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WATER SUPPLY AND SANITATION
 

SUMMARY AND RECOMMENDATION
 

1. Economic Evaluation
 

The economic evaluation of complete modular water supply and
sanitation systems, serving typical communities of specific sizes,

indicate higher priority for:
 

small, rural handpump latrine systems because of their low
 
cost
 

large urban systems due to high prices for water from other
 
sources and high per capita demand.
 

Modular systems serving 1,000 to 5,000 people are marginally

feasible.
 

Recommendation #1
 

A total of $725.7 million is recommended for investment based
 
on this evaluation.
 

We also recommend a review of the design standards, as well
 
as construction and contracting procedures with a view toward

reducing per capita cost, especially for communities of 1,000
to 5,000 people. With lower costs, higher coverage targets
 
can be set.
 

2. Rural Water Supply Institutions
 

The principal institutions in charge of the rural water sector are

MOP through ANDA and MOH through PLANSABAR.
 

Local communities are at the receiving end of decisions taken by
the above organizations. Community participation is limited to
taking part in the civil works during construction and to paying

for maintenance and operation. 
 As a result, systems are poorly
maintained and their operation 
 is not always efficient.

Communities may also be targeted by 
more than one institution,adding planning redundancy in a sector with many unfulfilled needs.USAID's Grant agreement 0519-320 clearly defines the need for
 
sector coordination.
 



International agency experience and recommendations favor maximum
 
community participation, projects without community participation
 
cost between 50 and 100 percent more, even when the cost of
 
contributed labor and materials is fully valued. Not only does
 
participation lower cost, but the community becomes identified with
 
the project, its operation and maintenance.
 

Recommendation #2
 

If improved coverage is to be achieved by the year 2000, there
 
is a need to define sector policy 
implementation. This should include: 

for rural project 

- closer donor coordination 

- coordination between existing agencies 

- community participation in planning and execution 
decisions
 

- and contracting at the municipal and community levels.
 

Terms of reference should be prepared for a sector policy
 
paper to be reviewed by CONIAPOS or an equivalent coordinating

body. Its technical committee could then work with
 
international technical assistance in preparing this paper for
 
GOES consideration.
 

The ideal result of this review of water policy would be for
 
ANDA and PLANSABAR to decentralize operations gradually, with
 
communities taking the lead role in planning, building,

operating and maintaining local water systems. The agencies

should progressively reduce their role, limiting it to
 
financial and technical assistance.
 

Another option would be to delegate small system

responsibilities to regional offices. Regardless which option

is selected, ANDA's rural program should be administered
 
separately with simplified procedures and as an entirely
 
separate regionalized entity.
 

PLANSABAR has a number of serious problems including lack of
 
autonomy and insufficient financial controls. Yet, it has several
 
positive aspects. Its experience in rural water supply and
 
sanitation field is too valuable, even within its present

limitations, to be lost once its ongoing program with the IDB is
 
completed.
 

Recommendation #4
 

These facts need to be carefully reviewed along with
 
alternatives to PLANSABAR's future role, efficiency,
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effectiveness and whether it should be relocated within the
 
Ministry of Health or elsewhere in the Government.
 

3. Urban Water Systems
 

a. Conditions
 

The condition of the water systems have been surveyed by a number

of studies, and in general it was favored that:
 

systems have had little or no maintenance and the design

period of a number of them has been over-extended
 

in some cases, population served has increased much faster
 
than planned
 

electromechanical equipment has suffered from power shortages,

lack of spare parts and regular maintenance.
 

Recommendation #5
 

ANDA should set up a routine preventive maintenance program

that would cover regular oiling, adjustments, changing of

gaskets, etc. At present, these operations are carried on an
 
emergency basis only. As a first step, an 
inventory should

be made and computerized, showing present condition and

maintenance needs, coinciding with an IDB request.
 

b. Waste Water
 

Urban waste water collection and disposal facilities need urgent

attention. Waste is currently dumped 
into rivers, streams and
 
lakes without treatment.
 

Recommendation #6
 

Sewage treatment plants for the main discharges should be
considered immediately. The San Salvador Metropolitan Area
 
collectors should be considered first. 
This study should be
conducted in tandem with the urban refuse, 
or solid waste

study that is detailed in the electric power sector.
 

c. Rehabilitation and Expansion
 

Only 51 percent of the urban population have house connections,

whereas others have outdoor latrines. In many towns, there is an

imbalance between water supply and sewerage services.
 

Recommendation #7
 

iii 



In order to meet urban water supply and sanitation needs
 
rehabilitation and/or replacement of existing systems should
 
be given priority. The following programs still require
 
funding:
 

Expansion of water supply and sewerage disposal in the
 
cities of Santa Ana, Sonsonate and San Miguel.
 
Feasibility studies were to be completed in December,
 
1989.
 

Sanitation systems (sewers or latrines) to balance
 
services in municipal seats that at present have water
 
supply systems. Most of the urban communities to be
 
served are small. Economic feasibility of the program
 
may require a review of design standards, in terms of
 
consumption per capita and pipe diameters.
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III. WATER SUPPLY AND SANITATION
 

The Consultants have prepared the following report with the
cooperation of the National Water and Sewer Authority 
- ANDA,the Management Unit of 
the National Plan for Basic Rural
Sanitation - PLANSABAR, the Ministry of Planning and other
 
agencies.
 

A. INSTITUTIONAL ASPECTS
 

1. National Development Objectives
 

Salvadoran authorities are aware of the critical water supply
and sanitation situation in urban and rural areas and as a
result have given 
it high priority in their development
programs. 
At the United Nations Conference on water held in
Argentina in 1977, El Salvador joined 
other nations in a
commitment to bring water and sanitation facilities to urban

and rural communities by 1990.
 

In July 1984, the Ten-Year Plan originally prepared in 
 982
was 
revised in order to prepare the National Plan for the
International Water Supply and Sanitation Decade.
 

Its primary objective is to improve public health by
providing urban and rural populations with basic services.
 
Other objectives are to:
 

-. strengthen and improve sector implementation and
 
administrative capacities
 

- work towards the financial self-sufficiency of the national

agencies by 
means of an adequate tariff structure covering

debt service, operating and maintenance costs
 

- make the communities active participants in the
 

coverage by the end of the decade.
 

development programs, as 
quality of water-supply. 

well as in the control and 

The government's goal has been adjusted to achieve 82% 

The present Administration is 
 aware of environmental
deterioration 
and its causes, which include waste water
contamination by excreta, and sewage disposal without prior

treatment.
 

2. Sector Institutions
 

Two agencies are reviewed in this study. ANDA, an autonomous
institution under the Ministry 
of Public Works with
experience mostly in urban systems; and PLANSABAR, a unit of
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the Ministry of Health working with rural programs. In
 
addition, many municipalities operate their own urban systems

while Save the Children, CONARA, FEDECREDITO and other
 
organizations have smaller programs in the rural areas. rhis
 
study does not generally review these small, largely disperse
 
programs.
 

ANDA and PLANSABAR work with the Ministry of Planning,

SETEFE, the Accounts Court, the Budget Directorate and the
 
Ministry of Finance in implementing their programs. These
 
key relationships are shown in Figure III.A.l.
 

3. kNDA 

ANDA is responsible for water supply and sewerage services,
 
as well as for the construction and maintenance of sanitary

projects for large cities and towns of more than 2,000

inhabitants. It is now expanding to serve smaller towns as
 
well.
 

a. Organization
 

There has been little change in ANDA's organization, over
 
the last several years. The *mostrecent chart was compiled

in January, 1988. (See Figure III.A.2). ANDA's 1988 total
 
personnel (3512) was somewhat excessive. O this total, 10.5%
 
were professional executives and technicians, 34.61% were in
 
administration and 54.9% :n operations and maintenance. In
 
general terms, ANDA's has a logical and consistent
 
organization, and has effectively carried out project

impleme-tation.
 

No significant dysfunction attributable to organizational
 
structure is apparent nor do major organizational structure
 
problems appear to exist. There are, however, two
 
significant organizational issues for ANDA's expansion in
 
rural water supply: The development of ANDA's regional

structure and the evolution of the Management Unit (MU) set
 
up for projects financed by AID.
 

b. Regional Structure
 

The main organizational impact on ANDA of the large expansion

of rural water supply systems is the need to develop ANDA's
 
regional structure. To provide hundreds of thousands with
 
new and improved water production facilities to villages and
 
towns with fewer than 2,000 inhabitants will involve
 
community participation in all phases, planning, then
 
construction, community education, operations, and
 
maintenance. Performing and/or coordinating these functions
 
represents a significant role change for ANDA, which have
 
primarily been focused on standard water production,
 

2 



distribution, and related maintenance operations in towns of
 
over 2,000 inhabitants.
 

ANDA has recognized the need to strengthen its regional
operations to accommodate the anticipated expansion

service responsibility. It is planning for: 

of
 

- Central office/regional office division of authority
 
over various field functions;
 

- Establishing and maintaining appropriate staffing in
the regions, especially while armed conflict persists,

and
 

- Phasing-in regional growth and functional authorlty to

coincide with the construction and implementation of

facilities in the new service sectors.
 

This decentralization process shodd deal with the high cost
of ANDA's rural water systems, probably due to high design
standards, insufficient community participation and contract

procedures. 
 See section on construction costs.
 

c. The Management Unit
 

ANDA has set up a Management Unit (MU) for projects financed
by AID. It is in charge of general management, planning,
supervision and technical guidance, with
along general

contract administration. 
 This office has carried out its
work efficiently, fulfilling its responsibilities to both

ANDA and AID executive management. Other donors and lending
agencies establish their management requirements, generally

using ANDA's regular organization.
 

This Unit contracts private firms 
to design and construct
wells and other works, and also undertakes planning and

feasibility studies, project design, control and evaluation.
It prepares an annual action plan, as well as socio-economic

project site evaluations and later bid specifications for a
pre-qualified group of contractors. For each 
contract
 
grarited, a project supervior is appointed.
 

The MU has been successful in its role for several reasons:
 

- Accountability 
-- the MU has been accountable to top ANDA
 
management, and to AID, more closely than is the norm for

development projects;
 

- Contracting 
-- the MU contracts with private engineering

and construction firms for the design and construction of
the wells, as opposed to performing all the work
 
themselves; and
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- Streamlined Procedures -- Project development procedures,
especially review steps, focus on the essentials and 
minimize redundancy. 

Other factors judged to contribute to MU success include the
 
relative simplicity of handpump well construction, and
 
greater productivity attributable to the focused nature of
 
the effort and the "project" environment.
 

Yet, there is need for a firmer foundation in project design

and management. To manage larger projects, the Management
 
Unit's technical and professional personnel should be
 
expanded and given technical assistance or training. Also,
 
ANDA's regional structure would have to be improved to
 
develop and expand projects in small towns and villages.
 

ANDA also should consider a complete reorientation of its
 
approach to rural water supply, seeking to build greater

community participation, simplified contracting procedures

and designs, requirinq of more of a community development
 
input, along with project design.
 

