508 5.417 5.329 5.242 5.076 | 49017 4.767 | 4.073
0.340 6.230 6.115 6 O 5700 | Ss.832 5.359 | 5,205
7.170 7.020 6.874 6.733 6463 | 6.210 5971 | &.7:7
7.071 7.786 7 G0S 7.435 7.1c3 | 0.503 8.5156 | 0.247
8.762 8.530 8.317 8.111 T2 7.360 7.024 | 8.710

0.514 9.253 9.002 8.760 8.306 | 7.887 7499 | 7.13)
10.283 0.954 9.663 2.335 8 SG3 8.334 79431 7
10.083 | 10.835 | 10.303 9.95¢0 v394 | 8.853 8358 { 7
11.691 11.296 | 10921 | 10 563 0 890 0.295 8.74 S
12.331 11.038 | 11.517 | 11.11S | 10.350 9.712 9.108 | 8.

8
0
¢
9

X S X8

Ehe2idem
2]
et QO m P O

13.055 | 12.661 | 12.00¢ | 11.652 10.838 | 10.108 0.447
13.712 13.1668 | 12.651 | 12.160 | 11.274 10.477 9.763
14.353 13.754 | 13.100 | 12.659 | 11.600 10.828 10 059
14.970 14.324 | 13.710 | 13.134 | 12.035 11.183 10 336 .
15.589 | 14.877 | 14.212 | 13.500 12.462 | 11.470 10.594 | 9.313

16.185 | 15.415 | 14.693 | 14.029 12 821 | 11.764 10 836 |10.G17
16.765 15.037 | 15.167 | 14.451 | 13.163 12.042 11 061 110.271
d7.332 16.444 ¢ 15.620 | 11857 | 13.4c0 12 303 11 272 10T
17.685 | 16.930 | 16.003 | 15.247 13.799 { 12.550 11.459 119.57)
18424 | 17413 | 16.462 | 15.529 14.094 | 12.763 11.65% |10.L75

18.051 17.877 | 16.890 | 15.053 | 14.37% 15.003 11.226 | 12.51G
10464 | 18.327 | 17.285 | 16.230 14.613 | 13.211 11.057 10975
10.965 | 18.764 | 17.657 | 16.663 14.808 | 13 406 12 137 | 11.C51
20454 | 10.188 | 18.036 16 034 | 15,141 | 13 591 12278 {11
20.930 | 16.600 | 18.302 | 17.292 16.372 | 13.765 12.400 112

21.398 | 20.000 | 1873g | 17 53 15523 | 133579 12552 111.3:0
21.849 | 20.350 { 19.069 | 17 571 15 8 14 08¢ 12.647 {11.42

22.292 | 20.766 | 19300 | 18.148 16008 | 14230 12.754 {11 514
22.724 | 21.132 | 19.701 | 18.411 16 193 § ;1368 12 8§54 {11.857
S3.145 | 21.487 | 20.001 | 13.6G5 16.37¢ | 14.463 12 948 {11.6:0

26.103 { 23.118 | 21.35% 19.703 | 17.159 18 04 332 {11.978
26.833 <4.819 | 22.495 { 20.770 17 774 1$ ;58 }g 2:,3 12,12
28.362 | 25.730 | 23.456 21.452 18.256 | 15.762 13.801 {312.22

EG8 Liunye suune GRERR BRERE B2RBEE Bewuwe oaun~ o0
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Capital Recovery Factor

£(l+§0

(1+qn

. 1

Given a present debt of $1.00, this factor is the necessary
ufliform annual payment to be made each year for n years at the
applicable interest rate which will retire the debt with interest.
For examole, to spread a present debt of $1,00 over the next 50
years with interest at 3-1/2 per cent, it would be necessary to
pay $0.04263 each year. Similarly, with interest at 6 per cent,
it would be necezsary to pay $0.06344 each year. This process
is called Amortization.

Interest Rate-;
]
car] %% 3% 3% % 4% 5% 6% 7% 8%
1 {1.0..0011.03c00 1.03500 | 1.04000 | 1 05000 | 1.06000 |1 07000 | 1.05000
8 ]0.5'335 | 0.52261 | 0 52610 } 0.53,°.01{ 0 8378061 0 54544 [0 55306 | O 36977
8 0314 10.55253 035693 | 6.50535 1 0 36721 [ 037411 | 038105 {03503
4 | 0.27582 262303 27225 | 027519 { 0 25201 | 0 25839 | 0 295°; 0.3Q192
8 |9.213525 | 0.21836 | 022148 | 0 22 203 | 023097 { 0.23740 | 0 24359 1 0.25016
@ [ 0.18185 { 0.18160 | 0.18767 | 0 19078 | O 19702 | 0 20336 | 0 20980 | 0 21632
7 | 0.15%75 0.16051 | 01635% | 0.16567 | 0.17282{ 0 17014 0.18555 | 0 16207
8 | 0.15047 1 0.14246 | 0 14548 | 0 14~54 | 0 15472 0.16104 |0 16747 | 0.77401
® | 0.12516 | 0.12543 | 0.13145 | 013: v | O 14059 1 0 14702 |0 15319 | 0 160u3
10 1 0.1'428 | 0.1172 0.1202 0.12329°] 0.12950 | 0.13587 | 0.14235 | 0.14903
I | 0.10511 } 0.10508 | 0.11109 | 0 12415 | 0.1203¢ 0.12679 {0 13376 {1 0 14008
13 | 0.0074% | 0.10046 | 0.10348 | 0.10655 | 0.11283 0.11928 [0 {2590 | 0.13270
18 | 0.02105 | 009403 | 009705 | 0.10N14 | 0.10G46 011296 1 0.11965 | 0 12L52
3¢ | 0.05554 § 0.6°553 | 009157 | 009357 | 0 10102 010758 1011434 | 012109
158 | 0.08077 | C.03377 | 0.08683 { 0.0S994 | 0 09634 0.10296 |0.10279 { 0.11633
18 |} 0.07660 | 0.07961 { 0.082¢3 | 0 0S3S2 | O 09227 0095"° 10305586 | 0.11238
17 1 0.07203 | 0 07535 | 0 07604 | 0 05220 | 0.08870 002 ¢+ |0 10243 | 0.16963
18 1 0.05967 [ 0 0727: | 007552 | 0.07599 | 0.08555 | 0 0C7 ° {0 09941 | 0.1C570
19 | 0.036706 | 0.05931 | 0072¢: {0 07G1+ | 0 08275 QOSL™ 1009675 1 0.10413
25 } 0.03416 0.06722 | 0.0703% | 0.0735 0.08024 | 0.G5 .+ {0 09139 | 0.10185
21 | 0.06179 | 6.05437 | 0.06804 | 0.07128 | 0 0T8RO0 0 OS50 |1 009229 | 0 099S3
23 | 0.05005 | 0 0275 | 0.05563 | 0.¢no00 | 0.07807 00SINE {00204 10303
23 1 0.05770 | 0.:°0s! | 006402 | 00731 | 0 07414 005128 |0 NSSTL | OL2
8¢ | 0.05591 | Q.05 05 | 0.0L227 | 005259 007257 | 9 07908 10 08719 | 00048
28 | 0.0642F | 0.05743 | 0.00067 | 0.0C-:01 | 0.0709$ 0.07822 | 0 0858° | 0.0230L3
28 | 0.05277 | 0.05554 | 0.G5921 | 0.06257 | 0 C6O56 0 07G90 | 0.0R456 | 0.00251
27 1 0.06128 | 0.05450 ! VU.05785 | 0.06124 | O O6R20 007570 | 0 08343 § 0.09145
28 | 0.06009 } 0.055°0 | 0.00660 | 0.0G6n01 | 0 06712 007459 1 0 082.9 {9 09049
29 | 0.04389 | € 02211 | 003345 {0 05~C3 | 0 0RGOS 007358 1 0 0S40 [ QO-CH2
30 | 0.04778 | 0.05102 | 0.95437 | 0.05783 | 0.085L5 0.07265 | 0 05C3Y | U vs383
31 ] 0.04674 | 0.05000 | 0.05337 | 0 588 | 0.06113 007179 | 007380 { 0 CA51)
32 | 0.04577 | 0.04un5 | 0 05244 | 0 033L5 | 0 06328 00710V { 0.07uD7 | 0 05745
33 | N.04486 | 0.04816 | 0.05157 | 0 055.,0 | O 06249 007027 1 0N7S11 OG- -7%5
34 | 2.04401 | 0.0473.2 | 0.05070 | 0 0o<3' {0 06176 0.05260 1 007780 | Cuietl.y
35 ] 0.04321 ! 0.0i6554 | 0.05000 | 0 05332 | 0.061G7 G.G63YT 1 0077231 0.9 550
€0 | 0.03934 | 0.04326 | 0.04683 {0 0595, | O 05828 { 0.06G4tL | 0 0750t | 0.05:386
48 1 0.03727 | 0.04070 | 0.04445 1 0 0132 0.05626 | 00517) { 0UT350 ] 0 L3nzD
$0 | 0.03526 | 9.03587 | 0.04263 | 0.04453 1&05478 0UG34: | 007246 J V.US1ITY
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2. Discounting of a Replacement P
.. e
4T

When it 18 anticipated that an element of a project will
require replacement during the period of analysis, the estimated
replacement cost must be discounted to the present time by apply-
ing the Singie Payment Present worth Factor (T-1) and then this
discournted value amortized over the full period of analysis in the
same manner as the installation cost.

Example: In an irrigation project with economic life
of 50 vears, a pump, the cost of which was included in the project
installation cost, must be replaced at the end of 25 years;
astimated cost at that time - $30, 000, interest rate is 6 percent.
(1) The present amount required to provide for this future expendi-
ture is $30,000 x 0.2330 (T-1) or $6,990. (2) This vulue is then
amortized over 50 years by muitiplying by the Capital Recovery
Factor (T-3), $6,990 x 0 06344 = $445 ’I‘hxs amount is a part of
the annual cost of the project.

