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MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE

SUBJECT: Bolivia - Rural Sanitation

Attached for your review is the recommendation for authorization
of a loan to the Republic of Bolivia of not to exceed Four Million
United States Dollars ($4,000,000) to assist in financing certain
foreign exchange and local currency costs ot goods and services

of a rural sanitation program for the provision of potable water
supplies at the village level in approximately 200 villages in
southeastern Bolivia (the "Project").

No meeting is scheduled for this loan proposal. However, please
advise us of your concurrence or objections as early as possible,
but in no event later than close of business on Tuesday, March
29, 1977. 1If you are a voting member, g poll sheet has been
enclosed for your response.

Development Loan Committee
Office of Development Program
Review
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UNCLASSIFIED



'. TRANSACTION CODE
ASENCY FOR INTERIVATION AL DEVELOPMENT l—'—‘l A ADD PP

I C CHANGE
O OELETE

PROJECT PAPER FACESHEET ’

e
2. DOCUMENT
cooe

3

—
3 COUNTRY ENTITY 4

. DOCUMENT REVISION NUMBER
Bolivia

3. PROJECT NUMBER (* dig:ts)

6. BUREAU. OFFICE 7. PROJECT TIiTLE Maximum 40 characters)
4. SYMBOL 8. CODE

E 511-0458 ___J LA ES :] E Rural Sanitation j

8. ESTIMATED FY OF PROJECT COMPLETION

9. ESTIMATED DATE OF OBLIGATION

A INITIAL FY lz |2 8. QUARTER |2]
Fy 8|2 C. FINAL FvY 8 Ol (Enter 1.2, 3, or 4)

10. ESTIMATED COSTS $000 OR EQUIVALENT $1 - )

FIRST Fv LIFE OF FR2IECT
A. FUNDOING SOURCE =
B FX cC L cC D. ToTaAL £ Fx F.L C G. TOTAL
AID APPROPRIATED TOTAL
GRANT) { 54 | 0 | NG ) { 200 | ¢ - 1 200
woaw 1,562 ' |1 400 - [V 1,962 [ 2,067 7] 1,933 1|1 4,000 )
OTHER | !
u.s. 2.
HOST COUNTAY I 95 95 2,500 2,500
otuem sonoms T T B
ATOTAL_S_L»_»!.,QE.ZL@ ol _4,9_5_-_, 2,13.1. 2,267 4,433 6,700
_!1. PROPOSED BUCGET APPROPRIATED FUNDS i5000)
A APPRO. B'F,S:'p”o‘s';* PRIMARY TECH. CODE e st eyl W.2np Py 18 K. 3RD py L9
PRIATION CODE C GRANT O. LOAN = CRANYI G LOAN I GRANT J.LQAN -. GRANT M. LO AN
P 510 550 550 56 §,000 = - 74 Z
1) T .
i o
w _
TOTALS 54 4,000 - - 74 -
N. 3TH Fv_ﬂ}_ Q.5TH Fy LIFE OF PROJECT 'z {JNA.Q’EOPNT;‘CEl\éAD‘ULED
A APPROPRIATION
J. GRaNT P, LOAMN R. GRANT S. LOAN T. GRANT U. LOAN
m 72 - 200 | 4,000
(2) | MM Yy
) 1101718
14)
TOTALS 72 - 200 4,000

13. DATA CHANGE INDICATOR. WERE CHANGES MADE IN THE PID FACESHEET DATA, BLOCKS 12, 13, 14, OR 15 OR IN PRP
FACESHEET DATA, BLOCK 127 |F YES, ATTACH CHANGED PID FACESHEET.

1 ' - NO
2:=YES
14. ORIGINATINGBHCE CLEARANCE 15. DATE DOCUMENT RA$CEIVED

A IN AID/W, OR FOR AID/W DOCU-
SIGNATURE / OEW MENTS, DATE OF DISTRIBUTION

TITLE DATE SIGNED

Frank B. Kimball
Mission Director

MM oo
0 F 2|1

7)7] loj2|2

7(7]

AID 1330-4 13-78)



IPART 1 -
PART TII -
PART III -

TARLE O CONTENTS

SUMMARY AND REECOMMENDAT | ONG
FROJECT BACKGROUND AND DETAILED DESCRIPTION

Section A. Project Background

1. Priority and Relevance
a. Health status of the Bolivian Population
b. Potable Water coverage
¢. National Commitment to Rural Sanitation
d. GOB Strategy in Rural Water Supply
e. Mission Strategy

. Relationship to current AID Programs

Other Donor Activities

a. World Bank Project

b. UNICEF

c. CARE - Rural Waters Systems Project

w N

ection B. Detailed Project Description
. Goal
. Purposes
. End of Project Status
. Project TFocus
a. Geographic Focus
b. The Target Group
5. Project Design
a. Bxecuting Agency
. Systems Design
Systems Installation
. Systems Maintenance
Community Education
. Program Evaluation
Site Selection Criteria
Institution - Building Aspects of Project
. Project Inputs

1
2
3
L

(S e s B I S

PROJECT ANALYSIS

Section A. Technical and Engineering Analysis
Description of Selected Technology

Design Standard

Engineering and Construction

Equipment Maintenance

. Systems Maintenance

Technical Feasibility

Cost Estimaue

Latrines

O3 OO N W

PAGE

OO W

o
n



9. Procurement Procedures
10, Water Treatment

11, Envircnmental Analysis
12, 611 C:zt* cation

Section B, Social Analysis

1'
2.

3.

40

Socio-Economic Characteristics of Target Group
Social Benefit Incidence

e. Target Group Profile

b. Nature of Benefits to Target Group

¢. Other Direct Beneficiaries

d, Benefits to Women

e. Spread Effects

Social Acceptabllity

a. Sanitary Habits

b. Community Interest

c. Importance of Self-Help

Social Consequences .

a. Changes in Power, Participation and Equity
b. Rural Displacement and Migration

Section C. Economic Analysis

1. State of National Fconomy

a. Current Economic Situation

b. Justification of AID Loan Terms
2. Economic Analysis of Water Systems

a. Use of Incremental Benefit/Cost and least

Cost Analysis in Lieu of Traditional Benefit/

Cost Analysis
b. Distance to Water Source and Effects on
Economic Anelysis

¢c. Use of Incremental Benefit/Cost to Determine

Location of Qutlets

Rank Ordering of Villages on Least Cost Basis

Shadow Pricing Community Contribution

44
hbh
45
47

54
56
56

56
57
59
61

63
64

d

e.

f. Cost Adjustment for Down “ime

g. Summary of Least Cost Analysis Procedure to
be Followed by DSA in Selecting Villages for
Water Systems

h. Analysis of Cost Data for Types 4, B, and C
Water Systems for Several Illustrative Popu-
lation Sizes

- Section D. Financial Analysis

1. Financial Plan/Budget Analysis
2. Recurrent Budget Analysis
3. Summary Opinion

66
69
72



Section E. Institutional Analysis

1,

Administrative Arrargements
1. History of DSA

b. Organization of DSA

c. USAID Experience with DSA
d. Other Donor Experience

e. DSA Prior Experience

f. Management Capability

g. Disbursement Period

PART IV - IMPLEMENTATION PLANNING

ANNEXES

I

IT

Section A Schedule of Major Events
Section B Disbursement Procedures
Section C Procurement Procedures
Section D USAID Monitoring Requirements
Section E Reports

Section I Evaluation

Section G Conditions and Covenants

Legal Documentation

SHEHmuQw>

Pr
A
B.
C.
D.
E.
F.
G

=

S

Letter of Application

Draft Project Authorization
Statutory Checklist
Directors Certification

- Expression of Interest from Other Donors

Initial Environmental Examination

oject Overview

Logical Framework

PPT Network

DAEC Cable - Interim Report

DAEC Cable - IRR

List of Candidate Project Communities

DSA Personnel and Salary Listing

Information System Outline and interface points for
Impact Evaluation

Major Causes of Morbidity by Age - Cochabamba and
Chuquisaca

DSA Organization Chart

GOB Sector Rationalization Statement

73
73

74
75
75
76
77

78
79
79

79
80

80
80



III Engineering Exhibits

+ Design Sketches

Fquipment List

Alternative for Public Taps
Maintenance Cogtg

Costs of Water Systems

oo o>

IV Economic Exhibits
A, Designing a Water System
. Cost Estimates by Village Size
- Calculations of Per Capita Cost frr Yater Systems
« Quantification of Incremental Benefits Resulting
from Change in Distance of Water Source

B
C
D
E. Use of Present Value Technique

V Financial Exhibitg
A. Materials Procurement
B. Proposec¢ Technical Assistance
C. Engineering, Skilled Labor and Support (DsA)
D. Dsa Operating Expenses
E. Contract Labor (AID)



(1)

PART I. PROJECT SUMMARY AND RECOMMENDATIONS
Section A. Face Sheet

Section B. Recommendations

The following action ig hereby submitted for AID approval:

- Loan $4,000,000
(Loan Terms: 40 vears, 10 year grace
2% interest during grace period
3% thereafter)
-~ Grant 200,000
Total New AID Obligation $4,200,000

Section C. Description of the Project

1. Borrower

The Borrower will be the Government of Bolivia (GOB);
the Ministry of Health's (MOH) Division of Environmental Sanitation
(DSA) will serve as the Project's principal executing agency. The
MOH Divisions of Epidemiology and Human Resources will provide sup-
port to the DSA in the execution of the Project.

2. Summary Project Description

The proposed Project is designed to crezte an institu-
tional capacity in the DSA that will enable it to carry out future
rural sanitation programs on a scale that will make a significant
impact on the need for potable water in rural Bolivia. The Mission
anticipates that by developing a functioning institutional base in
DSA it will become an attractive, effective vehicle through which
future resources of other international donors can be channelled.

To achieve this objective, USAID/Bolivia is proposing to assist DSA
with the resources (equipment, materials and technical assistance)
necessary to strengthen their institutional base and demonstrate,
through the construction of approximately 200 sanitation systems,
the ability to use significant amounts of resources effectively.

During the proposed four and one-half year loan disbursement
period, the Project will help to finance a DSA program to construct
approximately 200 potable water supply systems and 7,600 latrines,
as well as provide health and hygiene education and instruction in
systems maintenance to the estimated 11,000 families who will be
the direct beneficiaries of the Project. The target communities
will be located in the Departments of Cochabamba and northern
Chuquisaca.
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It is anticipated that the activities
contemplated under the project will strengthen the institutional
capacity of DSA and the Division of Human Resources and Epidemio-
logy in the Ministry of Health to construct water and sanitary
systems, to provide basic community eduvcation in hygiene and water
use to measure the health impact of rural water, and to evaluate
internally DSA's capacity to carry out the aforementioned activities
through the establishment of a Management Information System.

The AID assistance will include funds for
training, technical assistance, equipment, materials and construction
support. The GOB will make available funds to support the operation
of DSA and procure construction materials. The participating com-
munities will provide manual labor and materials for construction.

Procedurally, the field staff of DSA --
the sanitary technicians located in the target departments -- will
collect basic data in communities of 800 or less than do not present-
1y have an adequate supply of potable water. The data will be in-
cluded in an application showing potential water sources, community
configuration, capacity to pay monthly maintenance fees and some
indication of community intcerest in obtaining and maintaining a
system. To ensure that sub-projects reach the neediest communities
and that resources are utilized as efficiently as possible, poten-
tial projects will be subject to & three tier system of ascending
analysis. The first test will screen all proposals and reject
those that do not meet mirimum general criteria. The second test
will eliminate those sub-project proposals which dc not meet certain
technical and cost criteria. The third test will serve to rank
potential systems from among the list of eligible sub-projects.

DSA will then sign contracts with the
highest ranked "priority groups'" of communities and make the neces-
sary construction arrangements., Based on an analysis of a representative
numbers of communities (See Annex II, Exhibit E), it is anticipated that
150 of the systems will be constructed in the Department of Cochabamba
and 50 systems in the northern provinces of the Department of Chuquisaca.

Using that same information, it is anticipated
that approximately one-half the systems will use surface water sources
(95) while the other half will rely on giound water sources (105).

Four differente types of systems are contemplated: deep well ground
water (Type A), pumped surface water (Type B), gravity flow surface

water (Type C) and hand-dug wells (Type D). The Mission anticipntes
that the majority of surface weler systems will require treatment.
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Assuning an average community size of 380,
system costs will range from $19 to §68 per capita (See Economic
Analysis, Table 3). Maintenance coste will range from $0.85 to
$1.33 per month per Tamily (See Avmex 11T, Exhibit D).

A basic underlying assumption of the Project
is that the target communities will appreciate the benefits
associated with an adequate supply of potable water and therefore
will pay for Lhe operation, maintenance and replacement costs
of the systems. This ability to assume these rosts will be a
factor in the selection of commnities.

Section D. Summary Findings.

The Capital Assistance Committee has d-~termined
the proposed sactivities to pe technically and financially feasible
for completion within the proposed loan disbursement period of
four and one-half years. Lach sub-project will be individually
investigated for technical and financial viability. The implementing
GOB institutions have been thoroughly examined and are believed to
have the capacity to carry out their respective responsibilities
under the Project. There appear to be no financial constraints
to prevent the GOB from providing the required funding for Project
implementation. The social analysis identifies no obstacles to
project implementation and, in fact, indicates that the
Project will help to integrate lower socio-economic groups into
the mainstream of Polivian society. Sufficient experience has
been gained in the past few years to assure the mission that
sufficient voluntary labor is available and is willing to participate
as required.

On the basis of the analysis contained herein,
the USATID Mission to Bolivia concludes that the Project is technically,
economically and financially sound and recommends that a loan be
authorized to the GOB in an amount not to exceed $40 million and a
grant be authorized in an amount not to exceed $200, 000.

Section E. Financial Sumary

The following is a financial summary of the
source and application of Project funds.
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Table 1

SUMMARY COST ESTIMATE AND FINANCIAL PLAN (Us$ 000)

AID Community
Components ATD LOAN Grent GOB Contri- Total
X IC FX IC bution
1. Training/
Education 101 Th 175
2. Technical As-
sistance (82 w/m) 358 18 540
3. Systems Cons-
truction 1,293 1,565 867 750 4,475
li. Support Costs 883 883
Subtotal 1,752 1,639 182 1,750 750 6,073
Inflation
factor &% 140 130 - - - 270
Contingency 10% 175 164 18 - - 357
1,750 0 6, 700
TOTAL 2, 06; b.00 oJ)’ 933 200 75 75 57

Contribution (%) 63% 26% 11% 100%
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PART TT. IACKGROUND AND DETATIED DESCRTPTION

SECTION AL PROJECT PACKGROUNT

1. Priority and Relevance

a. Health Status of the Bolivian Population

The health status of the Bolivian population is one of the
poorest in Latin America. Health indicators show Bolivia's esti-
mated crude death rate to be the highest in South America (18.4
deaths per 1,000), the estimated infant mortality rate (147/1,000)
l/ to be the second highest in Latin America, and estimated life
expectancy (47 years) to be the lowest in South America. 2/

Available health statistics are far from complete, but
there is enough data available for a general assessment of the
health situation as it relates to sanitary conditions. The Ministry
of Health and Social Welfare (MOH) national healtn plan indicates
that in 1975, mortality due to reducible illnesses was approximate-
1y 33 percent of total reported deaths. Within this group, deaths
from intestinal and parasitic diseases attributable to unsanitary
conditions arising from the lack of safe water supply and inadequate
waste disposal amounted to 12 percent of total deaths. Data from
the National Wnter Supply Flan attributes 45% of the mortality
rate to unsanitary conditions.

As shown on Table 1, dysentery and gastroenteritis ranked
sixth among the 19 principal causes of morbidity based on hospital
discharges in 197h. Digestive ailments, many of which relate to
poor sanitary conditions, ranked first among the 19 principal dis-
eases. Other diseases listed which indirectly relate to sanitary
conditions include typhoid and para-typhoid fever, nutritional de-
ficiencies, and skin diseases.

When causes of morbidity are broken down by age and depart-
ment, dysentery and gastroenteritis rank second only to undefined
causes for morbidity among children in both the less than one year
age group and the one to four year age group in Cochabamba. In
Chuquisaca, dysenterv and gastroenteritis ranks third in the 20
principal causes of morbidity for children under one year and
second for children under four years. For all age groups, dysen-
tery/gastroenteritis ranked 7th and 8th, respectively, in Cocha-
bamba and Chuquisaca. 3/

1/ Scme estimates are as high as 250/1,000.

g/ Figures taken from the National Five Year Plan page 267.

3/ For more detail see Annex II.L4 for major causes of morbidity
" broken down by Department.
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TARLE 1

MAJOR CAUSES OF MORBIDITY BASED ON HOSPITAL

DISCHARGES
BOLIVIA: 197k
197k

Rank Cause Total %
1 Complications of Childbirth 7,712 16.67
2 Digestive Ailments 7,177 15.51
3 Accidents, Trauma, Burns 6,981 15.09
L Respiratory Illness 3,577 7.73
5 Tuberculosis 2,601 5.62
6 Dysentery and Gastroenteritis 2,534 5..8
' Genitourinary 2,324 5.02
8 Poorly Defined 2,770 4.69
9 Heart and Circulatory 1,981 4,08
10 Skin Diseases 1,547 3.3k
11 Nervous System 1,334 2.88
12 Tumors, all forms 1,174 2.54
13 Typhoid, Paratyphoid Fevers g2k 2.00
Lh Mentnl Disorder 773 1.67
15 Nutritional Deficiencies 362 0.7
16 Trypanosomiasis 151 0.33
17 Typhus 9 0.02
18 Other 2,94k 6.36

All Causes 46,875 100.00

SOURCE: Based on data from the Ministry of Health, 197h.



The above data reflects an urban bias because it is com-
riled from hospital discharges and sanitary units in the Depart-
mental capitals. Hlowever, since sanitary conditions among the
urban population and the socio-economic groups which utilize health
facilities are generally better, it does establish that gastroenter-
itis, dysentery and other diseases which relate to poor sanitary
conditions are among the principal causes of morbidity and mortality
in Bolivia. and that these diseases most severely affect children
four years of age and under. TIf adequate health data were available
for rural areas it would, given the lack of potable water and sani-
tary facilities and lower educational and socio-economic levels,
most likely reflect an even higher incidence of disease related to
poor sanitary conditions. 1/

b. Potable Water Coverage

When compared with the rest of Latin America and the
Caribbean, Bolivia ranks very low in thke percentage of the popu-
lation served by potable water and sewerage facilities. World Health
Organization statistics indicate that slightly over 4% of the rural
population have access to potable water and 3% have access to pit
privies. In both Latin American and the Caribbean, only Haiti has
lower rates of coverage,with less than 1% of the rural population
having access to potable water and sanitary facilities.

As shown in table 2, there are currently some 2,472 com-
muities in Bolivia having between 50 and 800 inhabitants. Only
98 of these communities or approximately 40,000 people currently
have easy access to public standpipes or house connections. The
remaining 900,000 people or 96% of the rural population in com-
munities of less than 800 have no access to potabie water facili-
ties. Taking into account those which for reasons of dispersion
are unreachable (some 180,000 people, or 20% of the rural population
under 800), 720,000 rural Bolivians in communities of less than 800
lack a readily accessible source of potable water, but could be

l/ Because of the lack of adequate data available for rural areas,
the Mission visited 5 rural health poests in Cochabamba in an
effort to develop @ preliminary impression of rural health as
it relates to sanitary conditions. Discussions with health of-
ficials in these areas indicated that an average of 50% of the
cases treated were gastro-intestinal in nature. Furthermore,
officials estimated that some 18% to 95% (depending on the com-~
munity) of the rural population for which they were responsible
suffered from some form of gastro-intestinal disease but that
most went untreated.
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MR D

NATIONAL POTABLE WATER COVERAGE OF COMMUNITIES

MADE UP OF 800 OR FEWER INHABITANTS 1/

No, of Estimated Total
Communities Population

No. of Comnunities of

less than 800 2,kh72 940, 000
No. of Communities of

less than 800 which have

a source of potable watecr 98 4o, 000
No. of Communities which

because of dispersion are

unreachable given cuyrent

resource constraints (est.) Lol 180, 000
No. of Communities reachable 1,880 720,000

1/ A community is made up
of a minimum of 50 inhabitants.



provided services under a potable water program.

The lack of adequate potable water coverage in the rural
areas is clearly a major factor contributing to the poor health
status of the Rolivian population. At present, because most com-
munities have no public water supply, the inhabitants resort to
water from rivers, creeks, or private vendors. More often than
not, these sources of water are contaminated and transmit water-
borne and water-based diseases to community inhabitants. Even
in cases where water is not contaminated, it is generally not
available in sufficient quantities to allow comminity members to
practice even the most basic hygienic practices.

¢. National Commitment to Rural Senitation

The GOB has acknowledged the need for an increase in safe
water supply and waste disposal facilities, and adopted the goal
of increasing the number of people receiving these services to 50%
of the rural population. More recently, these goals have been
scaled down and the GOB now proposes in its Five Year Plan to in-
crease rural coverage of potable water and sewerage systems from
the current 4.5 and 3.0 percent levels to 17.2 and 21.6 percent,
respectively,

Investment in rural water supply and sanitation in com-
munities of less than 2,000 averaged about $200,000/year during
the last five year period. During the next five years, the GOB
intends to increase this investment by aboul, 20% to approximately
$°50, 000 per year. The IBRD estimates that at the present rate of
investment *he 4.3% of the rural people currently with an assured
water supply and the 2,29 with waste disposal facilities would only
be increased to 7 and 6 percent, respectively, by 1980. Thus, only
through additional outside resources will “he GOB be able to make
significant progress toward meeting its targets.

d. GOB Strategy in Rural Water Supply

Although at present there are some 16 government agencies,
autonomous authorities, and municipalities having responsibilities
for the planning, monitoring, and execution of water supply projects,
only two of these entities deal with rural water supply and both of
these are national level entities. The National Water Corporation
(CORPAGUAS), located in the Ministry of Housing and Urbanism, con-
structs water systems in communities of up to 10,000 people. The
Department of Environmental Sanitation (DSA) in the Ministry of



Health eorstructs water systems in communities as large as 2,500
people.lfln spite of the population overlap,CORPAGUAS until recent-
1y worked almost exclusively in communities in the 2,000 to 6,000
population range ,while DSA activities centered in communities which
ranged in size from about 200 to 1,000 inhabitants. Thus, no real
institutional duplication of responsibility existed in project ac-
tivities until the signing of the IBRD loan in October 1976. With
the increased activities contemplated for CORPAGUAS in the rural
areas, it quickly became apparent that most larger communities in
the 3,000 to 10,000 range had been covered under previous CORPAGUAS/
GOR and CORPAGUAS/IBRD programs. Thus, under the IBRD progran,
CORPAGUAS' population focus has been scaled downward, although com-
mmities are still larger, on the average, than those with which
NSA deals.

Given the tremendous need for potable water and sanitation
facilities in the smaller rural communities (some 1,880 'reachable”
communities of less than 800 are in need of coverage), the GOB is
less concerned at the present time with an institutional overlap
@nﬁch has only recently surface@*ﬂnnlwith building an institutional
capacity to deal with the tremendous needs in rural water supply.
Accordingly, the current emphasis of the GOB is to strengthen both
of these organizations to serve rural needs with a view toward a
possible mewing of the two institutions in the future. This merger,
as currently =nvisaged, would capitalize on the engineering exper-
tise of CORPAGUAS and on the social/community oriented approach
of DSA.

e. Mission Strategy

The acute need for rural water and sanitation is a factor
which adversely affects a wide range of development activities. In
turn, this factor has a negative influence on the potential for
achieving the objectives of a number of USAID projects. Specifical-
1y, a majority of the Mission's activities are concentrated in a
geographic zone encompassing the Departments of Cochabamba, northern
Chuquisaca and western Santa Cruz. To complement those activities,
the Mission has determined to support a rural sanitation project
that will provide potable water to a significant percentage of the
rural community members in the two former departments. It is an-
ticipated that this will positively influence and effectively
complement the other ongoing AID activities in those areas.

After considerable prolonged discussion regarding the

selection of an agency to implement the progran, the Mission
determined that the DSA, located in the Ministry of Health, was

77/ In addition to these two entities, the National Urban Development

Service (SENDU) provides funds for medium sized communities to build

public utility type projects. Of the 15 or-going projects, siva
deal with water purification or sewage control.



the more attractive of two naticnal water supply institutions to
undertake the project. The reason for this determination lies in
the focus and methods of operation of the DSA. The other institu-
tion, CORPAGUAS, located in the Ministry of Urbanism, has been a
recipient of previous ATD assistance and has an acknowledged engi-
neering capability. However, until very recently it has had a
strictly urban/large community focus. Although CORPAGUAS is now
working in somevhat smaller communities, its approach to water
systems installation has not been modified accordingly. DSA, on
the other hand, has a very strong rural focus and field orlientation,
In addition, DsA incorporates a health education and training com-
ro.lent into all of its activities, an element that the Mission
finds very appealing and in consonance with its general development
approach, Although PSA has not previously undertaken a project of
the size proposed under this loan, it does appear to have the
institutional elements necessary to properly implement the program,

The Mission was initially concerned with the minor institu-
ticnal overlap that exists between the proposed AID/DSA loan and
the World Hank/CORPAGUAS program. However, as indicated in the
previous section, the very acute need for rural potable water - .d
sanitation facilities is a factor that clearly overshadows this
concern., There is simply too large an unmet need for potable
water in rural Bolivia, a need neither of the fwo institutions
can fill independently and one which will keep both institutions
fully occupied during the coming years.

Agreement in principle has already been reached between
the Mission and the Minister of Planning and Coordination that the
GOB will seek to rationalize its approac? to the problems of the
rural water sector in “he near future. L. In addition, there have
been tripartite discussions involving the USAID, the World Bank
and the GOB on the question of overlap. An understanding exists
that the necessary steps will Le taken to ensure that what-ver
overlap exists at present (systems in three communities in Cocha-
bamba with populations under 800) will be limited to that number
for the future. In view of the urgent needs of the target group
and the favoravle attitude of the GQOD towards rationalizing its
approach to rural water, the Mission feels fully justified in
proceeding with this program.

2. Relationship to Current ATD Programs

One of the primary motivating factors underlying tne Mission's
desire to work in the rural health ar=a 1s to increase the effi-
ciency of U.S. and other international donor assistance. That is

}/ See Annex II, Exhibit J, for a letter from the Ministry of
Planning and Coordination on the GOB's intention to rationalize
its approach to rural sanitation.



to say, poor health is a drain on human energy and financial re-
sources. This drain precludes the most efficient utilization of
technical/financial inputs (Rolivian or other donor) into the agri-
cultural, educntional and industrial sectors of Rolivia., Thus,
there is a clear relationship between the proposed project (and
its areas of focus) and several ongoing AID projects in Bolivia.

In education, ﬁmproved health status of students, e.g. re-
duction in both the incidence and degree of malnutrition, l/
should increase bdth student attendance and retention rates.
Therefore, the Ruyal Education T program in Cochabamba could bene-
fit more members ¢f the target group as a result of the proposed
program. Also, orie of the rural normal schools located in Chuqui-
saca will be upgraded and expanded under the proposed Rural Teacher
Training loan. Tte sanitation program could very likely benefit
those rural normaﬁ school graduates by improving their attendance
and efficiency.

!

With regard to agriculture, improved health status should help
to increase small farmer productivity through decreasing the amount
of time a farmer and his family are unable to work due to illness.
Thus, inereases in agricultural production contemplated as a result
of the Agricultural Sector I loan, the Small Farmer Organizations
loan, the Basic Foods loan, and the Rural Access Roads T loan may
be even further augmented as a result of the positive imparct of
the proposed program on the health status of target area campesinos.

Finally, this program will serve as a critical element among
other health programs planned by the Mission over the next several
years. Becauce the disposition of potable water will have a sig-
nificant health impact and because the lack of such facilities can
undermine the benefits of other services provided, the Mission's
strategy in health includes a sanitation program as one of four
related fachtors necessary to improve rural health. The remaining
three factors, "a lower ircidence of communicable disease, reduced
maternal/child morbidity and better nutritioral levels'" are being
addressed on a pilot basis within the framework of the Mission's
Nutrition and Rural Health Delivery Services Grant Projects. It
is anticipated that the results of both projects will be used to
prepare larger more comprehensive loan programs in the same geo-
graphic area as the vroposed project, However, the timing of this
project is to precede the health and nutrition loans so that a

1/ It is estimated that 40% of schoci age students in rural areas
suffer from malnutrition.



mmber of systems are installod and operntive when the other tyo
health-related programs bhegin,

3. Other Donor Activities in Rural Sanitation

a. World Bank Project

In October 1976, the GOB signed an $11.5 million loan
with the IBRD for both urban and rural water supply: $1.7 million
is being lent to the Sanitary Works Administration of Potos{ (AAPOS),
$5.0 million to the Water Supply and Sewerage Corvoration (ELAPAS)
of Sucre and $4.8 million to the National Water and Sewerage Corpo-
ration (C/RPAGUAS). fThe Sucre/Potosi component of the program is
strictly urban oriented and therefore neither conflicts with nor
complements the proposed program. The CORPAGUAS program, however,
is also providing potable water facilities to rural communities.
This project is currently in the early stage of implementation and
it is anticipated that approximately 20 systems will be constructed
during CY 1977.

In total, CORPAGUAS is constructing some 70 systems in com-
muities ranging in size from 300 to 3,500 in the Departments of
Cochabamba, Oruro, Potosi, and Ta Paz. Presently, there are three
systems proposed for Cochabamba in commmnities of less than 800 to
be completed under the project. Thus, there is a slight geographic/
population overlap between the focus of the CORPAGUAS/IBRD program
and the DSA/USAID program (which ineludes comminities of 800 or
less in Cochabamba and northern Chuquisaca).

In spite of this slight instituticnal duplication the
Mission proposes to move forward with the program because: (1) the
needs in smaller communities both nationally and in Cochabamba are
SO great that the involvement of +wo institutions in the provision
of rural water supply at the present time would not create any
noticeable dquplication of effort but, rather, would ensure greater
coverage l/; (2) the government's strategy over the short-term is
to strengthen the institutional capacities of both DSA and CORPAGUAS
to better serve the needs of rural communities. Over the long-term
it is anticipated that the expertise of both institutions will be

1/ As discussed in SectionB.k , there are some approximately 1,900

~ communities of less than 800 which are "reachable” but which do
not now have a source of potable water. In Cochabamba alone (see
table 2 ) there are some 460 communities which do not presently
have systems but which could be served under a potable water
program.
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utilized to erente an institution at the national level dealing
In runl water supply and: (3) there ave substantial d1 Pferonces
between the two programs to confirm the fact that both are neces-
sary within the context of the Gop's strategy to rationalize the
sector. The seven major differences between the two programs are
emmerated below:

(1) Community Participation

Under the DsA program, the involvement of the com-
munity in al1 phases of the project will be stressed. During the
promotion phase, the community will form g water committee re-
sponsible for organizing the volunteers for systems construction,
After the systenms construction phase, the committee will continue
to function for purposes of maintenance, education and tariff
collection. Community involvement will be greatly facilitated by
DSA's regional office structure and the location of pgp technicians
in the field. Tt is these technicians
communities with which they work, who have borne and will continue
to bear the primary responsibility for fostering community involve-
ment. To date, their efforts have been largely successful.

The CORPAGUAS program also proposes to foster com-
munity involvement. However, its highly centralized office
structure precludes the monitoring of thig involvement to ensure
its continuation during all project phases, During the construction
phase, laborers will be paid as they were when CORPAGUAS was working
in larger communities, In the opinion of the Mission, the conse-
quences of paid labor in smaller communities will be detrimental
for the long run operation of the system. FExperience in Bolivia
with Indian cultures has shown that communities take an active
interest in the maintenance of public works projects only if they
have been involved directly in construction and/or upkeep.

(?) Maintenance

Ensuring adequate maintenance is probably the most
crucial element contributing to the success of a rural water pro-
jeet. The Proposed project includes the institutionalization of
a maintenance capacity within DSA ., commmities will be organized
and instructed by DSA technicians located in rurail areas to ac-
complish most preventive and minor maintenance tasks. Additionally,
systems will be inspected on g bi-monthly basis., Finally, a referral
system will be instituted so that major maintenance problems which
occur between inspection visits can be attended to quickly. Spare
parts (motors, punps ) will be Procured so that equipment down time

, familiar with the problems of the
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will be kept to a minimum. The CORPAGUAS program, on the other hand,
contemplates no institutionalized maintenance program. Instead,
maintenance will be handled by the regional development corporations
in a manner to be determined by them.

(3) Socio-economic level

The socio-economic level,albeit difficult to quantify,
appears to be higher for communities included under the IBRD/CORRA-
GUAS program than those communities under USAID's proposed program.

The TBRRD program requires on the average direct @msh contribution of
12% or approximately $50 per family. Because this contribution

is one of the criteria used for selecting participating communities,
CORPAGUAS tends to select wealthier communities (e.g. those communities
with the ability to pay). These communities generally have some source
of income, in addition to agriculture, such as proximity to a rural
industry or transportation network. This makes them generally
wealthier than the average small rural Bolivian comnunity. By
contrast, the USATID program will require voluntary labor and a

very small contribution for latrine flooring. It will focus on

poorer and more remote communities. The ability to pay will only
become a factor when communities are required to pay z tariff of up

to 26 pesos per month for systems maintenance.

(4) Level of Service Provided

Throughout its existence, CORPAGUAS has worked in
larger communities and has provided levels of service commensurate
with the perceived needs of those communities. Although more re-
cently CORPAGUAS has begun to focus on smaller communities, the
levels of service provided have not been adjusted downward to meet
the more rudimentary needs of these communities. Accordirzly, it
is providing in-house connections (with sinks and drainage systems)
to even the smallest communities, resulting in a per capita cost
which averages about $65.00. By contrast, DSA will provide simple
in-yard connections (with a hand-dug gullet to serve as the drainage
system) or community taps. Per capita costs under this project
should average approximately $45.