The main organizational issues concerning the MU are:
 

- How it should evolve to accommodate the considerably
 
expanded work load;
 

- How should it relate to the ANDA regional structure, both
 
in the near and long terms.
 

The WASH report recommended that the MU be strengthened

through additional central and regional staff. Building on
 
the MU's success is the logical organizational strategy for
 
expansion. Continuing to rely on the private sector for
 
design and construction also seems to be a clear choice.
 

What is less clear, however, is the appropriate MU
 
responsibility for operations and maintenance beyond project

implementation. It is our view that ANDA, as an institution,
 
should develop its rural water supply organization as a
 
separate, subordinate entity with a modified, community

participatory project approach essential to long-term success
 
in rural areas. It's regional structure for rural programs

would be a part of this entity with authority for all on
going operations in each region delegated to the regional

director. This is primarily because of potentially lower
 
construction and maintenance costs, overall ccmmunity

responsibility, resource and management efficiencies
 
available to consolidated operations, as well as greater
 
service accountability.
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d. Project Finance
 

ANDA uses two sources of budgetary financing. The ordinary

budget comes from ANDA water revenues, which are used to pay

for operating costs. The extraordinary budget is made up of

foreign aid project funds. 
 This budget is prepared on a

project basis. The project management unit, SETEFE, the

donors (ie: AID, BID), and the Accounts Court all control the
 
use of funds.
 

Budgets are often revised, however, when ANDA declares 
an
 
emergency project. It may receive the total amount of funds
 
at the beginning of the project, allowing for fast action.
 
Plans and programs using national funds are administered by

each department and sent to the budget manager. 
AID funds
 
are administered based on the Management Unit's budgets and
 
calendars.
 

The AID Management Unit processes financial transactions
 
between SETEFE, Accounts Court, AID and ANDA. Payments are

authorized, according to funding, by the
SETEFE project

supervisor to ANDA's Administration Department. This
 
Department acts as controller and has three divisions
 
designed to handle finance, logistics and properties. The

Financial Division prepares and controls ANDA's budget and
 
disbursements, supervising all financial transactions.
 

Finally, AID financed projects are audited by the management

unit. External auditors carry out administrative audits and

financial transactions are audited by the delegates of the
 
Accounts Court.
 

e. Maintenance and Equipment
 

ANDA's heavy equipment and vehicle fleet need adequate

maintenance in order to support the maintenance of its water
 
system. Equipment management is comprised of keeping

inventory of equipment and spare parts, doing regular

preventive and corrective maintenance regularly, acquiring

the necessary equipment and spare parts, and the appropriate

training of maintenance personnel.
 

The maintenance department is divided in two divisions  the
 
electro-mechanical division's 
auto repair service and the

division of electricity and pumps. Even though the two

divisions complement each other, they are lc.-ated at opposite

ends of San Salvador. The first one has 76 employees of

which only 7 are technical personnel, the second division has
 
112 employees of which 22 are professional and technical
 
personnel. 
 Thirty percent of ANDA vehicles are inoperable

and only 50% of the remainder are in fair or good condition.
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The high rate of damaged vehicles requires that the auto
 
repair service be devoted almost entirely to corrective
 
maintenance, to the exclusion of preventive maintenance.
 
Therefore, ANDA is short of vehicles needed for its work.
 
It lacks a computerized inventory of equipment and spare
 
parts. There is al5c limited personnel training.
 

f. Purchases
 

ANDA's purchases follow two separate procedures for the
 
ordinary and extraordinary budget. Ordinary budget purchases
 
under C 25,000 require internal approvals at several levels.
 
Acquisitions over C 25,000 must be made through public or
 
private bids.
 

Purchases with extraordinary budget funds require numerous
 
approvals. This causes considerable delays. In addition to
 
ANDA's approval of the action plan, bid specifications, pre
qualification, evaluation and hiring of contractors, the
 
Accounts Court Delegation to ANDA, SETEFE, and the Accounts
 
Court of the Republic also must approve the purchases. There
 
are currently no procedures to speed up this process.
 

4. PLANSABAR
 

a. Organization
 

PLANSABAR, was created as an institutional entity by

Ministerial Resolution No. 332, of the Ministry of Health,
 
on October 20, 1980. It was established as part of the Rural
 
Aqueducts Department of the Directorate of Health
 
Engineering.
 

Presently, PLANSABAR has a total staff of 454, including
 
professionals, technicians and skilled workers distributed
 
among the four regions and the Central Office. Four hundred
 
and three staff members work in the Unit, and 51 are located
 
in another MSPAS dependency.
 

PLANSABAR has gone through two stages development since it's
 
inception. The first stage, in (1980 to 1985) was a period

when the programs it was responsible for, financed by IDB
 
loans, were implemented approximately as scheduled. At that
 
time, PLANSABAR operated as a Management Unit of MOH directly

under the Minister, with an administrative structure which
 
fitted its needs. (See Figure III.A.3)
 

However, for administrative and partly political reasons, it
 
became difficult to give sufficient attention to the
 
Management Unit. Funds were also spent without sufficient
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control.
 

In the second stage (from 1985 to the present), while
 
continuing as a Management Unit, it was lowered in the
 
hierarchy, from a direct dependency of the MOH to a
 
dependency of the Media Attention Division. From the moment
 
it moved to this level, the ability to make decisions has
 
become more cumbersome. This has severely affected project
 
implementation.
 

Regarding its Loan 772/SF-ES scheduled to begin in 1991, IDB
 
made observations about this change and the administrative
 
structure which was blocking program implementation,

especially purchasing. To date, only some of the proposed

changes and corrections have been made with limited
 
improvements.
 

b. Coordination within the Ministry of Health
 

PLANSABAR works with the MOH Offices of Environment,

Sanitation, Planning and Finance. The latter office handles
 
all requirements of the MSPAS and its dependencies. This
 
causes delays and inefficiencies in purchasing goods and
 
services. Another key program relationship is with the
 
Ministry's community health program, which helps to ensure
 
that water and health education go hand in hand.
 

c. Future of PLANSABAR
 

In the event the agency receives more funding it should be
 
done so with autonomy and financial controls. One
 
alternative would be to set it up as an autonomous agency or
 
public company under the Ministry of Health; however, there
 
is no precedent for this under the MOH.
 

Another would to be transfer its expertise to ANDA. As a
 
part of a separate entity, specializing in rural systems,
 
and using simplified procedures adapted to local needs, with
 
regionalized technical support to allow for low-cost, local
 
construction contracts and greater community participation

should also be considered.
 

5. MuniciDalities
 

The ISA Consultants were unable to review the institutional,
 
financial, engineering or operational conditions of the
 
municipal water systems. Such a review is crucial to the
 
decentralization of local water supply systems. The recently
 
increased municipal autonomy will make this survey important
 
to sector planning.
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The Salvadoran Municipal Development Institute, in charge of

providing technical assistance and support to municipalities

was established in March 1987. 
 While it has autonomy, and

receives 2% of the municipal budget, it does not consider

itself 
qualified to provide support to municipally-owned

water systems. Thus, ANDA may be best qualified to fill this
 
role.
 

6. Comunity Participation
 

The above organizations make the decisions 
 for local

communities. At best, community participation is limited to

talring part in civil works and to participating in their

mai'tenance and operation. As a result, systems are poorly

maintained, and their operation is not always efficient.
 

This situation contrasts with 
the WHO and multilateral
 
financial institutions' recommendations which specify

community participation from planning through actual

operation, with outside institutions preferably being limited
 
to finance and technical support roles. This usually results
 
in:
 

-Community acceptance of greater responsibility

-lower cost of construction and simplified design

-fuller collection of water fees and greater prospects, for

community coverage of total cost.
 

7. PLANSABAR-ANDA Relations and Comparison
 

Relations between PLANSABAR and ANDA are fairly harmonious.

Occasionally one agency will undertake water-supply projects

already planned by the other without prior consultation,

provoking some interinstitutional friction. 
The same thing

happens with other social service institutions such as the

Ministry of the Interior, CONARA, Youth Community Development

and others.
 

Another source of friction is the difference in community

participation policy. While ANDA fully finances construction
 
and hires local unskilled labor, PLANSABAR signs a contract

with the community to donate unskilled labor and local

materials. Communities thus prefer ANDA projects.
 

This lack of coordination should be brought to the attention

of the National Committee of Water Supply and Sanitation

(CONIAPOS). This committee was created in 1982 by Decree 885

of the Revolutionary Governing Junta. It consists 
of the

President of ANDA, Coordinators, representatives of the

Ministries of Health (MOH) and Planning (MIPLAN). 
 It has a

Technical Advisory Committee made up of representatives of
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ANDA, PLANSABAR, Sanitation (Department of MOH) and MIPLAN,
 
with the advice of OPS. It's principal objective is to
 
coordinate and plan water supply and sanitation.
 

The above Committee, from its creation until 1986, functioned
 
normally at first but gradually lost its coordinating
 
functions because it was not given the necessary support.
 
It has stopped functioning since then.
 

The recent USAID grant agreement 0519-320 recognizes this
 
issue and establishes steps for meeting coordination
 
objectives between the MOH and ANDA.
 

In addition to poor control of funds, PLANSABAR has the
 
disaavantage of being a part of a Ministry. Thus it is less
 
flexible than ANDA, and its capacity to carry out projects
 
is much more limited. However, it has the advantages of
 
lower cost per person served, even when community labor and
 
material contributions are valued, and PLANSABAR but not MOH
 
administrative costs are included; intensive community
 
participation, with full payment of water fees and a greater
 
likelihood of effective maintenance;
 
closer identification with community health programs.
 

ANDA is improving on these points, especially under project
 
0519-320, specifically through:
 

-The strengthening of and delegation to regional offices
 

-the projects inclusion of the public health program
 

-further community participation.
 

B. INVENTORY OF FACILITIES
 

Extensive surveys by the consultants were carried out at ANDA
 
and PLANSABAR to ascertain the inventory of existing
 
facilities according to the population being served. The
 
inventory covers the location, condition, service area,
 
characteristics, capacity and adequacy of both water and
 
sewerage facilities.
 

The water systems' inventory, especially for the larger urban
 
systems, included the source of supply, treatment,
 
transmission, distribution, storage, pumping, service
 
connections, and public outlets. For the larger sewerage
 
systems the characteristics taken into consideration include
 
service connections, collectors, interceptors, pumping,
 
treatment, and disposal features.
 

A general summary of the national coverage of these
 
facilities is provided, followed by detailed inventories,
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listed by agency.
 