Simplified Method: If the cost of the initial pump in
the above example was the same as the cost of the subsequent
replacement ($30,000), then the annudl cost of the two pumbps
over the 50 years can be computed by rnultiplying $30, 000 by
the Capltal Recovery Factor {T-3) for 25 years, $30,000 x 0.07L23 =
$2346. This includes the annual cost of the imtial pump invest- °
ment which if computed separately would be $30,9000 x 0.06344 = $§1903.
The difference ($443) 1s the amount to be added to annual cost of
the tota! initial investment, agreeing with the figure computed 1n
the Example at rve. It should be noted that t 1s simplified mrthod
is strictly app’ cable only (1) if the initial an | replacement
expenditures o = made by the same investo  (2) if the interest
rate is the sarmr ¢ in both cases, and (3) if the replacement period
is an even factor of the number of years in the period of analys:s
(l.e. 2, 5, 10 or 25 years in a life of 50 years).

3. Discounting of Terminal Salvage Value

Salvage value of land, equipment aud facilities which
would have value for non-project uses at the end of the period of
. analysis may be discounted to the present tume by applying the
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Siagle Payment-Present Worth Factor and then deducting the

‘discounted value from the installation cost. The value is likely'

to be small and is frequently disregarded.

Example: Assume that at the end of the 50-year
economic life of a project, a piece of equipment'will have 4 salvage
value of $7,500, interest rate is 6 percent. The present value of
this amount is $7,500 x 0.0543 (T-1) or $407. This amount 1s
dqductcd from the installation cost before amortization. If the
economic life is only 20 years, the present value is $7,500 x 0.3118
(T-1) or $2,338. .

4. Lag in Accru.al of Benefits

a. Complete lag refers to the situation where there
are no benefits whatever for saveral years and the full annual
benefit accrues uniformly thereafter. To compute the equivalent
annual benefit, the procedure 1s as follows: .

(1) Multiply by the Uniform Series-Present
Worth Factor (T-2) for the period during
which the benefits occur; (2) then multiply

by the Single Fayment-Present Worth Factor
(T-1) for the lag.period, and finally (3) multi-
Ply by.the Capital Recovery Factor (T-3)
over the period of analysis.

A short-cut method 1s to apply the Single Payment-
Present Worth Factor for the lag period to the annual benefit whic'
accrues thereafte -. This yields a slightly higher result, but the
difference betwec:. the two methods decreases with increasing
ecomnomic life.

Example: Lag 7 years, inte.rest rate 6 percent,
period of analysis 40 years, delayed benefit $1,000.00.

1. Exact method: Combined factor is
14.23 x 0.6651 x 0.06646 = 0. 6290.

2. Short-cut method: factor is 0.6651.



“7he equi/alent annual benefit s $1000 x the factor
or $629.00 by the exact method or $665. 10 by the short-cut

method.

" b, With straight line lag the bexnefit increases uniformly
over a glven number of years until full benefit lo reached. To
compute the equivalent annual benefit fcr the lag period, use is
made of the accompanying table, which shows the present worth
of a uniformly increasing annual series over a stated time period,

in this case the lag period.

T-4
Uniformly Increasing Annual Sevies-Present Worth Factor
Lag Years 4% 5% 6%
| 0.3615 0.9524 0.9434
3 5.4776 5.3580 5.242)
S 13.0065 12.5664 12. 1469
6 17.7=84 17.0437 16.3767
7 23.0678 22.0185 21,0321
8 28.9133 27.4332 26.0514
9 35.2366 33.2347 31.3785
10 41.9923 39.3738 36.9624
15 80. 8539 73.6677 67.2668
20 . 125.1550 110.9506 98, 7004
25 171. 7261 148, 3215 128, 7565
3 218.3539 183.9950 156. 1236
40 306. 3231 246, 7045 201.0031
50 382. 6460 296.1707 233.2192

Tke method is to determine t.. amount of the annual
increase and apply the appropriate factor from the table. The
rasulting value is then amortized over the period of analysis.

Example: Lag 15 years; full benef.i 560,000 per
yaar, period of analysis 50 years. Interest rate 6 percent.

Annual increase $60,000-~ I5 = $4,000 per year.

Present Worth $4,000 x 67.267 (T-4) = $5269,068.
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Amortised for 50 years $269, 058 x 0.06344 (T-3) » $17,070.

This is the annual equivalent benefit over the 50-year porlod'ruult-
Ing from the increasing benefito which accrue during.the 15-year
lag period.

In most cases, after the full benefit is attained, it
continues to the end of the Period of analysis. The benefite which
follow the lag period are converted to an annual equivalent benefit
by using thz procedure for a complete lag (paragraph 4.a above).
This value is then added to the value for the lag period.

Example: In the previous example, the full benefit of
$60, 000 per year accrues from the 16th through the 50th year or
for 35 years, interest rate § percent,

Present Worth at beginning .
of 16th year, $ 60,000 x 14.498 (T-2) = $869, 889

Present Worth at beginning
of 1st year, $869,880 x 0. 4173 (T-1) = $363, 000

Equivalent Value 50 years, +$363,000 x 0. 06344 (T-3) = § 23,030

Equivalent annual bedefit for
straight line lag period

{(from above) $ 17,070
Total annual equivalent benefit $ 40,100

If ther: is a complete lag preceding the beginning of the
straight line increse, an additional step is necessary to obtain the
annual equivalent ‘ enefit. After obtaining the present worth of the
straight line lag, this value must be discounted by the Single
Payment-Fresent Worth Factor for the period of complete lag. The
result io then amortized over the period of analysis.

Example: Complete lag 5 years followed by ltnig.ht line
lag 15 years, full benefit $60, 000 per year, period of analysis 50

. YeArs, interest rate 6 percent.
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Anmual increase $ 60,000 15 = $ 4,000 per yr.
Present Worth at beginning

of 6th year $ 4,000 x 67.267(T-4)=s $269,068
Presant Worth at beginaing

of 1st year $269,068 x 0. 7473 (T-1) = $201,07S
Amortized for 50 years $201,075 x 0.06344 (T-3) = | $12, 156

0‘.

Full benefit from 21st to 50th year

Present Worth at beginning

of 21st year $ 60,000 x 13.765 (T-2)= $825,900
Present Worth at beginning o

of lst year $825,900 x0.3118 (T-1) = $257,515
Amortized for 50 years $257,515 x 0.06344 (T-3) = $i5, 337
Total Annual equivalent benefit $29,093

D. EXAMPLES OF BENEFIT-COST CALCULATION

For the purpouse of illustrating the application of the
procedures and factors described above, typical examples of water
and related land resource projects are presented below. They cover
hypothetical projects providing (1) irrigation, (2) domestic water
supply, (3) hydroelectric power, and (4) a port development. An
example of the :uethod of distributing projec costs among several
purposes in a rultipurpose project is also 15 cluded.

The 2 unexes referred to are to be found in the Manual,

‘E. IRRIGATION PROJECT

!. Project Description

The project includes a storage reservoir to be used for
{rrigation purposes only and distribution of a regulated flow of water
to'10,000 net irrigable acres of cleared land now divided into 30
farms. At present 2,000 acres are receiving a limited supply of ‘



water {rott wells and the rem"a;ni'ag 3,000 acres are used for dry
farming and pasture. At fyll development of the project, there
will be 100 farms with water delivery and drainage outlets at

farm boundaries. Orchards requiring 7 years to mature will
occupy 4,000 acres and general crops will be grown on the remain-

'lng 6,000 acres. The irrigation well water system will be

abandoned.

Z. Estimated Initia) Investment

The Applicant will furnish land auu signc~or-way, relocate
roads and utilities in the reservoir area, and contribute available
local materials, including concrete for the dam and supplies, The
breakdown of main cost items, which incorporate interest during
comstruction, is as follows: -

Local Cost U.S. $§ Cost
(equivalent U. S. §)

Purchase and clearing of
reservoir, land and

right-of-way $105, 000 $ 30,000
Relocation of roads and
utilities ) 50,000 15,000
Dam, spillway and outlet works 350,000 350,000
Canals and main drains,
earthwork 210,000 90, 000
Mlinor gtructures 50, 000 50, 000
Subtctal $765, 600 $535,000
Engineering - 71,000
Coatingency 76,500 54, 000

Total Initial Investment $841, 500 ;660. 000

Assoclated Costs:

Land leveling $200, 900
Farm distribution system 100, 000
Farnn drainage ditches 50, 000

. $359,000.
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= Cross 'afg.ricultural yield, 10,000 acs. $540, 000

4anual Costs

Maistenance and operation of

dam, canals, and structures $120, 000
Amortization of Inveatment Costs
Local Cost
841,500, 50 yrs. @ 6% (0.06344) 53,380

U.S. Dollar Cost

660,000, 50 yrs. @ 3-1/2% (0.04263) 28,140

Total Annual Costs

Associated Annual Cost Paid by Landowners

Maintenance and operation of
distribution and drainage ditches $ 22,800
Amortization of Associated Costs

350, 000, 50 yrs. @ 6% (0.06344) 22,200

Total Associated Annual Cost

Primary Benefits to Landowners (See Annex M)

PYedultion 4t present:

Less farm input costs, such asfarm

labor, power, fertilizer, seeds,

fuel, materials, tools, pest control, '
taxea, insurance, etc. -300.09_2:

Net present yield 4

2
Estimated production after completion
of project: S

Orchard products
(4, 000 acs) gross $820, 000
Less farm input costs - 140,000

Net, at full development $680,000

General crops

{6,000 acs) gross $690, 000 7
Less farm input costs -330,000
Net 360, 000

Total Net Annual Production

Galn in net ancual %roductxon
(1,040, 000 - 240, 000)

$201,520

$ 45,000

$240, 000

$1,040,000
$ 800,000

23
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Brought forward

Segregation of gain:

Orchard land

4,000 acs (680, 000 - _4,000 x 240, 000)

10, 060
Genersl .
6,000 acs (360,000 - _6,000 x 240, 000)
p 1Q, 989

#ﬂ‘!}zced gain on account of lag:
(by short-cut method)

Orchard, 7 yrs. @ 6%
$584,000 x 0. 6651
General, no lag

Total adjusted gain

, Galn by elimination of well
‘system operation and

,. .allowance for salvage iy
Lass Associated Costs (see item 4 above)

6.

s g

1.