(5) Provision of Sanitary Facilities

The CORPAGUAS program does not contemplate the provision
of latrines nor does it require that such latrines be constructed
prior to the provision of the system. The USAID Mission feels that
the installation of latrines is an integral part of any comprehen-
sive water supply project if the health benefits of such a project
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nre to be maximized. Thus, the DSA project will include a latrine
installation component which will ensure that each participating
family has such a facility. This component wil: help avoid water
and waste contamination and thus ensure that the potential health
impact of the program is not undermined.

(6) Comunity Education

CORPAGUAS program does not include an education com-
ponent. Recause CORPAGUAS until recently dealt with larger com-
munities, it was felt, with Justification, tlat such a program was
not necessary. By contrast, DSA has always included a community
education element in its projects because of its small community
focus. DSA sanitary technicians, stationed in rural areas, have
designed their own education programs using available materials and
their knowledge of local communities to ensure that appropriate
sanitary practices are used in conjunction with newly provided water
facilities. Under the proposed project, the education program will
be organized, standardized, and given even greater emphasis,

(7) Evaluation

Under the IBRD program neither an internal nor an
external evaluation system is contemplated. By contrast, the DSA
program contemplates a program to evaluate the health impact of the
program through the collection of data on infant mortality. Addition-
ally, an internal self-evaluation procedure will be introduced to
help ensure that bottlenecks in the program are identified and,
where possible, avoided,

b. UNICEF

DSA is currently implementing a $1.0 million grant project
sponsored by UNICEF. This project, which was scheduled to begin in
1973, began its real phase of implementation about one year ago. The
equipment and materials procured with grant funds have arrived and
DSA will use these to install some 50 systems nation-wide over the
next two years. Some technical assistance is being provided in
administration, and warehousing is being built to provide storage
facilities for equipment.

This project provides an excellent complement to the project
being proposed by USATD. The timing of the UNICEF project is such
that it will be terminating when equipment under the AID program is
scheduled to arrive and construction is scheduled %o begin., The
UNICEF program includes the full-time services of an administrative
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advisor. This advisor has been working on improvements in DSA's
administration and planning activities. These improvements in
their institutional capacity will enable DSA to be better prepared
to undertake the more ambitious program sponsored by USATD. The
Mission has worked closely with UNICEF personnel to ensure that the
proposed ATD activities will preperly complement the UNICEF/DSA
program,

¢. CARE - Rural Water Systems Project,

USAID is awalting appruval of a three-year $450,000 Private
Voluntary Agreement (PVO) with CARE to build 38 rural water systems
in communities up to 2,000 in the southern region of the Department
of Chuquisaca and the Department of Tarija. 1In addition to the
AID contribution, CARE, the Regional Comnittees of Chuquisaca and
Tarija and the lccal communities will contribute approximately $1, 800,000
to the project. The PVO project is composed of two phases: (1) the
construction of potable water systems; and (2) educabional activities
to upgrade the general health status of the 15,200 people who are
expected to benefit from the project.

Three types of water systems will be constructed, depending
upon the sources of water and the distance to the source: (1) ten
systems using deep wells, mechanized pumps, and storage facilities,
costing approximately $31,500 each; (2) twelve gravity flow systems
utilizing treatment and storage tanks, costing approximately $31,000 each;
and, (3) sixteen gravity flow systems without storage or treatment
facilities, costing approximately $26,500 each.

In comparison with the costs of systems under the proposed
Rural Sanitation Projent, the construction costs of CARE sub-projects
are higher because of two related geological factors, either (1)
because the areas are generally drier, the water source often is
located further from the community, or (2) the level of the ground
water source is at a much greater depth than that usually found in
the project area in the Rural Sanitation Project. Per capita costs
therefore will also te higher, ranging from $66 to¥o8.
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SECTION B. Detailed Project Description

1. Goal

The general health sector goal, as described in the
Mission's Health Sector Assessment and to which this and
other AID assistance programs are being directed, is to
improve the health status of the rural poor. In additionm,

a sub-goal of the Project is to reduce the incidence of
enteric and parasitic diseases among cominunity members par-
ticipating in the program. The Project will contribute to~
ward the accomplishment of the objectives by addressing one
of the major constraints to improved health status, namely,
the lack of adequate potabie water and sewage disposal
facilities in rural areas. Furthermore, it is anticipated
that as a result of institutional improvements in the exe-
cuting agency brought about by the program, the benefits of
potable water and sewage disposal fac.lities will be extended
to additional communities both within and outside of the geo—
graphic focus of this program.

2. Purpose

The purpose of the Project is to create within the DSA
the institutional capacity to enable it to carry out future
rural sanitation programs on a scale that will significantly
impact on the demands for potable water in rural Bolivia.

The Project proposes to build up DSA's capacity to construct
potable water and sewage facilities, to educate participant
communities in improved health and hygiene practices, and to
collect data in order to evaluate the health impact of the
provision of water related facilities on participating com-
munity residents. By utilizing the inputs provided under the
Project, DSA will be in a position to demonstrate its ability
to use significant amounts of resources effectively.

3. End of Project Status

At the end of the Project it is anticipated that DSA will
have developed a sound, effective institutional base that
will make it an attractive vehicle through which the future
resources of other iaternational donors can be channelled.
Assuming that DSA's capability has been demonstrated, and
glven the interest of the World Bank and the IDB in lending
for rural water projects, it is reasonable to expect that DSA
(or its eventual organizational successor) will be the recip-
ient of additional resources to expand the activities support-
ed under this loan.
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In addition, it is anticipated that approximately 200
water systems and 7,600 latrines will be completed and serving
a target population of 11,000 families. All families partici-
pating in the program will have received health/hygiene
instruction, and selected community representatives will
receive instruction in systems operation and maintenance.

By the end of the third year of the project, preliminary
results of the ongoing evaluation program will be available.
These results will measure both project impact (effects on
heclth status as a result of potable water/latrines/health
education) and process evaluation (efficiency, cost and organ-
izational outputs of DSA).

With regard to the institutional capacity of DSA to divect
a comprehensive program in rural water supply, 1t is antici-
pated it will have improved considerably. The capecity of
personnel at the departmental and national levels will have
been upgraded through a series of seminars and on-the-job
training courses offered under the proposed program, sponsored
jointly by DSA and the Division of Human Resources in the MOH.
The administrative structure, through increased staffing,
training and technical assistance will be capable of providing
adequate logistical support to fleld offices. The core of DSA
sanitary technicians at the regional level will be increased
and upgraded. They will be provided with sufficient transpor-
tation, audio-visual aids, and simple maintenance equipment to
generate community interest, assist in the installation and
maintenance of the systems, and provide community education on
a regularized basis. Additionally, DSA's Orfice of Promotion
and Education will have been upgraded through the provision of
additional personnel, technical assistance and materials to
coordinate these components of the overall potable water pro-
gram. Finally, a separate Division of Maintenance will have
been established to assure that preventive routine and major
maintenance duties are efficiently organized.

4. Project Focus

a. Geographic Focus

The project will focus on communities ranging in size
from approximately 50 to 800 inhabitants in the five northern~
most province7 of Chuquisaca and throughout the Department of
Cochabamba, 1 Communities within that population range will
be selected on the basis of current accessibility to potable
water.

1/ DSA has regional offices located in the capital cities of
both these departments.
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The geographic focus of the Project 1ig <esigned to
reflect an understanding between ATD and the GOB with respect

With the exception of Santa Cruz, the concentration of
construction activitieg under thlg Project in Cochabamba and

Sector I loan, the Smalil Farmer Organizations loan, and the
Rural Access Roads I loan), the rural infrastructure sector
(Rural Electrification I and II), and the rural education
sector (Rural Education I). Additionally, the geographic
focus of the Proposed project is the samu as the focug pro-
posed for the Fy 78 Rural Health Delivery Services and
National Nutrition Improvement loans. Thig overlapping geo-
graphic focus will help ensure that the potential beneficiaj
effects of reduced communicable diseases, improved maternal
child health and improved nutritional status will be advanced
through adequate environmental sanitation and community
awareness of health measures and programs.

b. The Target Group

The primary beneficiaries of the Project will be the
estimated 76,000 rural Bolivians who will be provided with
pPotable water and Sewerage facilities during the four-year
life of the Project. It ig estimated that another 76,000
rural Bolivians will benefit from systems constructed under
the institutional mechanism improved by this project before
the equipment Procured with loan funds is fully depreciated.

In 1975, an estimated 3.8 million pPersons, or some
two~thirds of Bolivia's population, lived {in rural areas,

€.8. in communities of less than 2,000 inhabitants. The
average on-farm income of these persons was $79 per capita,
or about $500 per farm family of six bersons. Because 1t 1g
well known that averages conceal important variations, the
Project Conmittee has developed g modified Lorengz Curve anal-
ysis (sze Figure 1) which shows the distribution of farm
family income by percentile. The data on which this analysig
18 based show thai ner capita on-farm income does not exceed
£100 until after the ninth decile Broup. FEven 1in the highest
decila, only the top two bpercent of farmers earn significantly
high incomes, exceeding the average per capita income of an
estimated $300 in 1975,

—_—
1/ Santa Cruz was originally considered for inclusion in the
Program; however, because of the very active efforts of the

Regional Development Corporation a majority of all rural com~
munities are expected to have potable water by 1979,



Average Farm Family Income

Figure 1
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The project will randomly affect the lowest 90% of
the rural population who live within the target region, based
on the assumption that those rural residents in the higher
income brackets are much more likely to slready possess potable
water and sewerage disposal facilities. Nonetheless, it is
possible that a few rural villagers in the top decile may also
benefit from the provision of potable water facilities by
virtue of the fact that they live in the poorer communities to
be serviced under this program.

Within the target region of the Departments of Cocha-
bamba and Chuquisaca, the target group has been further
delineated in Table 2. Of the estimated 620 rural communities
of under 800 inhabitants in the target area, the Project Com-
mittee estimates that about 30 already have adequate potable
water and sewage disposal facilities. About 120 communities
are considered to be economically "unreachable" under this
Project owing to the lack of a water source which can be utilized
at an acceptable economic cost, or because of a highly dispersed
population, or as a result of topographical conditions which
preclude the movement of equipment and materials. Eliminating
those families who already have potable water facilities or
who are "unrescnable", approximately 470 communities are
included in the target areas.

Table 1
Number of Farms by Geographical Region According

to Income defined as the Contribution to Gross
Sector Product

Departments: Altiplano Valleys Yungas Oriente Total

Percentile
Income Ranking

Lowest L09 126, 000 80, 000 10,000 2k,000 240,000
41 -80thd 108, 000 85, 000 16,000 31,000 240,000
81-95th% 18,000 30,000 13,000 29,000 90, 000
96th-100% 2,000 10, 000 4,000 14,000 30, 000
Total 25U4,000 205,000 43,000 98,000 600,000



Table 2

Communities of Less than 800 in Cochabamba

and Northern Chuquisaca

Total No. of Com-

Estimated total popula-

munities in Target

tion of communities in

Areas of 800 or

Cochabamba Chuguisaca
Valleys Valleys
(incl. Chapare) ( 5 Northern
provinces)
No. of Communities 1/
less than 800 460 169
No. of Communities 2/ less
than 800 which have a
source of potable water 20 10
No. of Communities less
than 800 which are
unreachable 90 30
No. of Communities
reachable under the
Project 350 120
No. of Commanities to be
served under the Project 150 50
% of Target Population
served by the Project 439 Lo,

1/ A community is made up

2/ Population with access
access.

of a minimum of 50 inhabitants.

is defined as those served by nouse

less

620
30
120

70
200

3%

target areas of
800 or less

2140, 000

10, 000

L5, 000

175,000

76,000

439

connections, publiic standpipes, or easy

89T
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5. Project Design

The following activities will take place under the project:
(1) the design, installation and maintenance of approximately
200 potable water and sewage disposal systems in rural villages
ranging in size from 50 to 800 in the Departments of Cochabamba
and Northern Chuquisaca; (2) educational instruction (prior to,
during, and after system installation) on health practices
related to potable w.ter usage and on systems maintenance ard
operation; (3) evaluation of the health impact of the program
through measuring chanpges in the rate of infant mortality
incidence of diarrheal disease in the 0 - 5 year age group and
water use attitudes and practices; (4) institutional reinforcement
through technical assistance to assure that DSA has the capability
to carry out the aforementioned activities.

a. Executing Agency

The Mission has ielected the Department of Environmental
Sanitation (DSA) as the project's executing agency because: (1)
DSA has had experience in project promotion and in the organiza-
tion of voluntary lubor (DSA Las 126 para-professional sanitary
technicians who specialize in this type of activity);(?) DSA has
a decentralized regional office structure which will greatly
facilitate project promotion, execution and maintenance elements
as well as permit supervision of ongoing educational and evalua-
tion progreams; and (3) the DSA is located within the Ministry of
Health which wiil facilitate the coordination of the proposed
program with on-going and proposed health-related programs directed

by the MOH and establish a basis for replication in other geographic
Areas.

b. Systems Design

DSA, jointly with USAID, has developed four standard
designs (see Part III, Section A for more detail) which employ,
as far as possible, local materials to facilitate maintenance.l/
Using the standard designs, DSA will tailor systems to meet the
needs of each individual community. The four types of systems
to be constructed under the proposed program are:

Type A - This system will uase ground water sources with

a deep drilled well averaging about 90 feet in depth. The system
will include a sealed source, pumping, storage tank, main line and
distribution system. It is not anticipated that chlorination will
be used in Type "A" systems unless the ground water source should
become contaminated. Water will be tested for potability by DSA
technicians’ during their regular maintenance visit. Should water
become contaminated, a simple chlorination system such as the one
described in Annex III will be installed.

L{f ai ntenance costs will range from $.85 to $1.33 per month per
family, depending on g8ize of community and type of system.
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Type B - This system will use surface water as its
source with a pumping, storage tank, main line, and distribu-
tion system. Because of the surface source, intake, sedimen-
tation and treatment facilities will be used in all cases.

Type € - This type of system is based om a surface
source found at a sufficient elevation above the community
such that gravity flow alone will have sufficient hydrostatic
head to provide necessary pressure to the community for ade-
quate water distribution. Intake sedimentation and treatment
facilities will be used in all cases.

Type D - Where a community is too small to justify a
distribution/treatment system or where the community cannot
afford the monthly maintenance charge and no surface source of
water is avallable, wells will be dug and hand pumps and pub-
lic taps provided.

For systems of Types A, P and C, yard connections will
be provided where the incrementsl cost is no greater than $5.00
per capita over public taps. As shown in the economic analysis
(Part III.C), the incremental benefits of yard connections are
held to be greater than the benefits that would accrue from
providing only a public tap system. Easy accessibility appar-
ently leads to greater use of water which, when combined with
proper instruction on the uses of water, leads to a reduction
in enteric diseases. This is one objective of the program.
According to cost data developed by DSA and the Mission, the
cost differential for installing yard connections (vice public
taps) 1s approximately $1.75 per capita for each of the three
types of distribution systems. This $1.75 cost figure is
based on an average village size of 380 and a typical village
configuration of houses clustered along two to four roads.
These conditions are believed to represent at least 50 per-~
cent of the villages that will participate in the program.

An additional expected benefit that is difficult to quantify
is that conmunity members will show a greater interest in
properly maintaining systems that providemore individualized
service.

The cholce of which type of system to be constructed
in a given village will be done on a modified lease cost basis.
Given the problems assoclated with system upkeep and replace-
ment, the community should have the ability to pay a monthly
water fee equivalent to the annual administrative, operating,
general maintenance and major equipment replacement costs
assoclated with the type of system selected. Mission cost data
indicates that with the exception of communities with popula-
tions of less than 150, all villages will probably be able to
pay the necessary fee, regardless of the type of system
installed. In ranking systems on a modified least cost basis,
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a determination will be made as to how many alternative systems
are open to a village within the contexc of their ability to
pay. Assuming that all three choices (Types A, B, and C) are
open to the village and that it can afford all three, the least
cost analysis will be used to select the appropriate system.

However, if the village cannot afford all three systems; if,
for example, it cannot affort Type A, then the least cost anal-
ysis will be based only on Types B and C. This allows for the
possibility that the least expensive of the three will be elim-
inated from consideration. Both DSA and the Mission are con-
vinced (and this is supported by the experience in other coun-
tries) that over the long term, installing a system for which
the community cannot afford the monthly tariff mentioned previ~
ously will result in a system which 1s poorly maintained and
one which will not provide the regular service for which it was
intended. While not using that criteria might provide short-
term benefits (until the system became inoperative), it would
not appear to be an appropriate use of scarce resources and 1is
accordingly not supported by the Mission. Once the mainten-—
ance capability issue is resolved and the uumber of choices
available to a village have been determined, systems can be
rank ordered in terms of least cost (for more detail s<e the
Economic Analysis).

Although hand-dug pump systemws and shallow drilled hand
pump systems are the cheapest systems to install on a per capita
basis, they will only be considered for villages with dispersed
populations or in cases where villages cannot afford to maintain
a distribution system. It is possible, however, that they will
be considered in cases where they lie within close proximity to
villages that are having distribution systems Installed. These
two alternatives have not been considered in the least cost
strategy for all the reasons discussed in Annex IV, and in addi-
tion because the Mission finds the relatively high probability
of eventual well contamination to be an unacceptable risk, and
as population grows, the cost of adding yard connections to an
existing distribution system is about the same per capita cost
as Installing additional hand pumps.

One additional factor will be taken into account when
ranking systems are on a least cost basis. In obtaining the
cost data for each of the systems, it is implicitly assumed
that each will provide the same arount of service, i.e. that
the amount of "up time" of each system is the same. However,
experience indicates that deep well systems (Type A and sur-
face systems with pump (Type B) hive more "down time" than
the gravity flow system (Type C), due to the incidence of
mechanical failures. Therefore, the Mission has concluded
that Types A and B have an extra cost that is not included
in the conventional financial analysis. This extra cost
occurs when the distribution system breaks down and vil-
lagers are forced to resort to traditional, and presumably
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less potable sources of water. In such a case, the positive
health impact of potable water is absent and the prevalance of
diseases associated with impure water is likely to rise. To
account for this reduced benefit, the Mission has assigned a
$10.00 per capita value to the Type C systems (or added a $10
cost to Types A and B systems). This represents the value
assigned to reduced health impact (90 percent) and probable loss
of convenience (10 percent).

Based upon cost estimates which include this extra $10,
given a choice between deep well or surface with pump and a
surface gravity flow system, the latter is the least costly up
to approximately 2,000 meters distance from the water source.

¢. BSystems installation

As discussed in Section G the selection of systems
to be constructed with project funds will be based on a series
of objective criteria taking into account cost criteria, the
presence of a potable water source and community interest/enthusiasm,
e.g. ‘he willingness of the community to contribute voluntary lebor
for tle construction of the system and to dig and bear a portion
of the expense of outfitting pit-type latrines.

Once the initial design has been completed and the com-
munity has been selected, the first phase of the education program
will begin. Before system construction commences, howevev, each
family will be required to dig a pit-type latrine. The location
and specifications for the latrine will be clearly explained by
the DSA technician }/. Additionally, each family will purchase
& cement slab which will serve as flooring for the latrine.

Once the latrines are complete, actual construction will commence.
The DSA sanitary technician will be responsible for assisting the
Village Water Committee in the organization of voluntary labor
for systems construction. Additionally, he will be responsible
for ensuring that all materials are on site prior to the construc-
tion phase g/. The DSA Regional Engineering 3upervisor will
accompany the delivery of materials to ensure that the technician
is adequately briefed on the design and execution of the project.

;/ For more detail on latrine specifications see Engineering
anelysis.

g/ When the latrines are completed, the DSA technician will notify
the Central Office that materials are to be delivered and that
equipment (as needed) is made available for the construction
phase, in accordance with the timetable included in the contract
signed by DSA.
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1
The "least cosl - plua™, technleally acceptable
system will be selected in each case. Tn each case, & decision
will be made whether to proceed based on an asgeasment of the
financial capacity of the village to cover costs of maintenance and
depreciation.

The source will be develuped as close to the center
of usage as practicable, thus minimizing the length of the supply
main. This main, together with the distribution network, will
consist mainly of polyvinyl chloride (PVC) plastic tubing, and/or
galvanized steel pipe. Type of pipe to be determine oan a cost
comparison basis. Experience has shown that, in the operating
bressure ranges of the project (below 60 pounds per square inch),
locally manufactured PVC pipe has performed well. However, the
use of galvanized iron pipe also will be necessary under certain
conditions, particularly where the pipe may be exposed or where
damage or stress is possible.

The distribution network will be limited to that
needed to supply every femlly in a typical community with a yard
commection. Zost annlyses for design models A, B and C in
Annex TI[ are based on this assumption. They include a buried
PVC 1/2 A line into the yard, 1/2" § gulvanized iron pipe with a
faucet, a concrete splash block under the faucet, and a drainage
pit. For those cases where yard connections are not feagible, a
selected number of communal water taps will be installed. Cos*%
data showing the difference between these two appreaches is shown
in Annex III - Exhibit

Closed storare and distribution tanks of reinforced
or masonry concrete are proposed. Where topography permits, a
ground-level reinforced concrete reservoir will be located at a
point near the center of consumption., Where this is not practical,
the tank will be installed on a reinforced-concrete elevated
structure. Prefabricated, modular forming will be utilized
wherever possible.

Hand-Pump Water Supply Systems

Some of the smallest rural population centers in the

}/ This is intended to include a Mission derived $10.-- per person
construction factor which is added to pump system costs to account

for reduced benefits of such systems because of expected inecreases

in down time and greater maintenance problems.
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project area (50 to 200 inhabitants), with a dispersed housing
layout, may not warrant a complete system with distribution ana
storage. Under these conditions, wells will be built for hand
pumps &t an average distance of about 150 feet from users. In
these cases, appropriate drainage for spillage will be provided.
All wells will be sealed to prevent the entrance of surface water
or other contaminating materials. See Annex II[ - Exhibit A .

3. Engineering and Construction

The implementation of the engineering planning and
design, construction and operation phases of the water supply
projects will be based on the procedures established in the previous
domestic water supply activities of DSA. These have been reviewed
by the Mission Fngineering Division and found adequate.

An early 1976 reconnaissance survey developed
preliminary feasibility data on which project design models and
other criteria are based. DSA has prepared a list of some 275
communities of which approximately 120 are included in Annex II -
Exhibit E  and sketches of four typical systems are included in
Annex III - Exhibit 4 . It has also prepared complete design
documentation for 35 systems for AID review, it is expected that
well before the loan-financed equipment arrives, 50 system designs
will be completed. The remainder will be designed at a rate of up
to 75 per year during tne four year loan disbursement pericd. This
is not with’n the present cap-»ility of the DSA; however, the GOB
is commit’ .d to supplementing present staff sufficiently to fulfill
these goals. TFurthermore, the loan contemplates the acquisition
of sufficient equipment and tools so that the DSA capabilities will
be commensurate with the tasks envisioned under the loan.

Prior to commencing the program, the DSA will
prepare and submit to USAID, for its review and approval, a detailed
project work plan for the first year and a more general plan for
the remaining threc years of the four-year planning and construction
program. This plan will include proposed project scheduling,
personnel staffing, and a list of quantities for all required
materials and equipment, delineated by source of origin and financing.

Thereafter, a quarterly summary report will be prepared
and submitted to USAID for its review and approval, to include
community project agreements, construction plans, listing of meterials
and cost estimates, together with apprcpriate bar progress charts
and sufficient narrative, to delineate accomplishment during the

reporting period and projected accomplishment for the coming quarterly
period,
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It is envisioned that construction of a typical
system will proceed along the following lines, after the target
comnunities have been identified, scheduled in the work plan,
and their water systems designed.

a) As soon as the pertinent conditions precedent
have been fulfilled, DSA will embark on the construction of the
latrines and then the pump house (where necessary), distribution
network and supply lines for sub-projects which have passed the
selection process and been rank ordered. The bulk of the materials
required for the above work are readily available and will be purchased
locally. All unskilled manual labor and local materials will be
furnished by the comunities. All plumbing work and most masonry
related to the installation will be contracted by the DSA.

b} Once the loan-financed equipment (pumps,
motors) and materials (PVC) are procured, these systems will be
completed.

The expected division of work is as follows:

&) Manual labor and local materials by villagers.

b) Skilled labor for pipe fitting, carpentry and
other trades by DSA through contracet,

c) Pump houses, forming and finishing tanks, setting
and connecting pumps, and installing chlorinators by DSA through
contract with assistance from community members.

d) Drilling of wells, testing and purification of
system by DSA regular personnel using DSA equipment.

e) Supply and transport of other than local materials,
by DSA.

f) Regular supervision of all work by DSA personnel.

L. Equipment Maintenance

The DSA at present has limited equipment maintenance
capability. The present average down time for repairs is about 48
hours per month. Although some of their equipment is relatively
new (received under the UNICEF program), most of it is old and past
its normal life expectancy. DSA has no organized preventive mainten-

ance program although it does have some in-house corrective maintenance
capability.



One of the conditions precedent to disbursement
will address itself to this problem and will require that the DSA
submit a preventive and corrective maintenance plan for all vehicles
which it will acquire. Funds for this maintenance will be budgeted
and furnished by the GOB. DSA has indicated that it will sign
long-term maintenance contracts with the equipment manufacturers'
representatives, Where such facilities are not conveniently located
(as may be the case in Sucre) a ceparate maintenance contract with
a qualified garage will be signed. The Mission has examined and
rejected the alternative of sharply upgrading DSA's own perscnnel
and facilities to do this work during the project period.

5. Systems Maintenance

SA is acutely aware of the importance of a sound
maintenance program for the water systems it proposes to build
under the loan. In order to maintain all the systems contemplated,
the following series of actions are planned:

1. During the first year of the loan, the DSA
will create within its structure e maintenance division that will be
devoted fuli-time to system maintenance. Technical assistance will
be available for the creation of this uuit.

2. During the first year after a water system is
turned over to a comunity, this DSA division will be directly
responsible for executing any required maintenaace.

3. During the first year actual maintenance is
expected to be minimal. Therefore, the activities of the Maintenance
Division will be directed to training selected individuals within
each community to form a semi-skilled maintenance cadre which will
be able to attend to preventive and minor maintenance matters.

L. In the procurement of equipment, 10% is included
for an initial spare parts stock to be administered by DSA. These
parts will be sold to the communities by DSA at cost as required.
The communities will make payment from the tariffs which each family
will be paying for the water service obtained. Tllustrative tariffs
are shown in Annex III.D,

5. DSA will also procure 10 replacement pumps that
will be used to test wells and to temporarily replace those that may
unexpectedly break down, to minimize down time while the regular
pump is being repaired.

6. The DSA maintenance van will visit the villages
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on & scheduled basis (o perform mainteaance according to require-
ments projected by periods of pump usage. They will also respond
on call for emergency needs. After the first year of the system,
all service to communities will be on a cost reimbursable basis.

6. Technical Feasibility,

Based on previcus field experience, the Ministry has
developed preliminary plaining and cost da*a for the construction
to be financed with the loan. The water supply system construction
will Le implemented in accordance with these established and accepted
standards anl practices. Cost data, prepared by the Ministry,
13 basel on previous experience and includes a 10% escalation factor
for equipment and materials procurement. Quantities will be
subject to possible variation of up to of 25% depending on the final
selection of system types.

T. Cost Estimate

The DSA will provide the drilling and support equip-
ment and also procure and furnish all pumps, casing, pipe, and
related materials. Sand and gravel generally are available locelly
and will be furnished by the community.

Arnex 111 E swmmarizes materials and construction
costs for the projected 200 systems. Costs are further proportioned
between the Ministry and the community to identify each party's
participation. These data are Lased on analysis of existing programs,
Sketelies of typical installatims to be amployed for the various
systems, are tneluded in Annex lI1.A, magie equipment and materials
needs to accomplish bie planiiiy and construction phase of the
water supply program are summarized in Annex 1I1,- Exhinit B .
These will be operated, maintained, and administered by the DSA.

This equipment represents requirements to achieve
project objectives (construction of 75 systems annually), but will
also provide a base for continuation of the program at reduced leve's.

The equipment list for the water supply pioZrums was
based on the following: the number of wells to be drilled and water
systems constructed over the project period and the geographic
dispersal of the work, and the limitations of manpower available
to operate and maintain equipment given the limits imposed by the
schedule of use of the well digging rigs. The list assumes a fairly
high rate of use for most equipment, especially vehicles; most equip-
ment will be used on a 6-day per week basis.

8. Latrines

As indicated, an important component of the precgram
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SUMMARY OF ''OTAL CONSTRUCYITON

COSTS W/YARD CONNECTTONS

(Direct Costs Only) in USS$.

15,225
15,835
18,210

7,370

50
L5
25

1,218, 000
791,750
819, 450

184,250

3,013, 450
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is the construction of pit latrines for every dwelling that
presently does not have one. Such disposal is the general
minimum technical solution adopted by world heelth authorities.
It is roughly estimated that 70% of the dwellings in the area of
program focus do not have such latrines. They will consist of:

, a) Hole about 2'10" square and about 6' to 8'
Jdeep, to he dug by the home owner.

b) A concrete slab built by DSA end provided to
the home owner on a cost basis as summarized below.

c) Three adobe walls, a baffle entrance wall and
a roof built by the home owner at this own expense. (See Annex III,
Exhibic A .

TABLE LATRINES COST CONSTRUCTION

($Us)
Cost of Latrines DSA Owner Sub-~Total
a8, Hole excavation - 2.50 2.50
b. Concrete slab 5.00 2,50 7.50
¢. Adobe walls and roof - 10.00 10.00
d. Commode 5.00 _ - _5.00
Totals 10.00 15.00 25.00

The home owner will receive detailed instruction and
guidance by DSA sanitary technicians before and during latrine
construction. Should any of the residents be unable to derray all
their modest contribution, DSA will absorb such cost.

9. Procurement Procedures

In procuring materials and equipment with AID loan
funds, AID procurcment procedures will be followed. Tetters of
Commitment/Credit will be used for all procurement from sources
other than Bolivia. Procurement of local materials will be in
accordance with local law and practice insofar as compatible with
AID procurement regulations.

10. Water Treatment

It is axiomatic that all communities already have
some source of water. However, in arriving at a decision as to the
system source to be used, DSA will usually have more than one
option. The preferred water source under this program will be a
reliable, naturally potable source within a reasonable distance

from the community. In some cases, perernial springs or surfacz
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source are available with sufficient discharge during all periods
of the year. In those instances, DSA's standards indicate that
the flow of water must be roughly twice the requirements of the
community during the dry season, or 50 liters per capita per day.

There will probably be some cases where the quality
of the spring or surface water will be such that no chemical treat-
ment of the water will be required. TIn these instances, the only
requirement will be protection of the source and the supply system,

In more likely situetions there will be unprotected
surface sources (streams, lakes, etc) at higher, lower or similar
clevation to that of the communit; These sources will require

desedimentation and treatment. Physical elements in suspension can
be reduced or eliminated by means of sedimentation and/or filtration,
and bacteriological purity can be obtained by the use of oxidizing
chemicals.

It is expected that the purification problem most
often encountered in this program will be bacteriological/viral
in nature. The preferred method to deal with this problem is to
introduce a dosage of calecium hypochloride i.e. chlorination. This
compound will be introduced in a pre-mixed and measured solution,
The methods and apparatus for chlorination of rural systems are
already known to DSA and the MOH. DSA will make a considerable
effort in the instruction and supervision of villagers to ensure
that proper use and storage of the chemical is well anderstood,
This will be checked on a periodic basis during the visits of the
DA sanitary technician. 1In addition, the regional DSA technical
supervisor will review the procedures for use and storage with the
communities during his visits.

11. Environmental Analysis

This project has two basic components, community
water systems and latrine construction. The former consists of:

Providing potable water “or domestic uses to
approximately 200 communities with an average population of about
380 persons each in the Departments of Cochabamba and northern
Chuquisaca,

These communities by and large now obtain water
for domestic purposes from surface sources (generally small rivers
and streams) with the consequent risk of contamination from up-
3tream sources, The program envisions construction of systems
using the following order of preference: potable surface water
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source, treated surface water source, potable ground water source,
and treated gronnd water source. The order of Preference was
decided on the basis of relative ease of operation, maintenance

and replacement. The potability of either (ground or surface)
water source will be tested before a decision is made on the system
Lo be employed, In the case of potable surface water sources,
t"reat. care will be taken to test the source at regular intervals.
I'f" the source should become contaminated, a simple chlorination
system will be introduced. In either event, the surface source
will be checked to insure that the water "take off" is such that

1t will not adversely affect other downstream users., In the case
of ground water sources, this will consit of drilling of wells with
pumps and elevated storage tanks from which unpolluted water will
flow into a distribution net by gravity. Well, piping and tanks
will be disinfected prior to being put into service. Quantities
extraced will be only about 50% of normal recharge of the aquifers,
and no undesireable intrusions or deteriorations of aquifers are
anticipated. All wells will be sealed against entry of surface
waters or other meterials., Sub-surface absorption or drainage

will be provided for the small amounts of household waster water

in order to suprress pest insects and odors. Pumps will be located
at the ouiskirts of the villages and run for only a few hours
during each day as indicated elsewhare, The noise of the pumps

1s not expected to be a nuisance factor.

tdround water sources will e checked periodically
Lo ensure potability. DSA will have the capacity to undertake
such checks., I'n the event that rround water systems should become
contaminated, a simple chlorination system will be installed, e. g
batching. In all cases where chlorination will be required, care
will be taken and instruction provided by DSA field technicians in
the use and storage of chlorine to avoid accidents or contamination.

<

No negative effects on the environment from these
Systems are anticipated. From the standpoint of the effect on
human beings, the effect will be beneficial, since the degree of
pOssible contamination of water for domestic or culinary purpose
will be greatly reduced.