1. National Coverage
 

National Coverage statistics, presented in Tables III. 
B.l
and 2, indicate that 
44.5% of the population have water
supply and have
60.5% sanitation facilities, including
latrines. Graph III.B.3 illustrates the coverage be agency.
All major populated areas 
and most small communities have

sanitation systems with service connections.
 

a. Differences in Coverage Data
 

The trend in rural water supply facilities (See Table
III.B.4) 
shows an unusually drastic drop of population

coverage from year 1986 to 1988, from 41.6% for 1985 to 20.1%
for 1986, to 7.4% 
for 1987 and to 10.1% for 1988. The 1988
WASH Report refers to this drop, and quotes a figure of 13%
for rural water coverage. As explained by PLANSABAR and
ANDA, this 
is the result of a close check of systems and
figures of rural water supply that 
began in 1986. The
decreasing figures are also a result of the difficult access
conditions 
 to the conflict areas, preventing accurate

inventories as well as deterioration of the systems for lack
 
of proper maintenance.
 

In an October 1988 report, the Pan-American Health
Organization gives an 
18.3% water supply coverage of rural
population while the Ministry of Health notes 
it to be on

the order of 21%. The disparity is due to:
 

-the methods used to gather and classify information
 

-and the number of organizations working in rural water
 
supply.
 

The high coverage given to latrines in the rural 
areas is
questionable, although the figures are not easy to verify.
In the case of the urban areas, the figures are reasonable.

This matter will be solved with the results of the Rural
Water Supply & Electricity Services Survey in El 
Salvador
 
which is being conducted by AID.
 
ISA will adhere to ANDA's statistics, which we consider as
 
currently the most reliable.
 

b. Coverage of Municipalities
 

El Salvador has 262 municipalities, 177 of which have water
supply provided by ANDA, 72 by the municipal governments and

13 lack water supply systems. See Table III.B.5. Of the 262

municipalities, only 82 have service connections and 180 lack
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TABLE 111. I. 1
 

N AT IONAL COVERAGE OF
 

WAZER SUPPLY AND SANITATION
 

FACI LITI ES, DECEMBER 1988 (%)
 

SUMMARY
 

4.............................................................................................................
 

PERCENTAGE PERCENTAGE PERCENTAGE
 

OF OF OF
 

D E S C R I P T 1 0 N URBAN RURAL GLOBAL
 

POPULATION POPULATION POPULATION
 

BEING SERVED BEING SERVED BEING SERVED
 

I -----------............. I
.................................-...............................
 

.... ".....".... '!....................|.........°'' .... I.......''•........I
 
I I 

1W A T E R S U P P L YJ 8 3 . 4 0 1 0 . 1 0 j 4 4 . 5 0 

.......... -.....''-'-I ........-...... .-.--------- .... .................. I 

II 
I I 

I ............... I.......... .. I. ......'''''''''..... ... i........ ....... . 

SANI TATION 85.60 38.60 60.50 


I I 

I I 

.................................................................................................
4
 

SOURCE : A N D A
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TABLE Ill. 3. 1 ( a )
 

NATIONAL COVERAGE OF
 

WATER SUPPLY AND SANI TAT ION FACILITIES
 

POPULATION COVERED, DECEMBER 1988
 

I WATER SUPPLY I SEWERAGE 
P 0 P U L A T I 0 N................................................................... 

R I URBAN IRURALUR3AN RURAL 


-------------------.....-....-....--............-..............
 ,.-......
 
S E R V E D B Y HOUSE I EASY HOUSE I EASY HOUSE LATRINES I LATRINES
 

ICONWECTION I ACCESS lCONNECTION ACCESS ICONNECTION I
 
................ I ........ I ...... I........I ...... I ........ I........I ........ I
 

----------- ------ ----- ------ ----- ------ ------I-- ---

A N D A 1,671,972 109,500 57,320 1,800 1,339,614
 

---------.- I................... i ......... I.................. ...................
 

P L A N S A B A R 930 I 202,018 7,600 670,863 1,034,470
 

............. -.............-- - ..... I............--.... - ----- I----------.. . ----------"- -


A L C A L D I A S 58,698 I
 

......................... ...... I.......I .........I-.......I ....... .I...........  ..... 

ICOMMUNITIES I I
 I 
 I

I S E L F 127,4701 -

I SERVED 

I...... -......... I- ......... I----I.- - I.....------ -----------.... ...........
 
II I I I I I II
 
I T 0 T A L 1,859,070 109,500 259,338 9,400 1,339,614 670,863 1,034,470 I
I IIII
 
.....................................................................................................................
 

SOURCE : ANDA
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TABLE I I I.B. 1(b)
 

NATIONAL COVERAGE OF
 

WATER SUPPLY AND SANITATION FAC I L I T I ES
 

BY TYPE OF SERVICE AND AGENCY
 

DECEMBER, 1988
 

............................................................................+
 

T Y P E POPULATION ATTENDED BY I POPULATION I I
 
OF .................................. I I I
 

S E R V I C E A N D A I % I OTHERS I SERVED I I
 
............. ........... I.I......I .. I.......I.I
II I I I I
 
WATER SUPPLY I I I I I


II I I I I
 
---------------- -------- - . ...........
.......--.. .I -----


WITH HOUSE J I I
 
1,729,292 I 34.4 389,116 I 7.7 2,118,408 j 42,1
 

CONNECTIONS I I I
 
..-................. ..... I. ........... ------.. ........... -----


IWITH EASY ACCESS 111,300 I 2.2 1 7,600 1 0.2 1 118,900 1 2.41 

---... --- -...........I- . - I--- - ------- -- ---II... -.°I - - - -----..... -I I --I -- --...................
 

I I I I I I
 
T 0 T A L 1,840,592 136.6 396,716 7.9 2,237,308 44.5
 

-----------.... ..... - ........ I......I.. ........
I- ----

SEWERAGE I 
 I
 
AND 
 I I
 

I
LATRINES I 

.............. I..................... I. .......... I..... I
 

WITH HOUSE I I I
 
I 1,339,614 26.6 - 1,339,614 126.61
 

CNNECTIONS I I
 
............ I......... ....... ......... I......... I... I
 
- -------- I I 


WITH LATRINES I 1,705,333 33.9 1,705,333 I 33.9
III II II
 

........................... I-....... I. ....... I....
III I I I I I
 
T 0 T A L 1,339,614 I 26.6 I 1,705,333 I 33.9 3,0.,947 I 60.5

III I I I I I
 
..........................................................................
 

SOURCE :ANDA
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TABLE Ill. B. 2.
 

NAT I ONAL COVERAGE WIT H
 

SANITATION SERVICE
 

TO ECEMBER 1988
 

.............................................................................
 

I POPULATION COVERAGE (%)
 
CONCEPT I..........................................................
 

19 87
1 1 19a88 

--. ...------------------------987 .-----------
,-..... 1988-------------------------.-------
II ANDA IOTHERS I TOTAL ANDA IOTHERS I TOTAL 

......................... I ...... I ...... I ...... I ...... I ...... I ...... I
 

URBAN SAN I T A ; I ON 55.3 28.6 83.9 57.0 28.6 85.6 

POPULATION WITH SEWER SERVICE 55.3 55.3 57.0 57.0
 

............................... ....... I.........I .....---- ...- ......... -.......
-I -

POPULATION WITH LATRINE j 28.6 28.6 28.6 28.6
 

.............................. I.......I ..... . ... ........... .. ..........
 
R U R A L S A N I T A T 1 0 N 37.4 3W6 38.6
 

.......... I.....I..... ..... I.....I..... I..... I
 
POPULATION WITH LATRINE ." 37.4 37.4 I " 38.6 38.6 

------ --------------- -----........ I .. . . . I.....-------- -I.....---- I I...... I......... 
I GL0BfL COVERAGE I 25.8 33.5 59.31 26.61 33.9 60.5 

-------------------- -....... I........ ...... I.. ......... ......... 
POPULATION WITH SEWER SERVICE 25.8 - 25.8 J 26.6 I 26.6 

I--------------...................I ........ -.....--- I...... I..... ..... 
J POPULATION WITH LATRINE . 33.5 J 33.5 j I 33.9 33.9 
.......... 
 ................................................................ 
 . ......... 
 ........ ...........
 

SOURCE : A N D A
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COVERAGE OF WATER SUPPLY
 
COUNTRY WIDE
 

WITHOUT SERVICE (55%) 

5C) 

PLANSABAR/OTHERS (8%)
 

ANDA (37%) 
SOURCE: ANDA 



TABLE 111. B. 4. 

NATIONAL COVERAGE OF
 

WATER SUPPLY AND SANITATION
 

PERIOD 1982 1988
 

*...................................................................................
 

I POPULATION COVERAGE % 
C 0 C P T ..............................................N E I 
 I
 

J 1982 I19 3 I 1934 1985 I 986 1987 1988
 
................................... I . I...... I...... I-...... I ...... ------


U R B A N W A T E R 69.9 72.6 75.6 77.1 75.8 89.7 83.9
 
.................................. I . I...... I---.----...... I............
I 

POPULATION WITH :,OUSE CONNECTION 64.5 I67.3 70.5 I 72.1 J 70.5 I 84.5 79.2 
-----------------------------............ I.---- I-- I....
...... .. 


SPOP. SERVED WITH PUBLIC OUTLETS 5.4 5.3 5.1 J 5.0 J 5.3 I 5.2 I 4.7
 
I--------------------------........-.. 
....... I..... I...... I....
 

II I I I I I I
 
............................................. I.....I.....I .. I..... I......
 

R U R A L WA T E R 41.2 43.7 I42.6 I 41.6 I 20.1 J 7.4 I10.1 
................................. I.....I.....I.....I.....I ..... 
 I.... I. 
POPULATION WITH HOUSE CONNECTION J 7.9 I 26.6 J 26.0 I25.4 13.1 7.1 J 4.7
 
.................................. I.....I ..... I...... I -----.....-.. I....
 
POP. SERVED WITH PUBLIC OUTLETS 33.3 I 17.1 16.6 I16.2 7.0 0.3 5.4
 
.................................. I ...... I ......I ......I . ............


I I I I I II I
 
.................................. I..... I...I .........-. I... I.------

IGLOBAL COVERAGE (URBAN AND RURAL) 55.3 I55.9 56.5 56.6 I43.7 I42.5 44.5
 
................................. I.....I ................I...... I---.---
I 


I I I I I I I
 
..................................
I.... .. I.. I -.. I .... I.... I
 
U R B A N S A N I T A T 1 0 N 81.3 85.2 87.2 I87.7 I88.6 I92.5 J 85.6
 

I------------------........................I ... I ..... ..- ..-

POP. SERVED W/SEWER CONNECTION 50.1 53.0 I55.9 I57.3 I55.9 J 60.6 J 57.0
 
................................. I .. I.. I--..I... I -.. I-..--
I-.. I
 
POPULATION SERVED WITH LATRINES I31.2 I32.2 I31.3 J 30.4 I 32.7 31.9 I28.6 ........................ .i......I .... I..I.. I....I.I ..
 

II I I I I III
 

.................................. I ..... I I I ------.......
..... ...... ...... 

RURAL SANITATIONI I I I I
 
................................. ...... ............ I ...... I .......
 
POPULATION SERVED WITH LATRINES 26.1 35.2 I34.8
I34.3 I33.4 J 32.1 38.6
 ........................... I .... I..I.. I..I.. I..I ..
 