- Net Annual Primary Benefits

Benefit-Cost Ratio

Angmal Benefit
Annual Cost

Rﬂtio

Sccondarz Benefits (not used in ap?ve :coxgpu,tatiggl

- Increase in land values due to
" improvements

Offsetting Loss: Former earnings
of new farmers on project,’ "¢
- 79 @ 500

+ $140, 000

b s ,§l .00.0

3!00. 000

. 4,000

?glb. 000

$388, 000
216,000
04, 000

20, 000
-‘s. ooo
$579, 000

$579, 000
$201, 520

2.87to0 1.00



F. WATEH SUPPLY PROJECT

l. Project Description

" The project includes a storage reservoir to be used
for water supply only, two pumping stations, a pipeline and a
treatment plant. It will zupply 20 mgd of pntable water to a
growlag city of 800, 000 people. The present supply is of low
quality and dependability and averages only 5 mgd (or 6.25 gpcd).
The augmented svpply will average 25 gpcd for a future population
of 1,000,000 pezple. Revenues from water users will be sufficient
th pay costs of operating, maintaining and extending the water
distribution system but general tax funds must be used to Cover
project installation costs.

2. Estimated Installation Cost (Annex A) and Initia! Investment

The city will furnish all land and rights-of-way and
local concrete pipe will he used. The dam is to be earth fill and
all major construction equipment will be imported from the U.S.
Breakdown of main cost items including contingencies is as follows:

wea @

Local Cost U.S. $ Cost
. (equivalent U.S. $)
Purchase of Réservoir land
and pipeline right-of-way $ 300,000
Concrete pipe 2,500, 000 $ 500,000
Dam, spillway, and outlet works 1,575, 000 2,635,000
Pumping stations (pumps to be
replaced in 25 yrs. at a cost :
of $180, 000) ¢C, 000 200, 000
Treatment plant (equipmert to be '
replaced in 25 yrs. at a cost of
$350, 000) 240, 000 350, 000
Engineering 147, 000 221,009
Total Installation Cost $4, 852, 000 $3,%06, 0G0
Interest duriag construction (1) 291,120 136, 710
Total Ini‘ial Investment . $5,143,120 34,042, 710

{1)An acceptable method of computing interest during construction
18 a8 foilows: 1/2 x (construction time 1n years) x (interest rate).
For this project, time is 2 years; for alternate, 2-1/2 years.
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3. Axnnual Costs

Maintenasace and operation of
project facilities $150, 000
Replacement of treatment plant
* 4 .equipment at 25 yrs. 6% '
$350, 000 x 0. 2330 x 0. 06344 S, 200
Replacement of pumps, 25 yrs. 6% °
$180, 000 x 0,2330 x 0. 6344 2, 700
Amortisation of Investment Costs
Local Cost .
5,143,120, 50 yrs. @ 6%
10.06344) | 326, 280
U.$. Dollar Cost
4,042, 710, 50 yro. @ 3-1/2%;

(0. 04263) 172, 340
Total Annual Cost $656, 520
Avgrage annual supply 20 mgd x 365 .7. 300 million gals.
Cout of water at delivery point 8.99¢ per 1, 000 gals.

i. Eg!st of Equivalent Supply from Best Alternate Source
(Primary Benefit)

The only likely alternate su'pply of 20 mgd taken from-
another watershed would cost $8, 342, 150,. some $843, 680 less
than the project installation cost. The earthi dam would be smaller
and the water would require less treatment. On the other hand,
reservoir land would be more expensive, the pipeline longer,
the pumps somewhat lar;er and the operation costs h.gher. Capital
and annual costs are calculated as follows:

a. [Estimated Ins\allation Cost and Initial Inve’tment

Local Cost U.S. $ Cost

(equivalent U. S. $S) f
Reservoir land and right-of way $ 700, 000 )
(Goncrete pipe 3, 000, 000 $1, 000, 00C
Lam, spillway, and outlet works 880, 000 1, 470, 00C
Pumping-stations (replace pumps

in 20 yrs. at a cost of $250, 000) 100, 000 250, 00t
Treatment plant (no replacements) 40, 000 60, 000
Engineering 139, 000 208, 000
Total Installation Cost $4, 859, 000 $2, 988, 000
Interest during construction (1) 364, 425 130, 725

Total Initial Investment $5, 223, 425 $3,118, 725

) See Tootnote page 17
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d. Asnnaal Costs

- Maintenance and operation
Replacernent of pumps
+ 20 yrs. 6%
250,000 x 0.3118 x 0.06344
40 yro. 6% -
250,000 x 0.097Z x 0.06344
(neglect salvage)
- Amozrtigation. of Investment Costs
5 - Local Costs
5, 223,425, S50 yrs. @ 6%
(0.06344)
‘U.S. Dollar Costs

[

3,118, 725, 50 yrs. @ 3-1/2%

(0.04263)
Total Annual Cost {Benefit)

- Cost of water at delivery point

Benefit-Cost Raztio

T y- 38 AL

$200, 000

ER I
¢

4,950

v e

1,540.

- $670,810

9 19¢ per 1,000 gals.

N S P 3ais

- I Y

-5 Axmuzl Benefit

g
1y

.. 6

-y

" Ratio . ©

FL XS
i

G.— HYDROELECTRIC POWER PROJECT

”

- Annual Cost ) '

$670,810
$656, 520

(R
o ea

o °«~n.oz to 1.00

The cnst per gallon at deliverypomt compares favonbly
_with the cost of *he present water supply and alzo with costs else-
- vhon ia the v‘ ity.

Secondary & «nefits (not used in above computation)

B Nt e ——e: e arhmttn e waf e e

Value of additional residential developments, annual  $1, 000, 000

Reduction In fire insurance charges
Slvlng in health service costs

0
Sew o

Pro}ect Descripiion i

!

21 PR

Yan .J-,, ’

~200, 000
590, 000

)
- o

PR

.~ q

The project includel a powerhomc at the toe o! a dam



Sullt to store water for irrigation, a reregulating dam, a step-up
substation and a 20-mile transmission line with steel towers
terminating at an existing substation at the power load center. Of
the total cost of dam, $1, 800,000 has been allocated to power. *
The powerhouse will have a rated capacity of 13,600 kw. Irrigation
feleases will be adequate to maintain a firm capacity of 7,500 kw.
Power will be transmitted at 69,000 volts. Estimated useable

r delivered is 80 miliion kwhr per year. There is a market
or this power.

2. Estimated Initial Investment (Annexes A and H)

The Applicant will furnish all labor, land and rights-of-way.
All materials for the dam with the exception of reinforcing steel are
jocal. Major construction equipment, steel and other materials are
to be imported from the U.S. Breakdown by main cost items which
include engineering and interest during construction, is as follows:

Life Local Cost U.S.$ Cost
(equivalent U, S. $)

Dam costs allocated to

porer 50 $1, 000, 000 $ 800,000
Powerhouse and penstock = 50 625, 000 1,275,000
Turbines and generators 35 150, 000 850, 000
Transmission line 50 150, 0C0 280, 000
Substation 25 40, 000 130,000
Contingency . 190,000 330,000
Total lnltia‘l. Investment $2, 155, 000 $3, 36‘5. 00¢

®Assumed to have been made in accordance with method described
hereinafter for allocation of costs of a multipurpose project.
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3., Asmual Costs
Maintenance and dheration
fncluding allocated amount . .
for dam operation . $100, 000
Replacement of turbines and ,
. . genmrators at 35 yrs. @ 6% L e
. 1,000,000 x 0.1301 x 0.06344 * 8,250
Replacement of substation equip-
.- et 25 yrs. @ 6%

-

=~ 170,000°x 02330 x 0.06344 2,500
Amortization of Investment Costs C .
. Local Costs ) ch L semmm3 e
2,155,000, 50 yrs. @ 6% G e
.- (0.06344) .. -3~ - 136,710,
. U.S. Dollar Cost L oem bl o3 feln
3,665,000, 50 yrs. @ 3-1/2% . x ,
(0.04263) ] <. ... 156,240 @,
Total Annual Cost - = - T==T TR TTTE40T; 700
» Jotal power delivevy . 80,000,000 kwhr
. B Toonunt
Cost per kwhr at load center = ... i*r7z 80,005

i « ? ., ' : ; r/ . bR .'., OO’:
At this cost it is economical for the large industrial power
users to purchase their power from this source.

-t

4. glt of Same Amount of Power from Best Alternate Source
(Primary Benefit)

The only possible alternate sourcr f power would be a
diesel-electric plant using fuel costing 15¢ p- gallon. All generat-
ing equipment and steel would be obtained from U.S. sources. All
other items can be furnished locally. The generating equipment
would have to be replaced in 25 years. Annual cost for 80, 000, 000
kwhr delivered at load center is estimated as follows:

-Diesel-electric equipment (U.S. Dollar Cost)
113,600 kw @ $2U0 per kw = 2, 720, 000
" Amortized, 25 yrs. @ 3-1/2%

(0.06067) $165,000
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$165, 000

9.500

11,500

Brought fo.ward
Powerhouse, land, etc.
Local Costs (equivalent U.S. $)
$150,000, 50 yrs. 3 6%
(0.06344)" ;
U.S. Dollar Costs
$270,000, 50 yrs. @ 3-1/2%
(0.04263)
Station labor, supervision and
administration $ ©3,000
Maintenance 30,000
Supplies and general expense 12,0600
Lubricating oil 30,000
Fuel, 80,000,000 kwhr
0.076 gals. per kwhr
@ 15¢ per gal. 912,000

Total Maintenance and
Operation
Total Annual Cost
Cost per kwh: (80, 000, 000 kwhr)

Benefit-Cost Ratio (Annex L)

Annual Benefit
Annual Cost

Ratio

Secondary Bere‘its (not used in above computation)

Aaticipated investment in expanded and
new industries., annual

General increase in related business
and industry

PORT DEVELOPMENT

Project Description

1,074, 000

$1, 260,000

$0.0158

$1, 260, 000
$ 403,700

3.12 to 1.00

$ 200,000

$ 100,000

The project includes enlargement of an entrance channel
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’ vl avward

frem thke u/ asi, nnvl..(luu .hlo, 2 wlur' w-nhouooo. and ral)
and highway terminal factlities. 1he project will bring ocean-
going vessels to within 5 milea of a growing industrial city,
which is now 100 miles by rail from the nearest existing seaport.
Aanual capacity will be 600, 000 tons. Cn