Tne second component of the loan, the installation
of pit latrines within every home area, is a condition prior to
installation of the village water supply. This will have a beneficial
impact from an ecological point of view. No water-borne waste
disposal system are contemplated., Latrine seepagie will recuperate
to an acceptable state into aquifers prior to passage to any water
wells or springs. By concentrating human excreta in a rit latrine
the spreading of parasitic and gastro~-enteritic disease vectors from
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rain run-off will be greatly reduced.

In summary, the combined effect of both components
of this loan will enhance the positive impact of these sub-projects
on local com . ‘ty health standards, Even though it is anticipated
that the law - ang personal bathing patterns of the communi ty
will not change dramatically by making water more accessible, it
is expected that within a short period of time villagers will use
more water for personal hygiene and cleanliness, The introduction
ol potable water and controlled waste disposal into many of the
small villages will not, be withoul problems 1in accomplishment:.

For this reason, an anthropologist has ldentified certain factors
that will be addressed in the educational component of the loan.
Historically, the rural Bolivian Tndian women have used the river

as a gathering point to discuss personal matters. This social
pattern is not likely to change to any significant degree since
project system capacity will generally provide sufficient water only
for cooking, drinking and body washing. Therefore, this project

is not expected to adversely affect, the social patterns of target
beneficiaries,

12, 611 Certification

Tt is considered that the requirements of Section 611
of the Foreign Assistance Act have been satisfied and that the program
is technically and economically feasible,

1. Technical Planning

Chronologically, the technical Planning of this
proxgram began with g 3 week visit to 100 communities by personnel
from USAID, DSA and other (OB entities. Of these communities 26
were eliminated for a variety of reasons. The remaining 74 were
analyzed in some depth. A questionnaire was prepared for each
commanity in which all the data relevant to the proposed water
system was recorded. These forms were classified and used for the
classification of design models A, B, C and D, 1In addition, DSA
has visited over 275 communities to DProviae an initial irdication
of their needs. From among that group DSA has already designed
15 systems and studied an additional 32. There is ome overlap
between the two analyses; however, taken together, they represent
a sufficiently large sample to offer assurances of representative
cost data and provide a basis for extrapolating the number of
systems of each type that is expected to be built.,

The cost data used represent valid present day
costs in Bolivia. 1Tn addition a 10% factor has been introduced to
cover reasonable price escalation,



2. Financial Planning

In arriving at the final loan figures and
per capita costs, an analysis has been made of the benefit/cost
ratio as required by FAA Section 611(b) and Section 101 of the
Appropriations Act. The President's Memorandum of September 5,
1973, was used for purposes of analysis, Major benefits are
most difficult to quantify but provide important social benefits
of improved public health. It is considered that provision of
potable water is an important enough basic health benefit to give
a favorable benefit/cost ratio.

As a necessary alternative to quantifiable
benefit/tost ratios, a least cost method has been adopted. The
Mission has assumed that there is no viable alternative to providing
.water. Using that assumption, in any given community the least
costly of the four basic models will be utilized given the physicel
characteristics of village location and water source.

3. Least Cost Method

The DSA, will have all the information
necessary to assure that the modified least cost solution will be
chosen. As used in this paper, the term least cost means the
ieast cost in terms of Ilnstallation cost. Since maintenance costs .
over time are not significantly different among systems, only
installation costs are considered.

4. Resource Utilization

Attention has been given to insuring that
waler resources utilized do nol detract from other possible uses
of' those resources. Underground aquifers are expected to conprise
e significant percentage of the water sources utilized. Normal
recharge is believed to be sufficient for project use. In cases
where surface sources will be tapped, these generally will be the
same sources presently utilized by the communities for domestic
purposes.

In view of the above it is considered that
the requirements of Section 611 lL.ave been sabisfied.
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SECTION B. Social Analysis

1. Socio-Economic Characteristics of the Target Group

Representative socio-economic characteristics of the target
group are described in Table 3 . Average farm income for the
target group is estimated at $345 or $48 per capita while median
farm income averages $300, ranging from $285 in Chugquisaca to
$315 in Cochabamba. Family size in both regions averages about
7.2 persons per farm, although the recent census casts considerable
doubt on the accuracy of these statistics.

Average cultivated area is only slightly above 2 hectares per family
both Chuquisaca and Cochabamba, with land in the Chuquisaca area
being of slightly lower quality.

Land tenure cenditions reflect the sweeping effects of the
Agrarian Land Reform Program undertaken in 1952-1953, The average
size of rural properties awarded under the land reform varies from
4.4 to 110 nectares, depending on the region. Even within the short
time frame, however, average farm sizes have become somewhat smaller
owing to inheritance practices. This has also led to the fragment-
ation of land holdings. Most severely affected by increasing popu-
lation pressure on the limited base are the Valley regions of Cocha-
bamba and Chuquisaca which are included in the focus of thils project.
FParms of less than one hectare in these areas are not uncommon, and
are farmed intensively to provide a livelihood.

Although income and farm-size data are available in sufficient
quantity to adequately describe the target group, health statistics
are far from adequate. This is due to the lack of a regular system
to collect such statistics. The only health related data collected
on a systematic basis nationally is that for morbidity and mortality
which includes only cases reported by government-run health units
in the urban areas. The result is that an estimated 20% of the
country's mortality is recorded, and over 80% of the total incidence
of disease is left unrecorded. The quality of existing data suffers
accordingly. Unfortunately, the types of diseases linked with con-
taminated water supplies and unsanitary conditions are those most
unlikely to be reported by GOB health units, which tend to be located
in urban areas. The data available on the incidence of gastroenteritis
is detailed in the project background (Section II.A)

In anticipation of the inadequacy of this data,Mission personnel
visited ' medical posts in rural Cochabamba to discuss with rural
health orficials their understanding of the incidence of gastro-
intestinal disease in their respective communities. None of these
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Table 3

SOCIO-ECONOMIC CHARACTERTISTICS OF TARGET GROUP

Direct Project
Beneficiary Families

a)

b)

Average Farm
Income of Target
Group 1/

Median Farm Income
of Target Group 1/

Number of persons per
farm

Total cultivated land
(hectares)

b)

a)

b)

Population Density/
Square Km inhabited

Hectares per person

Average farm size
(hectares)

Median farm size
(est.)

Average cultivated
area per farm (est.)

Median cultivated
area per farm (est.)

1/ On-farm income in 1975,

(1)

Chuquisaca

Valleys

2,715

325

285

7.2

174,119

13.6

.T1

k.0

2.7

2.3

1.5

in US dollars

@)
Cocha-
bamba

8,135

365

315

7-2

219,015

13.6
ST

7.0

2.9

2.1

Total
ézgrage

345

300

7.2

1%, 567

13.6

5.5

2.8

2.2

1.18
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communities has a source of potable water. 1In all five communities
visited, gastro-enteritis ranked as one of the principal clinical
diagnoses of illuesses of the community residents. 1In all five posts
visited, at least 50% of those treated suffered from some form of
gastro-intestinal disease, lstimates by these officials of those who
suffered from the disease but went untreated ranged from 18% to 80%
of the population and averaged about 50%. The Mission assumes that
these communities are representative of the rural population in the
target Departments and that the seriousness of the problem of gastro-
enteritis is evident throughout the region.

2. Social Benefit Incidence

a. Target Group Profile

The areas in which this Project will focus presently include
approximately 34,000 rural families residing in communities of 800
inhabitants or less in the Cochabamba and Chuquisaca valleys. At present,
only approximately 49 of these rural families live in arzas already
adequately served by potable water and sewerage systems. An additional
group (approximately 18%) live in remote, frequently inaccessible areas
nnd/or in dispersed population clusters where the cost and feasibility
of nroviding water systems is presently prohibitive and beyond the
resource capability of the government. These families, probably among
the poorest and most deprived in Bolivia, are so isoclated and dispersed
that substantial investments beyond the scope of the project would be
required to address the lack of potable water facilities in these areas.
These rucral families have been excluded from the project. However,
since each proposal must pass certain economic and financial criteria,
it is not anticipated that whe less accessible and more highly dispersed
populations will be reached in this phase of the project. Thus, tle
specific target group consists of an estimated 26,500 rural families
who do not now have potable water facilities but who could be "reach-
able" under the project.

The project beneficiaries will be selected on the basis of: (1)
willingness of the community to contribute voluntary labor for
systems construction, (2) health status of the community, (3}
cost criteria and (4) maintenance considerations.

b. Nature of Benefits to Target Group

The primary benefit to the target group can be defined in terms of
anticipated improvements in health status resulting from access to
potable water and sanitary waste disposal facilities. }/

1/ According to WHO: "It is universally accepted that in small towns
and villages, more health benefits can be gained from money spent

on a water supply program than in any other way". Water SupBly for
Rural Areas and Small Communities, 0 Monograph Series No.h2.
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With little or no additional investment in the health sector in
these areas, the incidence of parasitic and enteric diseases should
decline markc3'y. Anciliary benefits which will accrue to rural
families who participate in the program may include increased income
arising from a reduction in time loss due to illness, outlays for
curative services and decreased time spent hauling water, an in-
creased capacity to endure longer hours of work and reduced nutrition-
al requirements as a result of fewer episodes of intestinal disease.
Additionally. the communal organization and construction activities
necessary for the implementation of a water supply program and its
maintenance can serve as a catalyst for further development of the
communities involved.

c. Other Direct Beneficiaries

Approximately 34 new technicians, administrators, and
engineers will be hired by DSA on a permanent basis. In addition,
the skills of approximately 25 DSA technicians will be upgraded and
200 community financed maintenance personnel will be hired on a part
time basis.

d. Benefits to Women

Within the cultures where the majority of this project will
be focussed, women provide a significant proportion of the manual
1abor related to agricultural and other subsistence activities.
fhecordingly, it is expected that the contribution of women to the
nctual constriction of facilities will be important in this effort.

Gince women have the principal child rearing role, they will
serve as the major target for education and development programs re-
lated %o improved sanitation practices. Such improved practices
will raise the consciousness level of women and should promote in-
creased concern about the health habits of the entire family. Sig-
nificant attention will be directed toward educational and promotion-
al strategies which are relevant to women. Thus women will not
only benefit from this project as much as other segments of the
population, but will also receive special attention as a group
which can spread the benefits inherent in the project.

e. Spread Effects

Given the predicted impact of sanitary facilities on health
status and the over-all rural standard of living, the project 1is
likely to create some demand by communities for the GOB to expand the
program to ccher zones as well as in the current geographic area
of emphasis. Although the extent of this demand is difficult to
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entimite, Lhe Mington feels thatt the demand will aerva an A positive
factor in Influencing the gon to continue and possibly expand the
program within the Government's resource limitations,

3. Social Acceptability

To determine the social acceptability of the project, USAID/
Bolivia commissioned the National Institute of Anthropology to study
a series of aspects related to the social feasibility of initiating a
potable water program in Bolivia's rural areas., Nine communities
were studied - three in each of the Departments of Coc¢nabamba, Chu-
quisaca, and Santa Cruz. Quechua speaking anthropologists of Indian
descent lived in each of the communities for a ten day to two week
period to observe community organizational structure, sanitary
habits and forms of comunal cooperation. In each of the three de-
partments, communities were selected on the basis of their degree
of modernity - one community being isolated and very traditional,
one in transition, &nd one 1in close proximity to an urban center,

Communities averaged 358 inhabitants and ranged in size from
650 to 210, Average income Tor the nine communities was approxim-
ately $275 per family or $39 dollars per capita. Of those inter-
viewed, 62% had family incomes of $250 or less per year, and only
22% exceeded $500 per year. Higher income groups tended to be
closer to urban centers, particularly in Santa Cruz. All six com-
munities in Cochabamba and Chuquisaca were predominantly Quechua,
while the three in Santa Cruz were predominantly mestizo., At the
time of the investigation none of the communitie: had a source of
potable water,

a. Sanitary Habits

In seven of the nine communities a river in close proximity
served as the primary water source. The remaining two communities
used water from = nearby stream. In 62% of families studies, water
was carried to the home in cantaros or earthen jugs; the remaining
38% used water directly from its source. A1l sources of water were
contaminated; the effects of this contamination were exacerbated
by the use of contaminated Jngs and by the absence of appropriate
sanitary habits. The National Institute observed that the washing
of hands before meals is not practiced, that latrines are virtually
non-existent, that frequent bathing is unusual, and that food, if
cleaned, is washed in contaminated water. When questioned directly
about sanitary practices, however, most respondents stated that
they bathed frequently and washed their hands before eating. When
questioned about heslth status, most respondents indicated that one
of the principal Problems, particularly among the young, was diarrhea.
The National Institute concluded that most community members some-
how had been made cognizant of correct sanitary practices but ne-

glected to use them. Thus, the education component of the project



- 53 -

is being designed not only to expose the community to good health
practices but also to stress the tremendous negative health impact
of not adhering to these practices,

b. Community Interest

Despite negative experiences by four of the nine communities
with organizations which had promised to provide potable water, all
nine communities considered the provision of water facilities to have
a very high priority. All nine of the communities indicated that they
would provide hand labor and five of the nire indicated they would be
¥11ling to make a direct cash contribution in support of the construc-
tion of a water facility project.

The project has been designed toteske into account this inform-
ation. Voluntary labor will be used for several aspects of project
construction. However, communities will not be asked for any direct
financial contribution to the project other than the purchase (below
cost)of latrine flooring because of the low incomes of farm families
in these areas.

c. Tmportance ~f Self-Help in Systems Construction

The National Institute noted in its report that projects
which have not involved community participation are generally viewed
as "works of the State". Accordingly villagers feel that the govern-
meat should be responsible for the maintenance of these systems.
Among Quechua cultures, the importance of a communal work effort in
the construction of any project intended to benefit the community
cannot be underestimated. Self-help among these communities is a
tradition which dates back scme 1,000 years.

4, Social Conseguences

a. Changes in Power, Participation and Equity

Since the target communities will be largely homogenous
campesino groupings, no conflicts or problems of a regional or
ethnic nature are anticipated.

b. Rural Displacement and Migration

The construction or potable water systems in the target
area is not expected to cause rural displacement or urban
migration. Instead, because it will aid in improving the health
status and general wellbeing of the community, the project may,
in fact, serve as afactor to decrease rural migration to urban
areas.
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BECTLON €. Neonomle Anulyaln

1. State of National Economy.

a&. Current Economic Situation 1/

Bolivia's economy continued its strong performance
in 1976, with a real GNP growth rate of about T%, slightly
above that of the previous year. Despite a continuation of
the mild recession into the first quarter of 1976, the economy
picked up in subsequent quarters. Higher prices for Bolivia's
mineral and hydrocarbon exports were a major reason for the
economic resurgence. Disbursements on foreign loans and credits,
particularly to the public sector, estimated at some $oll
million in 1976, lent further impetus to the economy. Domestic
economic indicators were also favorable: the construction boom
in major vrban areas continued; the official cost of living
figure was down to less than 12% per annum compared with 12%
in 1975; domestic time and savings deposits were up 52%; and,
overall inflation remained at about 1% despite the economic
upturn, mild expansionary measures, and import restrictions
on consumer goods. Finally, there was a substantial lmprove-
ment in foreign exchange reservesg resulting from increased
export earnings and foreign credit transactions. A balance
of payments deficit in 1975 (approximately $60 million) is
expected to change to a small surplus in 1976. Reserves
climbed to $185 million by the end of April 1976, and continue
to fluctuate at that level. This is equivalent to about four
months of imports at OB costs.

A combination of improvements in the balance of payments
and foreign exchange reserve holdings, plus continued political
stasility under President Banzer's government, continue to
stimulate public and private sector confidence. This is re-
flected by increased domestie savings deposits and rising
foreign credits, especially to the public sector. The GOB
contracted over $400 million in foreign loans in 1976, of
which slightly over half was from private sources. Financial
indicators, such as mouey supply, government domestic revenues,
export taxes and foreign credits, showed improvements over the

l/ Based on Quarterly Economic Reports, U.S. Embassy, La Paz,
Bolivia.
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previous year. On balance, industrial indicators were also
up, indicating continued investments in the mining and
hydroi:arbon sectors.

Although the growth rate of real GNP in 1976 was
only slightly higher than of 1975, the year 1976 witnessed
a reversal of several of the negative trends which emerged
in 1975. The most serious of these trends were the decline
in export earnings and foreign exchange reserves. The govern-
ment hes also demonstrated its abiliwy to ease its wage freeze
policy without increasing the rate of inflation. Wages were
increased for miners and teachers, but these were off-set
by increased savings within the economy. As recovery from
the mild recession of 1975 continues, the picture for 1977
appears generally favorable. An analysis of the effects of
the latest OPEC petroleum price increase las not yet been
completed. However, although export earnings are likely to
increase, it is expected that the accompanying rise in prices
of capital goods imports and services will nuilify those gains.

On & less optimistic note, Bolivia is beginning to
show the strains of dealing with a rapid rise of foreign debt.
The COB is attempting to tollow an external debt policy which
will not jeopardize the future growth of the economy. In
1975, Bolivian public entities contracted for external financing
totalling $455 million. This represents a five-fold increase
since 1973. Although accompanied by equally impressive export
earnings during this period, the Bolivian economy is still
relatively fragile and dependent upon a limited number of export
products. According to official. sources, the debt service
was $60 million in 1975, representing a debt service coefficient
(defined as debt service divided by the FOB value of exports) of
18.2% compared to 12.5% in 197h. Debt service figures for 1976
are not yet available, although new contracted debt declined
somewhat to $403 million. Given the trend in GNP growth rates
and assuming continued growth in export earnings, no immediate
problems are foreseen. Discussions with Finance Ministry
Officials indicate that they hope to keep more of a 1lid on new
borrowings in 1977.

Bolivia continued its program of improving rural
infrastructure with the assistance of foreign donors. Foreign
assistance loan disbursements accelerated in 1976, and imple-
mentation of development projects should be one of the
economy's more dynamic features in coming years. The GOB's.
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new public sector commitments contracted in 1976 include
$58.9 million from the World Bank, $73.7 million from the
IDB; $8.8 milliou from the Andean Development Corporation;
$16 million from AID; $42 million from supplier's credits,
and $177 million from foreign private banks.

b. Justification of AID Loan Terms

Although Bolivia's economic growth rate and foreign
exchange earnings have been favorable in recent years,
Bolivia remains among the poorest countries in Latin America,
with an estimated per capita income of about $300 1in current
1975 prices. Increased foreign exchange earnings have been
necessary to finance higher costs of imports and long-term
investments in the miring and petroleum related sectors.
Bolivia's need for concessional assistance remains great,
especially i{ the assistance is channeled towards socilally
targeted groups who benefit only marginally from the nation's
overall economic growth. Although this project will provide
consideratle benefits to the Bolivian economy, particularly
in some rural areas, the benefits will not provide any direct
financtal return to the government. Hence the project is
fully justified for concessicnal financing at the proposed
terms,

2, Economic Analysis of Water Systems

a. Use of Incremental Beriefit/Cost and Least Cost
Analysis in Lieu of Traditional Benefit/Cost

Analysis

Three different types of water systems have been idfy—
tified as most likely to be installed in any given village.X
For such capital projects the normal procedure would be to
perform benefit/cost analysis to determine which system, 1f
any, should be installed in a village and to rank order the
villages on the basis of benefit/cost ratios., There may be

1/ It is anticipated that approximately 10% of the systems to
be constructed will consist of a fourth type of water system,
hand-dug wells. These will only be installed if village con-
figuration or water source 1is such that none of the other
three systems are feasible alternatives. This 1s so because
of the more limited kealth benefits associated with hand-dug
wells; i.e., greater distance from user housing to water
Source.
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cases where benefits from a water system can be directly
measured and quantified, as would be the case where an im-
proved water supply allows for the growing or processing of
agricultural produce. However, in most instances the bene-
fits are difficult to measure adequately. Hence, village
water supplies are considered to belong to the realm of
social sector improvements owing to the difficulty of quan-
tifying benefits such as improved public health, better
hygiene practices, greater convenience and increased produc-
tivity.

The World Bank assembled a group of water expertell
who concluded that the cost of quantifying the benefits was

generally prohibitive, that the provision of at least some
minimal amount of potable water was a governmental responsi-
bility, and that if the benefits could be quantified, the
benefit/cost ratio would be an acceptable one. This conclu-
sion has come to be the accepted wisdom.

Generally when benefit/cost analysis cannot be per-
formed, least cost analysis is resorted to. But as we will
show below, it too, has its shortcomings ard difficulties.
As subsequently explained, our analysis will consist of
three parts: (1) an incremental benefit/cost analysis to
establish the distance outlets should be from individual
homes; (2) least cost analysis to determine the least expen-
sive system for a given village; and (3) the development of
a list, beginning with the least costly and ending with the
most costly, of the village systems analyzed and costed.

b. Distance to Water Source and Effects on Economic

Analysis

The least cost approach assumes thatr the different
alternatives provide the exact same service or output. An
example would be comparing two different methods (capital
intensive vs. labor intensive) of building a finite length
of road. If two water systems, one that delivered water to
each household and one that delivered water only to a few
public taps, could be said to have the same impact on health,
then we could claim that because they both deliver the nsame

l/ Measurement of the Health Benefits of Tn.-stments in Water
Supply, P.U. Report No. PUN 20, January 19'c,
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gervice one could apply least cost analysis and choose the
cheaper system. However, distance from the source of water
does have an impact (see Annex IV, Exhibit D, for further
discussion).

In an excellent study that examines the etate of the
art with respect to rural water systems, Saunders and Warford
(Village Water Supply, page 39), summarize the conclusiona
that can be drawn from 28 representative diarrheal studies by
gtating: '--- diarrheal disease studies provide some empiri-
cal evidence that the closer a family is to protected water,
the lower will be the incidence of diarrhea. Other things
being equal, those families with water inside the house tend
to have the lowest infection rates, those with water very
close outside the house have the next lowest, and those with
the water source further away have the highest." Thus the
facility with which reasonably good water can be obtained by
users seems to be a key factor. Unfortunately, studiles to
date provide little help "--- in determining exactly how
much improveusent in health can be expected from a specific
water supply —-- improvement in any particular area."
(Saunders and Warford, pages 42-43.)

Somenow the issue must be resolved, The usual
approach, such as with the World Bank, is an E_Eriori deci-
sion to build house counection systems and to 1lgnore other
possibilities. Other development agencles take the position
that as many villages as possible should be covered with
inexpensive public tap type systems. Neither a priori
approach is intellectually nor theoretically satisfactory.

To overcome this shortcoming we introduced an incre-~
mental benefit/cost analysis that examines the incremental
cost needed to go from a system of public outlets to house
connections. We then examined the health data to determine
if such an incremental cost could be justified.

Prior to doing the incremen%al analysis, we estab-
1ished a maximum distance of 150 feet for any one family to
walk to an outlet, or flve to seven families per outlet,
depending on the geographic configuration of the village and
system installed. This maximum distance and usage figure
clearly affects the cost relationship between public outlets
and yard connections. Conventional wisdom had held that one
hand pump or public tap could serve up to 100 people, or
approximately 15 families. However, given all the mainten-
ance difficulties described in Annex IV, Exhibit A, with
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public tap systenms, professionals are now suggesting that one
hand pump or public tap should serve from five to seven
families. It 1s believed that a smaller number of families
per outlet will insti1l pride of ownership which will impact
directly on the use of the outlet, resulting in minimal main-
tenance difficulties. 1In addition, there is some reduction
in distance from source to house which may be sufficient to
insure that certain health benefits are realized.

c. Use of Incremental Benefit/Cost Analysig to Determine
Location of Outlets

The previous discussion developed the argument that:
(1) the closer water is to the house, the greater the reduc—
tion in diarrheal diseases; (2) the increased benefits of
improved health due to a specific reducticn in distance can~
not be quantified; (3) when specific distances are set, as
they have to be in developing a system, an implicit incre-
mental benefit/cost analysic occurs based upon a priori
assumptions that may or may not be valid; (4) 1t 1s possible
to make the incremental benefit/cost analysis explicit, how-
ever crude it may be.

The procedure we follow in the incremental benefit/
cost analysis is filrst to determine the costs of the pullic
tap aystem and the yard connection system and then obtain
the incremental cost figure. This figure is then divided by
the village population ta give the per capita incremental
cost. From the model 380 population village we have used a3
an 1llustrative example of the "average" village to be en-
countered under the project, we found that the per capilta
incremental cost is less than $2 for all of the systems (as
shown in Table 1). Because the administrative, operating,
maintenance and major equipment replacement costs are nearly
the same and occur at the same points in time for all sys-
tems, conducting a present value analysis comparison over
time will not substantially affect the relative cost differ-~
ences. Hence, the per capita cost figures used here are
based on installation costs only,
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Table 1

PER CAPITA COST DIFFERENCE BETWEEN
PUBLIC TAP AND YARD CONNECTION SYSTEMS,l/

Difference
Yard in per
Water System Connection  Public Tap capita cost
Deep Well System $43 $41.30 $1.70
Surface System
with Pump $44 $42.25 $1.75
Surface System
Gravity Flow $49 $47.25 $1.75

Y Based on Model 380 Population Village.

See Annex IV, Exhibit B, for details. Water source 1s
400, 800, and 2,000 meters distant from distribution point,
respectively. Costs do not include voluntary labor and
donated materials.
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To justify the additional $1.75 per capita cost on
economic grounds, the present value of the stream of per
capita benefits over the life of the project must equal
$1.75. Applying present value techniques, we found that
a per capita present value of $1.75 implies that the
corresponding benefit over the 15-year life of the project
would be $0.30, or $2.10 per family per year, assuming an
opportunity cost of capital of 157.

In Annex IV, Exhibit D, where we quantify incre-
mental health benefits, we arrive at a conservative annual
incremental benefit figure of $1.16 per capita, or $8.13
per family per year. Clearly, the $1.75 incremental cost
can be justified since incremental benefits are estimated
to be almost four times larger than necessary to justify
the $1.75 expenditure.

If we then use the present value technique to deter-
mine the incremental per capita cost that could be justified
by the $1.16 annual incrcmental health benefit, we obtain the
figure of $6.78.

However, since the posgsibility exists that the con-
servative incremental benefit estimates are still too high,
we have determined that yard connection systems will be
installed as long as the per capilta incremental cost does
not exceed $5.00. At a cost of $5.00, the per capita incre-
mental benefits over the life of the system would have to be
$0.86, allowing for margin of error of 35% (($1.16 - $0.86)
+ $0.86).

As noted earlier, the cost difference is a function
of the number of public taps or the maximum distance that
each famiiy must walk to get water. However, even if we
doubled the distance, thereby reducing the number of taps by
half, the increase in per capita incremental costs for the
380 population model would be $1.18 ($90 x 5 = $450 + 380),
giving a total incremental cost difference of $2.93, which
is well within the $5 maximum cost differential set earlier
($1.75 + $1.18 = $2.93).

The implication of the strategy to install yard
connections whenever the per capita incremental cost 1s no
greater than $5 is that the incremental benefits accruing to
the village receiving yard connections are greater than the
incremental benefits that would accrue to another community
which instalied a public tap system.
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_ By limiting the maximum incremental cost to 85, and
given that the average incremental per capita cost appears
to be less than $2, and that our estimate of $1.16 per
capita incremental benefits per year due to the yard connec-
tion system is conservative, ther- 1is reason to belileve that
the benefits per dollar of expenditure are greater for the
incremental portion of the yard system than for the public
tap system. We conclude, therefore, that yard connection
systems provide more benefits per dollar expenditure than
public tap systems and should therefore be installed in
preference to public tap systems as long as the per capita
incremental cost does not exceed $5. When the per capita
incremental cost exceeds $5, DSA will opt for public tap
systems.

In addition to this incremental benefit/cost argu-
ment based on distance, as Annex IV, Exhibit A, discusses 1in
detail, the difficulty of collecting maintenance type fees,
and the high maintenance needs of public tap systems are
compelling reasons for opting for yard connections.

d. Rank Ordering of Villages on Least Cost Basis

(1) Ability of a Community to Maintain a Given
System

The first step in developing a rank order list
is to determine whether or not a community can afford the
system choices available to it. DSA will have estimated the
annual administrative, operating, general maintenance and
major equipment replacement costs associated with each type
of system for various population ranges. With these cost
data and the precise viliage size, the necessary monthly per
family water fee can be calculated. Our preliminary cost
data indicate that except for populations below 150, all
villages should be able to afford all types of water systems
(see Anrex III.D).

The procedure will be first to determine how
many of the system choices open to a village can be afforded
by that village. Assuming that all three choices (Types A, B
and C) are open to the village and that 1t can afford all
three, the least cost analysis will consider all three sys-
tems. If the village cannot afford all three systems, then
the least cost analysis will be based on those systems
remaining. This obviously allows for the possibility that
the least costly of the three will be eliminated from
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consideration. llowever, it is not really the least costly
in terms of service provided because the assumption that it
cannot be afforded by a village implies that the system
will not be repaired rroperly and thus the length of time
it actually will operate, and hence the amount of service
it will provide per dollar of expenditure, is less than for
the other two.

(2) Least Cost Analysis

Once the maintenance capabiiity issue is
resolved, and the number of choices avallable to a village
have been determined, the next step is to select the least
expensive system on a per capita basis for each village.

Based upon the previous incremental
benefit/cost analysis, the choice of the system to be
installed in a given village will be based on least cost
with yard connections as long as the difference in per
capita cost between the yard and public tap systems 1is no
greater than $5. When the per capita cost of an in-yard
system is greater than 45 more than the public tap system,
public taps will be installed. The three systems that can
provide either public taps or yvard connections are:
type A - deep drilled well; type B - surface water with
pump; and type C - surface water with gravity flow.

Based upon the analysis of existing data,
it would appear that a system with yard connections will be
the norm for each village, and that, hence, the village rank
order list will generally consist of systems with yard con-
nections. However, when a village situation is such thac
the pubiic tap system is: (1) more than $5 per capilta
cheaper than yard connections; and (2) more than $5 per
capita cheaper than another village with yard connections,
this village is placed in the appropriate least cost posi-
tion on the list. As an example of this procedure, consider
the following three villages:

Per Capita Cost

Village Public Tap In-yard
1 an 31
2 25 32

3 33 39
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On the basis of least cost, the ranking would be as follows:
1. $25 (Public Tap) - Village 2
2. $31 (Yard) - Village 1
3. $33 (Public Tap) - Village 3

In the above manner, the final step of
the selection process, which calls for ranking villages on
the basis of least cost, will be prepared. As indicated,
the list has the potential of including systems with public
taps, though it 1s anticipated that there will be few in
that category. To avoid the high cost of moving equipment
between ranked villages based solely on least cost consid-
erations, the villages will be consolidated into priority
groups. With a least cost list that exhausts the loan
funds, such a procedure will not negate the least cost
optimization technique.

With regard to manual pump systems, they
will only be considered for villages with dispersed popula-
tions or in cases where villages cannot afford to maintain
a distribution system. Nevertheless, these will only be
considered after all the villages that can afford distribu-
tion systems have been considered, or in cases where they
lie within close proximity to villages that are having dis-
tribution systems installed. The main reason for adopting
this strategy is because: (1) the Mission finds the rela-
tively high probability of eventual well contamination to be
an unacceptable risk; and (2) as population grows, the cost
of adding yard connections to an existing distribution sys-
tem is about the same per capita cost as installing extra
hand pumps.

e. Shadow Pricing Community Contribution

Shadow pricing of volunteer labor can be accom-
plished by applying some discount factor {as done in the
Rural Roads Loan) which reflects income roregone, or by
simply pricing labor at the prevailing wage. This latter
approach is reflected in the figures of Annex IV, Exhibit C.
The purpose of shadow pricing is to attempt to reflect real
or opportunity costs to the economy.
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While it is important to consider the economic cost
of each sysatem, {n practice it {s romewhnt arbitrary and
difficult to calculate the exact amount of donated time
needed, and the value of the labor and materials. As Parts
I and II of Table 3 indicate, both financial and economic
per capita cost data wil! lead to essentially the same
least cost decisions. Hence, in doing the cost analysis,
donated labor and materials will not be included in the
cost estimates, though, of course, the villages will be
responsible for most excavation and back filling and for
the provision of materials. This amounts to shadow pricing
donated labor and materials at zero. From an economic
standpoint, a zero shadow price does not seem unreasonable
because it does not appear that any significant amount of
community income will be foregone due to the construction
work given: (1) the communal nature of most of the commu-—
nities to receive systems; (2) that, on the average, the
systems will not be constructed during peak earning periods;
and (3) the short period needed to perform excavation and
back filling.

f. Cost Adjustment for Anticipated Down Time

In obtzining the cost data for each of the three
systems, tvpes A, B, and C, 1t is implicitly assumed that
each will provide the same amount of service, 1.e., that
the amount of "up time" of each system is the same. How-
ever, experience indicates that deep well systems and sur-
face systems with pump (types A and B) have more "down time"
than the gravity flow system (type C), due to occasional
mechanical failure. Types A and B8 then have a cost that is
not included in the conventional costing, When a distribu-
tion system breaks down people return to their traditional,
more distant, and less pure, water source. Therefore, we
have arbitrarily assigned an extra $10 per capita cost to
both types A and B to account for the probable loss in con-~
venience, reduced level of health, etc. This extra $10
cost is Included in Part III of Table 3. Part III indicates
that wher there is a choice between pumped or surface with
pump, and a surface gravity flow system, the latter is the
least costly up to approximately 2,000 meters distance from
the water source.
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g. Summary of Least Cost Analysis Procedure to be
Follpowed by DSA in Selecting Villages for Water

Systems

(1) A compiete survey of potential villages will be
made within the first year which will provide the cost data
for the various choices of water systems for each village.

. (2) The cost data will not include village contri-
hutions of labor and materials.

(3) The cost figures for type A (deep drilled wells)
and type B (suriace system with pump) will include an extra
$10 per capita cost to reflect the extra cost due to greater
"down time" of these systems relative to type C (surface,
gravity flow system).