II I I I I I II
 

.................................. I.....I........ . ..... ..... . ..... 
 I ...... 
IGLOBAL COVERAGE (URBAN AND RURAL) 149.4 55.7 I56.0 I 55.7 I57.8 I 59.3 J 60.5 
.....................................................................................
 

SOURCE : ANDA AND PLANSABAR 
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- -- - --

TABLE II. B. 5.
 

MUNICIPALITIES WITH AND WITHOUT WATER SYSTEMS
 

AT NATIONAL LEVEL, TO DECEMBER 1988.
 

.-----...............................................................................
 ,. 

IIUNICIPALITIES WITHI I
 
I WATER SYSTEMS I TOTAL OF I TOTAL OF
 

NUMBER I
................... IUNICIPALITIESI1JNICIPALITIES
 

D E P A R T M E N T OF I ATTENDED BY I WITH WITHOUT
 

IMUNICIPALITIESI ................. WATER SUPPLY WATER SUPPLY
 

I I J UNICI I
NANDA 
I I I IPALITIES I
 

--------------------.-.------------.--.------ - --I........--- ---

IAHUACHAPAN 12 11 I 12
 

.............
I.-'--.............. -----.....--. "' '''''''''''.....
 
ISANTA ANA 13 12 J 1 13
 

I....................- . I
............--------............... .......... ......... 

ISONSONATE I 16 12 3 15 1
 

................... --... I......I... ..............
--........ .I..... 

ICHALATENANGO I 33 15 18 1 33 1
 

----- I- - I......... - -


ILA LIBERTAD 1 22 14 7 21 1
 

I.................. I . ...... ........ . . .... I......... - - - 

............. I........I....... -.....- - -.- ....... I- -I-

ISAN SALVADOR 19 17 2 19
 

I ........................ ....... I............I .............
 
ICUSCATLAN 16 12 1 13 J 3
 

1.......................................................... .-......... . .........
 
ILA PAZ 22 19 2 21 1
 

1................................... I..............I........
 
ICABANAS 1 9 6 3 9
 
I - I....----.... I.. I ........................
 ............ --...


ISAN VICENTE 13 12 - 12 1
 

.................. ------- ------------... ---------.-.....-... I.........
 

IUSULUTAN 23 19 1 20 3
 

-I- ..........- ..... ..-

ISAN MIGUEL 20 13 7 20
 

.................. ......--....I . -.. I.. 


I... ..... - - - - - --------.........-...... .............. ..............
..... 
I"WRAZAN 26 6 18 24 2
 
.......... I ....... ........ .'..............I
.... '............. 


ILA UNION I 18 9 8 17 1
 
........... I.............I.........'.......'.............I .......... I
 

T 0 T A L I 262 I 177 72 249 13
 
.....................................................................................
 

SOURCE : ANDA AND PLANSABAR
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sewerage facilities and are served by septic tanks and/or
 

latrines.
 

2. ANDA Water Supply
 

For the 177 municipalities served by ANDA, the systems are

classified according to the size of the population. These
 
are:
 
-San Salvador Metropolitan Area, covering 10 districts in
 
the departments of San Salvador and La Libertad.
 

-5 systems covering towns with a population over 25,000.
 

-15 systems covering towns with a population of 25,000 to
 
10,000.
 

-29 systems covering towns with a population of 10,000 to
 
5,000.
 

-118 systems covering towns with a population of under 5,000
 
persons.
 

Appendix III.B.1 shows the first three groups of major

systems with full detail of their location, existing and

served population, system characteristics, operation and

maintenance costs, and some information about existing

sewerage facilities. Appendix III.B.2 contains details cf
 
the remaining systems.
 

Spot inspections of ANDA systems have led to the following

main conclusions.
 

-In general, the systems were built a number of years ago.

Among these visited, the most recent were over ten years

old, and most of them are over 25 years old, this meaning

their design life is overextended.
 

-Even with little maintenance, the electro-mechanical
 
equipment, especially the large pumps, function well due
 
to good equipment quality. 
 The pumps tend to overheat,

have leaks and show other indications of poor maintenance.
 

-Some of the water sources visited are produce smaller flows
 
than when the systems were built.
 

-ANDA urgently needs an extensive detailed equipment

inventory program to ascertain their condition and needs
 
for overhaul, replacement and expansion.
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3. PLANSABAR Water SupplV
 

Table III.B.6 is a summary of the PLANSABAR systems by
 
department, communities, and population. Appendix III.B.3
 
contains detailed individual information of each PLANSABAR
 
system.
 

PLANSABAR is implementing a third program dealing with rural
 
water supply and sanitation that is being financed in part
 
by IDB. In conjunction with a previous Government-financed
 
program, it has already installed 205 water supply systems
 
serving 376 communities throughout the Country. However, 34
 
of these systems are not effectively serving the population
 
because of the following factors:
 

-Systems have reached their design life expectancy and have
 
become obsolete
 

-Community population has increased beyond projections
 

-There has been little or no maintenance due to their
 
location in areas of conflict.
 

Of the 205 systems, 139 are gravity systems which have low
 
operation and maintenance requirements. The remaining 66 are
 
pumping systems. The communities are provided with house
 
connections in most of the systems; other systems provide
 
public outlets.
 

5. ANDA Sanitation
 

It is of great concern that waste waters from urban sewer
 
systems are discharged from their collectors, without
 
treatment, into rivers and streams. Appendix III.B.4 shows
 
the locations of final waste waters discharge for the main
 
sewerage systems. Taking the figures given in Table III.B.1
 
for urban population with sewer house connections, and
 
assuming a very low 30 liters per person, per day as a waste
 
water average, 42,000 cubic meters of untreated waste is
 
being dumped daily into water streams, contributing to their
 
pollution and contamination with serious health and
 
environmental consequences.
 

Inventory analysis indicates the following:
 

-A number of systems have overextended their period of
 
design.
 

-Most of the systems do not have the capacity to meet
 
present demands of the communities they serve.
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TABLE Ill. 3. 6.
 

RURAL WATER COVERAGE BY PLANSABAR
 

TO DECEMBER 1988.
 

..................................................................................
 

I DEPARTMENT R U R A L IMUNICIPALITIESI I LOCALITIES POPULATION I 

J J POPULATION S E R V E D IS E R V E IS E R V E D
 

I -- -- - --.......... I ---........I --- ....... .I
I.......... ..... I-........ .I 

ISANTA ANA 1 258,000 10 31 1 42 1 37,"3
 

I......... . . . . . . I . .-. -------------..... . . . . . I I.. .. . ..I. . . . . . . I
. . . . . .. -. 
IAHUACHAPAN 1 210,000 1 8 13 1 41 1 32,277 1
 

. . . . . . . . . . . . . . . . I. . . . . . . . . .I.. . . . .. . . . . . .. ..I. .. .. ...... I . . . . . . . . ..I.. . . . . I
 
ISONSONATE 1 240,000 1 5 1 18i 39 31,689 1
 

1....... .. I .............................. .I ......... I....... I
.......... I 

ILA LIBERTAD 1 263,000 I 10 13 1 31 1 25,347
 

.... ..... ........ I 

ICHALATENANGO 1 92,000 J 21 I 31 48 14,343 1 

................ I............. ............ ....... .I....... I
 

................................. I.................. I .I ...... I
 

. I I I ......... 

ISAN SALVADOR 1 213,000 1 4 5 8 4,704 1
 

I ............... I......... I ............ . .. I. . . .... ...... . I............ I
 
ILA PAZ I 177,000 I 9 171 37 19,026 

................I............. ............ ....... ....... .I
I I I .I....... 

ISAN VICENTE 1 116,000 1 31 5t 71 3,3601
 

1... ....... ...... ---....... .. I.....-..-.....--I........I
I I- .... -


ICABANAS 1 104,000 1 5 1 6 10 I 3,822 1
 

................. I............ ..----------........ I
. I I ...I....... I......... I 
ICUSCATLAN 135,000 1 5 I 7 1 13 1 3,738 1 

... ........ ------ I ----.......... I. . . . . . I. . . . . . . . . . . . . . . .I ------- ...I...... 
IUSULUTAN 275,000 9 10 1 35 1 9,366 

. I .......... .I
................ ............ ............ ........ I....... 

ISAN MIGUEL 270,000 1 9 14 J 25 J 8,274 

1................ I.. . . . . .... - -... ............ -.... . . . . .. . ..... ---- . .. 
IMORAZAN I 103,000 14 18 I 22 J 8,442
I........ I......... .......... I ............... I........I
 

ILA UNION I 227,000 j 9 171 18i 8,169 

I -- -- --.......... ....... I . I ...- I I-........... i--.. ... ....... .... 

T 0 T A L I2,683,000 1211 2051 3761 210,000
 

---........................... ...............................................
 

SOURCE : PLANSABAR
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-The electromechanical equipment is severely taxed due to
 
frequent power cuts and scarcity of spare parts.
 

ANDA has been repairing and improving their systems using
 
foreign assistance, especially from AID. A nationwide
 
program of replacement and/or rehabilitation of existing
 
systems should be prepared immediately.
 

6. Rural Community Survey
 

The AID-financed "Water Resources Inventory and Proposed
 
Solutions in Selected Communities of El Salvador" was
 
completed in May 1989. Of the 319 rural communities visited
 
and studied, 311 have water supply systems of which, 303 are
 
currently operating. The communities range in size from 230
 
to 11,000 residents. The number of systems by source and
 
type is shown Table III. B.7. below.
 

TABLE 111.8.7
 

WATER SYSTEMS BY SOURCE AND TYPES
 
.... ......... °. .. .. ............. ..... .. .... .......
 

Pressure systems (by pumping) 182
 

Pumping from springs 111
 

Pumping from wetis 71
 

Gravity systems (from springs) 129
 

Totat from springs 240
 

Communities served 311
 

According to the report, 82% of the communities have
 
deficient water systems. The main problems identified in
 
that study generally affect most of the older systems. They
 
are:
 

-In most cases, spring and well production does not satisfy
 
present demand. In other cases, a deficit has been caused
 
by an abnormal increase in population (mostly displaced
 
persons).
 

-Systems are poorly operated. Part of the problem is due
 
to the operating of control valves without the knowledge
 
of system operators, leaving other zones with insufficient
 
water.
 

-Water is used for purposes not considered in the original
 
design. PLANSABAR designs for domestic use, but it is also
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used for brick factories, agriculture and poultry farms,

thereby creating a deficit.
 

-Pumping equipment is in bad condition, lowering operating

efficiency. In other cases, the pump capacity is inadequate

for current demand.
 

-Problems are caused by lack of preventive maintenance.
 
Maintenance work is mainly plumbing and electromechanical.
 

-Water sources are contaminated due to infiltration of
 
effluent.
 

Graph III.B.8 shows the breakdown of problems the study

encountered. The study did not clearly indicate how the
 
communities were selected and whether they represented a
 
reasonable sample of Salvadoran rural communities.
 