It is estimated that present local production of 300, 000
tons per year will be shifted to'the new port, thereby eliminating
the rail haul to the existing port, also that prcduction will increase
from 300,000 tons to 600, 000 tons per year in the first 10 years.
It is assumed that this new productlo'? \l)q' Ja direct result of the
m "" hcu“y' - Ta. t.n2nae 10,9

T -

2. - Estlmated Installation Cost and Initul Investment

A -
The local government will furnish aii land and rights-of-
way, labor, and timber for the wharf. -All major materials and
equipment for railroads and utilities will come from U.S. sources.
In.addition, dredging will be done by a U.S*firtn ——Conotructionwo
time shall be one year. Breakdown by main cost items mcludfng
on.lnec ring and contlngencies is, as follows:

’6.0157

-~ . Local Cost U,S. $ Cost
5, Be:ont.Sn 0 Flia Apges L s

e ~ e {equivalent U.S. §) :

1: Land and right-of-way $ 500,000 - ':>0¢ 00
Railroad, highway, and utilities 400, 000 g S‘ 800, 000
-, Gredging .. 1,500,000
Navigational Aids 70, 000 TtT 7 130,000
"4, »Wharfand Warehouses _ e a e r!x 740, 000 760, 000
~'Port roads; tracks, and utilities °~ -'£20,7000 80, 00C¢C
Arcic s, Total.lnstal{a}l:qgn%q‘s‘td $2, 330, 000 $3,270,002
1 Interest during construction (1) 84,900 @ .., 087,225
Total Initial Investment $2,914,900 $3,327,223

) C-:-:- v reutaan related business

“,

(1) Sco footnote page 17

H. -.‘-‘»‘ L R

RO ot et . ¢ s

AR

100, 000
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3. Amsaal Costs

Mafntenance and operation of
wharf and shore facilities
Amnual dredging 3
Replacement of navigational aids
at 20 yr. intervals (no salvage)
20 yrs. 200,000 x 0.3118 x 0. 06344
40 yrs. 200,000 x 0.0972 x 0. 06344
Amortization of Investment Costs
Local Costs
2,914,900, 50 yrs. @ 6% (0.06344)
U.S. Dollar Costs

3, 327, 225, 50 yrs. @ 3-1/2% (0. 04263)

Tota) Annual Cost

Araual Primary Benefits

Saving in cost of hauling of produce
now going to existing port
300, 000 tons, 95 miles @ 2¢
Gain from new production after
firet 10 vears:

““"Port charges, 300,000 tbns < 51.50 = -

$450,000 .
Worth of 40 annual amounts at
beginning of L1th year, 6%
450, 000 x 15.046 = $6, 771, 000
Worth at beginning of 1st year
$6, 771,020 x 0. 5584=$3, 781, 000
Equivalert value for 50 years
$3,781,710 x 0.06344
Gain from new production, first
10 years:
Increase in port charges per year
450,000 -~ 10 = $45, 000
Worth at beginning of 1st year
45,000 x 36.9624 = $1, 663, 000
Equivalent value over 50 years
, $1,663,000 x 0.C6344
Total Annual Benefits

$400, 000
100,000

3,960
1,23¢
184,900

141, 800
$831, 890

 $570, 000

. 240,000

105,500
$915, 5u¢C
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Annusl Benefit - ~=:7>2on of ( $918, 500
“Anm&l Cont S osSeanes 3200, -$831, 890
L T ‘-. . s " ': IUO‘OQO

m“. LTIV LS. na sty M.,on;] aids l.lo to l.oo

S wv 2, tatervall ‘no salvage)

é. Soccndzrx Beneﬂts (nobuuckln abave compumumh %0
130972 x 0.06344

4 hcrnu* ln- cuttanw dutics S anmial “0. 000
Increase i lnpuaLgendraLtlk receipts 154,950
‘rasulting from increased economic
. activity o 3 3-1/2% (9. 04263) 141, 30$50, 000
e mw ow U et e s

L MULTIPURPOSE PROJECT 3334
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. Water resources pro;ects frequently provide facilities
that will serve several purposes sucheas a reservoir designed to
supply water for irrigation,” power and domestic use. In these
Instances It is necessary to allocate the costs to each.purpose to

be ulured that each segmentis.justified.
2 3

-y
-

77 The method adopted byzU. S.. agencies for making the
allocatton {s-known -as the Separable Costs-Remaining Benefits
Method: Application of thisimethod s described in the Economic
Guido for Watershed- Protection and Flood Prevention published
by the Soil Conservation Service in U.S.D. A,, from which this
text is quoted, *-ith a few modifications and annotations. This
procedure is d-ived:from the publication, *Proposed Practices
for Economic /. .alysis of River Basin Proj cts' prepared by the
Subcommitt:: « Evaluation Standards in May 1958,, .oftemreferred
to" u the "Greex. Book'.- 1, .. :1 .

. ix:c*.'

LI

cost allocation is a procedure for the equitable distribution of the
cost of a multiplé purposé ‘project among the purposes served.
Briefly, it provtderfof (1) assigning to each purpose its separable
cost, !‘ e., the added‘ cost of including the purpose In the project;

—————

u'ltdul Joint cost in proportion to the rema.nlng‘ﬁenentr' i. 4:J ”

i

gl

? 8“75,
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the benefiis (as limited by alternative cost) less the sepsrable

cost. Thus the method provides for an equitable sharing of the
saviangs from multiple purpose developmeat among the various
purpeses included (see Case 1). |

1. Definition of Terms and ‘i'heir Use in Cost Allocation

s8. Alternate Cost

The alternate cost for each purpose is deficcd as the
- lowest cost of achieving the same or equivalent benefits in single
purpose structures that will accrue to each purpose ia the multiple
parpose structure. The least costly alternative single purpose
means of providing benefits equivaient to those provided by each
purpose of the multiple purpose structure should be used in cost
allocation. The alternative should be real in the sense that it
can be built and if built would produce equivalent benefits. It may,
"however, be entirely different in physical plan. There is a lack
of agreement among economists and others as to whether or not
the alternate cost must be figured at a site ather than the multiple
purpose structure site. For our purposes, it will be permissible
to figure the alternate cost at the multiple purpore site.

b. Separable Cost

.

The separable cost for each project purpose s the ,
differsnce between the cost of 2 multiple purpose structure and
ths cost ol the siructure with that purpose omitted.

In calculating separable costs, each purpose should be
treated as if it were the last increment of a multiple purpose
project. Thls calculation will show the added costs of Increased
size, changes in design, or other factors that woild be necessary
to add the purpose to the project.

In those cases where the calculation of separable cost
may be unduly burdensome, specific cost as defined below may be
used in lieu of separable costs in the Separsdle Costs-Remaining
Henefits Method.
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ecific Cost -

PEE YO n: ‘ :t:”\.f Vo gpmaan aesgam oy oyhe s
The specific cost for each project purpose consists of
+ 'the cost of facilities that exclusively serve only one project

. jurpose. Special outlet warke neoded for irrigation or muanicipal

*-wate® supply, -but. not needed-for flood- prevention, is an example
of this kind of facility. )

L e e T Uy,

[All readily identiflable costs of facilities which are
claarly for cae purpcse only should be assigned .IAI |p¢i:l§’!9 coats

1=eholly to that purpese in t!;é:a"l;géraitls‘:p process.” Thus, care. .
P-should be taken to makes sure thit all speclfic costs ave propeérly
"asalgnsd to each purpose. Separable coats include all specific
:’?éoou; together with any other additional Project costs attributable

~.%0 the Inclusion of a givea purpase. ) e er s
AJAT Asa 3. A A R A S DU PSR SR P LR H

v

v -~ -~ TR} - -~ . » - e—
ehes ¥ a (RN B A S0 A ot S 2 TR S T I e SL3Y,
. Joint Cost AN
TLFPD P (. emeem—— v aad W7 DRI SUE ALY S & DURE PR B AR N

- .. » - . tho s A ae
al o= oL DR a0 sioerd 33 00 hether oo
s Joint cost {5 the difference uetween the cost of the. .,
forld ! L i s O - -

o multiple purpose structure and the sum of the separable conts,
f; for each purpose. When the _é;t}lma_te} of separable.costs cannot
“'be made or 1§ unduly burdensome to make, joint costs may be
considered to be the difference ,between the multiple purpose cost
and the-sum of the specific costs for each purpose.
¢ .

I - Ttz et {gr aach proect v ImpLy 2 vhaa
dﬁf“ scription of Method , s walimie purne v el gtan ingy
| AT I AN ¥ ST - 1 ore grmiliing,

costs or benefits that are used in the method should
bs of the same nature for each purpose, i.e., installation costs,
LLZ{!.?.":Y. b'uﬁt", °.t°:' “:t .rj*r: seal f;f Il oL " ARl b AT
Prujecs, L. o v weeon sll adow ne wcuan ccatz of Incteigea
ghom, ~ +-, It should bg noted that the Separgble.ﬂc‘ogta-nemaln&ng
» Benefits Method will allocate. crats to purposes so that each
purpose la economically justified, provided that two requirements

of project formulation are.meli . caleuiation of venar-ale cost

may 3» Lacu.y brdesoame anecitic cuat as aetined below may be

u3zd ln iien o1 2 TBS Overal] benefit:coat,ratiq is favarable,iaing

Bomaflts Watnca. . . .

The cost of adding each purpose as the last

- Increment (separable cost) does not exceed the
benefits derived thercfrom.



" “The Separable Costs-Remaining Beneflits Method
ssrmally involves the following steps:

. .- (1) . Estimate the total cost of the multiple purpose
styugtyry including capitalized oparation and maintensnce coste
whea necessary.

(2) F.dmate the benefits for sach purpose.

(3) Estimate the alternate cost (including capitalized
operation and maintenance costs when necessary) of achieving
the benefits shown in step (2).

(4) Determine the maximum alternative justiflable
expenditure for achieving benefits . This is equal to the lesser
value of steps (2) and (3).

(5) Estimate separable cost (Including capitalized
operation and maintenance when necessary) for each purposa.

(6) Determine remaining benefits which are equal to
the difference between (4) and (5).

(7 Determine the joint cost . This is the difference

betwesn the total cost of the multiple p.rpose project and the total

of the separable costs for all project purposes. The joint cost is
thea sllocated tc each purpose in the s3ame proportion as the
remaining benefits for each purpose are to the total remaining
benmeafits for al' purposes.