(4) Prior to conducting a least cost analysis for
system selection, DSA will determine how many of the system
cholces open to the village can be maintained by it.

(5) Once the financially feasible systems have been
determined, the least costly system is selected hased on
d.(2) above (Least Cost Analysis).

(6) A least cost list will be constructed based on
d.(2) above.

(7) Where appropriate, the villages on the least
cost list will be grouped and construction will be done on
a priority grouping basis in order to avold excessive move-
ment of equipment (see d.(2)).

h. Analysis of Cost Data for Types A, B, and C Water
Systems for Several Illustrative population Sizes.

Field surveys of some 200 rural villages in the
provinces of Cochabamba and Chuquisaca indicate that the
average village size most frequently encountered is 380,
with & physical configuration consisting of houses clus-
tered alopg a few streets. We have thus developed for
illustrative cost purposes a model based on this "average"
village.

There generally will be three distribution water
gystems that could be installed in a given village:
type A - deep drilled system; type B - surface system with
pump; and type C - surface gravity flow system. Obviously,
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0imostbvillages-will: nét Haverall thfee'thdices, but for

d_leastopostiillustrativepubpdsed we préyide a comparison
of all three. s

When. comparing the-relative -distances of water
sources by type water system, experiencé indicatés that the
water- source for deep-drilled: wells will be i¢losest to the
village, that surfact systems with pumps will be the next

1closest, and that surface gravity flow! systems will be the
farthest away. For bur.Model 380 village we havé assumed
that the deep well system's source is 400 meters, that the
- surface’ system with pump system's source'is 800 meters, and
fnthaclthe‘surface’gravityaflow’systém'e source is' 2,000
meters from the point of distribution to theivililage
“:respectively. The costs. for types A and B:include the $10
"down time" cost figure discubaed:earlier and”assume yard
connections. For public tap systems the costs would be
.approximately $2.00 per capita less. See Annex 1V,
‘Exhibit: C. - ' o o v

Table 2

 PER CAPITA GOST OF WATER SYSTEMS.
.+ FOR MODEL: 380 VILLAGE.l/:. (' .

) L i e L f" I . X ‘. 1

Water System Per Capita‘CBSt
(in U.S. §)
fﬁﬁType'A - Deep Well System =  “ ,I53.'"

Type B - Surface System - R
with Puwp L _ , 54
PR . . ‘} R ! ‘,\il\," oo i i - .
- Type C ~ Surface System: i i/ .7"
Gravity Flow 49

19

. .
2 e v

[ Ien S

1/ Watef source is 400, ‘800 and 2,000 meters from point of
" d46tribution‘for types A,;'B and C ‘Fespectively.” Costs are
vifiet ‘6f | voluntarylabor -and ddﬁated’matéfwhlét”“Iypes B and

C}iﬁcrudé‘a“$10‘ﬁér‘Capfta‘extrd coat“él%méﬁtﬂﬁd'account

for greater amount of "down time" than type C.!' See Annex

IV.B for.calculations. ]

R RTINS Y A T T 7 (AR VR
ou! Perncapita costdata. for three village sizesand four
vdistances fromithe water sodrde are summarizeéd~ih Table 3.

These-dataoclearlysindicatesthat ‘the grdvity «flew system

should be chosen if possible.

1
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Table 3
SUMMARY OF PER CAPITA COSTS OF WATER SYSTEMS

Village
~ Population
Distance Size
from water
source ‘in 200 380 760
meters A B C A B C A B C
I. Including Village Contribution and Donated Labor
100 62 L8 k1 48 46 39 39 36 34
800 7L 57 50 53 50 43 2 38 36
1,000 % 59 55 56 53 L6 43 4o 38
2,000 99 8 78 68 65 58 ho L6 Lk
II. Excluding Village Contribution and Donated Labor
Loo 55 Lo 36 k3 ko 33 3 31 29
800 63 L8 Ly L7 L4 37 % 33 31
1,000 67 52 L7 ho 46 39 37 3k @
2,000 86 71 67 59 56 kg b2 39 37
III. Including Additional Cost Element of $10 to Types A and B.
400 65 50 36 53 50 33 L b1 29
800 73 58 Lk 57 54 37 B 43 31
1, 000 77 62 L7 59 56 39 b7 L 3
2,000 . 9% 81 67 69 66 k9 52 kg 37




SECTION D. Financial Analysis and Plan

Introduction

The total cost of the Project is $6,700,000. Of this
amount, the estimated cost of activities to be financed by AID is
$4,200,000. The AID loan will provide $4,000,000, and the grant
will provide $200,000. The disbursement period of the loan will
be 4 - 1/2 years. The grant will be disbursed in 3 years.

Loen funds will be used to procure equipment, materials,
technical assistance and contract labor. Crant funds wili finance
one long-term advisor.

The GOB will contribute $1,750,000 to the project in
the form of salaries, materials, construction and operating
expenses and fuel. The amnual obligation represents an average
of 32% of the DSA budget.

The local community contribution is $750,000 and is
made up of materials and labor. The total of this input will
be "in kind".

1. Financial Plan/Budget Tables

Below is an estimate of the total financing necessary
to complete the Project analyzed by source and use of funds.
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TABLE 1

SUMMARY COST ESTIMATE AND FINANCTAL PLAN (us$ 000)

Community
AID Loan Grant GOB Contribution
Components FX 1¢ FX LC LC Total
1. Training/Education 01 7 175
2. Technical Assistance 358 182 540
(82 w/n)
3. tystems Construction
a. lquipment 567
(1) Vehicles/Drilling 405
(ii) Engineering/Drafting 142
(iii) Office 20
b. Project Materials/Parts 726 1,079 379 383 2,567
(pipe, casing, pumps,
cement, gravel)
¢. Contract Labor 486 486
d. Skilled Labor/Equipment
operators 488 488
e. Unskilled Labor 367 367
L. Support Costs
a. luel and Lube 18 18
b. Operating Expenses 98 98
c. DSA Personnel & Per Diem
(i) Engineering 502 502
(ii) Office Support 186 186
d. Warehouse Construction 79 79
Subtotal 1,752 1,639 182 1,750 750 6,073
Inflation factor 8% ko 130 - - - 270
Contigency 10% 175 16k 18 . - 357
Total 2,067 1,933 200 1,750 750 6,700
Contribution (%) 63% 264 11% 100%



TARLE 2

ACCRUAL AT PROJECTED DISBURSEMENTS
SUMARY ALL FISCAL YEARS
(In US Dollars)

PRO0JECTETD EXPENDITURES
COMPONENTS TISCAL YEAR 1978 Total 211
1st.Qtr. 2nd.Ztr. 3rd.Qtr. Lth.Qtr. Total FY79 FY80 FY81 FY82(6 mo) Years

LOAN
1. Equipment 15 512 ko 567 0 0 0 0 567
2. Materiels and Parts 1,124 3 1,127 671 3 3 1 1,802
3. Contractors and Skilled Iabor 140 140 140 €6 £Z
4, Technical Assistance 25 22 21 68 oL €9 107 55
5. Training 20 70 90 68 7 7 3 172
Subtotal 25 37 1,677 113 1,852 973 239 257 TO s 232
Inflatica Factor 2 2 100 6 110 7E 30 39 1k 271
Contingency 200 138 33C =
Total Loan 27 39 1,777 119 1,962 1,051 269 496 202 L,00C °
GRANT
5. Technical Assistance 6 15 27 L8 68 A6 182
Contingency ' 18 1z
Total Grant 6 15 27 48 68 66 18 ‘ 200

Total Grant and Loan 25 L5 1,792 146 2,010 1,119 335 514 222 L,20¢
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2. Recurrent Budget Analysis of Implementing Agency

During the disbursement period of the Project, DSA will construct
approximately 200 water systems. In order to achieve this goal,
DSA's staff and operating budget will be enlarged. The following
table shows an estimate of the DSA Project cost.

Table 3

DSA PROJECT COSTS
(Us§ 000) 1/

cY cY CY cY CY <CY
1977 1978 1979 1980 1981 1982 Total

2/ (6 mos.) (3 mos.)
Cash OQutlays
Salaries:

Personnel 73 78 82 85 22 3ko
Materials 35 95 101 104 Ly 379
Travel and per diem 64 68 71 75 20 298
Fuel and oil : 4 Y L 5 1 18
Operating expenses 27T 21 21 24 5 98
Construction (Warehousing) 69 10 79

Total cash 69 213 266 279 293 ®. 1,212

"In Kind" Contribution

Salaries:

Personnel (DSA,
part-time) 26 109 119 123 127 34 538

Totel cash and"In Kind' 95 322 385 LO2 420 126 1,750

l/ See Firancial Annexes for supporiing schedules.
g/ GOB will begin contributing to Project upon signing Loan
Agreement,

USAID has been assured by the GOB that sufficient funds will be al-
located to the Projéct from regular GOB revenues. The loan epplica-
tion letter, signed by the Minister of Finance, commits the OB Lo
provide adequateé financial and personnel support to achieve the goals
of the Project. A covenant will be included in thé Loan Agreement
by which the GOB will &lso commit itself to support DSA operations
after the disbuvsemént period of the loan.
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GOR cogts have also been estimated for a period of 6 years
atter disbursement of the I'roject.
Office has estimated that the drilling equipment will have
depreciated some 50% after the disbursement period of the loan.
It has therefore been calculated that up to 200 additional
systems may be constructed with loan purchased machinery. A
construction rate of approximately 33 systems per year has been
assumed to calculate the GOB after project costs.

The UBALD Engineering

Table 4
DSA AFTER PROJECT COSTS
(Usg$ 000) 1/
CcY cY cY cY cY cY CY
1982 1983 1984 1985 1985 1987 1988 Total
(9_mos) (3 mos)

Cash Outlaxs
Salaries:

Personnel 166 234 246 258 271 285 75 1,535
Materials 328 L37 437 437  L37 437 107 2,620
Travel and
per diem 62 65 68 71 75 79 21 L1
Fuel and 0il 3 5 5 5 6 6 2 3P
Operating
expenses 15 19 19 28 20 21 5 127
Contract Labor
(skilled) 61 81 81 81 8L 81 20 486

Total 635 841 85 880 890 909 230 5,241

e e e ——— e —— —,

e N S I S SN T Lo N N s e e

1/ DSA's after project costs are considerably higher than during
project costs since DSA will assume expenses previously
financed with loan funds such as sub-project materials and

contract labor,
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In the following Table, annual budgets for the DSA and the
Ministry of Health have been estimated. These budgets have been
compared with DSA Project and After Project Costs. Itls purpose
is to demonstrate that only a small percentage increase in the
MOH budget, is needed for the DSA to carry out its responsibilities
during and after the Loan. It is recognized, however, that & more
substantial increase in the DSA budget will be necessary which
the GOB has agreed to supply.

Table 5

RECURRENT BUDGET ANALYSIS

(Us$ 000)
Estimated  Estimated Annual % of % of
MOH DSA GOB Contribu- Contribu-
Budget Budget Contribu- tion to tion to
(1) (2) tions to MOH DSA
Years Project Budget Budget
CY 1975 28,731 509 - - -
76 33,503 550 - - -
77 39,198 971 95 -2l 10
78 k2,334 1,049 302 .76 31
79 b5, 720 1,13 385 .84 34
80 Lo, 378 1,223 Loz .81 33
81 53, 328 1,321 420 .78 3P
8 57,595 1,47 761 1.3 53
83 62,202 1,541 841 1.35 55
84 67,178 1,66k 856 1.27 51
85 72,552 1,797 880 l.21 L9
86 78,357 1,9h1 890 1.1h4 46
87 8Y4,626 2,09 909 1.07 43

(1) Source: Presupuesto General de la Nacién 1975-1977 (Ministry
of Finance). Assumes an & increase compounded
annually in MOH budgets after 1977.

(2) Source: DSA Administrative Office - years 1975-1977; this
assumes an 8% compounded increase in DSA budgets
after 1977.
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Sunmary Opinion

The f'inancial plan attempts to include all costs applicable to
the project. Inputs and their costs have been reviewed by GOB
officials &nd Mission project personnel. The disbursements schedule
was prepared using estimates of the Engineering and Controller Offices
of when the equipment, parts and materials will be purchased and work
on the project cen begin. Estimates of GOB costs to continue the
program after the project were prepared using the best possible
estimates. In our judgement the figures shown in this financial
section are the best possible estimates of cash and "in kind" con-
tributions.
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PART III.

SECTION E. INSTITUTIONAL ANALYSIS

1. Analvsis of Recipients and AID's Administrative Arrangements

The Departamento de Saneamiento Ambiental (DSA), a Division
within the Ministry of Social Security and Public Health, will be
responsible for the implementation of the proposed loan. The DSA
will design and construct water systems in the rural areas of the
Department of Cochabamba and Northern Chuquisaca and assist in
maintaining those systems after installation. Systems will be
built in towns with populations of 800 and below,

a. History

The Departamento de Saneamiento Ambiental (DSA) is a depart-
ment within the Ministry of Social Security and Public Health charged
with the control of rural and urban sanitation in Bolivia.

The DSA has been legislated responsibility for rural sanitation
control in all towns with populations of less than 2,000. Their
work in this area was begun with an agreement signed in 1968 with
the Pan American Health Organization and UNICEF, through which
funds, materials and equipment were provided to aid in the cons-
truction of potable water and sanitation systems in rural Bolivia.
With this assistance, the DSA began work in the Department of
Cochabamba in 1969, and later expanded its activities to include
Tarija and Santa Cruz. Although this initial program was not a
large-scale operation, it demonstrated DSA's potential to handle
a larger program, SA now has regional offices in the Departments
of (ochabamba, Tarija, Santa Cruz, Chuquisaca, Beni (Riberalta and
Trinidad), Oruro, La Paz, Pando and Potosi (Potosi and Tupiza) with
a central office in La Paz that directs, orients, administers and
supervisesthe national sanitation Pprogram,

b. Organization of DSA
The proposed DSA organization chart is attached as Annex 7JT

Exhibit I , Below is a brief description of the duties and
responsibilities of the mejor DSA departments:

Director
The Director is responsible for the overall administrative

direction of the DSA, which includes policy formation, implementa-
tion and supervision. He reports to the Minister of Health.
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Technical Supervisor

The Technical Supervisor is responsible for the technical design
and Implementation of all DSA projects and operating plans. He also
coordinates and directs the activities of the technical and administrative
departments. He reports to the Director.

Project Office

This oifice will consist of an engineer and a secretary. The
engineer will supervise all studies, promotionsl activities and
construction performed under the Project.

Administrative Office

This office performs the accounting, purchasing and warehousing
for DSA that is not performed directly by the Ministry of Social
Security and Public Health.

Unit of Studies and Designs

This office is responsible for conducting studies to establish
where the sanitation needs lie and later designing adequate systems
to fulfill community requirements.

Construction Unit

This office is responsible for overseeing construction of all
systems,

lnit of Promotion of Communities and Administration of Services

This office aids and directs the regional offices in their
promotional activities within the communities.

Regional Offices

Responsible to the Technical Supervisor are 11 regional offices
located in La Paz, Cochabamba, Senta Cruz, Oruro, Chuquisaca, Potosi,
Tupizsa, Tarijas, Trinidad, Riberalta and Cobija. They are responsible
for supervising and coordinating all DSA activities related to
sanitation control in their department.

c., USAID's Past Experience with DSA

USATD Bolivia has had no previous loan or grant experience with DSA.
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f, Management Capability

To improve the operations of DSA and enable them to
handle the increased workload required by the projer.t, DSA plans
to substantially increase the size of its staff. ‘it the national
level thirteen new personnel will be hired. In Cuuquisaca eleven
new positions will be created and filled ard in Cochabamba eleven
additional positions will be created. These positions are
detailed in Annex . Thus, by the time the first disburse-
ments are made, both regional offices will be staffed and eble
to operate independently, with their own equipment, warehousing
and repair facilities. Over time, the DSA central office in Ta
Paz also plans to assign some of its engineers and craftsmen/
surveyors to the field offices. At present, DSA's field admin-
istrative operations are handled by an administrator physically
located in each distric hospital or "Sanitary Unit". Procurement
and accounting functions are all handled by MOH personnel. As a
result, the DSA regional offices have very little control over
their own funds and are often not aware of the amount of funding
available for construction and operations at any given time.

Under the proposed project, DSA will be staffed to handle
its own administrative procedures and financial accounting with
the assistance of both long and short-term. The new MIS system
will help assure that these systems function effectively by
identifying bottlenecks in these proceduvres.

At the present time the DSA organization lacks a separate
majatenance division and maintenance has been handled through the
Operations Division. The DSA's maintenance record, albeit limited,
has been impressive (all but one water system in the Cocha*amba/
Chuquisaca departments were fanctioning when visited by Mission
personnel), However, a separate maintenance division will be esta-
blished in order that maintenance will receive the necessary attention
and budget support. '

As shown in the staf!ing pattern in Annex II.1,, nine
additional personnel will be hired to support the newly established
divieion. Additimally, the project will include a loan-funded
maintenance advisor for a 30 month period to assist in institu-
tionalizing the mnintenance system.

Two problems exist within the DSA which seem to limit their
hiring or retaining of competent personnel. One is the very low
salaries paid to certain employees and the other is that the
sanitary technicians in the field do not receive trovel money or
per diem, thereby digcouraging visit to projects in the areas of
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their responsibility. To gauge the extent of the problem
concerning salaries, the I'inancial Analysis Office compared

the salaries of personnel in similar jobs for similar periods
of time among GOB agencies. Two agencies were chosen for the
comparison of salaries with DSA; the Ministry of Agriculture and
the National Community Development Service (NCDS). These agen-
cies have a similar organizational structure with regional
offices and personnel in the field. The salaries of the NCDS
were recently increased by the GOB in preparation for the Small
Farmer Loan, See Annex II,F for a listing of the salary
increases proposed to the Ministry of Finance. Increases in
salaries for DSA personnel to a level equivalent to those in
similar jobs in other ministries will be included as a CP to
loan disbursement. Also as a CP, the DSA will be required to
submit a plan to provide travel and per diem allowances, pos-
sibly fixed amounts, to the sanitary technicians in the field.

g. Disbursement Period

Because it will take some time to effect improvement in
DSA administrative capacity, the Mission has thought it
adviseable to request a 4 1/2 year loan disbursement period
to assure that sufficient time exists within the project to
both construct the water systems planned and to make permanent
improvements in the administration capabilities of the DSA.
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PART IV - IMPLEMENTATION PLANNING

SECTION A. Schedule of Major Events

The PPT network, Annex II, Exhibit 2 shows the major events
which will take place during the project implementation period.
The implementation plan as contemplated follows:

1. The Project Paper will be reviewed and approved by the DAEC
on February 28, 1977 and will be authorized by March 30, 1977.

2. While awaiting authorization, the DSA with the assistance
of the Mission, will begin to prepare a list of equipment and
materinls, including their specifications to be procured with loan
Tunds. In addition, the Mission will complete Implementation Letter
No., 1 and a draft of the Loan Agreement in preparation for negotiation
with the GOR.

3. During the months of April and May 1977, the Mission will
negotiate the Loan Agreement. The loan agreement will be signed no
later than June 30, 1977. It is anticipated that the IFB's for major
procurement will be issued no later than September 30, 1977.

4., Immediately following signature of the loan agreement, DSA
will be presented with Implementation Letter No.1l

5. Bids for equipment, materials and the long-term administrative
advisor will be awarded by January 30, 1978 and the Administrator
will be in country no later than March 30, 1978,

6. TFquipment should arrive in Bolivia no later than October 30,
1978 with construction beginning about 30 days later.

7. The results of the first impact evaluation will be complete
by January 30, 1980.

8. All 200 water systems to be constructed with project funds
will be completed by the estimated terminal disbursement date of
March 30, 1982.

SECTION B. Disbursement Procedures

The Project Committee has investigated the possibility of apply-
ing the fixed amount reimbursement system (FARS) to the proposed
project and has concluded that its application is not feasible given
the structure of the project. The FARS requires prior agreement
on a fixed cost per unit of work with subsequent reimbursement for
a percentage of the cost for each unit completed. Although caleulating
a cost per unit of work is feasible, the GOB will finance primarily
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operating expenses while the AID loan will finance the procurement
of equipment and materials, The ATD costs are therefore a pre-
vequisite to the inttiation of water systems construction. There-
fore, neither the projcet nor any of' its components are suitable
for financing using the TARS approach,

No deviation from AID established disbursement procedures for
the loan funded components of the program is anticipated. Materials
and equipment procured in the United States or other AID geographic
Code 941 countries as well as costs for technical assistance
contracts will be paid through standard letter of commitment/credit
procedures. Disbursements for local currency costs will be made
from a U.S. government owned RDO account held in the Central Bank
of Bolivia.

SECTION C. Procurement Procedures

Equipment and material procured with loan funds will have as
their source and origin in the U.S5., Geographic Code 941 cowitries
and Bolivia. However for the grant component of the program, USAID
is requesting a waiver (included in the loan authorization) to permit
procurement from O41 countries. Grant funds will finance an admin-
istrntive advisor to assist DSA with the non-engineering aspects of
the program. Accordingly, the Mission is requesting that it be
eranted the flexibility to also consider non-U.S. personnel who have
had extensive experience in the non-engineering aspects of rural
water supply. To date, several such candidates have been identified
for consideration.

SECTION D. USAID Monitoring Requirements

Monitoring will be performed by a Mission Project Committee whose
members will have the following responsibilities.

1. The primary monitoring task will rest with the Engineering
and Transportation Division and the Humanitarian Assistance Divisions.
One member each from the two divisions will serve as the co-project
managerg, The engineering co-manager will be responsible for monitor-
ing the procurement of major equipment and materials and the design
and constructicn of water system. The Humanitarian Assistance
Division wmanager will monitor the non-engineering aspects of the
project including the preparation and implementation of the health
impact evaluation, community education, and management information
system components of the project.

2. The Development Resources Office will be responsible for
drafting the provisions of the AID Loan Agreement and Tmplementation
Letters as well as general monitoring of the project.
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SECTION E,. Reports

The submission of the following reports would be required of
the DSA.

1. An annual audit report prepared either by the GOB Office of
the Controller or an independent auditor acceptable to the Mission.

2. Shipping reports to be presented quarterly.

3. Quarterly summary progress report which will include com-
munity project agreements, construction plans, listing of materials
and cost estimates, together with appropriate bar progress charts
and sufficient narrative, to delineate accomplishments during the
reporting period and projected accomplishment for the coming

quarterly peried,
SFECTION F. TFEvaluation

In the second set of conditicns precedent to disbursement the
GOB will be required to submit a cetailed implementation and evaluation
plan broken down by year for the life of the project. It is anticipated
that schedules for three types of evaluations will be included in
the plan. All three evaluations will take place annually. "™e first
impact evaluation will take place 12 to 14 months from the completion
of the first 60 systems. The first evaluation emanating from the
Management Information System will take place one year from the
meeting of initial CP's and Yearly thereafter for the life of the
project. The overall project evaluation which will measure progress
against the logical framework indicators will also take place one
year after meeting initial CP's and yearly thereafter.

SECTION G. Conditions and Covenants

Conditions and covenants are included in the 1:~n authorization,
Annex I, A.
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La Paz, 2} FEB' 1027

Sefior
Frank B. Kimball, Director

USA

ID/Bolivia ‘ ‘ ’

Presente

Sefior Director:

Ref.: Solicitud de Ayuda Financiera Externa de AID para
la provision de agua en las areasrurales.
-

El Gobierno de Bolivia bajo los auspicios del Ministerio de
Prevision Social y Salud Piblica (MSSP) ha desarrollado un
programa para instalar sistemas de agua y letrinas en las a
reas rurales de Bolivia. Se anticipa que tal programa ten-
dra un impacto significativo en la salud de aquellas comuni-
dades rurales que participen del programa. Mas aun, el pro
grama ayudara a desarrollar una capacidad institucional en

la Division de Saneamiento Ambiental (DSA) del MSSP para
continuar con la instalacion de sistemas de agua después de
que el proyecto para el que se solicitan fondos haya concluido.

L.os objetivos del proyecto son:

a) Reducir la incidencia de enfermedades gastroentéricas y pa
rasitarias entre los residentes de las comunidades partici-

pantes a través de la provisién de agua potable y facilidades
de alcantarillado.

b) Desarrollar una capacidad dentro del MSSP para construir
facilidades para agua potable, educar a las comunidades par
ticipantes en practicas me;]oradas de salud y evaluar el im-
pacto en la salud por la provision de agua y facilidades' rela
cionadas en los residentes de las comunidades part1c1pantes.

loo.
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El proyecto consistira en la construccién de aproximadamente 200
sistemas de agua potable en comunidades de menos de 800 habitan
tes de los departamentos de Cochabamba y norte de Chuquisaca.
Ademas, con la asistencia de DSA, cada familia participante en el
programa construira letrinas. El proyecto sera ejecutado por la
Dijvisién de Saneamiento Ambiental del MSSP e involucrari a las
Divisiones de Epidemiologfa y Recursos Humarnos del MSSP,

2. Para respaldar el programa, el Gobiernc de Bolivia tomara
las siguientes medidas:

a) Suministrar fondos adicionales al presupuesto de 1a Divisién
de Saneamiento Ambiental para cubrir los siguientes gastos
relacionados con el proyecto:

i) Sueldos para el personal profesional y personal de planta
que realice los estudios, prepare planes, supervise y ge
haga cargo de la construccion y lleve a cabo adiestramien
to de personal y evaluacidn de programas.

ii) Costos de mantenimiento de todo el equipo adquirido para
el proyecto y para todos los sistemas construidos bajo el
proyecto.

iii} Costos de todos los materiales necesarios para las activi
dades de construccion no financiadas por USAID,

3. El equipo adquirido para el proyecto permanecera en la Divisién
de Saneamiento Ambiental despues de 1a conclusién del proyecto
y sera usado en el futuro solamerte para el mantenimiento de los
sistemas existentes y la construccién de nuevos sistemas.

4. El costo total del proyecto que se realizari en un periodo de 4
afios se estima en $us. 6,700, 000.-- de los cuales el Gobierno
de Bolivia contribuira $us. 1,750,000 para salarios de perso-
nal, materiales, gastos de viaje y viaticos, lubricantes y com

bustible, gastos de operacién y construccién de depdsitos.

...
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Las comunidades participantes contribuiran §. 750, 000 en
materiales y mano de obra.

Por lo tanto, el Gobierno de Bolivia solicita un préstamo de
$us. 4,000, 000 y una donacidén de $us. 200, 000. Se entiende que
el préstamo sera amortizado en 40 afios, incluyendo un periodo
de gracia de 10 aflos con un interés anual de 2% durants el perio-
do de gracia y 3% de ah{i en adelante.

Con este motivo, nos es grato saludar a usted muy atenta -

s

ab/d g/

MIMISTRO OE FIRANZAS

FAA/RV/Gaa.
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LOAM AUTHORIZATION
Bolivia: Rural Saritation
Provided from: FAA Section 104

(Population Planning and lealth)

Purauant to the authority vested in the Assistant Administrator for
Latin America, Agency for International Development ("A.I.D.") by
the Foreign Assistance Act of 1961, as amended (the "Act") and the
delegations of authority issued thereunder, I hereby authorize
pursuant to Part I, Chapter 1, Section 104 of the Act and in further-
ance of the Alliance for Progress a loan in an amount not to exceed
Four Million United States Dollars ($k,000,000) (the "Loan") and a
grant in an amount not to exceed Two Hundred Thousand United States
Dollars ($200,000) (the "Grant") to the Republic of Bolivia ("Coop-
erating Country") to assist in financing certain foreign exchange
and local currency costs of goods and services of a rural sanitation
program for the provision of potable water supplies at the village
level in approximately 200 villages in southeastern Bolivia (the
"Project').

The entire amount of the A.I.D. financing herein authorized for the
Project will be obligated when the Project Agreement between A.I.D,
and the Cooperating Country (the "Project Agreement") is executed.
T hereby authorize the negotiation and execution of the Project
Agreement by the officer to whom such authority has been delegated
in nccordance with A.I.D. regulations and delegations of authority,
subject to the following essential terms, covenants and major con-
ditions together with such other terms and conditions as A.I.D, may
deem appropriate:

1. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I.D. in United
States Dollars within forty (40) years from the date of first dis-
bursement of the Loan, including a grace period ot not tc exceed
ten (10) years. The Cooperating Country shall pay to A.I.D. in
United States ollars interest from the date of first disbursement
of the Toan at the rate of (a) two percent (2%) per annum during the
first ten (10) years, and (b) three percent (3%) per annum there-
after, on the outstanding disbursed balance of the Loan and on any
due and unpaid interest accrued thereon.

2. Source and Origin of Goods and Services

Fxcept for ocesn shipping, goods and services financed by A.I.D.
for the Project under the Loan shall have their source and origin in
countries included in A.I.D. Geographic Code 941 or in the Cooperating
Country except as A.I.D. may otherwise agree in writing. Ocean ship-
ping financed for the Project shall be procured in any eligible source

country except the Cooperating Country.



ANNEX 1
Exhibit R
Page 2 of 3 pages

3. Conditions Precedent. to Tnltial Dlabursement.

Trior to any disbursement or to the issuance of any commitment
documents under the Project Agreement, the Cooperating Country shall
furnish to A.I.D. in form and substance satisfactory to A.I.D.:

(a) A legal opinion of the Attorney General of Bolivia or other
legal counsel acceptable to A.I.D. to the effect that the loan agree-
ment has been duly authorized and/or ratified by the Borrower and
executed on its behalf and that it constitutes a valid and legally
binding obligation of Borrower in accordance with all its terms;

(b) A certified statement of the name of the person(s) authorized
under the loan agreement to act as Borrower's representative under the
agreement, with authenticated specimen signatures of said representa-
ctdvesy .

(c) A financial plan for the project, which shall include increases
in staff and salary levels for DSA personnel sufficlent to meet its re-
spongibilities under the project, accompanied by a letter from the
Minister of Finance detailing the GOB's contribution during the life of
the project,

i, Conditions Precedent to Subsequent Disbursements

Prior to any disbursement or the issuance of any commitment
documents under the Project Agreement to finance other than technical
assistance, the Cooperating Country shall furnish to A.I.D. in form
and substance satisfactory to A.I.D.:

(a) A detailed implementation and evaluation plan covering the
first year of Troject activities which shall include a system for
selection and ranking by priority of individual sub-projects;

(b)' A time-phased plan from the Ministry of Planning and
Coordination for the rationalization of the rural water supply
sub-sector which delineates the respective jurisdiction and functions
of DSA and CORPAGUAS;

(c) A time-phased plan for the completion of warehouse storage
facilities for Project materials in Cochabamba, Chuquisaca and La
Paz; and

(d) A vehicle maintenance and storage plan for vehicles pur-
chased with loan funds.
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"o Special Covenants

The Cooperating Country, except as A.I.D, shall otherwise
agree in writing, shall covenant that:

(a) The GOB will continue to provide budgetary support to the
DSA at a level which is adequate to continue the system of regular
maintenance ot water facilities establisheq under the Project and
to cover any costs of maintenance which have not been assumed by
the benefited communities;

(b) The GOB will provide funds necessary to continue the
construction and maintenance of rural water systems by DSA in the
same geographic focus as the Project for a minimm of five years
after Project completiong

(c) The GOB shall utilize all equipment and materials
obtained with lcan funds only for purposes of the Project during
the life of the Project and for similar purposes thereafter.

6. Waivers

Goods and services financed by A.I.D. for the Project under
the Grant shall have their Source and origin in countries included
in A.I.D. Geographic Code 9h1.
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1. COUNIRY CHECKLLST

A. GENERAL CRITERIA +OR COUNTRY

1,

.,

I'AA Sec. 116. Con it be demon-
strated that contemplated assist-
ance will directly benetit the
needy? [t not, has the Departnient
of State dclermined that this gov-
erument has euguged in consistent
pattern of gross violetions of
internationally recognized humen
rights?

FAA Sec, UB1. Hes it been deter-
mined that the government of re-
cipient country has [uiled to teke
.dequate steps to prevent narcotics
drugs und other controlled sub-
stances (as defined by the Compre-
Liensive Drug Abuse Frevention end
Control Act of 1970) vroduced or
processed, in whole or in part, in
such country, or transported
through such country, from being
sold illegally within the juris-
dictlon of such country to U.S,
uovermment personnel or their
dependents, or from entering the
U,8, unlawtully?

FAA Sec, 620(a). Does recipient
country turnish assistance to Cube
or {uil to tuke appropriate steps
to prevent ships or aircraft under
its flag from carrying cargoes to
or from Cuba?

FAA vec, 620(b). If assistance is
to 1 government, has the Secretary
of State determined that it is not
controlled by the international
Conmunist movement?

Yes, project is specifically
designed to benefit the rural
poor.

No.

No.

Yes.



0.

3.

FAA Sec. 620(c). Lf assistunce is

o rovernment, is the government
linble s debtor or unconditional
puarantor on any debt to o ULS,
ciliven for poods or services tur-
nished or ordered where (a) such
¢citiven has exhousted availehle
legel remedies ond (b) debt is not
denied or constested by such gov-
ernmernt?

AN Sec., 620(e) (1). If assist-
ance is to a government, has it
(including government agencies or
subdivisions) token any action
which has the effect of national-
izing, expropriating, or otherwise
scizing ownership or control of
property of U,S, citizens or enti-
ti1es beneficially owned by them
without taking steps to discharge
1ta obligntions toward such
citizens or entities?

vAA Sec. 02O(f); App. Sec. 108. Is
recipient country o Communist
country? Will assistance be pro-
vided to the Democratic Republic
of Vietnam (North Vietnam), South
Vietnam, Cenbodia or Laos?

'AA Sec. 620(i). Is recipient
country in any way involved in (a)
subversion of, or military aggres-
sion agcinst, the United States or
any country receiving U.S. assist-
ance, or (b) the plauning of such
subversion or aggression?