7. Assessment of Infrastructure Damage due to Conflict
 

Physical damage to infrastructure in the Sanitary Sector,

has been relatively minor. In a damage assessment made in
 
April 1986 for the years 1979-1985, its value was C5.83
 
million, only 2.2% of the total value of physical damages
reported for all sectors. See Table III.B.9.
 

A new assessment was made in the period 1986-June 1988.
 
Additional physical damages of US$1.82 millions 
 were
 
calculated - Table III.B.10.
 

The indirect damage cost represented by security

installations and services, petroleum products for emergency

generation, lost revenues from service interruptions,

overtime, indemnization claims, etc. far exceed the direct 
costs - Tables III.B.ll and III.B.12. These were C87.34 
million for the period 1978-1985 and $3.48 million for the 
period 1986-June 1988. 

Since June 1988, physical damages have increased slightly,

but indirect damage continues to grow, specially from power

cuts which increase petroleum use and equipment damage.
 

Because of ANDA's continuing deficit, it is impossible to
 
meet the cost of these damages. Donor countries and AID have
 
contributed to finance part of the rehabilitation and ANDA
 
has stopped sending maintenance crews, especially to the
 
areas of glerrilla warfare.
 

C. PROJECTS UNDERWAY/PLANNED
 

Both ANDA and PLANSABAR are currently engaged in the
 
implementation of large projects totalling about US$250
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TABLE Ill. B. 9.
 

SUMMARY OF DIRECT DAMAGE COSTS TO ANDA INSTALLATIONS FROM 1979 TO 1985
 

(EXPRESSED IN COLONES)
 

...................................................................................... 
 ..............................................................
 

No I D E S C R I P T I 0 N 1 1979 I 1980 1 1981 1 1982 I 1983 I 1984 1 1985 1 TOTAL 
------------------------------------ - - --................................................................ ..... °-... 
1 j BUILDINGS AND INSTALLATIONS 

2 HEAVY EQUIPMENT 

j 4,402 

I 840,579 j 
106,862 255,227 I 
65,000 I I 

393,141 

96,000 

45,674 I 66,812 I 172,560 

150,000 I I 
1,044,678 

I 1,151,579 
3 I LIGHT EQUIPMENT & TOOLS j 27,741 I 1,498,151 I 364,569 J 680,160 I 566,440 I 216,940 I 113,745 I 3,467,746 
4 I OTHERS I 94,920 I I I I 11,395 I I 60,296 I 166,611 

°-... o. --.......... .... o....------.----------------........................................................... 


IT 0 T A L I 967,642 I 1,670,013 1619,796 1 1,169,301 I 773,509 I 283,752 I 346,601 I 5,830,614 
+.............................................................................................................................
 

SOURCE: EL SALVADOR DAMAGE ASSESSMENT (1986)
 

TABLE III.B.10
 

SUMMARY OF DIRECT DAMAGE COSTS TO ANDA INSTALLATIONS FROM 1986 TO JUNE 1988
 

(EXPRESSED IN US S '000)
 

..................................................................................
 

No I D E S C R I P T I 0 N 1 1986 1 1987 1 TO JUNE ITOTAL FOR I
 
------------------....................-.......... -.................. -I 
1 BUILDING AND INSTALLATIONS I 54.4 I 253.4 I 25.6 326 
2 HEAVY EOUIPMENT I 340.9 j 491.0 j 370.6 I 1,203 

3 j LIGHT EQUIPMENT AND TOOLS I 51.0 1 50.0 123.8 j 235 
4 I OTHERS I I I 48.4 I 48 

..... .............. ....... ....... .... ...... ...... .... .. I.
 

IT 0 T A L 446.3 1 794.4 1 568.4 I 1,812 
.......................................................
 

SOURCE: EL SALVADOR DAMAGE ASSESSMENT (1986)
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TABLE 111.8.11 

SUMMARY OF INDIRECT COSTS OF DAMAGES AND LOST REVENUE 

(EXPRESSED IN THOUSANDS OF COLONES) 

.............. ........................ ......... ................................................... 

DESCRIPTION 1979 1 1980 I 1981 1 1982 I 1983 1 1984 I 1985 1 TOTAL 

-........... ....... |..... -......................." ... °.... ''------------- - " ---- -----............... ...... 


1. REVENUES NOT RECIEVED 1,341.0I 2,430.8 3,519.2 4,055.7 4,975.9 1 6,419.5 110,410.4 133,952.5 
2. PERSONAL SECURITY 
 10.2 28.6 54.1 60.2 62.8 61.9 277.8
 
3. SECURITY INSTALLATION 21.0 
 40.3 66.0 494.3 835.a 838.2 2,295.6
 

4. PERSONNEL INCREASES a8.5 95.0 98.5 96.8 80.1 61.0 9.7 529.6
 
5. OVERTIME 18.6 71.5 94.8 130.3 199.9 223.5 258.3 996.9
 

6. ADDITIONAL TRANSP. COST 4.2 60.0 87.5 118.5 121.9
49.7 82.3 524.1
 

7. ADDITIONAL ENERGY COST 476.8 476.8 1,252.4 1,288.1 1,145.7 1,059.4 1,487.1 7,186.3
 
8. ADDITIONAL HEAVY EQPT. COST .... 500.0 500.0
 
9. INDEMNIZATIONS-INSURANCE 220.2 332.0 347.4 431.5 584.6 I 666.0 982.2 3,563.9 

110. INDEMNIZATIONS-CLAIMS 
 9.3 9.7 7.2 - 26.2 
111.OTHERS 53.0 1 53.0 1 54.2 1 54.2 1 54.2 1 54.3 1 55.9 1 378.8 1
 

112. INTEREST FOR LATE PAYMENTS 45.6
1 875.4 2,872.6 3,180.5 6,974.1
 
113. SERVICES NOT INVOICED 7.6 8.7 84.2 122.3 175.1 397.9 

114. ADDITIONAL CONSTRUCTION 100.0 100.0
 
115. LATE PAYMENT COSTS 964.6 1,564.8 2,074.9 2,966.5 3,152.4 4,119.6 1 7,119.7 121,962.5 I 
116. PROTECTION CONSTRUCTION 
 4.0 5.0 6.5 7.5 26.5 10.0 10.0 69.5
 
17. WORK STOPPAGE SALARIES 16.2 533.8 441.6 424.2 457.3 442.4 5,289.7 7,605.2
 

.........................................
--.....-....-......................... . ............. . ......... 
TOTAL INDIRECT COST 3,187.1 I 5,652.9 8,035.7 1 10,618.7 112,278.2 117,067.7 130,500.6 187,340.9 1 

.................................................. ........
......... 
 ............. ........... .. ...............
 

SOURCE: EL Salvador Damage Assessment (1986)
 

TABLE III.B.12
 

SUMMARY OF INDIRECT COSTS OF DAMAGES AND LOST
 

REVENUE (IN USS 000)
 

............. .............................................................
 

D E S C R I P T I 0 N J 1986 1987 1988 TOTAL
 
- -.............. .......... ---------.........-.. .-


1. REVENUES NOT RECEIVED 1,170.9 1,474.1 1,139.6 3,784.6
 

2. PERSONAL SECURITY 4.5 4.8 4.2 13.5
 

3. SECURITY-INSTALLATION 10.6 27.5 22.8 60.8
 

4. PERSONNEL INCREASES 3.7 6.8 4.7 15.3
 
5. OVERTIME 112.7 146.6 80.2 339.4
 

6. ADDITIONAL TRANSP. COST 14.5 16.8 7.4 38.7 
7. ADDITIONAL ENERGY COST 66.3 394.1 20.0 488.5 
8. ADDITIONAL HEAVY EQPT. COST 8.0 12.0 7.0 27.0
 

9. INDEMNIZATIONS-INSURANCE 37.3 13.1 21.0 71.3
 

110. INDENNIZATIONS-CLAIMS 3.3 9.0
34.3 46.6
 

111.OTHERS 
 47.0 35.7 20.4 103.1
 

112. INTEREST FOR LATE PAYMENTS 0.4 0.5 0.4 1.2
 

113. SERVICES NOT INVOICED 18.4 18.4 18.4 55.2
 

114. ADDITIONAL CONSTRUCTION
 

115. LATE PAYMENT COSTS 615.6 743.7 623.1 1,982.5
 

116. PROTECTION CONSTRUCTION 3.6 4.0 2.4 10.0
 

117. WORK STOPPAGE SALARIES 115.4 79.1 33.7 228.2
 

TOTAL INDIRECT COST 1,061.3 1,537.4 874.7 3,481.3 
...........................................................................+ 
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million. Table III.C.l shows a summary of all major projects

underway, their costs and population coverage.
 

Both ANDA and PLANSABAR also have regular, internal programs

to expand house connections in their water systems to improve

financial efficiency. Table III.C.2 shows ANDA's new house
 
connections for the years 1987 and 1988.
 

1. ANDA Projects Underway
 

a. San Salvador Metropolitan Area
 

In the urban area, ANDA is implementing the San Salvador
 
Metropolitan Area Water Supply and Sewerage Project, which
 
is partly financed by IDB. This project aims to improve

living conditions and health levels of San Salvador and its
 
surrounding areas where water and sewerage disposal deficits
 
are estimated to be in the order of 42.8%. The project covers
 
97% of the metropolitan area's total water supply demand for
 
1992.
 

To reach these objectives, the program has the following

goals:
 

-increase the present mean annual capacity 
of the
 
metropolitan area system. By 55.3 million cubic meters,

by means of two projects, "Tres Pozos" and "Rio Lempa";
 

-expand the capacity of transmission and distribution pipe

lines to increase system capacity;
 

-improve present operation, maintenance and management of
 
the system by:
 

-Reducing the presently estimated 40% of unaccounted water
 
supply to a 30% maximum, by detection and control of leaks
 
and the installation of macro and micro measuring devices;
 

-increasing the number of connections and improve billing

and collection procedures;
 

-providing better measuring and control devices at the water
 
sources for the metropolitan area.
 

The IDB loan of $166.00 million for this program was approved

in December 1987; the total cost of the program is $184.50
 
million.The program has a five year implementation period and
 
consists of the following projects and components:
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TABLE I1. C. 1.
 

PROJECTS UNDERWAY
 

*............... ............................................................................................
 

0 POPULAT ION COST
SOURCE PROJECT

I I I
 

P R 0 J E C T 0 F S E R V E P in thousands of doLlars 

IIFUNDS ....................................................I
 
UR B A N IR U R A L EXT. FUNDS GOES T 0 T A L
 

............................................. I ......... ..................... I ------------ I
III I I
 
WATER SUPPLY I I I


IIII I I
 
............................... I.......... I...... -I.......... I............. . . .........
 
SAN SALVADOR METROPOLITAN WS/S IDB/GOES 410,000 I 166,000 18,500 184,500
 

.............................. I........ ....... ...... I........ ' .......... ..... I
 
PILOT WATER SUPPLY AID 145,000 12,600 - 12,600
 
...............................I...........,...........,...-.......- ,- ... ..............
-....... 