(8) Determine total allocated cost for each purpose
by adding the separable cost to the allocated joint cost.

3. Example of Cost Allocation - Where benefit for cach purpose
equals or exceeds ito alternate cost.

Data applying to a dual-purpose structure ars shown
below. O & M costs are the capitalized values in all cases.
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Basic Data
L ]
\;-J -J“b-.aa..mh.a.-u.“,f wcv:-ulid n“‘\“%
~mollv mvolves e Toll swizg 3¢ Plood Municipal -
- . Bem ) Pravention Water Total -
- e O BT of I N DUV ST —
Benefits, ::...2! Zorlus.ca $50;0005 2§48, 800t 2T3t
TAXD D I ISATY. . (Equal to Alt. Cost)

*Alternate Inscallation: Costs :5.35;000 (1)c> > 40, 000 (2)

®Alternate OLM Costs-: “..~ 3it::r8;000:¢1). i2c 5600 (2} 31 zed
operaziou rai mIlntenance cests when nesrad3ey) o aesiaving

SSeparable Instaliation Costs. 21,000 (3) 28,000 (4)

Separable OLM: Costs=: =:: ™ :202;500 (3)==~e;:.3,ooo (4)si2’n
EETOMDOL U2 (30 Lo vy senelits L Thie 13 egladr 10 g uRaa
vaia0Total Installation: Costs $62, 000 (5)

te

Total. OkM Costs. - :rarible ccus {iccludlag <amiallzad 8,000 (5)
ePorition and nratroance whimn nacessary) for sack purpses,

Nohl: ot reomalndng Doty shen 1 el 30
Yra gl lirenty wacwaca b aad 3,
* Must be determined by the design engineer. e

(1) Alternate is a.system of levees..:. . . . . wlifroaca |
{(2y>'Alternate is a system of-wells'and pumps, =, " " 22 thz tctal
(3} Cost of elements of the dual .purpese structure which can be
o5 omitted if flood prevention is'not provided.- -- . '

‘(4)< Cost of elements- of the dual purpose structure which can. he
b0 omitted it municipal water is not suppli:d.

(5) Applylng to the dual purpose structure.

-t I 4
AR VNS PR T 012220 3 DA PR

[ 44
3]
)
ad

Py adding Lo daeay 1b1: 22t o s alncatea ,cia

-~y
3. Iieamn

L

=ai3 applyirg 19 a dual-purpese sirucure sre shown
Delowr, O % M cests wre the ;a'..i?au-wd vaines 'x: ail easss,



buaﬂtatlon
. : . TFloed Municipal
Jtem ‘ Prevention . Water Total
1. Benefits ) $50,000 $45,500 (1) $95, 000
2. Alternate Costs~-Ipstallation 35,000 40, 000 75, 000
o«M 5:000 5,500 10,500
Subtotal 40, ‘000 45, 500 85,500
3. Benefit limited by alternate
cost (lesser of 1 or 2) 40,009 45, 500 85, 500
4. é'oparable Costs-Installation 21,000 28,000 49,000
oM 2,500 3,000 5,500
Subtotal 23,500 31,000 = 754,500
5. Remaining Benefits (3-4) 16,500 14,500 31,000
é. Allocated Joint Costs '
! Installation 6,920 (4) 6,080 (5) 13,000 (2)
oM 1,330(6) 1,170 (7N 2,500 (3)
Subtotal . 8,250 7,250 15,500

7. Total Allocated-Installation , 27,920 (8) 34,080 (9) 62,000

oM . - .. _3,830(10) 4,170 (11) 8,000
TOTAL . $31,750  $38, 250 $70, 000
Notes:

(1) For purpose !f benefit evaluation, it is considered that water is
worth at least its cost to a municipality.

(2) Total cost (62, 000) less separable costs (49,000) = 13,000
(3) Total cost (8,000! less scparable costs ( 5,500) = 2,500
(4) Prorated - 16,500 x 13,000/31, 000 = 6,920
(5) Prorated - 14,500 x 13, 000/31, 000 = 6,080
(6) Prorated - 16,500 x 2,500/31, 000 = 1,330
(7) Prorated - 14,500 x 2,500G/31, 000 = 1,170

(&) 21,000 + 6,720 = 27,920
(9) 28,000 + 6,080 = 34,080
(10) 2,500 +1,330= 3,830
(11) 3,000+ 1,170 = 4,170
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4. Example of Cost Allocation - Where beqet!i for each imr}:ou
is Qualto or less than its alternats"cost, —— -

Data applying to a triple~purpose project are 'swhox'w‘n

below, . OkM costs are the capitalized values ln.all cases.

- ‘ <

. 5ta. Basic Data -~ - -~ oo
"/
30030 s :?: b -.Flood Municipal
. Item:- . . Preventlon Irrigation Water

Benefits .". ..-.. - cm..‘;'.':_,sao.ooo\.1 $100,000 ,,$50,000

[ PP

YAlternate Installation

Costs . 35,000 95,000 ~ 45,000
'eAlternate OUM Costs 5,000 25,000 " 5,000
$Separable Inltallatlo; . Gt
Costs . . 7,000 (1) 35.000(1), 3o,ooo(1)
sSeparable OLM Costs 3,000 (1) 15,000 (1) 10,000 (1)
Xotal fostallation Conta w:"qu'm _i: L PRI {,'"3:_} $117,000 (2)
Total O&M Costs - SR $ 43,000 (2)
Hstea, '
Notes: ,

?

* Mult be determined by the deeign englneer. ’
3 Tt : } »
(1) Coete* ‘'of the elemente of the trtple-purpoae stzuetuxe which can~be
omitted if the respective features (flood prevention, irrigation .’
or municipal watcr) are not provlded

ey - . - G, ‘\ «

’
- -

(2) Applyln‘ to the trlple purpole ltmcmre. ).

3



1. Benaflits

Alternate Costs
Installation

. OLM
Subtotal -

3. Benefits limited by
alternate costs
(lesser of 1 or 2)

4:- Separable Costs
Installation
OokM

Subtotal

S. Remaining Benefits
(3-4)

Allocated Joint Costs
Installation
oM
Subtotal

6.

|}
7. Total Allocated Costs {(6)
Installation
ouM
TOTAL

Notes:

Y]

._.Comgntauon
- Municipal
' Flood Water
“Pfovention Irrigation Supply Total
$30, 000 $100,000  $50,000 ;1) $180,000
38, 000 95, 000 45, 000 175,000
s, 000 25,000 5,000 35, 000
~40, 000 120,000 50, 000 “210,000
30, 000 100, 000 50, 000 180, 000
7,000 35, 000 30, 000 72, 000
3, 000 15, 000 10, 000 28, 000
~10, 000 50, 000 40, 000 100, 000
20, 000 50, 000 10, 000 80,000
11, 250 (4) 28,125 (4) 5,625 (4) 45,000(2)
__3, 750 (5) 9,375 (5) 1,875 (5) 15, 000(3)
i5, 000 37,500 ~7, 500 ~ 60, 000
18, 250 63,125 35, 625 117,000
6, 750 24,375 11, 875 43,000
$25, 000 $87,500  $47,500  $160,000

For purposes of benefit evaluation, it is considered that water is

worth at least its cost to a municipality.

(2)
(3)
{4
(5)
(6)

Total cost (117,000) less separable costs (72,000) = 45, 000.
Total cost (43,000) less separable costs (28,000) = 15, 000.
45, 000 prorated in proportion to Remaining Benefits, Item 5.
15,000 pro:ated in proportion to Remaining Benefits, Item 5.
Separable cost (Item 4) + Allocated Joint Cost (Item 6).



Attachrars 1

LETTER OF PRESIDENT JOHN F. KENNEDY TO THE SEC-
RETARY OF THE INTERIOR; THE SECRETARY OF AGRI-
CULTURE; THE SECRETARY OF HEALTH, EDUCATION,
AND WELFARE; AND THE SECRETARY OF THE ARMY

Tre Write Housk,
May 15, 1962.

Your joint response to my memorandum of October 6, 1961,
requesting you to review existing standards for the formulation and
ovaluntion of water resources projects and to recommend any neces-
sary changes constitutes o najor muprovement  You have done a
difficult. task well

The statement of “Policies, Standerds, and Procedures in the
Formulation, Kvaluation, and Review of Plans for Use and Develop-
ment. of Water and Related Land Resourees” enclosed with your
memorandum of today is approved for application by each of your
Departments and by the Bureau of the Budget 1n 1its review of your
proposed programs and projects.

here 1s need, as you indicate, for up-to-date policies, standards,
and procedures relating to cost allocation, reimbursement, and cost
shanng, and no doubt other water and related land resource subjects
of mutual concern to your four Departments upon which umformity
and consistency would be 1n the public interest. Consideration of
subjects such as these and establishment, with my approval, of
necessary policies, standards, and procedures will be the responsibility
of the Water Resources Council when it 1s created. In the meantime,
I agree that you should move ahead now to a consideration of those
subjects you have indicated need immediate attention.

JorN F. KennNEDY.
m
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POLICIES, STANDARDS, AND PROCEDURES IN THE FORMU-
LATION, EVALUATION, AND REVIEW CF PLANS FOR USE
AND DEVELGPMENT OF WATER AND RELATEYD LAND
RESOURCES

PURPOSE AND ReOpPF

The purpese of this statement is to establish Faecutive policies,
standards, and procedures for umiferm application in the formulation,
evaluation, and review of comprehensive river bnsin plans and indi-
vidual project plans for use and development of water and related
land resources. Problems of cost allocation and of reimbursement
or cost sharing between the Federal Government and non-Federal
bodies will be covered subsequently.

These provisions shall govern, insofar as they are consistent with
law and other applicable regulations, all formulation, evaluation, and
review of water and related land resources “plans. Any proposed
variation from these policies nnd standards shall be specified in plan-
ning reports and the reasons therefor indicated.