. F'AA Sec. 620(j). Has the country

permitted, or failed to. take ade-
quate measures to prevert, the
damage or destruction, by mob ac-
tion, of U.S. property?

ENNEX 1
Exhibit C

Statutory Checklist
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No.

No.

No.

No.

No.



10,

11.

SAA tee, orO(l). T Lhe country
fins talled Go justitute the in-
vesbeont gunronty program tor the
apecific risks of expropriation,
inconvertibility or confiscation,
has the AlD Administrator within
the past year considered denying
nssistance to such government for
this reason?

FAA Sec. 620(0)s rishermen's Pro-

teetive fAct, Lec. &, [f country

has seized, or imposed any penaltly
or sanction nguinst, any U,S,
fishing activities in interne-
tional waters,

a. has any deduction required by
I'ishermen's Protective Act been
made?

b. has complete denial of assist-
ance been considered by AID
Adninistrator?

'AA 8:~. 620(q); App. Sec. 50k,
(a) is the government of the
recipient country in default ou
interest or principal of any AID
lonn to the country? (b) 1s
counbry in default exceeding one
vear on interest or principal con
U.S, loan under program for which
App. Act appropriates funds,
unless debt was earlier disputed,
or appropriate steps taken to
cure default?

. FAA Sec. 620(s). What percentage

of country budget is for military
expenditures? How much of foreign
exchange resources swent on mili-
tary equipment? Hov much spent
for the purchase o. sophisticated
weapons systems? (Consideration
of these points is to be coordi-
nated with the Bureau for Program
ond Policy Coordination, Regional
Coordinators and Military Assist-
ance Staff (PFC/RC).)

ANNEX T/

Exhibit ¢
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Rolivia has instltuted Lhe
investment guaranty program,

Bolivia has taken no such
actions.

No.

The CY 1976 Budget for military
purposes represents approximately
19.49 of total budgeted expenditures
of the GOB. Approximstely $1.3
million has been budgeted for the
purchas~ of non-sophisticated militanr
equipment.
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4, "ﬂﬁghp“"'6¢d(t) " Has the count ry !

14, FPAA Sec. 020(u). What is the,

16.

17.

- bki

¥

QL

L
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0

severed diplomatic relations wl??,;
the United ttatest 1t so, hayeJ” .
they been resumed and have n§u‘ULw
bilateral assistunce ngreements
Leen negotinted and entered,r&nt?n
since such resumption?

S

payment status of the country's
'I,N. obligations? I the country
is in arrears, were such arrear-
ages taken into account by the . .
AID Administvator in determining
the current AID Operational Year
Budget?

IPAA Sec. 620A. Has the country No.
granted sanctuary from prosecu-

tion to any individual or group

which hos committed an act of

international terrorism?

"AA Sec, Obb. Dees the country Néf
ob Ject, on bosis of race, relir '
gion, national origin or sex, to

the presence of any officer or

employee of the U.S, there to

carry out economic development

program under FAA?

. FAA Sec. 669. Has the country No
delivered or received nuclear re-
processing or enrichment equip-
ment, materials or technonlogy,
without specified arrangements on
" safeguards, etec.?

ilAA Sec, 901 Has the countq _
ipnlpd 1ts c1tlzens the rlgpg of
- opportunltgpto emigrate?

BEST AVAILABLE COPY

. Boliyie 18 not in arrears.



. FUNDIN' CRITERI . FOR COUNTRY

hevelopment Assistance Country
Criteria

a. VFAA 3ec. 102(c), (d). Have
criterin Leen ectablished, and
tnken into account, to assess com-
mitment and propress of country in
effectively involving the poor in
development, on such indexes as:
(1) small-tarm labor intensive
ngriculture, (2) reduced infant
mortality, (3) population growth,
o) equality of iucome distribu-
tioi, and (5) unemployment.

b. PFAA Sec. 201(b)(5), (7) & (8);3
sec. 083 211(a, (L), (7). Describe
extent to which country is:

(1) Making appropriate efforts to
increase food production and
inprove means for food storage
and distribution.

(o) Creating a favorable climate
for foreign and domestic
private enterprise and invest-
ment.

(3) [ucreasing the public's role
in the developmental process.

(L) (a) Alloc.ting available bud-

getary resources to development.

{b) Diverting such resources
for unnecessary military ex-
penditure and intervention in
affairs of other free and
independernt nations.

(%) Making economic, social, and
political reforms such as tax
collection improvements and
changes 1n land tenure arrange-
ments, and making pregress
toward respect for the rule of
Llaw., Tfreedom of expression and
of the press, and recognizing
the importance of incividual

ANNEX "L

Fxhibit C
Statutory Checklist
Page 5 of 18 pages

Yes.

Bolivia is making appropriate efforts with
respect to food production,storage,and dis-
tribution. AID Loans 511-L-042,511-T-050,
511-T-052, 511-T-053, 511-T-056 and this
loan will contribute tc these efforts,

The GOB program emphasized creation of a
favorable climate for selected foreign and
domestic private enterprise and investment.
It is seeking special exemption within the
Andean Economic Market for certain invest-
The GOB continues to take in active role
in the development process and in so doing
to increase popular participation.

The GOB appears to be allocating as much
as it is able to development.

The GOB is not interferring in the affairs
of other free and independent nations.

The GOB is making these efforts.



freedom, iritiative, and pri-
vate enterprise,

) Otherwise responding to the
vital economic, political, and
social concerns of its people,
ard demonstrating a clear
Jetermination to teke effect-
ive self-help measures.

¢. VFAA Sec. 201(b), 211(a). Is
the country among the 20 countries
in which development assistance
loans may be made in this fiscal
year, or among the 4O in which
developmernt assistance grants
(other than for self-help projects)
may ce made?

d. [I"AA Sec. 11%. Will country be
furnished, in same fiscal year,
either security supporting assist-
ance, or Middle Kast peace funds?
I so, 18 assistance for popula-
tion programs, humaniterian aid

through international organizations,

or regional programs?

Cezzurity 3Supporting Assistance
rou:try Criteria

a. [IAA Sec, 502B. Has the country
engoged in a consistent pattern of
gross violations of internationally
recognized human rights? Is pro-
gram in accordance with policy of
t2is Section?

b, FAA Sec. 531. Is the Assist-
a r.i

arce to be furrished to a friendly
coantry, organization, or body
eiigivle to receive assistancet

FAA Sec. 609. If commodities
are to be granted so that sale
proceeds will accrue to the reci-
pient country, have Special Account
(counterpart) arrangements becn
mace?

ANNEX I
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The |GOR appears to be doing this
in an increasing effective manner,

|

Yes.

No.

N.A,

N.A.



T, PROTECT CHECKTI BT

Av GENEBAL CKUTERIA FOR PROJECT

1.

-
.

App. Unnunbered:; iFAA Sec. 6%3(b)

{a) Llescribe how (ommittees cn Ap-
proprrietions of Senate and iouse
i;ave been or will be notified con-
cerning the project; (b) is assist-
iuce within (Operational Year Bud-
ret) country or international
organization allocation reported

Lo Congress (or «ot more than $1
million over that figure plus

FPAA e, 011(a)(l). Prior to
obligation in excess of $100, 000,
will there be (a) engineering,
financial, and other plans neces-
rary to carry out the assistance
ait (h) o reasounbly firm estimate
ol the cost to the U,S. of the
assistance’

IFAA Sec, oLll(a)(2). It further
legislative action is required
within recipient country, what is
basis for reasonable expectation
tint such action will be completed
in time to permit orderly accom-
plishment of purpose of the
issistance? -

I'AA Sec. 611(b); App. Sec., 101, If
for water or water-related land
resource construction, has project
met tre standards &nd criteria as
per Memorandum of the President
duted Sfept. %, 1973 (replaces
bemorandum of May 15, 1962; see
Fed, Register, Vol 38, No. 17h,
Fart III, Sept. 10, 1973)?

ANNEX I

Exhibit C
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Page T of 18 pages

(a) Committees have been notified in
the FY 1977 Congressional Presentation

(b) Yes.

Such planning has taken
place and cost estimates made.

Ratification of loan agreement
by GOB will follow shortly
after signature as in all cases
of past loan agreements.

Yes,



6.

F4A 3ec. 61l(e). If project is

cnpital assist nce (e.g., construc-
tion), and all U,S, assistance for
it will exceed §1 million, has
Mizsion Director certified the
couttry’'s capability effectively
to maintain and utilize the pro-
Jject?

I'AA Sec. 209, 619. Is project
susceptible of execution as part
of regional or multilateral pro-
Ject? If so why is project not so
executed? Information and con-
clusion whether essistance will
encourage regional development
programs. If assistance is for
newly independent country, is it
turnzshed through multilateral
orFganizations or plans to the
maximum exteut appropriate?

FAA Sec. 001(a); (and Sec. 201(f)
tor development loans). Informa-
tiorn and conclusions whether pro-
ject will encourage efforts of the
country to: (a) increase the flow
of internalional trade; (b) foster
private iritiative and competition;
(¢) errcurage development and use
of cooperatives, credit unions, and
savings and loan associations; (d)
discourage monopolistic practices;
(2) improve technical efficiency
of industry, agriculture and com-
merce; and (f) strengthen free
lator unions.

I'AA Sec. 601(b). Information and
conclusion on now project will en-
cowrage U.3, private trade and
irvestment abroad and encourage
private U.S, participation in
foreign assistance programs (in-
cluding use of private trade
channels and the services of U,S.
private enterprise).

ANNEX I
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Yes.

No,

Local organizations will be
responsible for ordinary
maintenance of systems.
Greater supply of water will
be available also for agri-
culture and commerce,

Project will have limited
effect in this area except
for sules of goods by private
U.S, suppliers.



RN

FAA VBec, 01n(b)s Sec. 630(h), Des-
crite steps taken Lo assure that,
to the maximum extent possible, the
cowstry is contributing locel cur-
reucies to meet the cost of con-
tractual and other services, and
foreign currencies owned by the
U.8. are utilized to meet the cost
of contractual and other services.

FAA Sec. 612(1). Does the U,S,

own excess foreign currency and,

if so, what arrangements have been
made for its release?

R, FUNDING CRITFRIA I'OR PROJECT

1.

Nevelopment Assistance Project
{riteria

f. MAA Sec. 102(c); Sec. 111
tec, 28lu. Extent to which acti-
vity wiil (a) effectively involve
the poor in development, by extend-
ing ancress to economy at local
level increasing labor-intensive
production, spreading investment
out from cities to small towns

and rural areas; ané (b) help
“evelop cooperatives, especially
by technical as sistance, to as-
‘2¢% raral and urben poor to help
nhemselves toward better life, and
ntherwise encourage demorratic
private and local governmental
instztutions?

t.  FAA Sec. 103, 1034, 104, 105,
106! L07. Is assistance being
mae available: (include only sp-
Diicable paragraph -- e, 8., a, b,

tc. -- which corresponds to source
of fundz used. 1If more than one
fund source is used for project,
include relevant paragraph for

each fund source,)

ANNEX I
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Bolivia will make contribution in
excess of 25§ of project costs.

The U.S. does not own excess
foreign currency in Bolivia

Project is specifically
designed to involve small
rural communities in develop-
ment of water supplies and
self maintenance of village
systems,



(1)

(2)

(103) for agriculture, rural
development or nutrition; if
so, extent to which activity
is specifically designed to
increase productivity and in-
come of rural poor; (103A) if
for agricultural research, is
full sccount taken of needs of
small farmers;

(104) for population planning
or health; if so, extent to
which activity extends low-
cost, integrated delivery sys-
tems to provide health and
family planning services, es-
pecially to rural areas and
poor;

(105) for education, public
administration, or human re-
sources development; if so,
extent to which activity
strengthens nonformal educa-
tion, maekes formal education
more relevant, especially for
rural families and urban poor,
or strengthens management
capability of institutions
enabling the poor to partici-
pate in development;

(106) for technicel assistance,
energy, research, reconstruc-
tion, and selected development
problems; if so, extent acti-
vity is;

(a) technical cooperation and
development, especially with
U.S. private and voluntary, or
regional and international
development, organizations;

(b) to help alleviate energy
problem;

(c) research into, and evalua-
tion cf, economic development
processes and techniques;

ANNEX L
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N.A,

Project will use least-cost
method in all villages; health
aspects related to potable
water included in project.

N.A.

N.A.



d) recornstruction after natural
or manmade disaster;

(e) for special development pro-
blom, and to enable proper uti-
livation of earlier U,., infra-
structure, etc., assistunce;

(f) for programs of urban dev-
elopment, especially small
labor-intensive enterprises,
marketing systems, and finan-
ciol or other institutions to
help urban pocr participate in
economic and social development.

(107) by grants for coordinated
private effecrt to develup and
disseminate intermediate tech-
nologies appropriate for devel-
oping countries.

—
A
~~

¢, FAA Sec. 110(a); Sec. 208(e).
l# the recipient country willing
to contribute funds to the project,
ard .n what manrer has or will it
provide assurances that it will
provile at least 29 of the costs
af the program, project, or acti-
vity with respect to which the
assiztance is to te furnished (or
has the latter cost-sharing requi-
ra2men* been waived for a "relati-
valy leacst-developed” country)?

2. FAA Sec. 110(b:. Will grant
capital. assistance be disbursed for
project over more than 3 years?

If so, has justification satisfac-
rory to Congress been made, and
ef'forts for other financing?

e, FuA Sec. 207; Sec. 113. Ex-
teat, to which assistance reflects
appropriate emphasis on; (1) en-
courazing development of democratic,
economic,; political, and social
institutions; (2) self-help in
meeting the country's food needs;

ANNEX I
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N.A.

Bolivia has agreed to provide
at least 259 of the costs of
the project and agreed project
budget so reflects.

N.A.

Local community organizations
to play important role in
project implementation.



(3) improving availability of
traired worker-power in the coun-
try; (b) progrems designed to meet
the country's health needs; (5)
other important areas of economic,
politic~V, end social development,
including industry; free labor
unions, cooperatives, and Voluntary
Agencies; transportation and commu-
nication; planning and public ad-
minictrationy urban development,
10l modernization of existing laws;
or (6) integrating women into the
recipient country's national eco-
romy .

f. FAA Sec. 281(b). Describe ex-
“ent 10 which program recognizes
the particular needs, desires, and
capacities of the people of the
country; utilizes the country's
intellectusl resources to encour-
age institutional development; and
supports civic educatior and train-
ing in skills required for effect-
ive participation in governmental
and political prccesses essential
to self-govermment,

201(b)(2)-{4) and
Ol{e,; Sec. 21i(a)(1)-
(3) anl -(B). Does the activity
give reasonable promise of contrie
buting to the development: of
economic resources, or to the in-
crease of productive capacities
aepc self-sustaining economic
growth; or of educational or other
irstitutions directed toward
social progress? Is it related to
i consistent with other develop-
meat activities, and will it con-
tribute to realizable long-range
objectives? 4nd does project paper
proviie information and conclusion
on an activity's economic and
Ttechnical soundrness?

—
<o
I
oo | >
w
(1]
(¢}
-
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Project is designed to meet
basic health reed for potable
water,

Use of local cooperative orga-
nizations is responsive to
participation in processes
essential to self-government,

Yes, provision of potable water
supply is basic to productive
capacities of the rural popu-
lation.



h. FAA Sec, 201(b)(6); Sec. 211
{a)"), (0). Information and con-
clusion on pnssible ef'tects of the
assistunce on U.8, ecconony, with
special reference to nreas ol sub-
stontial labor surplus, and extent
to which U.S. commodities and as-
sistance are furnished in a manner
consistent with improving or safe-
guarding the U.S, balance-of-
payments position.

Development Assistance Project
Criteria (ioans only)

a, FAA Sec, 20°(b)(1). Informa-
tion and conclusion on availability
of finawcing trom other free-world
sources, including private sources
within U,S,

b. IFAA Sec, 201(b)(2); 201(4d).
Information and conclusion on (1)
capacity of the country to repay
the loan, including reasonableness
of repayment prospects, and (2)
reasonableness and legality (under
laws of country and U.S,) of lend-
ing and relending terms of the loan.

c. FAA Sec. 20lie). If loan is
not made pursuant to & multilateral
plan, and the amount of the loan
exceeds $100.000, has country sub-
mitted to AID an application for
such funds together with assurances
to indicate that funds will be vsed
in an economically and technically
sound manner?

d. [FAA Sec. 201(f). Does project
paper describe how project will
Promote the country's economic
development taking into account
the country's human and material
resources requirements and rela-
tionship between ultimate object-
ives of the project and overall
economic development?

ANNEY. T
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U.S. suppliers will be eligible
to supply conmodities tor the
Project,

No other financirg sources
available for this Project
in this area of Bolivia.

Lending terms are legal under
U.S, and Bolivian law. Loan
is within debt-carrying
capacity of Bolivia.

Yes.

Yes,



T
.

e, #AA Sec, 202(e). Total arount
of morey under loun which is going
directly to private enterprise, is
poing to intermediate credit insti-
ftutions or other borrowers tor use
by private enlerprise, is being
neel Lo finance imports from pri-
vate sources, or is otherwise being
uced to finance procurements from
private sources?

t. FAA Sec. 620(d). If assist-
ance is for any productive enter-
prise which will compete in the
U.S. with U.S. enterprise, is
there an agreement by the recip-
ient country to prevent export to
the 17.5. of more than 20% of the
enterprise's annual production
during the life of the loan?

I'roject Criteria Solely for
Security Supporting Assistance

FAA dec. 931, How will this as-
s1sztance support promote economic

or politicel stability?

Widiticnal Criteria for Alliance
lor Progress

(Note; Alliance for Frogress pro-
jects should add the following two
items to & project checklist)

o, IFAA Sec. 251(b)(1), -(8).
Does assistance take into account
principles of the Act of Bogota
and the Charter of Punta del Este;
ard to what extent will the acti-
vity contribute to the economic or
political integration of Latin
America?

b, LA Sec. 251(b)(8); 251(h).

t'or loans, has there been taken
into account the effort made by
recipient nation to repatriate
caopital iuvested in other countries

ANNEX I
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More than three million doliars
is expected to be used to
finance procurements from
private sources,

Not Applicable.

N.A,

Yes. Integration effect
is minimal.

Yes.



.

by their own citizens? Is loan
consistent wi’  the findings and
recommenaation. of the Inter-
American Committee for the Alliance
tor Progress (now "CEICIES," the
l'ermanent Fxecutive Committee of
the OAL) in its annual review of
national development activities?

STANDARD L1EM CHECKLIST

I'rocuremrent

L.

e

FAA Cec. 602. Are there arrange-
ments to permit U.S, small business
o participate equitably in the
furrishing of goods and services
I'inanced?

¥AA Sec. 604(a). Will all commo-
ity procurement financed be from
the 1,8, except as otherwise
determined by the Fresident or
under delegation from him?

PAA Gec, 0OL(d). Lt the cnoper-
aling country discriminates ageainst
oYL marine insurance companies,
will agreement require that marine
1sarance be placed in the U,S5. on
commodities firanced?

FAA Sec. €0l(e). If offshore pro-
nurement of egricultural commodity
or product is to be financed, is
there provision against such pro-
curement when the domestic price
of such commodity is less than
parity?

FiA Sec. 608(a). Will U.S. Gov-

ernment excess personal property

be utilized wherever practicable

in lieun of the procurement of new
items?

ANNEX 1
Exhibit C

Stetutory Checklist
Page 15 of 18 pages

Yes.

Yes, loan agreement and
implementation procedures
will so provide,

Yes.

Bolivia does not so discriminate.

Not Applicable.

Yes.
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o BNA fec, WCI(b)Y, {a) Compliance Yes, logan agreement will so
,——— s e e e
Wil requirement that at least 0 provide,
perocentum off the pross tonnage ot

camrad i Lies  (eonpated separately
for dry Lulk carriers, dry cargo
Liners, nnd tankers) linanced shall
e Lronsported on privately owned
U5, ~tlog commercial vessels to the
cxtent that such vessels are avail-
able ut fair and reasonable rates.

r« MAA Vec, (21, If technical assist- Yes.
onee 1S financed, will such assist-
ance be furrished to the fullest
»xtent practicable as goods and
professioral ard other services
from privite enterprise on a con-
troct basis? If the facilities of
other lederal agencies will be
utiliced, are they particularly
suitable, nob competitive with pri-
vate ernterprise, and nade available
wiilowr urdue isterference with
SOMEEric prograins?

Iarernationnl Air Transport, lair
vompetitive Fractices Act, 197h

I hir transportation of persons Yes.
or property is finranced on grant

“gis, w1ll provision be made that

".58,-1ng carriers will be utilized

to the extent such service is avail-

+
2 le?

)
.

5, Construction
Lxsvruc.ion

Yo FAA fec. 00144), If a capital (e. Yes.
¢,-. coustiruction) project, are
e:iineering and professional ser-
vices of U,3, firms and their
affilistes to te used to the
maximum externt consistent with
the national interest?

2. FaA Sec. 611(c). If contracts for Yes.
rorstruction are to be financed,
will they be let on a competitive
tasis to maximum extent practic-
able?




3.

FAA Sec. 620(k). 1f for construc-
tion of productive enterprise,
will aggregate value of assistance
o be fturnished by the U.S. not
excerd $100 million?

(", Other Restrictions

1.

0o

w

KAA Sec, 201(d). If development
Toan, is 1interest rate at least 2%
per annum during grace period and
at least 3% per annum thereafter?

I'AA Sec. 301(d). 1f fund is esta-
blished solely by J.S. contribu-
tions and administered by an inter-
national organization, does Comp-
troller Uener>l have audit rights?

FAA Sec. 620(h). Do arrangements
preclude promoting or assisting the
toreign aid projects or activities
ol Communist-Bloc countries, con-
trary to the best interests of the

s.?

VAA Sec. 036(i). Is financing not
permitted to be used, without
warver, for purchase, long-term
lease, or exchange of motor vehicle
manufactured outside the U,5. or
guaranty of such transaction?

. Will arraungements preclude use of

financing:

a. FAA Sec. 11k. to pay for per-
formance of abortions or to moti-

vate or coerce persons to practice
abortions?

b. [FAA Sec. 620(g). to compensate
owners for expropriated national-
ized property?

ANNX 1
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Yes.

Yes.

Not Applicable.

Yes,

Yes.

Yes,

Yes.



¢. FAA Sec. 660. to finance police
training or other law enforcement
assistance, except for narcotics
programs?

d. ©AA Sec, 662. for CIA activi-
ties?

e. App. Sec. 103. to pay pensions,
etc., for military personnel?

. App. Sec. 106. to pay U.N,
assessments?

g. App. Sec. 107. to carry out
provisions of FAA Sections 209(d)
and 251(h)? (transfer to multila-
teral organization for lending).

h. App. Sec, ©0l. to be used for
publicity or propaganda purposes
within U,S. not authorized by Con-

gress?

Yes.

Yes.

Yes.

Yes.,

Yes,

'Yes.

ANNEX I
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CERTIFICATION PURSUANT TO SECTION 611(e) OF
THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Frank B. Kimball, the principal officer of the Agency
for International Development in Bolivia, having taken
into account, smong other factors, the maintenance and
utilization of projects in Bolivia Previously financed

or assisted ty the United States, do hereby certify that
in my judgment Bolivia has both the financial capability
to effectively maintain and utilize the capital assistance
project for the prcvision of village level potable water
systems titled: RURAL SANITATION.

Tl

Frunk B. Kimball
Director, USAID/Bolivia
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INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOFMENT

161813 Stecct, NV, Narhiuctom, . C. 20433, US.A.
Asow Cade202¢ + Td thns < LXmainr 3:6360 + Calle-Allmosn I NLBAT RALL,

DEccmbmn“B,'I926

M. C. P, Veinbawg

Aszociate Assisiant Admindstrater
Latin fwerica - ALD

Rew State Depovtuont ~ Room 2248-¢
Washington, D. C.

Re BOLIVIA - Summary of Heetings

on ATD and IBRD Projects

Nesw Mr. Weinbeorg:

We are plecsed to scnd vou a note suiharizing the results
of the discussions which cur Project Oificers, Messus. J. Frecdnan
and ). Pogeon recently had with yeur mission stalf in Bolivia and

headquarters steff in Vashington,

Ve have found these talks very usceful and hope we may cont'rue

to cooperate Lo""lhur in this manner.

A /

Sincorﬁ1y yours s
C. /

7/
// Ly

Alfonao Zavala
Chicf, Water supply and Scwerage Divisicem
Latin America and the CaribHbean Regional Offfice

s o oo

L4
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Summary of Diccussions
04 Cooperation Between
AID and IBRD

1. The objectives of the IFRD loan and the proposed AID loan
.are quite different ond aim at different target populations,

2. The main differences are:

(a) Typc of Comnunity

The progran being financed by IBRD is part of an
urban waeter supply lean for the cities of Potosi and Sucre.
The part to be executed by Corporacidn de Agua Potable y
Alcantarillado (CORPAGUAY) will be for comaunitics vhere
the housies are sufficicutly ciose to one another to make a
community water svacem practicable. Thesc systeims are de-
signed to provide individual house cennections to at least
GCbe the properties. 7These conditions usually occur in
corcrunitics over 800 people.

The ALD program is for nore dispersed commumitics aud nmay
consist of hand pumps, wells or standpipes,

(b)  Geoprephicsl Location

The area of the CORFAGUAS program is largely to the
north of the orea of tre AID program. The only arca of
overlap is in the depertment of Cocha armba, vhevre CORPAGUAS
plans to build six systeoms for comrunities with more than
800 people and three for communities under 800,

(e) Iype of Progrem

The CORPACUAS progrom is solely for water supply systoems.
The pregram, to be carried out by tqg Hinisterio de Salud (Di-
vigidn deIngenieria Enviroumental) &is a combined health pro-
grom including the provision of wvater delivery points, latrincs,
and cducation.

) The Bank has alrcady indicated in its letter of April 8, 1976
to AID that it is not interested in financing the program of DIE.

3. 7 There is a very great need for the provision of drinkalle woter
in the rural areas of %olivia, vhere only about 16% of the population have
acceptable scrvice. The two Bolivian agencies which have responcibilied

for water supply outside the citiew wve worked together without duplication
for many years, and wve believe they can do so in the futuve,

1/ More cpmmonl known as DSA (Departamento Saneamiento Ambiental)
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INUTUAL ENVIRONMENTAT EXAMENATEOCN

Projcet loeation Bolivia, specitieally the Departmentd
off Cochabamba and northern Chuquisnca,

I'roicet Title Rural Sanitation

Manding FY 1977. $k4,000,000

Life of Prcject Four years (FY 1977 to FY 1981)
IEE Prepared by : Helen Soos

Date : 20 February 1977

Environmental Action
Reconmended Negative Detemination

(/) T
LYY \\>
Frank B, Kimball
Misgsion Director, USAID/Belivia

Date : 21 February 1977

Assistant Administratcr's Decision : Approved

Disapproved

Date :
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INITIAL ENVIRONMENTAL EXAMINATION

e Examinaticn of Nature, Scope and Magnitude of Enviramental
Impacte,

A. Desceription of Project
Sce Secetion [T of Project Paper,
B. ldentification and Evaluation of Envirconmental Impacis

The Project includes the censtruction of water systems
in approximately 200 rural commuinities of 800 persons or
less. These water systems will be combined with improved
waste disposal systems, in particular latrines, and are
expected to improve the health environment of beneficiary
comminities. Training and technical assistance are included
in the Project to assist the Ministry of Health in helping
these communities to improve their sanitary practices.

The commnitics to be served have been largely selccted.
These communities now obtain water for domestic purpeses

from surface feurces, gererally small rivers and streams with
their consequent risk of contamination. The principal method
Lo be used in the oroject will be the drilling of wells with

pumps and clevated storagre tanks frem which unpolluted water
will low. Wells, piping and tank: will be disinfected prior
t~ installation. No undesireable intrusions or deteriorations

of aquiter are anticipated. Sub-surface absorption or drainage
will be provided for Yousehold waste water in order to suppress
pest insects and odors. The noise of the pumps is not expected
to be a nuisance factor.

Tt is considered that there will be no negative effects on the
environment from these Systems, and that, from a standpoint of
the effect on human beings, the effect will be beneficial, since
the degree of possible crntaminaticn of water for domestic or
culinary purposes will be greatly reduced,

A second component of the loan, the installation of pit latrines
within every home area as a condition to the installation of the
domestic water Supply, will be a beneficial factor from an ecol-
cgical point of view. No water horne waste disposal systems are
contemplated. Ilatrine sSeepage will recuperate to an acceeptable
state in aquifers prior tc passage to water wells or aprings.

By concentrating humun excretn in a pit latrice, Lhe spreading:
of parasitic and gastro-enteritic diseascs from rain run-off
will be greatly redvced.
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IMPACT [DENTIICATION AND
' EVALUATION 2/
lmpact Arcas and Sub-areas 1/
A. LAND USE
1, Changing the character of the land through:
a. Increasing the population N
b. Extracting natural resources N
c. Land clearing N
d. Changing soil character N
2. Altering natural defenses N
3. Vloreclosing important uses N
L. Jeopardizing man or his works N
5. Other ractors
B WATER QUALETY
1. rhysical state of water (positive) H
2. Chemical and biological states (positive) M-
3. LEcological balance N
4, Other factors
C. ATMOSPHERIC
1. Air additives N
2. Air pollution N
3. Noise pollution N
i, Other factors
;/ See lixplanatory Notes for Lhis form.
2/ Use the following symbols: N- No environmental impae.
L- Little environmental impuct
M- Moderate environmental impaed,
H- High environmental impact
U~ Unknown environmental impact
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NATURAL RESOURCES
1. Erosion, altered use of water ‘ N
2. Irreversible, inefficient commitments N
3. Other factors
CULTURAL
1. Altering physical symbols N
2. Dilution of cultural traditions N
3. Other factors
SOCIOECONOMIC
1. Changes in economic/employment patterns N
2. Changes in population N
3. Changes in cultural patterns N
4. Other factors
HEALTH
1. Changing a natural environment (positive) H
2. Fliminating an ecosystem eiement N
3. Other factors
GENERAL
1. International impacts N
2. Controversial impacts : N
3. Larger program impacts N

4. Other factors

OTHER POSSIBLE IMPACTS (not listed above) -
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FROECT DESIGN SUMMARY Llh ogrqﬁ Fr 82
21D 1020-28 ¢1-737 ) , From Jo
HEOCKL PRSI A BT o e
cte ropor L.
Projact Title & Nomber: RURAL SANITATION 511-0458 gg;;%r;‘:"x;trg)so NOT BE RETAINED PAGE

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Progren cr Soctor Geal:  The brooder cbjective to
which thic project centributes: (A-1)

To irprove the health status of
the rural poor.

Sub-goal: To reduce the

incidence of enteric and bacte-
rinl diseases among participating
community members.

Measures of Goal Achiavemant: (A.2)

Reduction in reported inei-
dence in enteric, parasitic
and related diseases at rural
health posts.

(A-3)

Medical records from hospitals

MOH/DSA data

Consultants visits and report

Assumptions for ochieving goal tergets: (A-4)

That the GOB and MOH will continue
to support a program of improv-
ing the level of health in rural
areas; That a positive correlation
cvists between the overall health
status of rural people and the
provislon of potable water, 1.e.,
more water 1s "first best" and
proximity to water source is con-
duclve to greater usage of waten



. ANO 1929-28 11.73)

PRCJ ECT DESIGN SUMMARY

Life of Project:

. From FY o FY,
{CAL FRAMEW
LOGICAL FRAMEWORK Torcl U. 5. Fonding
A Date Praporsd:
Project Title & Number:
NARRATWE 5UM.‘.’AP._Y _.: Ci3JECTIVELY YERIFIARLE INGICATORS - TMEANS GF ‘.'E?-=FICP710" I IWPCRATANT ASLUMPTIONS
r Saztor Gzal: The Yrooder objc.tive to Measuros of Goa! S.:chievement: (A-2) (#-3) Assumptions for ackieving goal tergets: (A-4)
wh.ch this project coarritutes:” (A-Y,

Projsc) Purpose: (8-1) Czidinons the: will indicate purpase ncs been (6-3) . Assunpiions for achisving [
ochieved: End-of-Project stotus. {B.2) ] )

“Project Oviputs: (C-1) Magrinde of Outputs: (C-2) (€3) Assumptions for achieving evtpute: (C-4)

Preject Inputs: (D-1) Implementeticn Targe? {Type and Quantity) (D-2) (D-3) * Assumptions for providing inguts: (D-)




A1D 3020-28 {V-78)
SUPPLEMENT 1

. PROJECT DESIGN SUBMARY.
LOGICAL FRAMEWORK

Project Title & Nusber: i

Life of Project:

From FY Jo FY
Totel U.S. Fundlag
Date Proporsd

PAGE 3
UPORTANT ASSUMPTIONS

NARRATIVE SUMMARY

GOJECTIVELY VERIFIABLE INDICATORS

—MEANS OF VERIFICATION

‘—P';oiect Outputs: (C-1)

Sogaitude cf Outputs: (C—i)

(C-3;-

As sumptions for achisving outputs: (C-4)




ALD 1020-28 (3.73)
P IN T T T

Project Title & Number:

RURAL SANITATION -511-0458

PROJECT DESIGN SUMMARY
LOGCICAL FRANEWODY,

NARRATIVE SUMMARY
Project Purpose: (3-1)

To builld an Institutional capa-
bility within the MCH and the
DSA: (a) 1o build new potable
water and sewage facilities; (b)
to educate participating comnu-
nities in improved health
practices and (c) to collect
data in order to evaluate the
health impact of water related
facilities on participants.