PROGRAM ANDA/KFW K F W 110,000 8,500 8,500
 

.................................... .......... I ....... ........ ......
 
PURAL WATER SUPPLY, STAGE III IDB/GOES 230,000 21,000 7,000 28,000
 

............................... I...........I......... ..... I............ I...........
 
SAVE THE CHILDREN (TO 1994) AID/COMM 50,000 1,000 400 1,400
 
-- - - - --- - - - - -- - - -mmm. - - I°........--------------- ........... --- - ......
 - - I..............I... - - - -- - --- I............. - °.
 - - .......- - --- - .
 

OTHER MINOR VARIOUS 30,000 3,000 3,000
 

................................ ............ '........ I......... ........... ........ I
 
TOTAL WATER SUPPLY 410,000 565,000 212,100 25,900 238,000
 

------------------- I........I... ...
. I................ ..-.-.-- I---------,.--........
 

LATR IN I ZAT I ON 


RURAL SANITATION IDB/GOES I 450,000 I
 
................................ -................... . ........ I ......... ............ ............
 
RURAL SANITATION UNICEF I 360,000 I I
 
............................................ I...... I. ..... I.................... .....
 
TOTAL LATRINES I 810,000 I I
 

...............................................................................................................
 
4
 

SOURCE : ISA CONSULTANTS / FUNDING SOURCES
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---------------------------------------------------------------------

---------------------

---------------------- ---------- ---------- ---------- --------

------------------- ---------- ---------- ---------- --------

---------------------- ---------- ---------- ---------- --------

---------------------- ---------- ---------- ---------- --------

--------------- ---------- ---------- ---------- ----------

--------------- ---------- ---------- ---------- ----------

TABLE III. C. 2 

NEW HOUSE CONNECTIONS 

WATER SUPPLY & SEWERAGE 

BY REGIONS
 

1987 

R E G I O N S ---------------------


WATER SEWERAGE 

SYSTEMS SYSTEMS 


C E N T R A L 3,335 2,224 


E A S T 3,629 2,489 


W E S T 1,384 1,980 


S U B - T 0 T A L 8,348 6,693 


1988
 

WATER SEWERAGE
 
SYSTEMS SYSTEMS
 

4,641 2,893
 

1,495 949
 

1,415 825
 

7,551 


M E T R 0 P 0 L I T A N 16,321 14,652 7,266 


T 0 T A L 24,669 21,345 14,817 


4,667
 

6,224
 

10,891
 

+---------------------------------------------------------------------
SOURC E : ANDA
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-Tres Pozos Project
 

This project is made up of the Incorporation of three deep
 
wells to the existing Zona Norte water supply system with
 
a total capacity of 8 million cubic meters/year;installation
 
of 9.1 km of a collector pipe line; construction of a 1,000
 
cubic meters concrete tank with aeration tower; and
 
construction of a new pumping
 
station at La Toma site, from which the additional supply
 
of water will be integrated into the existing Zona Norte
 
system. In addition to the civil works, all necessary
 
mechanical and electrical equipment will be installed,
 
including telemeasuring and communications equipment and a
 
high voltage transmission line from La Toma to the wells
 
area. Figure III.C.3 shows the Tres Pozos project.
 

-Lempa River Project
 

This project consists of new intake works at the Lempa
 
River,in the department of Chalatenango, from which 47.3
 
million cubic meters/year will be extracted; a nearby
 
treatment plant with an initial capacity of 1,500
 
liters/sec; three pumping stations along the transmission
 
pipe line with six pumping units and a compensating tank
 
of 3,000 cubic meters at each pumping station; installation
 
of a 42 km impellance 1200 mm diameter pipe line;
 
construction of a 34,000 cubic meters capacity terminal
 
tank at El Carmen; installation of about 41 km of high
 
tension line2s; installation of about 77 km of distribution
 
pipe line net with 6" to 36" diam. pipes and interconnection
 
to the existing metropolitan area distribution systems. See
 
Graph III.C.4.
 

-The installation of a new 30"/32" diameters interconnecting
 
pipe line from the Northern Region to the Eastern system;
 
construction of a 15,000 cubic meters storage tank next to
 
the Bella Vista tank of the Eastern system.
 

-The installation of large meters along key elements of the
 
project; and 60,000 meters, to reach a goal of 100%
 
metered service connections in the metropolitan area.
 

-Implementation of the first of a three-stage expansion
 
program of the Primary Sanitation System of the metropolitan
 
area, eliminating the present discharge of sewage within the
 
City limits, and carrying it out to two locations outside
 
the urban area, towards where the sewage treatment plants
 
will be constructed in the second stage of system expansion.
 
This will require: installation of approximately 26 km of
 
collector pipe lines from 18" to 84" diam. pipes;
 
rehabilitation and improvement of the present system;
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FIGURE M.C.4.
 

LEMPA RIVER PROJECT SCHEME.
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separation of the sewage system 
from the storm water
 
system.
 

According to ANDA, overall progress of this Program, to June
 
30,1989, was approximately 5%.
 

b. AID Pilot Project
 

Another important ANDA project is the Pilot Potable Water

and Environment Support Project financed by AID. 
The purpose

of this project is to provide water to needy rural areas,

especially those not covered by GOES traditional water and
 sewer development programs. It seeks to introduce low-level
 
service rather than a full-fledged piped system in isolated
 
or small communities. As a second component, the pilot

project seeks to design, construct, and improve water systems

in larger villages.
 

The project started in 1986 with a donation of $400,000 and

has grown yearly to the present amount of about $12.60

million. It will benefit a rural 
population of about
 
145,000. On the order 50% has been implemented.
 

c. ANDA Studies
 

Another program being considered for future implementation

will be the "Water and Sanitation Project in 20

municipalities of the Central Area of the Country", 
a $8.5

million program financed by the KfW, presently under design

and scheduled to start in 1990. This program will benefit
 
about 110,000 persons.
 

At the request of the municipalities, ANDA has also

undertaken studies for a several projects around the country.

However, these have not been considered by lending agencies

because of their high cost and lack of economic evaluation.
 

2. Planned ANDA Projects
 

a. Rural Water Supply
 

ANDA will be the Executing Agency for the Water and

Sanitation component of the recently signed agreement AID
 
519-0320, Public Services Improvement Project.
 

This Project will 
provide support to the restoration and

installation of water supply and sanitation systems in small

rural communities. Communities with populations of 400 or
less that have not been served by any agency or donor will

be targeted. Approximately 900 simple systems (such as wells

with hand pumps or gravity-fed) will be built where 
more

sophisticated systems are neither financially nor technically
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feasible. For communities between 400 and 2,000 persons, 120
 
systems currently not functioning at full capacity, will be
 
restored or expanded. Approximately 600,000 persons will
 
benefit directly from this component. The estimated cost of
 
this project, including its health component, is on the order
 
of $30 million.
 

b. Other Projects
 

ANDA is considerating presenting the San Salvador
 
Metropolitan Area Sewage Treatment Plant Second Stage to the
 
IDB. Designs are in preparation.
 

It has also contracted the feasibility studies of the
 
following projects:
 

-Rural water supply and sanitation for municipalities in
 
the Zona Central of El Salvador
 

-Water supply and sanitation master plans for the towns of
 
Santa Ana, San Miguel and Sonsonate
 

-Systems for the treatment of sewage in 12 towns.
 

3. PLANSABAR Projects Underway
 

PLANSABAR is presently implementing its Rural Water Supply
 
Program Stage III, partly financed by the IDB loan 772/SF-

ES for $21.00 million. The total cost of the Program is
 
equivalent to $28.00 million. This Program, started in 1986
 
and scheduled to be completed in 1990, consists of the
 
following two components:
 

a. Water Supply Subprogram
 

This subprogram considers the construction of about 100 water
 
supply systems that will serve approximately 230,000 persons
 
living in about 410 communities, each with a population
 
between 300 and 2,000 persons. However in the case of
 
multiple systems with one source of water, smaller
 
communities can also be served. This subprogram has the
 
following components:
 

-Development of underground water sources from springs,
 
infiltration galleries or deep wells with sufficient
 
capacity to faed the systems. These sources normally do
 

not have contamination to require treatment other than
 
chlorination.
 

-Installation of transmission lines to carry the water from
 

the sources to the communities to be served.
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-Construction of storage tanks and occasional installation
 

of additional pumping equipment.
 

-Installation of distribution lines.
 

-Service connections and one indoor faucet per home.
 

Most of the projects consist of multiple systems with 
a
 common water source 
but with independent distribution
 
systems. Work on this subprogram was 27.1% completed as of
 
June 30, 1989.
 

Communities actively participate in the installation of the
systems, contributing labor, local materials, rights of way

and later on helping with the operation and maintenance of
 
the systems.
 

b. Latrinization Subprogram
 

This subprogram covers the manufacturing and installation of

75,000 latrines adjacent homes schools.
to and The
installation of 16,000 latrines correspond to the area of the
ongoing subprogram and 59,000 will be 
installed in areas
where water supply has been implemented without latrines.
 

The latrines are manufactured by three factories managed by
PLANSABAR. Site preparation, wells excavation, latrines

(installation and housing) are provided by the community as
part of their contribution to the subprogram. 
The progress
of work on this subprogram was 18.4% 
as of June 30, 1989.
 

PLANSABAR is also manufacturing 60,000 latrines financed by
UNICEF for the Country's Eastern Region. There is

information on how many of these have 

no
 
been manufactured
 

and/or delivered to date.
 

Table III.C.5 shows details of the projects being implemented

by PLANSABAR.
 

4. Planned PLANSABAR Projects
 

PLANSABAR has no other projects under implementation or in

planning except manufacturing latrines, unless funding is
 
continued.
 

5. Projects Underway by other Institutions
 

Save The Children is building water supply and sanitation

facilities in Eastern Salvador this is being done with

AID funding and 40% community participation. 

60%
 
It has


completed about 15 systems to date, covering over 30
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TABLE III. C. 5 

RURAL WATER SUPPLY PROJECTS UNDERWAY 

PLANSABAR 

( TO JUNE 1989 ) 

+-------------------------------------------------------------------
R U R A L LOCALITIES POPULATION
 

DEPARTMENT SYSTEMS
 
POPULATION S E R V E D S E R V E D
 

SANTA ANA 258,000 13 67 29,753
 
.... ---- --------. .------------------- ----.. - --...---.. -. n . --- --


AHUACHAPAN 210,000 4 17 8,772
 
-- -- - - ---.- .. - - -. . .- - n -- . -- - n.- --. - - ----- -- --. ---- --
-- . - -- . . . . . . --


SONSONATE 240,000 8 27 18,312
 
- - -- - - - - - - - - - - - - - - - - - --- - - - - - - - - n--- . . . . .-.. .-
- - - - - - - --.. -.- - - --.
 