I1. OBJECTIVES OF PLANNING

The basic objective in the formulation of plans is to provide the
best use, or combmution of uses, of water nmr related Iand resources
to meet all foreseenble short- and long-term needs, I pursint of ths
basic conservation objective, full considerntion shell be riven {o each
of the following objectives aud reasoned choices mude between them
when they conflict:

A. Development

National economic development, and development of each region
within the country, is essential to the maintenance of national strength
and the achievement of satisfactory levels of living. Water and
related land resources development and management are essential to
?conomic development and growth, through concurrent provision
or—

Adequate supplies of surface and ground waters of suitable
quality for domestic, municipal, agricultaral, and indust rial uses—
including grazing, forestry, and mineral development uses.

Water quality facilities and controls to assure water of sui able
quality for all purposes.

Water navigation facilities which provide a needed trancporta-
tién service with advantage to the Nation’s transportation system.

Hydroelectric power where its provision can contribute advan-
taﬁously to a needed increase in power supply

ood control or prevention measures to protect people, pmp-
erty, and productive lands from flood iosses where siich measures
are justified and are the best means of avoiding flood damage.

84584—03—2
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Jand sixbilization measures whers feasible to protect land and’

Lens hem Sor Leneficinl purpeoes ' '

Drainsze nicwsures, wieluding suliraty enntrol where best use
of land would be justifisbly obtained

Watershed protection and management measures where they
will conserve and enhinnse resouree use opportunitios

Outdoor recreational aad tish and Wll(lllfﬂ oppurtumities whero
theso ean be provided or enhancod by devolopment works.

Any othor means by which development of water and related
Iand resources can coutribute to economic growth and devel-
opment. ' ‘ o

B. Preservation

Proper stewardship in the long-term interest of the Nation’s natura!
bounty requires in particulur :astances that— x \

Thero be protection and rehabilitation of resources to insure
availability for their best use when needed. :

Opon space, green space, and wild areas of rivers, lakes, beaches,
mountams, and related fand areas be meintained and used for
recreational purposes; and

Arcas of umique natural beauty, historical and scientific interest
be preserved and managed primanly for the insprration, enjoy-
ment and education of the people.

. Well-being of people

Wall-beingg of all of the people shall be the overnding determinant
in conmderinyg the best use of water and related land resources.
Hardshup aad basic needs of partienlnr rroups within the general
public shall be of concern, but care shall to taken to avoid resource
use and development for-the benefit of a few or the disadvantage of
many. I partcular, policy requirements and gwdes established by
the Congress and aimcg at assuring that the use of natural resources,

including water resources; safeguard the interests of all of our people
shall bo obscrved.

I!I. PLANNING POLICIES AND PRCCEDURES

A. National, regional, State, and local viewpoints

1. All viewpointa—nationel, regional, State, and local—shall be
fully considered and taken into account in planning resource use and
dovelopment.  Regional, State, and local objectives shall be con-
sidnre(r and evaluated within a framework of national public objectives
and available i)ro'ect.ions of {uture national conditions and neecds.
Simila-ly, available projections of future conditions and needs of
regions, States, and localities shall be considered in plan formulation.

2. Significant departures from a national viewpoint required to
wcomp’iisln regional, State, or local objectives shall be set forth in
planning reports by those charged with their preparation. Such
roports shall also descnibe the present economy of the locality, State,
and region, changes which can be ex})ected on the baasis ofy current
trends, specific economic problems of the area, and the manner in
which the project is exrected to contnbute to the sound economic
growth and well-being of the locality, State, and region.

3. Comprehensive plan and project formulation shall be based upon
an analysis of the relationship of goods and services to be provided
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by a proposed resource use or develo ment to avaiable projectiona
of uational, regonal, State, and local rec urements and objoctives,
From a national powmt of view, the annl)sns shall include, within
practical linuts, a conparison of the roposed resource use and devel-
opment with alternative means available for providing similar goods
aud services to the area and other areas aud an indication of its rela-
tionship, if any, to specific considerations of national secunty.,
B. Multiple-purpose planning
Planning for the use and development of water and related land
resources shall be on a fully comprehensive basis 50 as to consider—
(1) The needs and possibilities for all significant resource uses
and purposcs of dcvelopmcnt, including, but not hmited to
domestie, mumeipal, agricultural, and industrial uses of water;
water quality control; navigation n relation to the Nation's
transportation system ; hydroelectric power; lood protection con-
trol or prevention, land and beach stabithzntion, dramage, includ-
ing salinity control, watershed protection and management; forest
and mineral production; grazing and croplund miprovement, out-
door recrention, as well as sport and commerenl fish and wildlife
protection and enhancement, preservation of unmque areas of
nutural beauty, historieal and scientifie mterest, and
(2) Al relevant means (including nonstructural as woll us
structural measures) singly, 1n combmation, or in alternative
combinations reflecting different basic choice patterns for provid-
ing such uses and purposes.

C. River basin planning

River basins are usually the most appropriate geographical units
for planning the use and development of water and related land
resources in a way that will realize fully the advantage of multiple use,
reconcile competitive uses through choice of the best combinution of
uses, coordinate mutual responsibilities of different, agencies and levels
of government and other interests concerned with resource use,
Planmng use of water and related land resources, therefore, shall be
undertaken by river basins, groups of closely related river busins, or
other regions, and shall take fulf cogmzance of the relationships of
all resources, including the nterrelationship between surface and
ground water resources. Despite this primary confinement to an
area, the fact should be recognized that such planning also requires
consideration of pertinent p ysical, economic, and social factors
beyond the area.

D. Individual project planning

To the extent feasible, programs and projects shall be formulated
as purt of a comprehensive plan for a river basin or other area, and
the report proposing development shall indicate the relationship to
the comprehensive plan. en a program or project has been fcrmu-
lated indapendently and not as part of a comﬁwrehensive plan, the
report shall indicate, to the extont practicable, the relationsbip of the
grogram or project to the probable later developments needed or to

e undertaken iIn ths basin and the reasons for proposing to proceed
with the proposed program or Project independently.
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E. Coordination unthin the Federal Government and with non-Federal
inlerests

1. Federal planning shall be carried out on a coordinated basis from
the earliest steps of investigation, survey, and planninf through the
entire planning and review process When any Federal agency initi-
ates an_ investigation or survey, 1t shall arrange for appropriate co-
ordmation and consideration of problems of mutual concern ~ith othar
Federal ngencies and with interested regional, State, and local public
agoncics and interests. When warranted, joint consideration of such
problems shall be arranged. Full advantage is to be taken of all exist-
ing_organizatioas and arcangements for coordination, such as river
basin commissions, interagency committees, interstate bodies, and
State and local agencies.

2. When plins for resource use or development affect the interests
and responsibilities of other Federal agencies, the sponsoring agency
shall, to the maximuin extent practicable, consult with such agency or
ngoncies in tho field and at headquarters in conducting its investiga-
tion and preparing 1ts report 1en specific_project proposals are
contemplated, ench affected agency shall be afforded an opportunity
to participato in the investigations and surveys in an effort to develop
fully coordinated proposals ~ Project reports shall include a statement
of the oxtont of coordination achieved.

3. Beforo a report is rubmutted to the President and the Congress,
cach departinent or independent agency interested in the project and
the concerned States shall be provided with copies of the proposed
report, and given an opportunity to furnish a statement concerning
the project proposal from the Tiewpoint of its interest and respon-
sibility. Such statements shall be included in the reports submitted
by a sponsoring agency. If such statements propose variations from
the po{’icleu and standards specified herein, the reasons for each varia-
ton shall bo steted. A sponsoring agency may submit a report with-
out the views of any agency or State when s statement from tha:
agoncy or State has not been received within 90 days alter receipt of
the project report or wittun such other period specn.g:d by law.

4. Planning by Federa! agencies shall also be carned out in close
cooperation with appropriate regional, State, or local lanning and
dovelopment and conservation agezcics, to the end that regional,
Stato, and local objectives may be accomplished to the greatest extent
congistent with astional objectives. en a proposed resource use
or devclopment affects vhe interest and respousib ity of non-Federal
public bodies, those bodies shall be furnished information n
to parmit them to evalucte the physical, economic, and social effects,
Their views shall be sought, consiXered in ﬁre aration: of reports and
included iu the final reports submitted to the ident and the Con-
gress or other approving authority.

F. Relation to existing law and executive orders

The policies, standurds, and procedures set forth herein shall not be
regarded as authorizing any deviation from general or specific requjre-
ments of law or Executive order. Whenever a plan or proposal varies
fromn such policies, standards or procedures because of a requirement

of existing law or Executive order, the variation shall be indicated, and .

reference made to the section of law or Executive order imposing such
requirements.
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IV, REVIEW ()l-‘.(‘()\II‘HHIH".\'SIVI'} PLANS AND PROJECT PROPFOSALS

With u view to arrving at genernl and speaifie independent judg-
ments upon cotmprehensive plans, programs und project proposals, and
parts thereof, as well as recommendations coneerning such pluns and
proposals, review at all appropriate le -els shall be based upon o
thorough apprasal of planning reports and upon the following erterin:

(@) Compliance with the statement of purpose and scope,
objectives of plunuing, and planning policies and procedures set
forth herein.

(M Complinnece with Inw, legislative mtent, and Faccutive
policies nml orders

() Compliance with recognmized technienl standards,

() Comphance wath standards for the formulation of plans and
avaluation of tangible and intangible effects as set forth herein

V. STANDARDS FOR FORMULATION AND EVALUATION GF PLANS

A. General setting, vicwpont, and procedures

1. Formulation of comprehensive and project plans, and evalua-
tion of tangible and intangible effects shall reflect full consideration
of, and adherence to the purpose and scope, objectives of planning,
glan_mng policies and procedures and criteria for review, as set forth

erein.

2 Formulation and evaluation shall normally be based on the
expectation of an expanding national economy in which inereasing
amounts of goods and services are likely to be required to meet the
needs of a growing population, higher levels of hving, mternational
commiitments, and continuing economie growth  Such an environ-
ment will necessitate relatively high and efficient levels of resource
employment and a pattern of production in balance with the antiwi-
puted demand for goods and services

3. Formulation and evaluation of plans or alternative plans shall
be accomplished in such a way as to permit timely apphcation of
standards appropnate to conditions of - (a) Less than “full émploy-
ment”’ nationally, and (b) chromc and persistent unemployment or
underemployment in designated arcas Standards appropriate to
(a) shall be those adopted at the time of existence of such condition
and authornzed by theg’resident. Standards appropriate Lo condition
(b) shall be used where an area has been so designated under the Area
Redevelopment Ac\ of 1961 (75 Stat. 47) or other authorzed pro-
cedures relating to resource underemployment. In condition (b)

roject benefits shall be considered as increased by the value of the
abor and other resources required for project construction, and ex-
pected to be used in project operation, project wnaintenance, and added
area employment during the life of the project, to the extent that such
labor and other resources would —n tge absence of the project—be
unutilized or underutilized. Such benefits sheuld be clearFy identified
as redevelopment benefits for the purposes of cost allocation, cost-
sharing procedures, and to indicate their significance for project
justification.