“SBJECTIVELY VERIFIABLE INDICATORS

ANNEX II

Exhibit A - Page 2 of 4
Life of Preject:
From FY Lol sy —
Tatol U.S. Funging ,;74
D:;: Pr‘per:d':g - "

_PAGE 2

"~ MEANS OF VERIFICATION

TIMPORTANT ASSUMPTIONS _

Cm&l:ns thet will indiccte purpose has been
cchiseved: End-of-Project status. (B-2)

(1) DSA's share of the MOH
budget will have risen from
.24 percent in 1977 to 1.32
percent in 1982.

(2) A1l of DSA's Samitary
Field Technicians in the
Departments of Cochabama and
Chuguisaca will have received
additional tralining in pro-
motion, maintenance and simple
accounting procedures.

(3) DSA staff will receive
salaries equivalent these
paid to other personnel in
GOB agencies involved in
implementing similar USAID
programs,

(4) DSA will have introduced
a Management Information
System tc evaluate its organi+
zational outputs (efficiently

GOB Budget
DSA Renords

Records

Annuil evaluations and
repoite by the long-term
administrative advisor.
Joint USAID/DSA visits to
participating communities
and reports by the long-
term administrative adviso
Field visits and annual

Kesults of the baseline

DSA philosophy. Annual
evaluation

DSA and Ministry of Financ

Joint DSA/USAID evalnations

data survey and changes in

Assumptions for cchisving purpose: (B-4)

IThat GOB resources will be adequate
to provide on-going support to the
JMDH as programned.

[That no GOB salary or perscnnel
freezes will be initiated affecting
DSA's hiring or salary policies.

That 3f DSA demonstrates its abllity
itc use funds effectively and effi-

. ciently, it will be an attractive
channel for the resources of other
.donors.

1]

That a positive correlation exists
between improved health status and
reduced infant moriality.

carrying out activities
related to the provision of
rural water) and will be
utilizing that system to
improve its operationms.

(5) DSA will have introduced
a fully functioning Division
of Maintenance that will
gervice participating commu-
nities and provide Instructlor
in preventive and minor main-
tenance to selected wembers

(&) Sanitation Committees will
have been established and
functioning in approximately 200
comnunities, i.e. will have
obtained community support in
constructing the systems and
collecting the monthly mainten-
ance fees.

(7) Baseline datas will be used
L by DSA to determine the health
impact of water usage and water-
related facilities on partici-

of thosu: communities.

pants.




ANNEX IT - hibit A
PROJECT DESIGN SUMMARY Life of Project: bage 3. of é’
From FY Il 3 FY 2
RRT RN o % STl S0
“P:I’uhga”(;*:n LOGICAL FRAMEWORK g:"’l U.S. Funding $4.200.000
te Prepered: 57517 I
Proicct Title & Number: RURAL SANITATION 511-0L458 PAGI
NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATCRS * MEANS OF YERIFICATION IMPORTANT ASSUMPTIONS
Orrputs: . Magnitude of Qutputs: Assumptio-x for achieving outputs:
(1) 200 water systems and 7,600 pit 1. existence of facilities 1. Visits to sites Inputs will be provided as
latrines installed in communities scheduled.
of less than 800 irhabitsnts.
(2) educstional courses providing 2. presentation of courses 2. (a) visits to courses, :
instruction in the proper utilizatiof (v) consultants reports

of potable water system operation
and maintenance, tariff collection
procedures and health sanitation
prior to, during and after the
completion of censtruction activitied
prepared and offered by DSA.

(3) a system to evaluate the impact 3. evaluation design manuals 3. MOH/DSA records
of rural water on comminity health -
status designed .

(4) seminars en water system 4. presentation of seminars. L. (a) Consultants reports
installation, maintenance and (b) Visits to seminars’
evaluation, as well as health

education, given for DSA personnel.




PROJECT DESIGN SUMMARY
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tif- of Proiu&7 82

. 018 (178 - FY _ 1L 1o

el ‘ LOGICAL FRAMZHORK Toet 1.5 Fondipg 4, 200,000
Profect Title & Number: RURAL SANITATION 511-0458 ote Prereved: 2421 Y

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Projact Inputs: (D-1)

1.AID:(a) Resources for water
system construction,
maintenance and eval-
uation.

(t) Technical assistance
to DSsA. '

(¢) Training (in-country
and foreign) of DSA
personnel.

2.60B:(a) Materials, equipment,
and labor for water
system construction,
maZntenance and eval=
uation.

(b) Salaries of DSA per-
sonnel and operating
costs.

(¢) Increased DSA staff.

3.Participating communities. (a)
(a) Commnity labor to
agsist in water system
construction.

(b) Materials

Implementation Target (Type and Quantity)
(D-2)

1. (a) $3,400,000
(v) (i) long-term admini-
strative advisor-
30wm ($200,000-
grant)
long-term mainten-
ance advisor-30wm
(%200, 000-loan)
short-tern assist--
ance 22wm ($225,000
loan)
training equipment
and materials -
. $90,600
(11) media time-$14,400
(i11) training (211 wm) 4
$70,000
(a) foreign -~ 36wnm
(b) in-country -
175wm
{a) $476,000
(v) $1,274,000
(c) 34 new staff positions
ag follows:

(i1)

(111)

(c) (1)

Administrative Office - 7
Technical Supervision - 1
Project Assistant Engineer
-1

Consiruction Unit - 2
Central Maintenance Office

- 32

(D-3)

AID and DSA records and reports
Consultants reports

Assumptions for providing nputs: (D-4)

1. Required technical assistance
is available

2. Required additional personnel
to staff DSA are available.

3. Required GOB resocurces will °
be forthcoming.

4. Community labor will be willirg
provided throughout project.

13 Ta) $357,000 equivalent

(b) $383,000 equivalent

Chuquisaca Office - 7

Chuguisaca Maintenance
Office - 4

Cochabamba Office - 7

Cochabamba Maintenance Office - 3
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COUNTRY
Bolivia

PROJECT NO.

511-0458

PROJECT TITLE
Rural Sanitation

DATE

2/21/77

CR!GINAL

REVISION # _____

APPROVED

PROJECT PURPOSE (FROM PRP FACESHEET)
(1) To reduce the incidence of enteric and parasitic

diseases among particivating villagers; (2) to build an
institutional capability withir. the MOH and the DSA: (a)
to build new potable water and sewage facilities; (b) to
educate participating corrunities in improved health
. practices; and (¢) to collect data in order to evaluate
" the health impact of water related facilities on
participants.
CPlI DESCRIPTION

:J’

13. 10/31/76
1k. 10/31/78&
15. 11/30/78

1€. 3/31/79

17-

10/31/79

All project equipment arrives in Bolivia.
Action: Suppliers.

Baseline data collezted for impact evaluation.
Action: DSA, Division of Epidemiology.

Water system construction begins. Action:
DSA, communities.

Long- "erm maintenance advisor on board. Action
DSA, USAID, Advisor.

Annual project evaluation conducted (See # 12)

1. 3/31/77 Project authorized. Action: AID/W Action: DSA, USAID.
2. 5/31/77 Initial corwunity survey begins. Action; _ 18 11/30/79_MAt least 60 water systems completed and in
" DsA. . operation. ~Action: DSA, ™ w7
3. 6/30/77 Project -agreemert between AID and GOB 197710/31/80“‘Annua1 project’ evaluatlon“conﬂucteﬁ“fsee—é—iE)
31gned Actiorn: USAID, GOB Action: DSA, USAID. o
h."9f3®777 ~IFB-for-all project eguipment and- RFP forti 1 20..11/30/80 At least 120 water sy§tems completed d[ln
long-term administrative advisor issued. | operation. Action: DSA. T o
Actlo TSATT, DEA. _ | | 21. 1/31/€1 First eveluation of project impaét compldisd
5. 10/31/77 Initial conditions preceaent met. Action: and report written. Action:DSA, USAID,Advisors
DSA. cz. 10/31r/€1 Anhual‘progect evaluation conducted (see # 12)
6. 1/31/718 Blés awarnea and contracts signed and RN Action: DSA, USAID. § \
approved for project lequipment and long- 23. 11/30/£1 At least: 180 water systems completed é?d in
te%m’aarlnistrative advisor. Action: DSA| T operatlon. Action: DEA. /\
USATL o 2k, 3/31/82\\TDn 200 water systems‘completed \and in %Ier—
7. 3/31/78 Lomg-tern admlnletratlve advisor on boardl, atlon ani"secon@ evaluatlon of project impact
fAcllcn LEA, USAID, adv1sor pleted. and report(wrltten, Actlon//DS )
8. h/30/7$- Firal cesizr ard format for project eva- UqAID Advisors:” A
p 4 luatish corpleted. Action: DSA, Division 25. 1C/31/Ez Ex-post evaluation ccmﬁleted\ Iogf\D%A,
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BUSJECT eRURAL SaNITATION IrTiNid RECORT
STAFY, JUDGEMENT YAS UADE THAT DAEC

R S¥aFF,
I REPCAT NCT REQUIRED 4ND THAT
D “OVE FORWARD SUBJECT TO THE
FOIETO RATSYL DURING THE SVAFF REVIEY, WNIGH ARE " QUT=
CIPTD BELL,

fo UPON -REVIEY BY Lar
RLVIEY OF SURGECT INT

CIVER BONCIT/ PEVELCNNTNT QX VORLD BANK PRCJECT
CAUALETTIUTTTOTGOSED IROJECT IS HOST SIGNIFICANT CHANGE TO
COLUR STROT PREPARATION GF 43, 8D THE S.MILARYTY BETWEEN
Phi THQ PPOGECTIS IS & X¥AJCR CONGERN. ALTIOUGH THE 1UTERIM
RIVORYT PRESENTED PRELIMINARY INFOREATION “NDICATING A
SUFFICILNT DIFFERENCE EXTSTS BETWEEN THEH TO ARGUE THAY
BOTH PROGSECTE ZRE NECESSARY. THD PP HUST CLEARLY DISTINGUISH
THE FROPUZED PROJECT FROM THAT REING JUDEFTANEN BY THE
WORLD BARK. Il aDDITION, THE PP SHOULD W '3CUSS THE
POTRIG DAL ETFFECT OW THE RELATIONSHIF BETWIEN THE TVO
PROJECTS SHOULD A DETERMINATION BE MADE THAT DSA AS5IST
CORPAGUAS WITH CERTAIN ELENENIS {(Z:.6c, EDUCATION A{D
CONMUNITY ORSANIZATION: OF YORLD BANK FROJECT,

CALTH SECTOR

3o STRATEGY s/ AS MISSION IS AVARE, COKSRESS
TTURS CURNCERNINE APPROPRIATENESS GF

HAS TSl .
USING FORZIGW ASSISTANCE FUNDS FOR VATER AND SNITATION
FROJECIS VHICH, IF CARRIED OUT CCAPLETELY AND EFFECTIVELY
tIoEey REFLICATED COUNTRY-WIDE), COULD COST HURDARDE oOF
EILLIONS OF DOLLARS. THME PP SHOULD DENONSTRATE €AY THAT

THE 21D PROJECT WILL DEVELOP THZ LPSTITUTIONAL CAPABILITY

OF DSA; TRAIN ITS FERSONNFL &l VORK OUT CPERATING

PILOCEDURES WHICH wilL LGUIF IT TO CORTINUE PROJSECT

REPLICATION CCUNTRYVIDE AFTER Al INPUTS TERMINATE; AND

(BY THE VELLIDITY OF AID SUPPORT FOR THIS TYPE OF PROJECT
WITHIN THE CONTEXT OF THT GOp nvEnaLlL HEALTH SECTOR

. QEPROCTITIC PR TEIS COFY 48
PACCITITED G183 CIIMASOER”

Clacsification
FORM IS412 A
318 - ' POST ACTION COPRPY

5T R02%Y
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SHOULD INDICATE
L7 WITHIN THE

STRATEGY. A SPECIFLC SECTIOH OF THE R
HOY ATD . VCUT DANK ABD OFLIR FROI[CI‘
Gud 8 & NLTZG¢ YO RATIONALIYE THE SEC[ifR, AND CESCRIBE
THE hﬂ] SGRALE ?Ln BOTH PHE AID AND WORLD BAMY 1HPUYS,
THYS SECTION SHOULD CLLARLY DEMONSTRATE Vhf THE AID .
PROJh(T CrNuu! RE FINSHOED DY ANOTHER [ERNATIONAL
FAGENCY.  (BISSTON SHOULD BE AHVISED THAT THIS PROJECT
AY BE CHALLENGED RY CUNSRESS AND OUR CONGRESSYONAL
NOTIFXCATION WILL Have 70 L CARLY THLDICATE WHY WE BELIEVE
THAT THIS PHOSECT DUSy 2T Jx“"ﬁ BY AIDo)

—

THT TUTISTM REPOGRT TNDICATES IHFI

A LOAH &P &.h N Uk Tides VILL 2D PRIPARED BY THE
MISSI0N . GIviy TLNU- FRANE OF THE R"JLC1 £ND DSA®S
LINITED ABSORFTE 'r CAPACITY SUCH & LOAN LEFEL MaY NOT BE
JUSTIFISD, WE RECOMHDHN THAT THI {dig \lqﬂ CONSIDER A LOAN

iu
THAT DURS NOT SKCERD o8 ATILLICON DONLE.

Aa i'UH’.L W3 LRV
¥
s

t

e )

-

S FROGECT SF:Tn = THE INYER ! REPCRT IWDICATOS THAT
DEVELOFITRT (P BATER SUTELY #0D WaSTy DISPOSAL SYSTERS
Wilh of LYIXTED 1o LUflJmLTI' HITHOLEL [HHABITAWYS OR
LEGE ok fhhl THE JCu FHIC ARE: GV COVIRAGE AND THE
BUALIN OF SUR-FRUJECTS HAVE DEEN REDL ED CI“ . SUSHISSION
OF 1Y TR 1IN T’J.HFH VDE”If"'IKS PCE! GROUP AND
LOCATTO S OF Ccopbiit ‘RALJLD CXPECTZD TO thTICIPATE IN THE
Pi O’VC?; FIFTY FERCENY OF THE PRIJECT SITEg SiOULD BE.
SUPRCYTICALLY i "’I;‘T’CU IN THE Bpr.

fe WATRE FUHIFICﬂTTDN - THE IMIERIM REPORT INDICATES
GROUID MATER WILL USED AC THE WATER SOURCE WHEMLVER
FOs3 1ELL BITH vLLLS BEING CARZFULLY LCCATED, COMSTRUCTED
£ED WAYNTAINED 1N OSDER 70 AYOID DYEL FOR WATER

F-» LI‘J\; 1 \,Nf l.r DI'FI \‘SL l'\[ }'Uﬂtn-\, HD‘,“‘JER‘I ll“‘n SUCH
CAEGALTYOHE DO NOT YLi8IVETE POSSI8 L ITIES OF CONTAMINA=
Ti0. CCOH3TOUENTLY, THE VEED FGR A FURIFICATIGN OR DIS-
THFECTI oW PROCESS SUCH AS CHLORItATICN SHOULD EE COM-
STDERED ¥OR &LL WATER SYSTINS URDER THE PROJECT. IF
#1SSTUN DETERKINES THLT PURIFICATION FEOCESS NOT REQUIRED,
PF SHGULD INCLUDE DETAILS OF 4 TERMATIVE METNHIDS CONTEM-
FLATED 7O MINIMIZE WATER CONTALTUATION.

T SYIUENS HAINTEHANCE < PROPER AWD EFFECTIVE #AINTENANCE
OF TRE J2TER AKD SANITATION SYSTZNS IS VIEWED AS A KEY
ELEWENT TO SUCCESS OF PROJECY. FINAL PROJECT DESIGN
SHOULD PLACE CONSIDERABLE ENPHASIS ON THIS CONFONENT

TO £SSURE FROPER TRAINING I35 GIVEN TO ALL INDIVIDUALS

A\DSE STAFF AND COMMUHITY KEWPERS) EXTECTED TO BE
RESFONSIELE FOR THE STSTENS.

€. EDUCATION - H”ALIH EQJCSTION PROCRAM FOR PA?TICIPATING
COMMUNITIES 1S ANOTHER KLY ELENENT TO PROJECT SUCCESS. PP
gHOUuD DETAIL CONTENTS OF ANTICIPATED PRDGRAMS AlLD ALSO
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Eraulill s OofLITY OF Loa BARTTARY TOCWIICTANS £ND AUSILIARY
MIRSES VO FROVIDY ITanbCTioN. AN fﬂD‘TI\hp TP SHOULD
RYSCUSS TAeINING FRoliad ANTICIFATED FOR YWSTRUCTORE o

O, EVALUATION « Fi sl FROJTCT DESIGH SHOULD IMCLUDE AN
EVPLUDI PO COMPCHENY SIHILAH LO 13T CONTENPLAYED ItN THE
INTERIH REPORT BYT WHICH H4S BETN SCALED DOW 50 THAT
PROJECT RESOURCES WOULD NOY BE LISPROFPORT IONATEL
CCGAMITTID 70 EYALUATIUN,

16~ &d SSI00 SONIDULE = A DaRe REVIEW FOR THIS PROJECT
LeS BEEM TINTATIVELY SCHEDULED FOR FEB. 23, 1$77. THE

np GHOULL EL VR AINey BLT FER, 18, 1977, T0 FACILITATE
REPRODUSTION LHD DISTRIBUTION.
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X sue&cn ‘DAFC REVIEh oF FY 7% BmALf sémﬁmmu AlD RLRAL
, HEALTH DEL | VERY senvucc'é lRR'

1. TH SUBJECT PR OJEUTS ARF APFR VED FOR. INTENSIVE
REVIEW. - THE RURALSHEALTH 'DEL IVELY GERVIICFS:(RHDS) L OAN
B LL APPEAR IN THE.FY 1975 C OVGRESSIONAL. PI\F'SENTATIC\I

AT A LEVEL OF DOLS %3 MILL 10V -AND THE 'RURAL "SAMITAT i OV
LOAN WILL APPEAR AS A SHELF FY 1976 LOAN AT A LIIVEL OF .
‘DO LS 8.8 MLLIMN, SUBMISSION OF THE RHDS PR OJZCT PAPER
(PP IS TENTATIVELY SCHEDWLED F OR MARCH, 1975. RESWTS
*OF THE-ALDAY REVIEW OF THE HEALTH SECY NRASSISIMEMTARE
BEING TRANSMITTED RY SEPARATE CASLE WHICH INCLIDES

. @IDANCE O¢ THE FY 75 EDP PR (P,

20 RURAL SANITATION

IN DEVEL P ING THE CAP, USAID SHOLLD GiVE PAP.I"U_AR
ATTENTION TO THE FOLLDWING POINT St

(A) PROKCT PURPGSE
(1) ANTICIPATED HEALTH SENEFITS (£.Ge REDUCID M®RBIDITY

AND MORTALITY) SHQLD B CESCRI®D FMR THE’ALE\'EfLS oF
TECHN L 0GY AND INVESTMENT CONTEAFLATED WNDER TAE PR QUECT.

€2) IN ADDITION TO GEORAPHIC LOCATION, THE TARGET R OP
SHQULD BE DFFINED N TERMS OF THL RALE COMMUNITY
INITEATIVE AND ARILITY TO PAY YLl PLAY IN SELECTIGON OF
SUB-PROJECTS, ECQUITY IMPLICATIDNS OF ABILITY TO PAY
SHOULD B C GNSIDERED, AND A RAT IONALE DEVEL OPED "R
SFLECTIVE SUBRSIDIZAT I ON RASED ON EXPECTED HEALTH [IMPACT
AMD/OR RELATI NSHIP OF THE SUSPROECT T RHDS ACTIVITIES.

(%) THE PROJECT SHE.D AR DESIGNTD TO INSTITU! | CNAL IZE
GOB CAPACITY FOR RU-AL WATER AVD SEWERACE INSTALLAT (M A:(D
MAINTENANCE,, INCLUD i G EXPANSION OF GUTREACH TO MQRE »)
ISOLATED RURAL INHAMITANTS BY PEGIONAL WATER AUTHORIT IFS
T ASSUME MINISTRY OF PUSLIC HEALTE (M OH) -RESPONSISILIT IE
i "'QAL AREAS OVEK fHF’ MEYT FivE TEARS.

€3) TECHNICAL :'-'EA:?-!B‘LH v
(1) THE CAP SHWLD JGENT ‘Fﬂ,, 1 L5CAL. AND IMPORTED

LR e Lok SR N £ b NS R T o
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AND AVAILABILITY, -

(2) A WATER RESQURCE SWRVEY ZHOWD:'SE 'CARRIED OUT AS A
MEANS F R SELECTING F OTENT IAL *SITES AND E ST IMAT 4G THE
CO ST (F SYSTEMS TO RE INSTALLED," THE 'SIRVEY /SHou.g et
AS THRROUG AS POSSIBLE, WITHIN LIMITS OF! T.IME An? Sy
REASONABLE CET. 1T IS SUGESTED THAT. USAID GND THE Mod
UTiLiZE ERTS SATELL ITS DATA, DATA AVAILASLE FROM THE -
NATI ONAL STATISTICS OFr ICE,SELECTED FI£LD RECONNA | SANCE
OF FXISTING AND POTENT (AL GROUND: WATER RESOLRCES, AND THE
RESULTS (F TWO WATER RFSOWRCE SWRVEYS NO% UNDERWAY IN
BALIVIA, SRR

(3) A DETAILED IMPLEMENTAT 1ON PLAN SHOLD B INCLUDED
(J OINTLY DEVEL "PED BY USAID ANG THF MGH) W TH SPECIFIC
TARGETS AND BENCHMARKS FOR SUB<PR O.ECT SELEUT ION, DESICN,
AND CONSTRUCTI Vs P OTENT 1AL CAUSES OF DELAY, E.C. LONG
LEAD TIMES FOR DEL IVERY OF U.S.-MADE RELL GAST I1NGS,
SHOQLD BE TAKEN INTO ACCOWT, . ‘

(1) THE CAP SHOULD LONTAIN A SPECIFIC PLAN FOR MOH
MONITORING AND ASSISTANCE IN COMMUNITY SELF~HEL P
MAINTENANCE . WED |UM AND L ONG-RANGE INCENT IVES SHOWD EF
CEVISED T3 INSURE ADEQUATE MOH AND/OR REG|IONAL WATER
AUTHORITY INVOLVEMENT IN L CUAL A INTENAMCE .

(5) INNO/ATIVE AND CULTLRAL ACAPTATION ASPECTS OF THE
PRO JECT, REFERRED TO IN THE JRR, SHOWD BE FWLY

CESCRI BEDe CAP SHOULD ADDRESS RURAL COMMUNITY ACCEPTANCE
R RELECTIN F PROIJCT CONCEPTS, AND ALTERNAT$VE

APPRO ACHES, ’

(C) INSTITUTI ONAL CAPACITY

(1) THE CAP SHOULD ANALYZE “OH CAPACITY TO CARRY OUT UP
T0 %5 SUB-PROJECTS, INCLUDING TYPES AND NUMEER S OF
STAFFING REQUIREC FOR EACH ASPECT OF PR OECT IMALE =~
MENTATI N THE CAP SHOWD INCLWE A DETAILED DE SCR IPT ION
OF THE SYSTENM BY WHICH THE MOH WILL IDENT IFY, CARRY-OUT,
AND EVALUATE SUB-PR OJCTS BASED ON AID=-APPR OVED SELECT 1 N,
DESICMy, CONSTRUCT | ON, AND EVALUATIOY CRITER JA. USAID
MONITORING AND APPR OVAL RESPONSISIL ITIES SHOWD &

DEFINED FOR EACH OF THESE PHASES.

(2) THE SEPARATE NATI ONAL CO“UMITY DUVEL OPMENT SERVICE
(NCO5) EVALUATION SHOULD BE EXPANDED T0 INCL LDE A
OESCRIPTI QN OF NCCS ADMINISTRAT IVE AND STAFF ING ARRANG =
MENTS FOR THIS PROJECT AT THE NAT {ONAL, REGIONAL, AND
LOCAL LEVELS, AS WELL AS MECHAMISMS FOR ACTIVE COMD INA-
TI ON BETWEEN NCDS AND THE *tOH,

(3) THE CAP SHQLD IDENTIFY SPECIFIC TYPES AND
INSTITUT I ONAL SQURCES OF CO¥MUMITY PR MOT 1 ON, EDUCAT I ON,
AND MOTIVAT! N REGUIRED TO INSWRE PR OECT SUCCESS. THIS
WO LG INCLUDE THE TIMING QF USSENT IAL INPUTS FR OMIHC
RHNS PROJECT, SUCH AS L NCAL EDUCAT 10N AND PR MM OT | OMAL
EFF RTS 8Y M(H AND NCDS PER SOMNFL, OUTREACH WRKERS,

AL HEALTH PROMOTER S,  THE HEBLTH .SCCTOR ASSESSVENY

FUELD PROVIDE A HAS !S[_E}E%A{RQfgl"é§YING C OHRUNITY

graT:

" ANWEX IL ;|
~Bxhibit:D
Page 268 6
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MOT! VAT? ONAL FACT ORS AFFECT ING. Dammn 'FOR WATER ARD o ANNER IT
SEWERAGE SYSTEMS, EFFECTIVE UTILIZATION, AND 0\|~G0lNG Exhiblt, Dl
MAINTENANCE, WITH REGPECT T.Q WA INTENANCE ,PREV10US Page 3408 6

EXPFRIENCE WITH COMMUNITY, MA INTENANCE:. L ON - SM#LLERNCDS
WATER SYSTEMS PR OJECTS SHOLL" AL SD BE CONSIDERED N
TE PROJECT DESIGN. -

(D) FINANCIAL VIABILITY

€1) ANALYSIS F PROJCT FINANGIAL ‘VIABILITY SHOWD INGLDE .
ASSESSMENT (F PROPOSED USER CHARE S, 1.F. WHAT FEE SCALE

W0 UL D MAXI1IZEDEMAND FOR WATER SYSTEMS, AND INSIRE AN
ADECUATE F INANCIAL BASE FOR COVMUNITY MA INTENANCE AND

PO SSIALE EXPANSION OF THOSE ' SYSTEMS. USAID SHOWD
CONSIDER FINANCIAL ALTERNAT IVES, EoG. APPLYING USER

CHARGES PRIOR T O INSTALLAT 10% TO [NSIRE COMMUNITY
COMMITVENT, ANC SERVE AS A CASH conmvurm\x T

CONSTRUCT | 0N, . , »

(2) THE FINANCIAL PLAN SHOWD lN(f:ADF A LUN"‘-RANG’-'

(5 YEAR) ANALYSIS OF DOWLAR AMDC MANPOAER IMAL ICAT 1ONS
FOR THE GOS C(INCLUDING REGIONAL WATER AUTHORITIES) OF
CONTINUING SUCH RURAL SANITAT §ON PROJECTS WITH THEIR RV
RESQURCES. AS ACCURATE A VALUATION AS PNSSIALE SHOWD
BE PLACED ON COMMWNITY SFLF-HELP LP3Q2 AND :4h INTENANCE,
THE CAP SHWLD CONSIDER WAYS AND MEANS OF {NCREASING THE
GO B CONTRIUTION TO THE PR OECT.

(%) RURAL HEALTH DEL IVERY SFRV{CCS PR OLECT
(A) COT EFFECTIVENESS

THE PROP BED RHDS SHOUD BE E£XAMINED IN COMPAR ISON WITH
OTHER CBT FFFECTIVE ALTERNATIVES, SUCH AS THE LEAST -
CO ST DELIVERY SYSTEM DESIGN APPRDACH CHOSEN FOR THE

00 MINICAN REPURLIC. THE PROECT PAPER SHOWD JUSTIFY
THE PROP (BED INVESTMENT 1IN DISTRICT (DCHY AND HEALTH
CENTER (HCH) HOSPITALS IN TERMS OF ACTUAL RENEFITS OF
REFERRAL SERVICES. THE RATIONALE FOR SELECTED
INVESTMENT LEVELS SHQULD 9E PRESENTED FOR EACH COMPONEMT
OF THE RHOS, E.Gey THE BASIS FOR CETERMINING MIN|MUM
DRUGS AMD EQUIPMENT  9R THE SANITARY POSTS, HCH®T, AND
DeR °S.,

(8) GEOGRAPHIC F OCUS

THE DAEC ACCEPTED THE GEODGRAPHIC FOCUS NF THE PR (Y?0SED
LN AN, HOMEVER, MISSION 3HOU.D: (1) STRUCTWRE P UECT

- DESIGN, IMPLEMENTAT ION, AND EVALUATION TO FACIL N1 ATE

NATI ONWIDE REPL ICAT 1 ON3 AND (2) C ONSIDER INCL 1D iN© UNDER
TH1S PROJECT SOME EXPER IMENTAL ACTIVITY N HEALH
CELIVERY SYSTEMS IN ME OR */ORE ALTIALAMOD L OCATI (NS, F,C.
OPFRATENG UT OF THE AYO-AYO F2 CLINIC,

(C) INSTITUT I ONAL CAPACHTY

T™HE PROJECT PAPER SHOWD PRESFNT A THORQUGH ANALYSIS oF

OF THE MINISTRY OF HEALTH'S (MOH) NVERALL ADMINISTRAT IVE

CAPACITY, AND ARILATY TO IMPLEMENT THE PROJKECT . GRANT

AND L OAN-FUNDED CONSWTANTS SHOULD BF ITENTIFIFD TO
UNCLASSIFLE

LI
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GO RRECT SPECIFIC; MQH ADMINISTRAT!VE DEFICIENCIES. .
 CONSIDERAT I ON SHOULD 8% GIVEN TO POSSIELE. TECHNICAL
ASSISTANCE NEEDED IN A Dlnm TO THAT -PROPOSED IN THE
PROECT REVIEN PAPER, AND'POSSIALE L OAN FUNDING OF
OPERAT | QNAL TECHN ICAL ADVISORS (E.G. INSTRUCTARS AT THE
DCH AND HCH LEVELS) AS WELL' AS ADVISORY .PER SONNEL F R
THE CENTRAL MO STAFF. PARTICW.AR EMPHASIS SHOWD BE
GIVEN TO STRENGTHEMING MOH PLAVNING AND. BUDGET ING
CAPACITY . NI MECHAMISMS FNR FUNDS 'CONTROL AND MONITOR -
ING SHQLD SF SPECIFIED, CAP SHOWD EXPLORE FEASIBILITY
OF INCREASING REGIQNAL ADMINISTRATIVE OFFILE BWO&ET
AUTHORITY ; USAID FOCUSING PROEGCT FUNDS AT LOCAL LEVEL;
AND @ B FUNDS BEING €O ITTED TO THC OISTRICT AND HEALTH
CENTFR HOPITAL LEVELS.

D) IMPLEME'NT AT | ON MECHAN I SMS.

€1) THE PROJECT PAPER SHOWD ‘:ET FORTH IN SOME DETAIL
THE INTENDED ROLE CE.G. SFRVYICES AND INFORMAT 19N DEL |VERY,
EDUCATI ON, ANG ADVQCACY) OF THE ‘PR OPOSED' HEALTH PR OMOYERS
AMD Q) TREACH WORKERS, THIS SHOWD “INCLUDE FEASISLE MEANS
OF IDENTIFYING AND TRAINING THESE AND SANITARY POST

PERS ONWEL T CARRY OUT THE IR FUNCT IONS BROTH DUWR ING AND
AFTER THE RHOS PROJCT, LA/OR WILL PR OVIDE USAID WITH
AOVANCE INFOWATIO\J CM THE GUATCMALA PROJKECT TOTRAIN
PARAMEDI CAL “IFLD PERSONNEL. USAID SHOUD CONSIDER
SENDING REPRESENTATIVE(S) TO O3SERVE GUATEMALA®S
ACTIVITIES AND RESULTS FOR POSSIBLE ADAPTAT 10N UNDER THE
RHDS PROJECT. AID/ZN WILL TRANSMIT DATA ON DEL IVERY
SYSTEMS BEING IMPLFMENTED IN OTHER COUNTRIES ARND

EXPERI ENCES WITH TRAINING HEALTH PER SONNEL ON A COST -
EFFECTIVE 5aS12. PARTICULAR ATTENT ION SHOULD BE GIVEN 70
MAKING RHDS FIELD PERSONNEL EFFECT IVE AGENTS OF CHANG.

IN RURAL HEALTH PRACTICES, LECHANISMS FOR REGUWAR,
ADEQUATE SUPERVISION OF THFSE L OCAL LEVEL PER SONNEL
SHOILD ALSO BE DESCRISED IN DETAIL. USAID MAY WISH TD
INVESTI GATE THE CANDELAR 10 PROECT IN GOLOMBIA ASA
POSSIBLE SWPERVISORY MODEL FOR A HEALTH REFERRAL SYSTEM.

THE PROJECT PAPER SHOULD FSTARLISH HO™ AND WHEN TRA INED
PROFESST VAL AND SEMI~PR OFESSIONAL MANPORER (PHYSICHANS,
NURSES, LA® TECHNICIANSY WILL RE PROVIDEG FR RURAL

CH S AND HCM S, AS WELL AS FOR DCH'S AND HCH®S

CREATED AS THE ®CH EXTENDS THE RHDS TO OTHER AREAS. THE
CAP SHQJLD EXAMINE CLRRENT PROFESSIONAL ATTITWDES AND
THE EXTENT T O WHICH TRAINING OR OTHER FDUCAT | ONAL
MEASURES MAY ®C NECESSARY TO INSWRE PR OFESSIONAL SUPPMRT
FOR PROJECT OBUECTIVES, MOH COMMITMENT TN PROPER

MANP OKER UT IL IZAT 1 ON NAT § ON-* [DE SHOUWD ALSO BE
CEMONSTRATED, EsGey PROVIC ING AGEGQUATE INCENTIVES TO
ATTRACT AND RETAIN SUFFICIENT RWRAL HEALTH PER SONNEL

AT ALL LEVEL S. MECHANISMS FOR TRAINING, ECUIPPING, ANC
SUPERVISING RHDS PERSONNEL AT ALL LEVELS SHOWD &
RFLATED TO ACHIEVFMENTS EXPECTUD AT THE LAOCAL

UNCLASSIFIED
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ANWEX L

N Exlx"lb!"ﬁ ‘D:
RURAL LEVEL, E.G., SPECIFIC OBECTIVES FG3 VACCINAT ION, Poge’s of b
NUTRITI G4 EDUCAT I ONy AND  MAL AR 1A C ONTR Lo, o e

€2) NO Aol oD. FUNDS W ILL 8E ALL OCATED :TO'PLRCHASE NF
DRUGS ON THE INTERNAL BOLIVIAN MARKET " UNLESS THE GOB
ACREES TO IMMEDIATE STEPS TQ RAT IONAL IZE :L'CCAL DRUG
PRODUCTI QN AND PRICING PRACTICES.. PWRCHASE AND DEL IVERY
MECHAN! SMS MUST BE PR OV IDED T.0 INSURE A DKPENDABLE SUPPLY
OF DRUGS T O THE DCHy HCH, AND SANITARY POST LEVELS.