LA LIBERTAD 263,000 6 18 13,583
 
- - - - - - - - - - - - n.- - - - - - - - - - -- .--- - . .- --- - - - - - - - - - - - - - - - . . . . . . . . - - - -


CHALATENANGO 92,000 1 4 1,395
 
- - . -- - - --- .
- - - -- - - - - - - - - - - - - - - - - - -. . - . - . - - - . m - -.. - - - - - . -


SAN SALVADOR 213,000 3 11 4,959
 

LA PAZ 177,000 6 18 14,377
 
-- ---- -- --- -- --- . - - -- - - m . . . . --. -- -.- .- . .-- .---- - - -- - ---.
- ... ... .. .. 


SAN VICENTE 116,000 2 9 4,393
 
. . - - - - - - . . .
- - - -- - - - - - - - - - --.-. - - - - ----. . - - - - - - - - - - - - ---... - - - - - -


CABANAS 104,000 0 0 0
 
- - - - - - - - -. . . . i- - - --- . | - - - - - - - - - - - - - - - - - - - - - - .
- - - - - -. . . - - - - - --.. 


CUSCATLAN 135,000 2 7 4,752
 

USULUTAN 275,000 1 1 435
 
- - - - - . .- -.- - - . .- . -.- -.-- - - - -- I . - - - - - - - --- . .- - --- - -.. . . . . . . . - - - - - - -


SAN MIGUEL 270,000 3 9 10,984
 

MORAZAN 103,000 0 0 0
 
---.---------- -----------------.---------- ---------............
 

LA UNION 227,000 1 2 1,681
 

T 0 T A L 2,683,000 50 190 113,396
 

TOTAL LATRINES INSTALLED TO DATE : 5,617 UNITS
 
+-------------------------------------------------------------------

SOURCE : PLANSABAR
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communities totalling about 25,000 inhabitants and is ready

to start a new project covering an additional 5,000. From
 
1984 to 1994, AID donations will probably be about $7

million, of which $1 million will 
be utilized in the
 
Sanitary "ector benefiting about 50,000 people.
 

Project ELS/85/006, "Water Supply and Sanitation to Affected
 
Communities", financed by the UNDP and implemented by

PAHO/WHO, provides technical assistance to ANDA and PLANSABAR
 
as well as hydrological studies to ascertain water sources
 
and capabilities for rural water supply systems to be built
 
by these agencies. Through 1990, this project will carry out
 
595 hydrological studies for projects that will benefit about
 
980,000 inhabitants.
 

D. DESIGN STANDARDS
 

1. ANDA Standards
 

ANDA has design standards for urban and rural water supply

systems and waste water disposal as well as, technical
 
specifications under which they design and construct their
 
systems. These designs standards apply to new systems as
 
well as for the expansion or rehabilitation of existing ones.
 

a. Urban Design Standards
 

- Design period
 

The design period, of 20 to 25 years, depends upon the
 
capacity of the water supply, rate of population growth of
 
and development.
 

- Population projections
 

For communities with less than 5,000 inhabitants,

projections are made using the straight line (arithmetic)

method. For those small communities having better growth

possibilities and for towns of over 30,000, the geometric

projections are using method.
 

- Demand
 

The average daily consumption of domestic water is estimated
 
to range from 100 to 175 lt/day/person for small communities
 
depending on their characteristics. Cities are provided

with 275 lt/day/porson and San Salvador up to 350.
 
Industrial and commercial demands are not included in these
 
figures.
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-Demand Factors
 

Maximum Day: 1.2 to 1.5 of average daily consumption
 
Maximum Hour = 1.8 - 2.4 of the hourly average
 

- Pumping Equipment
 

Normally designed for a 10 to 13 year period. The number of
 
pumps is always set as to have several working to cover
 
maximum system demand.
 

- Suction Tanks
 

Required when the supply source is a spring or river.
 

- Transmission lines
 

Designed to carry the daily maximum at the end of the
 
system design period. Water pressure limited to 70 mts and
 
water velocity to 2 m/sec.
 

- Storage Reservoirs
 

Designed to cover hourly consumption fluctuations in
 
accordance with the number of hours per day that the
 
transmission lines operate. In addition, allowance must be
 
made in the storage tanks for fire fighting demand and for
 
probable interruptions in power supply.
 

- Distribution Systems
 

Designed to satisfy the maximum demand for domestic
 
industrial and other uses. The design standards call for
 
a 50 mt maximum design pressure and 1.5 mi/sec maximum
 
velocity.
 

- Treatment
 

A search for water sources with low contamination is
 
recommended to avoid corrective treatment. Otherwise, a
 
treatment plant is required.
 

b. Rural Design Standards
 

- Design period
 

Same as for the urban systems.
 

- Population projections
 

Assumes population doubles every 25 years.
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- Demand
 

The average daily demand is estimated at 75
 
liters/day/person for rural communities with laundry

facilities and stand pipes only; 100 liters/day/person for

communities with combined 
 service connections and stand
 
pipes and 125 to 150 liter/day/person for communities that
 
only have service connections.
 

-Demand variations, pumping equipment, transmission lines,

storage reservoirs and distribution systems, same as for
 
urban systems.
 

- Treatment
 

The water source should only require chlorination treatment.
 

c. Waste Water Disposal
 

- Design period
 

The design period is 25 to 30 years.
 

- Discharge Flows
 

For service ccnnections and their collectors, 80% of the
 
water demand plus an infiltration equivalent to 0.2
 
lt/sec/ha; double this amount for secondary collect main
 
collectors add up to 75% to the secondary ones.
 

- Velocities
 

The maximum velocity in reinforced concrete pipes is 4

m/sec, 2 m/sec in non-reinforced concrete pipes; 0.6 m/sec

minimum velocity to avoid silting.
 

2. PLANSABAR Standards
 

PLANSABAR uses design standards approved by IDB for their
 
systems. They can be summarized as follows:
 

- Design Period
 

The design period 
for civil works and pipe lines is 20
 
years; 10 years for electromechanical equipment.
 

- Population Projections
 

A 3% rate of growth, using the arithmetic method.
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- Demand
 

For house connections, 100 it/day/person; for only public
 
services 30 it/day/person.
 

- Demand Variation
 

Maximum day = 1.2 of average day
 
Maximum hour = 2.4 of average day
 

- Source Capacity
 

For gravity systems at least equal to maximum day; for
 
pumping systems, double this amount.
 

- Pipe Lines
 

Transmissions line in gravity systems should be able to
 
carry the maximum day; in pumping systems twice this amount
 
over the number of working hours of the pumps.
 
Distribution lines, should be able to carry the maximum
 
hour, but not less than 0.3 liters/second.
 

- Storage and Reservoir
 

Tanks to hold 40% of the daily average
 

- Pressure in Pipes
 

Maximum 50 mts; minimum 10 mts
 

- Treatment
 

Chlorination in all cases
 

The described technical design standards are very much in
 
accordance with accepted practices in the sector. The
 
deficient area is treatment, especially in the rural systems
 
where only chlorination is considered. This chemical is
 
often not available, so the water is frequently used without
 
being treated at all. Table III.D.1 summarizes the design
 
standards used by ANDA and PLANSABAR.
 

ANDA and PLANSABAR have maintenance manuals and standards.
 
However, due to their continuous deficits, it is difficult
 
for them to keep up with these standards. Their maintenance
 
operates with substantial delays.
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TABLE III.D.1
 

MAIN DESIGN STANDARDS
 

1. Design period

a) System (pipe and civil works)

b) Electromechanical equipment 


2. Population projection 


3. Demand (it/day/person)

a) For house connection 

b) For stand pipes 


4. Demand factors
 
a) Max daily (MDD)/(AD) 

b) Max hourly (MHD)/(AD) 


5. Source minimum flow
 
a) by gravity 

b) by pumping 


6. Design flows
 
a) Gravity transmission line 

b) Pumped transmission line 

c) Distribution lines 


7. Vol. of tanks and reservoirs 


8. Pressure in the distribution
 
line (in meters of water):


a) Minimum 

b) Maximum 


9. Treatment 


NOTES: 

LUP: liters/day/person 
AD: Average demand 
MDD: 
MHD: 
SOURCE: 

Max daily demand 
Max hourly demand 
ANDA and PLANSABAR 

ANDA 
ANDA PLANSABAR 
URBAN RURAL 

20-25 years 
10-13 years 

20 years 
10 years 

Either 3% arith-
Arithmetic metic 

or Geometric 

Up to 300 LDP 100 

1.2 to 1.5 

1.8 to 2.4 


Study 


MDD 

MDD 

MHD 


Study 


10 

50 


Total 


30
 

1.5
 
2.4
 

MDD
 
2*MDD
 

MDD
 
2*MDD
 
MHD
 

40% AD
 

10
 
50
 

Chlorination
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3. Latrines
 

In the design of dry latrines, the locations are represented
 
in Figure III.D.2.
 

Figure III.D.2
 

!I~/ V 

+ 20 metros 

LATRINE LOACAT ION 

SOURCE PLANSABAR 

4. Alternative Standards
 

In urban and especially rural areas, there are opportunities
 
for identifying simplified, lower cost water sanitation
 
design standards.
 

IDB is carrying out a project study on current design
 
standards for rural water supply systems. This project
 
consists of measuring water consumption at different rural
 
water supply systems in El Salvador over a two-year period.
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These measures will help to evaluate system behavior and real

consumption values at different points. 
The values obtained

will serve as parameters to review and redefine 
design

standards, to provide more efficient designs, reduce the
 
cost, optimize water sources and achieve better coverage of
 
service with lower cost designs.
 

The most likely constraints to adoption of alternative

standards are engineering tradition and practice, reflected
 
in ANDA, private engineering and construction industry usage.

Further contact of sanitary engineering professionals with
 
alternative water programs would be useful.
 

E. CONSTRUCTION, OPERATION AND MAINTENANCE COSTS
 

1. Historical Review and Current Costs
 

According to ANDA and a large sanitation contractor,

construction costs have increased by about 150% in the past

ten years or so. This reported increase is less than Central

Bank data estimates of a total increase of 286% in

construction costs from years 1979-1988.
 

The main causes for this increases are:
 

-The ongoing conflict in the country since 1979
 

-world inflation in the construction industry
 

-the San Salvador earthquake of 1986
 

-domestic inflation including the devaluation of the colon
 
in 1986, etc.
 

Construction, operation and maintenance costs are presented

in the following sections by type of system.
 

2. Urban Systems
 

a. Construction Costs
 

ANDA contracts all of its construction, expansion and/or

rehabilitation projects and carries out the operation and
 
normal maintenance procedures by administration.
 

Information concerning construction costs for urban systems

is limited. ANDA, has done little to rehabilitate or expand

large systems, except on the ongoing San 
 Salvador
 
Metropolitan Area (SSMA) project. 
Data has been collected

for recent projects such as the improvement of the San Martin

Water Supply System, the Tres Pozos Project in the SSMA and

others, mainly to supply and 
install pumping equipment.
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However, our main source of up-to-date construction costs has
 
been the consulting firm AMSA, which is presently preparing

the Santa Ana, Sonsonate and San Miguel. Water Supply and
 
Sewerage, masterplan. This firm graciously furnished their
 
unit and total costs for most of the items we used in our own
 
analysis of modular construction costs. These, in turn were
 
based on a detailed review of water supply design and cost
 
studies carried out in several other countries.
 