_ 4. A comprehensive public viewpoint shall be applied in the evalua-
tion of project effects. Such a viewpoint includes consideration of
all effects, beneficial and adverse, short range and long range, tangible
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wod antenpible, that say be expected W aecme ) all persons and
groups within the zone of mflinence of the proposed resoures use or
‘ l'w-lupmvm, The sdequncy of the woversge depends on how com-
pletely wll eifeets can be traced and evalusted in comparable terms.
5 Full consideration <hall be gmiven o the opportunity and need
for vutdoc~ recreational and fish and wildhfe enhancement in com-
prehensive slanmime for water and related land use and development,
andd progecs formulation and evalustion, Pregect plans shall include
provision for publie aequisition of lands gnd rights-of-way adjacent
to proposed Federal or &'mlc-rul-uwslvd water resource projects (sd-
ditional to those necded for other uses and for public access) for ad-
tunstratien by Federal, State, oc loeal puble bodies, as appropnate
to msure full ultumate renlization of the outdoo: reereation , fish and
wildhfe, and related resource enhancement oppartumties of the
mojeet aren Plans shall indieate, i appropnate detad, all facilities
nesded for full deselopment of the recreation and fish and wildlife
potentml, ns well as specihe induation of basie facilities requnred
untially for aecess, health, silety, hire prevention, and use of the area,
6 Iull consideration shall. also be given 1n survey, investigation
and planming to the need for acquisition of lands necessary for a
purposes of water resource development in advance of construction,
S0 a8 Lo preserve these areas from encroachment by residential, com-
mereml, imdustrinl, and other development. Proposals to this end
shall be set forth in speewl reports, or included 1n regular planning
reports, when deemed necessary  Measures proposed should repre-
sent the nummum necessary action consistent with the objective of
“te preservation  Relmnee should be placed, where {eas:ble, on zon-
gz nud other mensures by non-Federnl authonties to koep lands-on
loenl tax rolls and control development until sites aro needed for
project purposes.  Such measures should also melude provisions for
ndvance participation i construction or reconstruction of transpor-
tation fneilities, when necessary, to avord increased costs for relocation.
7 When thero aro nnjor ‘differences among technically possible
{)Inus conceved as dvsnrnbf" on the basis of consideration of intangible
enelits and costs, m compunson . with. optimum plans b on
tangiblo benefits and costs, alternative combmations of projects within
s river basin or alternative projects, giving expression to these major
ifferences, shall be planned. Companson of their economic and
finnneml costs shall be set forth in reports to provide a basis for
sclection anong the alternatives by revie authorities in the execu-
tive branch and by the Congress.” Minor ifferences, with regard to
intangible considerations, shall be handled, to the extent practicable
and economically feasible, b?'.adjustments in plans. Planning re-
ports shall clearly indicate a ternatives, their consequences, and ad-
Justments made to take account of thess minor differences.
8. When secondary benefits are included in formulation and evalu-
ation of a project proposal, planning reports shall indicate— - -
(a) Tho amount of sccondary benefits considered attributable
to tho project from a national viewpoint. Such benefits, com-
bined with pnmary benefits, sk-all be mcluded in the computation
of a benefit-cost ratio.
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(c) Presentations in planning reports shall include an explana-
tiou of the nature of each type o secoudary benefit taken into
account from either viewpoint and the methods usad in the
computation of each of mu' values  The unpheations, from
the natwnal viewpowt, of comsudenng secondary bonefits of the
rmjlm-( from a rogional, State, or loeal viewpmnt shall be set
orth,

B. Specific sctting for area under consideration

1 Reports on proposed plans shall include an analysis of present
and projected future economie conditions m the project arca and the
contribution that comprehensive or project development may be
expected to make toward the alleviation of problems and the pro-
motion of economic growth and well-being within the zone of influ-
ence. Economic projections will be made to rovide a basis for
appraisal of conditions to be expected with ancf without the plans
uncer consideration, and an estimate of the zontribution that com-
prehensive Jevelopment may make to mcreased national mcome and
welfare, and regional growth and stabiity. Such analyses will fre-
quently require a general economic study of the area, a study of all
of its resources, an assessment of their functional relationships, their
development potentials. possible adverse effects, and the locational
gituation with reference to resources, marhets, transportation, chmate,
and social factors  Analyses should mdieate the sigmficance of the
loeahity and the region m producing incrensed goods and services to
mect foraseeable needs

2. These analyses should be as extensive and mtensive ns i Appro-
priato to the scope of the project bemg planned They should pro-
vide essentml mformation for dentfying both immedinte and long-
range needs i econoniie and socal terms and these needs should bo
expressed in 8 form useful for program formulation Presentations
in reports should 1dentify—

(@) The relationship between economic development needs
and up(fortumtlw and potential water and related land resource
use and development;

() The economuc and social consequences of complete or par-
tial (ailure to satisfy these needs; and

(¢) The possible improvements in economic efficiency, allevia-
tion of unemployment, stabilization of production and income,
community well-being, and the quality of goods and services
that wil be forthcoming.

C. Standards for formuiation of plans

1. All plans shall be formulated with due regard to all pertinent
benefits and costs, both tangible and intangible. Benefits and costs
shall be expressed in comparable quantitative economic terms to the
fullest extent possible

2. Comprehensive plans shall be formulated mitially to include all
units and purposes which satisfy these criteria in quantitative eco-
nomic terms:

(@) Tangible benefits exceed project economic costs.

(8) Each geparable unit or purpose provides benefits at least
equal to its costs.

(¢) The scope of developnent is such as to provide the maxi-
mum net benefits.
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(d) There is no more economical means, evaluated on a com-
parable bass, of accomplishing the same purpose or purposes
which would be precluded from development if the plan were
undertaken This limitation refers only to those alternativo
posaibulitics that would be physically displaced or economically
precluded from development if the project 1s undertaken

3. Net benefits aro maximized when the scope of development is

oxtended to the point wherse the benefits added by the last Increment -

of acale (1.c., an increment of size of a-unit, an individual purpose in a
multiple-purpose plan or a unit.in a comprehensive plan) are equal

to the costs of adding that increment of scale. The .increments to-

bo considered in this way are the smallest increments on which there
is & practical choice of omission from the plan. .

4. Reports or plans shall indicate the scale of development that
would result from application of the foregoing cnitera considering
tangible benefits and project economic costs expressed 1 comparable
terms  This will provide a bascline irom which the effect of consider.
ing wtangmbles ean be judged.

5. Reports and plans shall also indicate the extent to which depar-
tures from that smS- of development are proposed 1o order to take into
account mtangibles or other considerations warranting a modi§cation
in seale not reflected m the taninble benefits and project economie
costs.  For example, a higher degiee of flood protection, particularly
in urban areas, than s feasible on the basis of tangmble beuefits alone
may be justified in consideration of the threat to lives, health, and
generul secunity posed by larger floods  Also, when long-range water
needs are foreseenble only n general terms and whero alternative
means of meeting the needs are not available and inclusion of addi-
tivnal eapneity itially can be accornplished at a significant savinge
over subsequent enlurgement, such considerations may )ustify the
sdditionnl cost required Smmnlarly, long-range power needs. 1n the
lyght of generally espected economic growth of an area, nay justaf
neasures imitially 1o sure later availabinty of the full power potentm{

) Depmtions of benefits

1. Benefits: Increnses or gains, net of associated or induced costs,
in the value of goods and services which result from conditions with
the project, as compared with conditions without, the project. Bene-
fits tneludo tangibles and intangibles and may be classed as primary
or secondary.

2. Tangible benefits: Thoso benefits that can be expressed in mone-
tury terms based on or derived from actuni or simulated market prices
for the producis or services, or, i the absence of such .easures of
benefits, tho cost of the alternative means that would most hkely be
utilized to provide equivalent products or services. This latter stand-
ard affords & measure of the mmimurc value of such benefits or services
to the users. When costs of alternatives are used as a measure of
benefits, the costs should include the interest, taxes, insurance, and
other cost elements that would actually be incurred iay guch alterna-
tive means rather than including ohly costs on a comparable basis to
project costs as is required when applying the project formulation
criteria vnder paragraph V-C-2(d).

3. Intangible benelits: Those benefits which although recognized
a8 haviug real value in satisfying human needs or desires, are not
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rmal analysis. Each type of benefit usually has o part which is

ily measurable and may have part whick is not measurable or
not readily measurable. The sigmificance of this latter part shall be
based upon informed judgment.

4. Pnmary bencfits. The value of goods or services directly result-
ing from the project, less associated costs incurred 1n realization cf the
benefits and any induced costs not included in project costs,

5. Secondary benefits: The increase in the value of goods and serv.
ices which indirectly result from the roject under concfmons expected
with the project as compared to those without the project Such
incroase shall be net of Any economic nonproject costs that need be
incurred to realize these sccondary benefits,

E. Types of primary benefits and standards for their measurement

1. Domestic, mumcipal, and industrinl water supply benefits.
Improvements in quantity, dependalihity, quality, and physical
convenience of water use  The amount, water users should be willing
to pay for such improvements 1n licu of foregoing them affords an
arpmpriute mensure of thie value  In practice, however, the measura
of the benefit will be approximated by the cost of achievin the same
results by the most likely alternative means that would %e utilized
in the absence of the project. Where such an alternative source is
not available or would not be economically feasible, the benefits may
be valued on such basis as the value of water to users or the average
coet of raw water (for comparable units of dependable yield) from
municipal or industrial water supply projects planned or recnntly
constructed in the general region

2. Trrigation benefits. The increase in the net income of agncultural
production resulting from an increase in the moisture content of the
3oi| t.l;,mugh the application of water or reduction in damages from

rought:

3. Water quality control benefits: The net, contribution to public
health, safety, economy, and effectiveness in use and enjoyment
of water for all purpeses which are subject to detriment or better-
ment by virtue ofp change in water quality The net contribution may

evaluated in terms of avoidance of adverse effects which would
accrue in the absence of water quality control, including such damages
and restrictions as preclusion of economie activities, corrosion of
fixed and floating plant, loss or downgrading of recreational oppor-
tunities, increased municipal and industriel water treatment costs,
loss of industrial and agricultural production, ‘impairment of health
and welfare, damage to fish and wi dlife, siltation, salinity intrusion,
and degradation of the esthetics of enjoyment of unpolluted surface
waters, or, conversely, in terms of the advantageous effects of water
quality control with respect to such items, Effects such as these may

composited roughly into tangible and intangible categories, and
used to evaluate water quality control activities. In situations where
no adequate means can be devised to evaluate directly the economic
effects of water quality 1m rovement, the cost of achieving the same
muldts by the most likely aﬁemative may be used as an approximation
of value.