AS THIS MAY WELL REQUIRE REFORM OF THE' MOH DRUG MANAGE -
MENT SYSTEM, ADDIT I ONAL TECHNICAL ASSISTANCE NEEDS

SHO ULD 8E CINSIDERED., ‘ R

(3) THE EVALUAT I ON CF THE NAT [ONAL ' O%-Z3UNITY DEVEL OPMENT
SERVICE ¢ \CDS) SHQULD BE SUPPLENENTED- 8Y A GETALFD '
ANALYS!IS O CAPACITY T O CARRY OUT COMMUNITY CRGANIZATION
REQUIRED UNDER THIS PR OJECT, AS WELL AS TO PROVIDE THIS
SERVICE F OR THE MG&‘\;OM A NAT I OGN~ IDE BASIS LATER.

(1) THE PRIJECT PAPER SHOULD RELATE THE MALAR 1A CONTRQL
C O MPONENT OF THE RHDS PROECT T0 THC KNOAN
LOCATI N AND SC®PE OF CLRRENT MALARIA PROBLEMS IN AL tVIA.

() FINANCIAL VIABILITY

(1) THE PAPER SHOULD CALCU_ATE THE T 1M, COST, AND

MANP OWER 1MPL ICATIONS OF ALTERNATIVE PLANS FOR MOH
EXPANSION G THE RHDS TO THE OTHER RIWRAL AREAS OF BQIVIA,
INCLUDIN G AN EST IMATE OF PARTICIPAT I N BY DONRS OTHER
THAN Aol oD

(2) THE SALARY STRUCTWRE R OTHER CO4PENSAT ION PLAN
FOR FIELD PERSONNEL SHOUD BE CESIGNED TO ENCOWRAGE
SANITARY P ST WORKERS, HEALTH PR OMOTERS, AND OUTREACH
WORKERS TO EMPHASIZE PREVENT IVE RATHFR THAN CURAT IVE
MEDICAL PRACTICES, T O THE EXTENT POSSIBLE.

(3) THE FINANCIAL PL AN SHOUWD BE REVISED, WITH THE GN8
FUNDIN G ANY MOTORCYCLES AND CPTICAL EQUIPMENT NOT
ELIGI BLE FOR Aol oD, FINANCING DUE TN SOWRCE AND CRIGIN,

(F) PROECT EVALUATION

THE PROJECT PAPER SHOWD INCLIDE A LOGICAL FRAMEWORK
COVERING BOTH L 0AN AND GRANT ACTIVITIES. EVALUAT ION OF
THE RHIS PROJECT SHOW.D ENPHASIZE MEASWREMENT OF THE
IMSTI TUT I INAL 1ZATY N OF » RURAL HEALTH DEL IVERY

SYSTEM FEASIBLE F OR MR EXPAMSIOM TQ THE REST OF B IVIA®S
RURAL AREAS. THE EVALUAT 104 PLAN SHOUD INQ WDE
INDICATORS TQ MEASURE COMMUNITY-LEVEL 1M4PACT AGA INST
SPECIFIC TARGETS FOR REDUCT 10N OF MORBIDITY AND

MORTAL ITY RATES, REDUCED BIRTH RATES, AND [MMRR OVEMENT S
IN RURAL HEALTH FRACTICES. A YECHANISM SHOUD BC -
PROVIDED T2 INSURL G ONT fNUING OH CAPACITY TO EVALUATE

UN&LASS IFIED
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| UNCLASSEEIED, "PRGE 6 STAYE 78068

St

“ITS OAN HEALTH DEL | VEKY OOST-EFFECT IVENESS' AND IMPACT -fﬁfﬁﬁn’%‘-f‘
ON RURAL HEALTH PR OBLEMS.AS THE'SYSTEM (IS EXTENDED - L Jvlﬂs..:dfa.
NATI ON<W IDE. THE PR OJECT. PAPER' " SHOWLD -FR OV IDE FOR EARLY. F782,0.6L:A;
UNSTALLATION & A MECHANISM T0Q OMLLEOT  ADEQUATE BASEL INE

DATA AT ALL LEVELS. SBASEL INE' DATASHOWD .INCL\DE :

STARTING CONDITIONS, WHICH ARE PR OELT-SFECIFIC AND

ST CI0-ECINCMIC, SPECIFIC TARGETS (QUAM™MTAT IVE- AND

QUALITATIVE) BY YEAR, AND IF AT"'ALL 20SS:8LE PR OGRAM

INDI CAT ORS 8Y YEAR, AND SPECIFIC. FL-ANNING ASSUMPT |ONS.

THE LATTER ARE THOSE EXTERNAL FACT RS OUT SIDE THE SCUPE

OF THE PROJECT DESIGN BUT IMPORTANT:TO THE SUCCESS OF

"THE PRO.ECT, R

(G) TOY ARRANGEMENTS

SEPTEL FQLOWS ON TENTAT IVE RECOVWENDATIONS FGR TDY
ASSISTAMCE T9 9E SCHEDULED OVER' THE,NEXT YEAR FMR
DEVELOPMENT OF THE RURAL SANITAT ION AND RMDS PR OJECTS,
TO INCLUDE REC OAMEXDAT | ONS F OR CU.TURAL ANTHR OPAL0GIST
SERVICES ON THESE AND OTHER PR OECTS.

b,  GAN CONSIDERAT 1ONS

IN A RECENTLY |SSUED GAO RFPORT, RECOMMENDATION WAS MADE
THAT, "FUTURE Uo.S. ASSISTANCE LEVEL S SYOU BE RELATED
TO SPECIFIC P B ITIVE STEPS THAT THE BSQIVIAN GOVERNMENT
SHOULD TAKE TO INCREASE ECONOMIC GROATH. ' AL SO, U.S.
ACSISTANCE FUNDS SHOU.C BE RELEASED IN INCREMENT S

BASED N BOLIVIAN PERFORMAMCE 1N TAKING MEEDED UF VEL OP~
MENT MEASURES."

IN LIAHT OF Aol o5+ 'S PRIOR EXPER IENCE, AND ANALYSIS OF
GOR DEVEL OPMENT PLANS, REQUEST MISSION CONSIDER HoW
Aol uOs ASSISTANCE (L OAN AND GRANT) COU.D BE INCRE -
MEMTALLY PHASED BASED ON SPECIFIC BQIVIAN FERF ORMANCE
IN TAKINGSECY QRALLY RELATED DEVEL OPMENT MEASWRES TO
ASSURE PROJECT SUCCESS, AND INCL UDE RECOMMENDAT IONS IN
PROECTPAPERS ON FY 75 AND 76 PR OECTS RECENTLY
APPROVEDBY THE CAEC. INGERSOLL

BT
988

UNCLASSIF IED
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LIST OF CANDEDATI RO ECT COMMUNLTLES (1977)

COCHABAMBA

Popula- Distance

No. Status Community tion to Cocha- Proposed source
bamba

1 Sorata 389 2k Flowing water
2 Jayata 156 18 " "
3 Marquina 686 19 " "
l S Linde 176 6 " "
5 Molle Molle ' 150 23 " "

) Chapasirca 800 120 " "
T Coca Paja 300 80 " "
R Crurani 80 78 " "
9 - Liriuni 190 Lo " "
10 Taquina 250 19 " "
11 Bella Vista 200 2L " "
1 Chimore 800 186 " "
13 Santa Fe 120 171 " "
1h Paredones 325 90 " "
15 Rodeo 200 98 " "
16 D Piusilla 155 78 " "
17 D Liriunicochi 65 76 " "
18 D Puente Lopez o7 70 " "
19 D Puente Pata 90 T2 " "
20 Irpa Irpa 400 65 " "
21 Orcoma 350 80 " "
22 Sicaya 200 85 "o
23 Isata 350 83 " "
24 Epizana 620 127 " "
25 S Habana 400 188 " "
26 S Villa Esperanza 150 204 " "
1 Irvirsa 300 175 Hand-Dug Well
2 S Lauca 100 169 " "
3 Cafiadas 200 78 " "
b4 Leon Rancho 250 86 " "
1 Anocaraire 473 21 Spring

2 Candelaria 215 50 "

3 Ucuchi 789 Lo "

L S Paracti 140 151 "

5 S San Rafael 100 149 "

6

S Central Busch 250 165 "
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Popula- Distance
No. Status Community tion to Cocha- Proposed source
: bamba
1 Llauquenquiri 200 25 Infiltration gallery/existing well
2 S Cota 300 12 " " " "
3 Calvario 450 12 " " "
i Purgatorio 4590 12 " " "
5 Chipiriri 140 162 " " "
6 Villa 14 200 172 " " "
7 4 Esquinas 100 170 " " "
8 S Paracti 100 170 " " "
9 Valle Hermoso 250 177 " " "
10 Cristal Maya 125 152 " " "
11 Eterazana 200 202 " " "
1w Arrigento B 80 152 " " "
13 Playa Ancha 1ho 6 " " "
1 X Kaporaya 250 30 " " "
15 Achacollo ho3 68 " " "
10 Kichi Marca 90 L5 " " "
17 8 Arque 600 95 " " "
18 Colcha 100 110 " " "
19 Tacopaya 150 120 " " "
1 D Montenegro 153 24 Drilled well
A D Sauce Rancho "C" 162 20 " "
3 D Mallco Chapi 107 20 " "
4 D San Jorge 197 20 " "
5 S Vinto Chico "B" 268 19 " "
6 D Zanja Pampa 250 16 " i
7 D Antofugasta 32 LY " "
8 D Piflami Chico 119 11 " "
9 D Piflami Grande 272 11 " "
10 S Sirpita B 236 12 " "
11 8 Cana Rancho Loo 11 " "
1 S Caporaya 300 26 " "
13 0 Collpa Pampa A 30 30 " "
1h S Collpa Pampa B 280 38 " "
15 D Totorcagua 350 18 " "
16 S Collpa 800 28 " "
17 S Payacollo k20 20 " "
18 S Arachaca 195 52 " "
19 D Villa Flores 180 50 " "
20 S Charamoco kLo 177 " "
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Popula- Distance
No. Status Community tion to Cocha- Proposed source
bamba
A s Poguera 200 155 Drilled well
o o gan Renito 800 4o " "
3 Santa Ana 1 10 L " "
>~ Janta Ana 150 L5 " "
'h Chilli,lcehi 280 300 " "
20 \ Qulroga 250 370 " "
RN Villa Granado 650 375 " "
28 Pasorapa 500 390 " "
29 Tintin 300 397 " "
30 Sacabamba 600 130 " "
31 Huayculi L7 L8 " "
3P S Tolata 600 30 " "
33 Ana Rancho L4oo 48 " "
CHUQUISACA
Popula- Distance
No. Status Community tion to Chu- Proposed source
' quisaca
1 D Chuqui Chuqgui 570 60 Flowing water
o 8 Surima 250 75 " "
3 Horni Llos L8O 105 " "
l Rancherio 1ho 9 " "
5 0 Kl Villar 500 208 " "
6 San Antonio 18 225 " "
1 S Tinteros 180 17 Spring
2 S Campo Redondo 360 188 "
3 Sala Pampa 165 191 "
1 s El Chaco 450 45 Infiltration Gallery/exist. well -
2 Tuero 270 45 " " " "
3 S Conchupata 200 170 " " " "
L Padre Mayu 180 215 " " " "
1 S Cochis 500 15 Drilled well
2 Mujocoya 280 225 " "
3 Lumbato 315 68 " "
Y Mendoza 250 230 " "
5 S Limabamba 334 201 " "
6 Tarabuquillo 2Lo 172 " "
7 Chorro 145 263 " "
LEGEND: D = Fully designed; S = Studied (all data gathered);

Blank = Preliminary data gathered.



DSA PERSDNLE. AD SA FRY LISTING (*)
DSA MACAG 1 COS 4
Current ‘2w Present Sal. Salary per Saizr; o8r Working within
Offices and Positions Employees Zro.o/2S5 Per _mo. Month VonTo Project
(%b) ($b) (25;
La Paz Central Office
Office of the Director
National Director X . 11,040 12,100 12,000 50
Secretary X 2,630 2,300 2,75 50
Adminisirative Office ’
Administrator ' X 3,890 12,000 3,0CC 80
Accountant X b g - 7,500 7,506 80
Accounting Asst. X - 3,800 £,0C0 80
Procurement in charge x - 5, 500 5, 5CC 80
Warehouseman X 2,847 3,500 4,000 70
Admin. Assistant X - 3,70C 4,300 80
Two Laborers A - - |- 80
Messenger-Janitor X 1,454 - - 50
Driver X 1,740 2,300 2,000 50
Two drivers X - 2,300 3,000 BO
Secretary X - 2,300 3,000 80
Jechnical Supervigion (Urban
end Rural)
Chief of Division X 9,390 10,000 10, 000 70
Secretary - X - - 2,300 3,000 70
USAID Project _ }
Project Mznager X 7,735 8,000 9,000 100
Asst., Eng. : X - 3,800 (1) 5.00G (1) 300
UNICEF Pro ject : .
Project ‘*znager X 7,735 8,000 9,000

% Excluded Urben Sanitary Staff
(1) Asst. Acct. Salary



ENZA IZ, xnitic Iz, Tage 2 of 3 pages

JSA MACAG 233 Z
Current’ Mea Pra2sent Sal. Szier; zer Szi1zry zar Working within
Qffices and Positions Employees Zroisgess Per Mo. Month MorTr ___Project
Designing & Study Unit
Office Engineer X 7,735 3,000 3,000 70
Draftsman-Topographer X , 2,540 3,00C 4,0 70
Construction Unit
Office Engineer X 7,735 8,000 3,0CC 70
One Office Engineer X - 8,000 3,500 70
Draftsman-Topographer X 2,540 3,000 4,00C 70
One Draftsman-Topographer X - 3,000 4,000 70
Promotion Education and
Evaluation
Office Engineer X 7,735 8,000 9,000 70
Tec. Supervisor X . . 3,740 3,800 (1) 5,00C (1) 70
Maintenance
One Systems Mechanic /£ - 4,500 5,00C (3) 100
Orne Assistant Mechanic X - 3,800 (1) 5,000 (1) 100
Chuguisaca DSA Office
USAID Project
District Chief X 7,735 8,000 9,000" 80
Two Building Supervisor - X . - 4,000 6,000 80
Sanitary Supervisor X S 2,430 4,500 (2) 6,000 (3) 80
Ten Sanitary Technicians X 2,105 4,000 4,000 100 -
Administration .
One Administr/Acct. X - 3,000 8,000 70
One Administ/Asst. X 1,700 4,000 70 -
One Secretary X - 1,800 2,500 70
Warehouseman X 1,285 - 4,000 70 -
Oriver X 1,365 1,600 2,500 70
Two drivers - X - : 1,600 2,500 70
One Watchman-Janitor X - 1,400 2,000 70
One Asst. Warehouseman X - 1,700 4,000 70

(1) Asst. Acct. Salary (2) Tech. Extentionist (3) Building Supervisor



~inZd 1D, Ixmitit T, Page 3 of 3 pages
354 MACAG YOS 4
Curren® ‘2n Frasent S5zl. Salary -z- Szizry z2r Working within
Offices_and Positions Employzses wZmzlzyess Za2r mo. Mont- Vorth Project
Operation and !4aintenance
One Systems Mechanic £ - 4,50C £,00C (7)) 80
One Mechanic Helper / - 1,7¢C 2,504 80
One Drilling Operator X - 1,90C (27 4,555 (2) 80
Two Drilling Heipers X - 1,760 2,200 80
Mason X , 1,055 1,400 (3 2,000 (3) 80
Cochabamba DSA Office
(USAIL Project)
District Chief X 7,735 8,000 3,0GC0 80
Three Building Supervisor X - 4,000 £,000 100
Sanitary Supervisor X 2,105 4,50C (4) 6,000 (1) 70
Forteen Sanitary Techs. X 2,105 4,000 4,000 100
Administration
One Administr/Acct. X - 3,000 3,000 80
One Administr/Asst. X - 1,700 4,000 80
One Secretary X 1,769 1,800 - 2,500 80
One Warehouseman X - - 4,000 80
One Driver X 1,165 1,600 2,500 80
Three Drivers X - 1,600 2,500 80
One Watchman-Janitor X - 1,400 2.000 80
One Asst. Warehouseman X - 1,700 4,000 80
Operation and Maintenance
Two Systems Mechanic X - 4,500 6,000 (1) 80
Two Mechanic Helpers X - 1,700 2,500 80
Two Dritling Operators X 1,805 1,900 (2) 4,000 (2) 80
One Drilling Helpers X 1,285 1,700 2,500 80
Three Drilling Helpers X i,700 2,500 80
One Mason X 1,165 1,400 (3) 2,000 (3) 80

(1) Building Supervisor
(2) Trector Operator
(3) Janitor

(4) Tech. Extentionist
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ANNEX 1
xhibit o
Page 2 of l

A. Community Level

As part of initial site selection sanitary technician takes
household census in which

Infant mortality over last year is collected

Total population is estimated

Other factors (individual and community) are considered (see
site selection criteria).

a7

The information is deliveied in its raw form to regional super-
visory personnel. Assuming an average of 60+20 households per com-
munity time should be 2-U days per site for one person. lalf that
i group travels in teams,

W, It site selection has already tnken place ongoing projects
then only infant mor=ality (one year) and total population
should be collected.

R, Regional Tevel

Hlere data pgathered by D,5,A, field representatives is tabulated
with information needed {or site selection earmarked for Regional
and Ta Paz consumption. Infant mortality datn and denomination figures
nre sent on worksheets directly to MOH - epidemiological officer.
Regionnl officers have copies of all original documents kept in their
offices (departmental level),

', Tntormaition is tabulated in MOH epidemiologicnl ol f'ices on n
venrly basis and fed to D (DSA) assuming that a3 year project with
n total of TQ0 systems installed might break down like this, the
fFollowing information would be gencrated:

Total estimated systems  Year 1 b0 Year 2 (0 Yenr 3 80

Mortnlity Year System Table A could be genernted at
Preceding Year 1 the end of the first year for
L0 systems by community or groups
1 - 27 dnys of communities clasaified by -
water system type, coct, location,
P8 d - 1 yr. ete. A 1h,000 total population
would be covered whiech would be
| = " ye, subsequently followed tor 3
years total offering a final
cvalualive table as such (with
n11 three years inelnded),




Behibit G

Page 3 of U4

Yonr Preceding System
Year 1

N

1 -27
days

1 -10
months

2

Total mumbers for charges over 3,2, and 1 year of sy.iem operation
could then be compared with the year immediately prior for an evsl-
untion of short and long term impact on the areas served. If recall
ns to exact age of death proves difficult (as expected) groupings
could be expanded.

D. On a yearly basis the information generated by Epidemiological
surveillance with the MOY would be transmitted to D.S.A. personnel
as well as A.I.D, ete. Field validity checks on a small random
snmple of communities would be routinely carried out in order to
nssure data quality. Further, more sophisticated analysis may also
be attempted.
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Exhibit ¢
Page + of L
A Sample Information Gathering Instrument
per Household
Noto: Mhie fe for asteative purposes only and {8 in ne way a
finnl logienl rormat
Census: Tlow many people live in this house?
Female Male
Under 5
6 - 10
11 - 15

Arbitrary groupings 16 - 20
to be changed ac-

cording to final "o~ 30

information needs

in conjunetion 31 - ho

with MOU Fpidemio-

loginta, W - 50
51 +

Tmpact Fvaluation:

For ench female over 12;:

who has had sexual relations
1 = yes
2 = no

Have you had a child in the
last year 1 = yes
2 = o

Ilnve you had an: aborto
(abortion) in the last year
1 = yes
2 = no
mortinato (stillbirth)

child die under 5

At what age did he die 1 - 27 days
27 days - 1 yr
1-5yrs.
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ANNEX 1T

MAJOR CAUSES OF MORBIDITY BY AGE (excluding childbirth) ﬁﬁgibitoﬁ »
COCHABAMBA

Rank Cause <1 1-4 5 - 1k 15 - 4k L5+ S/D A Total
1 JAccidents, Trauma, Burns 7 37 115 1,06k 211 L7 20.47 1,kB81
2 |Complications of Childbirth - - L 1,107 eze 120 17.32 1,253
3 {Senility and Undefined Causes T8 185 157 290 79 66 11.82 855
L |Digestive Problems 9 5 32 Lgo 258 33 11.43 827
5 |Respiratory 1k 61 113 231 86 25 7.33 530
6 |Heart and Circulatory - 2 18 111 160 16 4.2y 307
7 |Dysentery and Gastroenteritis 58 66 19 28 28 30 3.17 229
8 |Tuberculosis 2 12 9 134 £ 5 3.11 225
9 [Genitourinary 2 3 12 133 57 8 2.97 215
10 |lNervous System 5 3 19 101 76 5 2.89 209
11 |Tumors 1 1 3 75 96 5 2.50 181
12 |Typhoid, Paratyphoid Fevers - L 40 109 20 7 2.49 180
13 |Skin Disease (subcutan) 3 L 12 82 50 10 2.23 161
14 |Mental Disorders 1 - 6 62 16 11 1.33 96
15 |Measles L 26 18 15 - 6 0.95 69
16 |Hematopoetic Ailments 3 8 8 26 14 2 0.8% b1
17 |Other Bacterial Diseases 3 10 13 22 2 8 0.80 58
18 |Tripanosomiasis - - - 10 18 - 0.39 28
19 |[Typhus - - - 1 - - 0.01 1
20 |Others 13 29 21 120 76 > 3.70 268
All Causes 203 Lse 619 b 211 1,332 k13 100.00 7,234

SOURCE: Based on data from Ministry of Health
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Exhibit H
Page 2 of 2
MAJOR CAUSES OF MORBIDITY (excluding childbirth, certifications)
BY AGE -
CHUQUISACA
Rank Cause <1 1-1L 5 - 14 15 - Lk 45+ S/D % Total
1 [Nervous System 128 218 506 1,352 1,577 152 17.52 3,933
2 |Respiratory 513 662 602 1,02k 488 21 14.75 3,310
3 [Accidents, Burns, Trauma 15 238 625 1,542 451 24 12.89 2,895
L |Tumors, all forms 6 27 177 875 1,332 32 10.91 2,49
5 |Digestive Ailments 152 377 150 716 387 8 7.97 1,790
6 |[Skin Disease (subcutan) 103 130 193 539 382 12 6.05 1,359
T |Goiter - 26 305 575 89 - h.ul 958
8 |Dysentary and Gastroenteritis 241 402 T4 92 32 9 3.81 850
9 |Tuberculosis 7 30 123 490 162 4 3.63 516
10 |Senility and Undefined Causes 58 83 106 305 154 59 3.41 T65
11 |{Measles 67 353 27k 49 - 1 3.31 Tuk
12 |Genitourinary 3 29 26 ko1 172 k4 2.83 635
13 }Other Viral Diseases 59 109 125 T 2 1.55 349
14 | Hematopoetic Ailments 32 31 155 108 - 1.46 328
15 |Other Skin Disease 17 L3 51 73 42 4 "1.02 228
16 Hutritional Deficiencies Lo 11k 14 15 10 - 0.86 193
17 |Syphillis L b 130 11 2 0.69 156
18 | Typhoid, Paratyphoid 36 Ly Lo 10 - 0.61 136
19. | Trypenosomiasis 0 0 1 12 1 3 0.08 hi g
20 |Other 20 61 68 271 T4 6 2.23 500
Total All Causes 1,387 2,922 3,k86 8,783 5,530 343 100.00 22,451

SOURCE: Based on data from Ministry of Health
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STREAM WATER LEVEL

ELEVATED SURFAGCE SOURGE
GRAVITY SYSTEM

ANNEX 1D
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INTAKE STRUGTURE Page 5 of 13 pages

DISEDIMENTATION STRUGTURE

REGULATING

RESERVOIR
{ ALSO FOR GCHLORINATION)

F

GROUND LEVEL

l HEAD (HEIGHT)

,AINIMUM REQUIRED KYDROSTATH

MEAN LENGHT OF PIPE

ALONG GRAPDIENT

2000 MT = 6.560 FEET
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Fig. 19. DOSERS FOR SOLUTIONS OF COAGULANTS OR CHLORINE

Air inlet hole in
cap must be kept

Simple Type clean

may use plastic or
glass bottle

Tap or clip on delivery lina to
control rate of dose

__

o
°
) A A RS T XA A A 12 ¥ A TR AT Painted tank, must be fitted
. with lid
N z) ) Wood or plastic float carrying plastic
X "/ tube with inlet hole about S5cm below

/) surface

/

4

/ Flexible plastic or rubber connecting

/ tube

4
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\ / / £ Deli be with li
.>..-...Z.7 elivery tube with tap or clip
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Stock
tank
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Flexible cbnnecting tube lg i Constant level tank
with ball valve

{ Solution delivery jet
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Main water inlet

“loat on V-notch plate Mixing chamber
pivoted arm
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Function Quantity

A. Supervision

R, I'ield Studies

(4 teams of one
engineer and one
topographer)

C. System Design

D. Administration

ANNEX  TH
kxhibit 1

Page 1 of 3

LOAN KUNDED

EQUIPMENT PROCUREMENT

La Pagz

UZ§)

Office

L

Vi o

Description

Jeep

Short wave radio communication
System (La Paz, Cochabamba,
Sucre)

Pick-ups (1 ton)

Surveying equipment (transits,
levels, compasses, altimeters)
Camping Equipment (sets)

Blue-print copying machine
Office copying machine
Drafting tables/chairs/lamps;
drawing sets, pantogrephs.
Kardex (filing plans and
drawings)

Desk calculators
Miscellaneous drafting
supplies

Kardex (office and warehouse)
Office desk calculators
Typewriters

Desks/chairs

Filing Cabinets

Miscellaneous office equip-
ment

Office furniture, warehouse

Sub Total La Paz $

Cost

8,300
9,000

38,000

18,000
4, 000

2,800
3,800

L, 000

1, koo
800

3,500

1,000

700
2,700
1, k400
1,000

2,200

1,400

104,000



A.

B.

Function

Project
Supervision

Field Opera-
tions

ANNEX

(RN

pxhibie B

Page

Cochabamba Technical Office

Quantity

N

HEWwie PN

R MV

Description

Pick-up (1 ton)
Water testing lab.
Drafting tables/chairs/
lamps; drawing sets
Desks/chairs
Typewriter
Desk calculator
Miscellaneous office equipment
and supplies

Trucks (5 ton)

Dump truck (5 ton)

Water truck

Pick-ups (1 ton)

Jeeps

Well Drilling Rig (Rotary,
plus accesories)

Repair/maintenance truck
Concrete mixers
Vibrators

Air Welder

Air compressor
Miscellaneous equipment
and tools

Water testing units

Camping Equipment (sets)

Sub total Cochabamba $

ot 3

Cost

9,500
2,500

2,000
1, 400
950
350

2,000

26,000
16, 000
1k, 000
28,500
33,200

110,000
36,000
I, 000
4,000
11, 000
2,200

22,000
3,000

3,000

327600



A.

B.

Function

Project
Supervision

Field Opera-

tions

ANNEX ITT

Exhibit B
Page 3 of 3
Chuquisaca Technical Office -
Quantity Description Cost
1 Pick up (1 ton) $ 9, 500
1l Water testing lab. 2,500
2 Drafting table/chair/
lamp; drawing set 1,000
L Desks/chairs 1,L00
1 Typewriter 950
1 Desk calculator 350
Miscellaneous office
supplies and equipment 1,700
1 Truck (% ton) 13,000
2 Jeeps 16,500
2 Pick-ups (1 ton) 9,300
1 Well Drilling Rig (percussion,
with accegsories) 61,000
1 Concrete mixer
1 Vibrator
1 Air compressor
Miscellaneous equipment
and tools 13,600
12 Water testing units 2,400
L Camping Equipment (sets) 2,000
Sub-total Chuquisaca $ 135,400
TOTAL $ 567,000
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ALTERNATIVE FOR PUBLIC TAPS

The difference in costs for a model community of 380 inhabitants
I'or installing house connections versus installing public taps is
minimal. lor tyvne A systems the per capita increase in cost for
installing house connections is about §.35/capita for type B systems
about $1.40 and for type C systems the difference is about $1.35.
These fipures are based on the following analysis:

11 Public Taps at $90 versus 54 yard connection at $28 Family:

Difference in Costs; Applicable to types A, B and C in Part IV.

1. Cost of public taps: Has been estimated at $90 ea. Cost
for 11 taps for model is 90 x 11 = $990.

Total for 54 yard connections required for each model is
fo8 x sk = $1.512.

2. Additional cost for yard connections over taps per system
1.512 - 990 522

3. lFor yard connections., the camunity participation has been
el imated Lo be 250 per syslem, whercas Lhe community participation
ror taps has been estimated as 200 the total or V0 x 0.20 108,

4, ‘Therefore the additional cost to be born by the community
for yard connections over tap system in $5,000 - 198 = $52. This
last [igure is the one that has been used 1in the preparation of the
below table.

DSA COMMUNITY LOAN  TOTAL

Differences in Cost: - 52 470 522
TYPE A - Previous Totals 4,450 2,205 11,570 18,225
(Includ.Administr.
Reduction) - -, 52 - k70 . 522
New Totals 4,450 2,153 11,100 17,703
New Cost Per Capita:
w/Taps (Tresent) 17,703 = $46
380
w/Taps (12 Yrs.) 354,030 = 37

_—E"]:a_—
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For vard comect ions Lhe present ber capita cost tor type A increases
rom Pho Lo fhyoa dif'f'erence ot $1. 34

DBA COMMUNITY LOAN TOTAL

TYPE B:  Previous Total 4,079 2,605 12,353 19,037
Reduction - - 52 - W72 _25 oo
New Total 4, 079 2,553 11,861 18.513

New Per Capita Cost:

w/Taps (Present) 18,513 = $hg
3§O

w/Taps (12 Years) 18,513 = $39
ﬁ73

For Yard connectiong the present ber capita cost for type B increases
from 974 to 1,002 a difference of $1.40

DEA COMMUN T'T'Y LOAN  'POTAL

TYIl ¢ Previous Total 170 3.340 14,346 21,856
Reduction - - 52 - b2 - 5p)

New Total b, 170 3,288 13,874 21,332

New Per Capita Cost:

w/Taps (Present) 21,332 = $56
__T?_"'

$4s

w/Taps (12 Yrs,) 21,332
ﬁ73

‘ ¥or yard connections the present per Capita Cost for type C increases
from $56 to 57 a difference of $1.35
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MATNTENANCE  COSTS

The following table details the maimntenance costs for type A, B
and ¢ systems for conmwities of 200, 380 and 600. These fijpures
include funds for administrat ion operation, maintenance and s
reserve fund tor equipment maintenance and rehabilitation.

Total Cousts Monthly Cost

Type ol Systen per month per family
A (200 inhabitants) $30 $1

A (380 ! ) 71 1.33

A (600 " ) 124,50 1.45

B (200 inhabitants) 28 0.94

B (380 K ) 69.80 1.29

B (600 " ) 123.50 1.4k

C (200 inhabitants) 13.50 0.45

¢ (3% " ) . 45,50 0.85

¢ (600 " ) 75 0.89

Maintenance costs for hand pumps average about $1.20/month per family,
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Water System - Type A (with 200 inhabitants)

a. Local Administration: $b.
Operator salary (1lncl. social benefits) 100
Mail and colmunications 20
Transportation Lo
Desk supplies 10

Subtotal 170

b. Operation:

Fuel and lube 220
Subtotal 220

c. Maintenance (Network and

equipmenti 120
Subtotal 120
d. Rescrve fund for equipment
rehabilitation 100
Subtotal 100
TOTAL 610
Monthly cost per family é;g - $b 20
30

Water System - Type B (with 200 inhabitants)

a&. Local Administration:

Same as Type A) 170
Subtotal 170

b. Operation:

Fuel and lube 220
Chlorination Lo

Subtotal 260



Water System - Type C

Maintenance

(Network and equipment

Reserve fund for
rehabilitation

Monthly cost per family

a.

Administration:

Operator salary (Inc. social
benefits)

Mail and communication
Trancportation

Desk supplier

Operation:

Chlorination

Maintenance

Monthly cost per family

Annex 11T
Exhibit D
Page 3 of 5

Subtotal 80

Subtotal 50

Total 560

60 - 4p 18
30

(with 200 inhsbitants)

100
20
ho

10

Subtotal 170

40
Subtotal 40
60
Subtotal 60

TOTAL 270

270 .
=5 $o 9

.70



Water System - Type A

a.

d.

Local administration

a.

b.

(With 600 inhabitants)

Operator salary (including social benefits) 700
Mail and commmical.ions 100
Transportal.ion 170
hesk supplies 20
Sub total 1,020
Operations
Fuel and Lube 700
Sub total 700
Maintenance (network and equipment) 450
Sub total 450
Reserve fund for
equipment rehabilitation 320
tub total 320
Total 2,400
Monthly cost per fam:.ly 2§h90 = $b29
Water System - Type B (with 600 inhabitants)
Local administration
(same as type A) l,. 020
Sub total 1,020
Operations
Fuel and Lube 700
Chlorination 150
‘ub total 850

ANNEX ITI
Exhibit D
Page 4 of 5
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c. Maintenance 400
Sub total 400
d. Reserve fund for
equipment rehabilitation 200
Sub total 200
Total 2,470 = $b 28,70

&6

Water System - Type C (with (OO inhabitants)

a. Local administration

Operator salary 650
Mail and communicatious 100
Transportation 170
Desk supplies 50
Sub total 970
b. Operation

Chlorination 150
Sub total 150
¢. Maintenance 380
Sub total 380
Total 1,500

Monthly cost per family 1,500 = $b17.70

T

Note: US$1 = $b20.00
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DEEP WELL SYSTEM - TYPE A
COST OF WATER SYSTEM

($Us)
DSA COMMUNITY LOAN TOTAL
I. Elevated Tank:
a. Tank 210 112 803 1,125
b. Supporting Structure 210 113 802 1,125
¢. Miscellaneous Equipment - - 175 175
Sub-Tota. of I k2o 225 1,780 2,kes
1T. Tuaping Systoem:
a. Pump and Motlor - - 2,250 2,250
b, Pump House 250 Lo 110 400
¢c. Well Construction 625 - 495 1,120
d. Factor to Account for Ary well 155 .- _ 25 280
Sub-Total of II 1,030 Lo 2,980 4,050
ITT. Line from Well to Distrib. Point:
a. Pipe - - 1,340 1,340
b. TIipe Ins“allation - - 200 200
¢. FExcavation and Backfill - 300 - 300
Sub-Total of TIT - 300 1,540 1,840
V. Nelwork:
. Pipe - - 3,235 3,235
b, Pipe Installation - - 770 770
¢, Fxcavation and Backfill - 1,390 - 1,390
d. Yard Connections - _ .25 1,265 1,515
Sub-To%al of IV - 1,Ak0 5,270 6,910
Total Direct Cost (I, II,
IIT and IV) 145 2,205 11,570 15,225
¥V. Supervision & Management: 3,000 - - 3,000
TOTAL 4,450 2,205 11,570 18,225

* This item is estimated as 20% + of the total Direct Costs.
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Recap. for TYPE "A" :

naA COMMUNTTY TOAN  TOTAT,

T TR nR5 1,780 2, he5

T 1,030 o 2,980 4,050
1T - 300 © 1,540 1,8k
IV - 1,640 5,270 6,910

'v __3,000 - - 3,000
TOTAL 4,450 2,205 11,570 18,225

Cost per Capita: Present $ 48.00 (avg. 380 Residents)

To 12 Years §$ 38.50 (avg. 473 Residents)
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SURFACE SOURCE WITH PUMPING - TYPE B
COST OF WATER SYSTEM
($us)
DSA COMMUNT TY LOAN TOTAL
I, klevated Tank:
A, ‘'Tank 210 112 803 1,125
b,  Supporting Structure 10 113 8op 1,105
¢, Miscellancous Fouipment — o= 75
Sub-Total of' I 420 225 1,730 2,425
T, PMuapi-s System:

a. Pump and Motor - - 1,300 1,300
b. Pump House 250 Lo 110 koo
¢, Intake Structure 210 100 790 1,100
Sub-Total of II 460 140 2,200 2,800

I'[, Line frem Intake Tank to

Distribution Point:
a. Dipe - - 2,700 22,700
b, IPipe Tnstallation - - 00 h00
¢, Bxeavation & Rackfill - - 600 - 600
Sub-Total of 111 - H00 3,100 3,700

V.  Network:
a. Tipe - - 3,235 3,235
b. Pipe Installation - - 770 770
¢. Excavation and Backfill - 1,390 - 1,390
d. Yard Comnections - 250 1,265 1,515
Sub-Total of IV - 1,640 5,270 6,910
Total Direct Cost (I, II,

III and IV): 880 2,605 12,350 15,835
YW, Jupservision & Management: 3,200 - - 3,200
TOTAL 4,080 2,605 12,350 19,035

‘' This item is estimated as 20% + of the total Direct Costs.
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Rovap,_ e peine "0

Bé./\ 'C.QNNUN.I'E\{ LOAN TOTAL

I 420 | 225 1,780 2,425

[T 150 1 2,200 2,800
[IT - : 600 3,100 3,700
iv - 1,51 5,270 5,911
v 3,800 . - 3,200
TOTAL 4,080 2,605 12,350 19,036

Cost per Caplva: DPresent  § 50.10

To 12 Years $ ho.70
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SURFACE SOURCE HIGH ENOUGH NO PUMPING (Gravity System)
TYFE C
NG

DSA COMMUNITY LOAN  TOTAL

(Cost of Water System
Intake Otructure:

a.  Tatake Structure 1h0 50 310 500
b, Sedimentation Tank 140 50 310 500
Sub-Total of I 280 100 620 1,000

Line from Intake Structure
to Distribution Point:

a. Pipe (Source to town 2000 mts.

avg. vs. 800 in Type B) - - 6,695 6,695
b, Pipe Installation - - 1,000 1,000
c. Excavation and Backfill - 1,500 - 1,500

Sub-Total of II - 1,500 7,695 9,195

Distribution Tank:

a. ‘Tank on Surface (Rerulating) 210 100 690 1,000
b, Miscellaneous Fquipment __ 30 - 70 100
Sub-Total of T1T 2ho 100 760 1,100

Network (Same as Type A\: = 1,60 5,270 6,910
Sub-Total of IV - 1,640 5,270 6,910

Total Direct Cost(I, II,

III and IV) 520 3,340 14,345 18,205

Supervision and Management: 3,650 - - 3,650
TOTAL b,170 3,340 14,345 21,855

% 20% of Direct Costs.
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Recap. for TYPE "C':

DSA COMMUNITY  LOAN TOTAL

I 280 100 620 1,000

11 - 1,500 7,695 9,995
III 2Lo 1100 760 1,100
TV - 1,640 5,270 6,910
Vo 3,550 - - 3,650
TOTAL 4,170 3,340 1k, 345 21,855

Cost per Capita; Present $ 57.59

To 12 Years o 46.20
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HAND DU WELIS - TYPE D
10 ME, & 10 MEs, Avir, - 10,5

GO O WATR BV

DSA COMMUNT'TY LOAN ''OTAL

I. - Hand Dug Well:

a. Excavation - . 63 - 63

b. Masonry Work and
Sanitary Seal 125 280 295 700
c. Cover Slab & Manhole - 18 Lo 60
d. Pump - - 100 100
Sub-Total of I 125 362 437 923
Total Direct Cost (I) 125 361 437 923

1T. Administration & Management:

5% __ 4 - - L5
Total per Well 170 351 k37 %8
Potal for 8 Wells per/Mod.l,360 2,904 3,480 7, Thi

Cost per Capila: Present $ 20,35

To 12 Years $ 16.35
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DESIGNING A WATER SYSTEM

In the design of a rural water supply program, a decision must he
made as to the proximity of the wa’er source to each family
dwelling. Public outlets nmst ei’her be strategically placed or
each house should be provided with its own outlet. The closer the
water source is brought to each house, the more costly is the
system, and this fewer systems can be built both a given amount of
resources.

Therefore, a decision must be made as to whether more villages

covered with a less expensive public outlet strategy imply a greater
amount of benefits than fewer villages covered with an individual

house coverage strategy. The decision must be based on the two
following considerations: (1) Does the public outlet system accomplish
ita purpore ot providing potable, as well as more, water per capitu
which it is acswmed will improve the health of the villagers by
reducing various diseases; and (2) "Can the extra expense needed to
increase coverage to each house be justified by the increase in
benefits resulting from the reduction in distance to the water supply?".

To address the first consideration posed about the impact of the
public outlet strategy, we can look at the experience with such
systems in Latin America. When we speak of public outlets we are
referring to two possibilities: (1) a system of several hand pump
wells in a village and (2) mechanized pumpwell that distributes
water via piping to several public taps in a village. In discussions
with numerous professionals involved with rural water systems, there
appears to be a growing disenchantment, or concern, with water
systems that do not bring the water at least to the individual yvard.
The most important concerns are that though these limited coverage
systems may provide potable water at the source but by the time it
is ingested, it is not potable; that the amount of water used may
not increasc cnough to help keep the water potable in the hounce;

ad thal there may not be enough water available to keep recepbacies
and utensils clean.

The various diarrheal studies indicate that in-house connections
provide a greater over-all improvement in health than public outlets,
This improvement occurs in part because the water has a greater
chance of remeining potable due to the shorter distance. The shorter
distance implies less opportunity for contamination during the trip
from source to the home. However, distance has an even greater



ANNLYN, 1V
Axhibat A

Pagre 0 ol h prpen

tmpact on water use the more water available and thoe casier the
aceess the greater the probability is that water container:,
dishes, utensils, clothes, food and hands will be washed regularly,

It has been estimated that as high as 50% of diarrheal causing

agents do not reach the mouth by directly drinking unpotable water,
but by poor personal hygiene practices, and hence could be eliminated
by teaching people better hygine practices, But the success of such
and endeavor depends on a readily available source of water,

Tt is not clear what the critical distance must be to cause water
usage to rise to a level sufficient to eliminate the sources of
contamination but it has been recognized that when a new water source
iz introduced, there must be a fairly substantial change in the
distanee water has traditionally been carried.

There Lo mounbting evidence thal water at the public outlet hecomes
contaminated as soon as it leaves the ground or public tap. If the
amount of' water used increased significantly, the increase in water
wse argument alone might justify a public outlet syctem. But, as
we have seen, distance is a critical, and as yet, nquantifiable
factor that may prevent a sufficient increase in water usage.

Another important factor effecting a public outlet system is
maintenance. Experience in many countries of Latin America indicates
that hand pumps and public taps are quite susceptible co breakdowns

due to heavy usage. This factor coupled with what is often inadequate
can lead to the complete breakdown of the system. Taus the potential
benefits to accrue as result of the system are often not realized.

A final difficulty is the administration of the public water systiem.
1f each family in a community is to be financially responsible for
themaintenance of the system via monthly payments, payment enforcement
in often difficult because of problems in preventing delinquent users
from using public taps. Fxperience is mixed, but the polential for
problems exists., [In Colombia, for example, problems with Lhe casce
againgt public outlets is that buased on the Tollowing conelusnions:

(1) that the health benefits anticipated will not be realized
essentially because of the distance factor; (2) that if maintenance is
not adequate the system will not function and hence that the benefits
will not be realized and (3) that it may be difficult to collect
maintenance charges which may also imply that benefits will not be
realized.
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One choice open to the desigrer. and one being given consideration
by professionnls in rural water systems, is to significantly

increase the number of tublic outlets per village. The conventional
wisdom had held that one hand pump or public tap could serve up to

LOO people, or approximately 1S tamilies.  DButl given Lthe difficnltios
deseribed above, experts in raral watoer Supply are suggrestings that,
oune hand pump or public tap should serve Prom S-% Camilice., 1L in
now belicved thal cuch o smal o number off familion per oubtiel will

inetall pride of ownership which will direclly impact on the way in
which the outlet is treated thus reducing maintenance difficulties,
In addition, there is an implicit reduction in distance which may be
sufficient to insure that the health benefits are realized.

Whet supplying the number of houses connections, consideration needs
to be given to the extra cost of installing house connections. I7
the house connection system is cheaper, if is obviously preferable.
Hovever, if house connection are more expensive consideration must be
given to whether the extra cost will elicit enough extra benefits to
warrant the house connection system,

To justify the more expensive house connection system, the present
value of the incremental benefits over the life of the system must

be at least equal to the incremental cost per capita., TIn most
instancer there will be some health data that can be quantified,

s as days lost to diarrheal bouls, and cost of associated medical
Lreatment, 1t is admittedly weak data, but very convcervative uie of
PLoin conjunction with nonquantifinble data ean be uceful Lo Uhe
dosimier,  In annex « ulilizing health data from the Health
Sector Asscssment and a consultant's report, it is cctimated that a
$5 incremental cost can easily be justified, and s2t it as the maximum
limit for installing house connection systems, the basic assumption
being that whenever the difference in per capita cost is $5 or less,
house connection should be installed. This implies that the benefits
per dollar expenditure are higher for house connections than for
public outlets. Thus the construction strategy will

house connections systems first, and then whenever the difference is
greater than $5, public outlet systems will be constructed. Any
figure above this maximum $5 incremental limit will mean that the
public outlet system will be installed rather than the house connection
system. Setting a maximum limit implies that there exists the
possibility that the public outlet system will provide the intended
service and that the benefits per dollar may be higher for it than
for the house connection system when the extra ccst exceeds the
maximm,


http:desig.er

ANNEN 1Y
xhibit A
Fage 4 of b pages

Per capita incremental cost can be useful to the designer because
he can coribine it with the knowledge he has about the differences
betwees tne two systems (as discussed at the beginning of this
section), and simply state that given all the reservations regard-
ing public water systems, he is willing to assert that he believes
that house connections will provide enough incremental benefits to
Justify per capita cost in no greater than a certain figure. Thisg
clearly is not the most satisfactory approach, but given the
inability to quantify benefits, it would seem to be a practical one,

The purpose of calculating the incremental cost and attempting to
blace a value on incremental benefits is to eliminate or reduce the
usual a priori decision making regarding the type of system that
should be installed which sc often occurs with rural wnter syostlem
progjects,
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COST ESTIMATES BY VILTLAGE STRR

To estimate the costs of the three types of water systems,
Types A,B, and C, for village populations sizes of 200 and 760
respectively, we apply expansion factors to the village of 760
persons, and contraction factors to the village of 200 persons.
These factors are applied to the standard cost estimates of
the village of 380 persons. Annex ITI, Exhibit A provides the
cost details of the standard village of 380 persons.

For an explanation of the line items in Tables 1,2, and 2,
Please refer to Annex III, Exhibit A.
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Pare 20 ot b prgeen
Tuble |

[LL Type U - Burface travily Flow i'ystem

Population 200 persons 760 persons

Part I

a) 1.0 x $b 10,000 = $b 10,000 1.0 x $b 10,000 = $b 10,000

b) .9 x 10,000 = @,000 1.8 x 10,000 = 18,000

Part II

a) .7 x 133,900 = 93,730 1.3 x 133,900 = 174,070

b) .7 x 20,000 = 14,000 1.3 x 20,000 = 26,000

¢) LT x 30,000 = 21,000 1.3 x 30,000 = 39,000

tart, VLT

a) .0 x 20,000 = 12,000 1.3 x 20,000 = 20,000

b)Y L6 x 2,000 = 1,200 1.3 x 2,000 = 2,600

Part IV

al . 7x 54,700 = 45,290 1.7 x 64,700 = 109,990

bY .7 x 15.450 = 10,815 1.7 x 15,450 = 26,265

c) .7Tx 27,800 = 19,460 1.7 x 27,800 = 47,260

a) .7 x 33,000 = 23,100 1.7 x 33,000 = 56,100

Tart v

a) .7x 73,000 = 51,100 1.7 x 73,000 = _12k,100
$o 310,695 $o 663,785

= US§ 15,534 = Us$ 33,189

* Date for Populations of 380 persons are included in Annex IIT, Exhibit A,

See this Exhibit for identification of line it :ms.



Table 2
LT fype B - Burface System with Papt
Population SO0 ernons
et |
a) .05 x b 000500 = b 1h,enh
b) .70 x 22,500 = 15,750
c) 1.00 x 3,500 = 3,500
Part II
a) .70 x 26,000 = 18,200
b) 1.00 x 8,000 = 8,000
c) 1.00 x 22,000 = 22,000
Part III
a) .70 x 54,000 = 37.800
b) .70 x §,000 = 5,600
¢) .70 x 12,000 = 8,400
Inet. tv
a) L0 X oo = 3 80
LY .00 x 15450 = 0,000
¢) .00 x 27800 = 16.680
d) .60 x 33.000 = 19,800
Part Vv
a) .60 x 64,000 = 38,400
$b 226,845
= US$ 11,342

R
N W e
NI

H
owurw,
MM M

R
www
XXX

R
3 ~3 ~3 ~I
R

1.7 x

Annex 1V
Fxhibit B

Pagce

I of

4 pares

TOO persons

$b 22,500
22,500
3,500

26,000
8,000
22,000

54,000
8,000
12,000

ol 700
15,450
27,800
33,000

60,000

$o

1}

$b

USs$

40,500
29,250
4 200

39,000
12,000
22,000

70,200
10,400
15,600

109,900
26,205
47,200
56,100

102,000

58L, 765
29,238

¥ Data for 380 population can be found in Annex IITI. Exhibit A.

Hee this Fxhibit for identification of line items,



Table

LPyvpe A« Deep Dedd led Svabemy

Population 00 persons

Part [

a) .05 x $b22,500
b) .70 x 22,500
¢) 1.00 x 3,500

Part II

a) .70 x 45,000
b) 1.00 x &,000
¢) 1,00 x 22,400
d) 1.00 x 5,600
lart r[1]

a) [ x D0LTR0
b X )J.OOO
¢) L7 x 0,000
Tart. [V

a) .G x Ok, 700
b) .6 x 15,450
c) .6 x 27,800
Paxrt v

a) .6x 60,000

$b

nou oo Imn

i

nwounon

$b1k, 625
15,750
3,500

31,500
8,000
22,400
5,600

18, he
2,800
W, 200

38,820

9,270
16,680
19,800

36,000
27,691

= US$ 12,385
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OO persong

$b 22,500
22,500
3,500

45,000
8,000
22,400
5,600

26,180
000
(, 000

6l,700
15,450
27,800
33,000

60,000

L}

$b 40,500
29,250
4,200

o n

67,500
12,000
22,400

5,600

U I T |

53,500
8,000
10,800

itoH o

109,990
2€,265
W7, 260
56,100

i mnnu

= 1022000
$b 595,k25

Us$ 29,771

¥ Data for 380 population can be found in Annex TIT, Exhibit A,

See this Exhibit for identification of line items.
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CALCULATIONS O3 11 CATETA CORT R WATER 3Ykg

The 380 population village size is the model used for
illustrative purposes because it represents the average village
in the targe* area. In Annex IV.3 we develop two other village
sizes by applying an exvansion or contraction factor to the 380
model. Within each village size we develop three different water
systems (Types A, B, and 2). Zach is based on what is considered
to be a typical distance from the wate2r source. However, it
becomes difficult to compare them on a strictly cost basis bhecause
the distances are not always equal. Hence the purposz of this
section is to establish four distances, of Loy, 800, 1,70) and
7,000 meters for each of the systems for the three population ranges
of 200, 383, and 750. Assuming the cost data is fairly accurate,
such three system types become nneconomical at each population level,
The cost for pipe, excavation, installation and bhack illing is es-
Limated at $h,o0 per meter,

The base cosl Pigures Lor eaeh type under each popnlation Level
arce developed in Anmex B, Base costs lor Lype A are cateulaled at
hOO meters, To make the couversion Lo 30, 1,000 and Sy 00, we
add 100, (0D, and 1,000 times $h.00 respectively. The base cost
ligures for tyve B are calculated on the basis of an 800 meters
distance. To make the conversion to Loo, 1,000, and 2,000 meters we
add to the total cost from Annex B, -Loo, 200, and 1,220 times $4.60
respectively. The same procedure is followed for type C. Because
the base distance is 2,020 meters, the conversion to 403, 800 and
1,000 meters would be: -1,600, -1,200, and -1,000 times §L.60
respectively.

The calculations are based on figures which include %he volantary
labor and donated materials o° the comnity. As is discussed in
the text, these costs probably repvesent a zero economic cost or
one so low that the total exclusisn does not significantly alter
the results. Hence in the left colamn of the following calculations
will be found the oor capita costs excludine volimtary Lubor i mate-
rials, while the eight column includes those costus.  The caleulalion:
for the meter costs (or the left side arc based on oa cost of$4.8, por
meter rather than $4.60 since part of the latber includes voluntary
lahor.

The highest per capita cost figure is for house connections (HC)
and the lowest is for public taps (PT).
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TARLE 1

Lepe A (Deep peiited pstom)

Cost adjusted to oxelude commmity 'oluntary

labor and materials
(In U.S. Dollars)

I. 200 population Total Cost . $ 12,385

ota1 hajueren oot T il

II; 380 population Total Cost $ 18,362
st of (o ; 5

Tota1 Aagunien £y LPutS Ficie

ITI. 760 population Total Costs . $ 29,771

rowet Raeren cap ™ gDl

¥ See Annex 111, Exhibit A.
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TARLE 2

Type A. Deep Prilled Well (Source 400 meters)

Well Community Assistance
Distance from Soirce Type* Excluding Including
I. Population 200
A. LOO meters ne 55 62
PT 53 (0
R. 800 meters ne (3 71
P 01 69
C. 1,000 meters HC 67 76
PT 65 Th
D. 2,000 meters HC 86 99
PT 8l 97
II. Population 380
A. L0O meters HC 43 L8
PT b1 46
B. 800 meters He L 53
PT L5 51
C. 1,000 meters He ) 56
Pr b7 6l
D. 2,000 meters He 59 08
PT 57 66
ITII. Population 760
A. k40O meters HC 3k 39
PT 32 37
B. 800 meters HC 36 Lo
PT 34 4o
C. 1,000 meters HC 37 43
PT 35 L1
D. 2,000 meters Be ﬂg ﬂ?

House Connection type system.
Public top type system.

|

jge =]
H0O
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TARLE 3

Type b (Surface system with Pumps )

Adjusting Costs to exclude commnity voluntary
Labor and materials

1. 200 Population Total Cost . $ 11,342
Potal Aagusied coct TS e

II. 300 Population Total cost . $ 19,173
Total Adgusted coct T Fises

III. 760 Population Total Cost $ 29,238

Cost of Community Inputs - 4,051

Total Adjusted Cost $ 25,187

VoBlee Ammex 111, Exhibit A,
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TABLE 4

Typs BE. Curface Dyster with Pumps (Base 800 meters)

Well Community Assistance
Distance from Source Type* Excludiqg Including
Population 200
A. 400 meters He .o L8
PT 38 46
R. 800 meters He 48 56
PT "6 5
C. 1,000 meters 1ne . he 01
FT 50 59
D. 2,000 meters HC 71 8L
PT 59 82
Population 380
A. LOO meters HC 4o 46
PT 38 Ly
B. 800 meters HC Ly 50
PT L2 48
C. 1,000 meters HC LG 53
PT Ly 51
Do 2,000 meters ne HG 05
Pr al 63
Population 700
A. 40O meters HC 31 36
PT 29 3k
B. 800 meters HC 33 38
PT 31 36
C. 1,000 meters HC 34 Lo
PT 32 38
D. 2,000 meters HC 39 L6
PT 37 Ly

House Connection type system.
Public top type system.
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TARTE &

Type €. (Surface System With Gravity 1low)

Converting Costs to exelude community voluntary
Labor and Materials

00 Population Total Cost . § 15,534
Total Adgemien crel TS FI5iae
380 Population Total Cost . $ 21,903
Tota1 Aagunin coep Tt FIess
760 Population Total Cost $ 33,194
Cost of Conmunity Inputs - 5,028

See Annex 11, Exhibit A,
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Type C. Gravity System without Pump (Base 2,00C meters)

II.

[

Distance from Sourcg

Population 200

A. hOO meters

B. 800 meters

. 1,000 meters

D, 2,000 meters

Population 380

A. LOO meters

R. 800 meters

C. 1,000 meters

D, 2,000 meters

Population 760

A. 400 meters

B. 800 meters

C. 1,000 meters

D. 2,000 meters

Well
nge*

HC
he
rT

he
PT

ne

HC
HC
HC

PT

ne
Pr

Hc
PT

HC
PT

HC
PT

HC
PT

House Connection type systen,
Public top type system.

Community Assistance

Excluding

36
34

bl
b2

7
L

67
65

33
31

37
35

39
37

49
L7

Including

39
37

43
L1

46
Wy

l)t{

ho

34
32

#

38

Ly
Lo
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Quantification of Incremental Benefits
Resulting from Change in Distance of Water Source

There are 3 main categories of benefits to he con-
sidered: (1) health; (2) frrigation of family parden within
confines of yard: and (&)) wateving of livestock. Since date
exfets only for the health category our analysis 1s confined
to the changes in health that occur as a result of reducing
the distance between the water source and house. The other
benefits can be used as some unquantified amount to back-up
the results frow the change in health benefits.

Increased use of potable water leads to a reduc-
tion in morbidity and mortality which can lead to an increase
in productivity and output, and which can reduce medical
expenses for diarrheal medicines and hospitalization due to
diarrhea (i.e. cost avoidance).

The increase in productivity and output can be
measured by calculating the value of labor which 1is not fore-
gone owing to improved health. The average dailly wage in
Cochabamba and Chuquisaca is estimated to range from $2.00-
$3.50 ($b40-$b70) by CORPAGUAS and DSA. The shadow price of
farm labor during the non-prowing season ia estimated at
§ .56 or $b 11 (Rural Accoess Roads Project Paper, ATD-DILG/
'-2171, Bollvia 1976). Since a water system will affect bhoth
farm and non-farm laborers during both the growing and non-
prowing seasons, the value of the shadow price should be some-
what higher than $ .56, but less than $3.50. A figure of
$1.00 for the average daily wage would seem to be a conserva-
tive figure from both a financial and economic perspective,
Hence we assume that the economic and financial daily wage of
workers in Cochabamba and Chuquisaca is $1.00.

It 1s estimated that between 14 and 30 days of work
are lost per year by the average person as a result of gastro-
intestinal diseases. Thig estimate assumes 2~3 bouts per year
with duration of 7-10 days each (Plessas Report, pages 65-68).
If we assume there are 3 bouts of 7 incapacitating days each
(which is the average), we have a total of 21 days lost prior
to the installation of the public taps. If we assume that the
public tap system eliminates one bout, and the house connec-
tion system eliminates the remaining two, we can say that the
incremental benefit derived from the house connection system
is 14 increased working days for the average person.
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If we make the simplifying assumption that only
the head of household works, and that half of the days lost do
not occur during work periods, or that half of the work time
lost could be compensated for by a family member, we conclude
that bringing the water from the public tap to the yard will
increase family income by: 14 days x i x 1/2 = §7 per annum.
This represents the value of benefits attributable to
increased productivity or output.

Other benefits mayv accrue from cost avoldance.
It has been conservatively estimated that a campesino family
spends an average $6 per year on health. If we take this
figure and assume that 507 of the cost is expiained by water
related diciascs, that 257 of that figure is reduced by the
public tap system, and that 50% of the remaining balance is
reduced by house connections we can state that medical bene-
fits amount co $1.13 ($6 x .5 x .75 x .5) per family per year
due to house connection.

Adding the increased value of production to the
cost-avoidance on health benefits gives total annual incre-
mental benefits of $8.13 per family. TIf garden plots and
livestock receive additional water because of the house con-
nection, the $8.13 figurc would be even higher. This amounts
to a per capita benefit of $§1.16. We believe that this
represents a conservatfve estimate, since only one person per
family was considered to he productive, aud that only half
the time he would have been 111.
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Use of Present Value Teclmique
The present value formula for a constant stream
of benefits "x" over a 15 year period with an opportunity
cost of 15% is:

15

P.V.

X . 1 =x . 5.847
(1.15)

R N

In our particular example we want to equate the
present value of benefits with the present value of costs.
Where the costs are known to be $1.75, we determine x, the
constant stream of benefits, in the following manner:

x= §1.75 = 8§ .30

Thus, applying the present value technique, we
find that a cost of $1.75 requires a benefit of at least
$ .30 per person, or $2.10 per family per year, given an
opportunity cost of capital of 15%.

Given a per capita benefit of $1.18 pe: annum,
the present value of tenefits of a 15 year period with a
discount rate of 157 can be calculated as:

P.V. = $§1.16 x 5.847 = 56.78
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SOURCE, QUANTITY AND CO&T O
MATERIALS 10 BE IOAN FUNDED
(in US$ 000)
Proposed
Description _ Source Quantity Units Cost
Reinforcing Steel Code 9kl 200, 000 kg. 1k2, 000
Corrugated Iron Code 9Ll 1,000 M2 3,000
Pumps and Motors U.s. 150 ea. 300, 000
Hand Pumps U.s. 200 ea. 20,000
Galvanized Iron Pipe (2") Code 9Ll 15,000 Mtrs. 9k, 000
Ve Pipe Bolivia 530, 000 Mtrs. 1,066,900
Well Casing u.s. 4,200 Mtrs. 59, 000
Well Casing Accessories/Mt u.s. 21,000
LPiping Accessories [ncl.

v Valve & laucets u.s. 75,000
caleium lypochloride .83, 6,000 kg, 122,000
Miscellancous tboms Bolivia 13,000
Tolal Malerials 1, 805, 000

MATERTALS TO BE CONTRIBUTED BY THE GOB
FOR WATER SYSTEMS 'TYPES A, B, C AND D AND LATRINES

Uni+ Total

Description Quantity Units Pric. GOB
Cement for water systems 22,600 Bags 3.50 79, 100
Bricks . 310,000 ea. 75.00 23,250
Doors 330 28.75 9, 488
Lumber Forms & joists 85, 500 Bdrt .31 26,505
Cement for latrines lh,?lS Bags 3.50 51,502
Reinforcement 18,182 Kg. 82.50 15,000
Concrete slab 47,500
Corrugated metal roofing etc. 38,000
Miscellancous items 272730
318,075
Plus: 20% increase for inflation and contingency 602925

379,000



rROFOSED
TJECHNICAL ASS|STANCE

(in US§ oo

Granl Funded

Administrative Advisor
Plus: 8% Contingency (approximately)

Total Grant
Loan Funded

Mainfonance and Operation Advisor
Aocounting Systems Advisor
Educalion, tm omolion and Evaluation
Education, tvomotion and Evaluoation
Lducalion, Promotion and Evaluation

[ ducalion, Promolion and Evatualion
Orgunizntlonnl Refora

Mus: 100 Intlalion factor
Ui Contingency

Total Loan

Total Grant and Loan

Time

m/m

30

LAV RC R

ANKNEX Vv
Exhibit B
Page 1 of 1

1ol al Cost

181,150

18,850

200,000

191,329
46,483
23,797
23,797
23,797
24,197
25,000

358,000
36,000
28, 640

22,6

622,640



DEA PRSONNEL,

BN CENEMIT G, SR OLLED LABOK AND gy

(T

ENGINCERING

Position No.
Director [
Technical Supervisor 1
USAID P'roject Manager 1
Project Engineers 4
Mainlonance 1
Ragional Engincers 2
Building Supervisors 6
Surveyors/Draf Femen A

Peansporialion and por diom

SKILLED LABOR

Technicians
Mechanics

Sanitary Technicians
Orilling Operateys
Drilling Helpers
Mechanic tlelpers
Drivers

Masons

[N
MOWOWP Www

—

Travel and per diem

SUPPORT PERSONNEL

Adminisitrators 3
Accountant and office clerks 11
Secretaries . 5
Messenger/Watchman 3
Laborers 2

Travel and per diem

Total

Man-Month

28
40
57
155
51
82
287
120
y20

16
133
1,224
122
245
122
380
82

1,424

122
433
182
105

82
924

ANREX v
xhibit ¢
Page | oo

Cost

$ 24,549
29,232
34,399
93,719
30,6837
49,099
63,066
25,122

M8,474

0,479

25.201
36,293
200,424
14,75
19,442
11,988
38,521
0,486
393,109

];3')' 16,/

488,276

—

43,766
84,387
33,785

9,314

6,354
177,606

8,761

186,367

—————————
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DSA_OPERAYTNG EXPENSES
(In U.S. Dollars)
. Puring After
IXpenses Project Cost Projectl Cost.

Ofice tupplies $ 12,717 $ n3,0509
Telephone ‘ 1,0h7 1,904
Poslaewe, enbles, teleprams, ete. 581 1,048
Pablication 1,435 2,593
Printing o 1,938 3,529
Insurance 31,245 17,235
Flectricity 3,198 5,812
Repair and maintenance

Building 1,780 3,311

Oft"ice furnid ture and Iiquipment. 581 1,048

OLhep 2,085 5,03
Vehiele repair and maintenance 33, W37 60, 306
Par:d tools 386 690
Recondition of new vehicles 6, 600 -

97, 980 126. 1.3

Fuel and oil ' 17,90 32,506

Totals | $ 115, 9ok $ 158, 524
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CONTRACT LABOK (1LOAN FUNDED) 1/
Type A Plumbing Masonry  _ Total
I.
(Deep Well) a. Tank 500 500
b. Supporting
Structure 500 500
c. Miscellaneous 50 50
1I.
b. Pump House 50 50
IIT.
b. Pipe Installation 200 200
V.
b, DPipe Tnslallation 770 10
Yard Conncetions 250 250
Per System 1.270 1,050 2,320
Type B
1.
Surface-
pumping) a. Tank 500 500
b. Supporting
Structure 500 500
c. Miscellaneous 50 50
1I.
b. Pump House 50 50
c. Intake Structure 330 330
III.
b. Pipe Installation Loo hoo
1v.
b. Pipe Installation 775 775
d. Yard Connections 250 250
Per System 1,475 1, 380 2,855

l/ Refer to Fngineering Annex III, Exhibit E. for discussion of
other construction elements.



Type C

I.
(Surface
Gravity)

II.

III.

Per System

Tupe D

(Hand- I.
dug Wells)

Per Well

(o]

Intake Structure
Sedimentation Tank

Pipe Installation

Surface Tank
Miscellaneous

Pipe Installation
Yard Ceonnections

Masonry Work
Cover Slab/Manhole

ANNEX V

Per System (assumes 8 per community)

pxhibit
Paes 20 ot )
Plumbing Masonry Total
170 170
170 170
1,000 1,000
370 370
25 25
770 770
250 250
2,050 710 2,700
235 235
15 15
250 250
2,000 2,000