4. Navigation benefits: The value of the services provided after
allowance for the cost of the associated resources reguired to make
the service available. For commodities that woul move in the

full{v measurable in monetary terms, or are incapable of such exprossion
in fo

B-9



USE AND DEVELOPMENT OF WATER RESOURCES '

absence of the project, the benefit is measured by the saving as a
result of the project in the cost of providing the transportation service.
For commodities that will move over the improved waterway but
would not move by alternative means, the measure of the benefit is
the vulue of the service to shippers; that is, the muximum cost they
should be wiling to incur for moving the various units of traffic
involved. Navigation improvements may also provide benefits in
other forma, such as reduction in losscs due to hazardous or inadequate
operating conditions and enhancement in land values from the place-
ment of drodged spoil.

5. Blectric power bonefits: The value of power to the users is
monsured by the amount that they should be willing to pay for such
power. Tho usual practice is to measure the benefit in terms of the
cost. of achioving the same result by the most likely alternative means
that would exist in the absenco of tho project. In the absence of
cconomically feasible alternative means, the value of the power to
usors may be measured by any savings in production costs, increase
in value of product that would result from its use, or ite net value to
CONSUMOrS.

6. Flood contml and prevention benefits: Reduction in all forms of
dnmago from inundation (including sedimentation) of property, dis-
ruption of business and other activity, bazards to health and security,
and loss of life; and increase 1n the net return from higher use of
properly made poasible as a result of lowering the flood hazard.

7. Land stabilization benefits: Benefits accruing tc landowners and
oporators and tho public resulting from the reduction in the loss of
not income, or loss in value of land and improvements, throx‘lfh the
provention of loes or damage by all forms of soil erosion including
sheot orosion, gullying, flood plain scouring, streambank cutting, and
shore or beach crosion, or, conversely in terms of advantageous effecta
of lnad stabihization.

8. Drainago benefita: The increase in the net income from i-
cultural lands or increaso in land values resulting from higher yields
or lower &)mdurtion costs through reduction in the moisture content
of tho soil (exclusive of excessive moisture due to flooding), and the
incroase in the value of urban and industrial lands due to improvement
in drainage conditions.

9. Recreation benefits: Tho value as a result of the project of net
incroases in the quantity and quality of boating, swimming, camping,
picnicking, winter sports, hilung, horseback riding, sightseeing, and
similar outdoor activities. (Fishing, hunting, and appreciation and
i)reaervntion of fish and wildlife are included under par. V-E-10.)

n the general absence of markot prices, values for specific recreational
activities may be derived or estimated on the basis of a simulated
market giving weight to all pertinent considerations, including ch
that recreationists should be willing to pay and to an actuj charges
being paid by users for_oomlpumble opportunities at other installations
or on the basis of justifiable alternative costs. Benefits also include
the intangible values of preserving areas of unique natural beauty and
scenic, histoncal, and scientific interest.

10. Fish and wildlife benefits: The value as a result of the project
of net increases in recrestional, resource preservation, and commercial
aspects of fish and wildlife. In the absence of market prices, the value

of sport fishing, hunting,_ﬂxd other apociﬁc recreational forms of fiah
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-and wildlife may be derived or established in the same manner as
rprescribed in paragraph V-E-9. Resource preservation includes the
intangible value of improvement of habitat. and environment for wild-
lifo and the preservation of rare species. Benefits also result from
the increase mn market value‘of commercial fish and wildhfe leas the
associated costs,

1L Other benefits  Justifieation of the recognition of any other
benefita and of the standard used m their measurement shall be act
forth n roports  Unless includod under one or more of the above
categories, reports should show the not economic effects of changes in
transportatior. capability, or changes in productivity of forest, range,
mineral, or other resources. A project’s contribution toward meetin
specific needs foi servicing international treaties or for nationﬁ
defense may also be included.

F. Definition of costs

1. Project economic costs: The value of all goods and services
(land, labor, and materials) used in constructing, operating, and
maintaining a project or program, interest during construction, and
all other identifiable expenses, losses, liabilities, and induced adverse
effects connected thercwith, whether in goods or services, whether
tangible or intangible and whether or not compensation is involved.
Project economic costs are the sum of installation costs; operation,
{;ulsintenance, and replacement costs; and induced costs as defined

clow,

2. Installation costs The value of goods and services necessary for
the establishment of the project, including imtial project construction;
land, casemeonts, nghts-of-way, and water rights: capital outlays to
relocate facilities or prevent damages; and all other expenditures for
investigations and surveys, and designing, planning, an constructing
a projoct after its authorization.

3. Operation, maintenance, and replacement costs: The value of
goods and services needed to operate a constructed project and muke
repairs and replacements necessary to maintain the project in sound
operating condition during its economic life

4. Induced costs All uncompensated adverse effects caused by the
construction and operation of a program or project, whether tangible
or intangible. These inciude estimated net increases, if any, in the
cost of Government services directly resulting from the project and
net adverse effects on the economy such as increased transportation
costs. Induced costs may be accounted for either by addition to
project economic costs or deduction from primary benefits N

5. Associated costs' The value of goods and services over and above
those included in project costs needed to make the immediate products
or services of the project available for use or sale. Associated costs
are deducted from the value of goods and services resulting from a
project to obtain primary benefits. .

6. Taxes: Allowances in lieu of taxes or taxes foregone will not be
included in project economic costs, except as required by law.

G. Time considerations

1. Period of analysis —The economic evaluation of a project shall
encompass the perod of time over which the groject will serve a useful
purpose. Thus, the Eeriod of analysis should be the shorter of either
the physical life or the economic life of the structure, facility, or im-
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provement. Howeve', because of the difficulty in defining the more
remote {uture conditions and the discount of long-deflerred values
l(')() yeimg will normally bé conmdered the upper limit of the penod
of annlywis

2 Ihseount rate  ‘The intarvet mate W be usnd m plan formulaticn
and ovalustion for discounting future benefits and computing costs,
or otherwise converting beneiits and costs to0 & common time basis
shall be basod upon the average rate of interest pa{lble by the
Treasury on intereat-bearing maritetable securities of the Jniud
States outstanding at the end of ths fiscal year preceding such com-
putation which, upon onginal issue, had terms to maturity of 15 years
or more. Where the average rate 70 calculated is not a multiple of
one-eighth of 1 percent, the rate of interest shall be the multiple of
one-cighth of 1 percent next lower thau such average rate.

This procedure shall be subject to adjustment when und if this is
found dosirable as a result of continuing znalysis of all factors pertinent
to seloection of a discount rate for these purposes.

3 Price levels.—The prices usod for project evaluation should re-
flect tho oxchango values expocted to prevail at the time costs are
incurred and bonefits accrued. Estimates of initial project costs
should bo based on price relationships provailing at the time of the
annlysin  Eatimates of bonofits and deferred costs should be made
on tho basws of projected normal price relationships expecied with a
stabihized gonoral price lovel and under relatively faull employment
conditions for the oconomny. Pending development of rautually ac-
coptable long-torm price projections of this type, normalivad current
arico relationships may be used in estimating deferred project effects.

hen bonefits are measured in terms of the cost of an alternative,
the pricos should be those expected to pruvail at the time such costs
would have beon incurred. enever project production is expected
to mfluonce pnices significantly, the use of a price about midway be-
twoon those expected with and without the project may be justified
to reflect the public values involved. Aprrop."iat.e price adjustments
should be mmgo where there 18 a limited foresceable nesd or demand
for tho products or sorvices to be provided by the project.

V1. RELATION TO COST ALLOCATION, REIMBURSEMENT AND COST-
BHARING POLICIES, BTANDARDS, AND PROCEDUREKS

(oat allocation, reimbursement and coei-sharing policies, stand-
ards, and procedures, as indicated in the section on “Purpose and
Scope,” above, are rot generally included herein. Nevertheless,
cortain such matters of special importance in relation to the foregoing
are included, as follows:

(a) All project purgoses shall be treated comparably in cost alloca-
tion and each is entitled to its fair share of the advantages resulting
from the mu]tiple-purpos:esroject. or program. Project purposes to
which costs may be allocated on a par with all other purposes, without
restrictions regarding reimbursement or cost-sharing polices, shall
include (but not be limited to) the following:

Domestic, municipal, or industrial water supply.
Irrigation.

Wha.ter quality control.

Navigstion.
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Hydroelectric power.

Flood control and prevention.

Land and beach stabilization.

Drainage, including salinity control.

Outdoor recreation development.

Fish and wildlife development.

Other purposes, such as area redevelopment and the servicing
of international treaties and national defense when specific, quan-
tifiable benefits aro provided for such purposes by a project or
program.

() Allocated costs, determined in accordance with principles and
procedures to be established subsequently, shall provide a ga.sis for
consideration of reimbursement and cost-shanng arrangements.

{c) The Feriod of analysis and discount rate established herein for
purposes of formulation and evaluation of comprehensive plans and
project plans (sec V-G-1 and 2) shall not be construed us ostublishinli
the payout period or rato of interest to be used in rambursemont and
cost-sharing arrnngements,

(d) Planning reports of each department shall include appropnate
recommendations covering reimbursement and cost-sharing arrange-
ments and provide a detailed explanation of the basis used in arriving
at the recommendations 1n consideration of the laws and administra-
tive provisions in effect at the time.
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