Following is a detailed explanation of financial cost
 
calculations for system construction and expansion, as of
 
December 1988.
 

(1) Modular Water Supply Systems
 

In the absence of detailed data on existing systems

throughout the country, the consultants have prepared modular
 
systems for populations of 400 to 50,000 inhabitants.
 
Details are shown in Appendix III.E.I., and the following
 
assumptions, have been made:
 

-The most common source of the water supply are wells.
 

-The population is concentrated in a limited number of blocks
 
(100 m. x 100 m., that is of 1 hectare) assuming a variable
 
population density, according to community size.
 

-Communities are located at elevations above water sources
 
so pumping in is always needed.
 

-Average water consumption per person per day has been
 
adopted in accordance to the size of the community as per

ANDA design standards.
 

-Reservoirs and other system components have also been
 
proportioned in accordance with ANDA design standards.
 

On the basis of these assumptions, the new systems have been
 
designed, quantified and their total costs have been
 
calculated. Because the prices given by AMSA are to
 
September 1989, they have been sealed down December 1988.
 

Since many communities above population already have water
 
supply facilities, we have only calculated the cost of only

expanding those services to meet their future demands, which
 
we estimated at 80% of new system costs.
 

In these modular designs we have arrived at an average per

capita costs with and without water treatment. If so
 
desired, average costs can also be calculated per cubic meter
 
of water. A summary of these results is shown in Table
 
III.E.1.
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---------------------------------------------------------------------

TABLE III. E. 1.
 

SUMMARY OF COSTS OF MODULAR WATER SUPPLY SYSTEMS
 

IN US DOLLARS
 

CONSTRUCTION
 

+--------------------------------------------------------------------------------------------------------
DIFFERENT SYSTEMS SIZES 

ITEM
 
400 1,000 2,000 5,000 10,000 25,000 50,000
 

TOTAL COST 12,600 88,310 131,370 704,150 1,146,900 4,607,500 8,250,750
 

COST / CAPITA 31.50 88.31 65.69 140.83 114.69 184.30 165.02
 

EXPANSION 563,320 917),520 3,686,000 6,600,600 

- -


COST / CAPITA 112.66 91.75 147.44 132.01
 

EXPANSION 
- - - - - -1-- - - - - - - - - - - - - - - - -

+ 1,292,820 4,182,600 7,375,300 
TREATMENT 

COST / CAPITA. 129.28 167.30 147.51
 

+-----------------------------------
+NOTE : AN ADDITIONAL 15% FOR ENGINEERING AND ADMINISTRATION AND 10% FOR CONTINGENCIES
 

SHOULD BE ADDED TO ALL MODULAR SYSTEMS COSTS.
 



Finally, based on these results, Graph III.E.2 gives

representative total cost curves for new projects, expansion
 
projects and per capita costs for communities in the 2,000
 
to 50,000 population range. Per urban capita costs are shown
 
to increase from small to large communities.
 

(2) Modular Sanitation Systems
 

Similarly for sanitation systems, detailed engineering and
 
cost studies have been made for modular communities of 5,000,
 
to 50,000 inhabitants, assuming the following:
 

-- Population densities and water consumption, same as for the
 
water supply systems.
 

-Disposal of the waste waters is, in all cases, without
 
pumping (and without treatment, although this last condition
 
is the least acceptable).
 

-Design considerations are according to ANDA standards.
 

On the basis of these assumptions, the new systems have been
 
designed, quantified and their total costs have been
 
calculated, once again using the cost analysis prepared by
 
AMSA.
 

Costs have been deflated to December 1988. (Appendix III.E.1
 
contains Modular System cost calculations, and Appendix
 
III.E.2 consists of the AMSA cost analysis, the basis for ISA
 
calculations.
 

Total costs have been ascertained for international and local
 
contracting. Fairly simple contracts can be executed under
 
local contracting, thus lowering cost. Average per capita
 
costs, with and without sewerage treatment have also been
 
calculated. A summary of these results is shown in Table
 
III.E.3. Average costs per cubic meter of waste water 
disposal may also be calculated. 

Finally, based on these results, Graph III.E.4 gives total 
cost curves with alternative contracting procedures, as well
 
as per capita costs for communities in the range of 5,000 to
 
50,000 population.
 

Table III.E.5 breaks down the costs of both water supply and
 
sewerage systems in foreign and local currencies. Table
 
III.E.6 breaks down the same costs in labor, materials,
 
equipment, overhead and profit.
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COST OF WATER SUPPLY SYSTEMS 
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---------------------------------------------------------------------------- --------

------------------------ --- -------------- -------------- ---- ---- ----

------------------------------------------------------------

----------------------------------------------------------------

---------------------- --------------- -------------- -------------- --------------

TABLE III. E. 3.
 

SUMMARY OF COSTS OF URBAN MODULAR SANITATION SYSTEMS
 

IN US DOLLARS
 

CONSTRUCTION
 

DIFFERENT SYSTEMS SIZES
 
ITEM
 

5,000 10,000 25,000 50,000
 

TOTAL COST 631,620 1,107,432 2,481,624 4,244,400
 

COST / CAPITA 126 ill 99 85 

LOCAL CONTRACTOR ' 101 89 % 79 68 

LOCAL CONTRACTOR
 
+ -,210,800 2,652,400 4,544,600
 

TREATMENT
 

COST / CAPITA 121.08 106.10 90.89 

-4------------------------------------------------------------ ------------------------------------- 4 
NOTE : AN ADDITIONAL 15% FOR ENGINEERING AND ADMINISTRATION AND 10% FOR CONTIN-


GENCIES SHOULD BE ADDED TO ALL MODULAR SYSTEMS COSTS.
 



COST OF SEWERAGE SYSTEMS 
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TABLE 111.Z.5
 

SUMMARY OF COST ANALYSIS
 

Water Supply 	 Foreign Local
 
Currency Currency
 

1. Well drilling and preparation 37 63
 

2. Pumping equipment 	 80 20
 

3. Transmission 	pipe line 49 51
 

4. 	Reservoirs - Civil works 27 73
 
Mechanical works 62 38
 

5. 	Distribution Lines 4" to 12" 49 51
 
2" or less 73 27
 

6. House connections 	 - 23
 

7. Electrical components 	 52 48
 

8. Other works and miscellaneous 28 72
 

Sewerage 	 Foreign Local
 
Currency Currency
 

1. House connections 	 10 90
 

2. Street collectors 	 57 43
 

3. Perimetral/Principal Collectors 54 46
 

4. Manholes 	 8 92
 

5. Latrines 	 - 100
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TABLE III.E.6
 

COST ANALYSIS
 

Water Supply 


1. Well drilling and
 
preparation 


2. Pumping equipment

& installation 


3. Transmission Lines 


4. Reservoirs:
 

Up to 2,000 

Over 2,000 


5. Distribution lines
 

(12" to 4") 

(2" and less) 


6. House connections 


7. Electrical components 


8. Other works and misc. 


Sewerage
 

1. House connections 


2. Street collector 


3. Perimetral & main
 
collectors 


4. Manholes 


5. Latrines 


Labor 


30 


23 


4 


28 

22 


4 

5 


12 


23 


25 


34 


34 


37 


22 


30 


Material 


8 


5 


76 


47 

41 


76 

75 


30 


46 


51 


23 


23 


25 


55 


47 


Equipment O&P 

46 16 

56 16 

4 16 

8 16 
21 16 

4 16 
4 16 

42 16 

15 16 

8 16 

27 16 

27 16 

22 16 

7 16 

7 16 

51 



b. operation and Maintenance Costs
 

The actual costs of operation and maintenance of the existing
 
major systems varies considerably, not only in proportion to
 
the size of the system, its condition, its location and type
 
of system, but with the records kept by the ANDA regional
 
offices under which the systems operate. Once again, AMSA has
 
made the most extensive studies on this subject and has
 
furnished us with their results.
 

However, for the total cost of the existing water supply
 
systems operated by ANDA, we have used their 1984 to 1988
 
end-of-year financial statements as the most reliable source
 
of information. We have arrived at the following average per
 
capita yearly costs for 1988.
 

operation Nrucize ce 

Catchment and collection: $0.87 Catchment and collection: $0.08
 
Distribution: $7.86 Distribution: $3.50
 

The costs of operation and maintenance for urban sanitation
 
systems operated by ANDA have been impossible to obtain in
 
a consistent manner. Once again, we consider the ANDA
 
Financial Statements to be the most reliable available
 
source. The average per capita annual costs for 1988 are as
 
follows:
 

Operation: US$0.99
 
Maintenance: US$0.31
 

Since sanitation systems in rural areas consist of latrines,
 
their operation and maintenance cost are negligible.
 

Operation and maintenance costs for pumping systems can be
 
calculated by the attached graphs III.E.7 and III.E.8,
 
recently prepared by AMSA.
 

3. Rural Systems
 

a. Construction Costs
 

Rural Water Supply Systems in El Salvador are built mostly
 
by PLANSABAR and ANDA. PLANSABAR has the most experience in
 
rural systems, having built, to date, over 200 systems. It
 
is presently building 100 additional systems under a Stage
 
III Program financed by the IDB.
 

The construction method employed by PLANSABAR requires full
 
community participation. Its cost is counted as part of
 
counterpart funds and because of the low rural labor rates,
 
the costs of PLANSABAR systems are relatively low.
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GRAPH III.E.7
 

SENSIBILITY ANALYSIS OF OPERATIONAL COSTS 
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GRAPH III.E.8
 

SENSIBILITY ANALYSIS OF OPERATIONAL COSTS
 

PUMPING STATIONS/WELL EXCAVATIONS
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On the other hand, ANDA contracts for all their rural
 
systems, 
even when based on hand pumps, without community

participation. As a result,investment costs are higher than
PLANSABAR's. To justify 
their higher cost, they are
considered "impact projects", for rapid implementation.
 

Table III.E.9 shows representative costs of PLANSABAR
 
systems. 
 Project costs vary from C153,000 (US$30,600) to
C566,500 (US$113,300). Cost per capita vary from C71 (US$14)

to C440 (US$88). The average weighted cost per capita of the
PLANSABAR systems is C225 (US$45). 
However, if we consider

factors such as contingencies and 
payment for community

participation, this 
cost per capita rises to about C350
 
(US$70).
 

Finally, 
the IDB loan document for PLANSABAR's present

program estimated the cost of rural 
water supply at
US$20,045,000 and the population served at 
230,000, for a
 
cost per capita of US$87.
 

For average cost estimates, based on the figures above, we
will use 
US$90 per capita for rural systems.
 

The ANDA rural water supply systems cost at least twice the
 amount of PLANSABAR system on a per capita basis.
 

The cost of a latrine is estimated at $19/person, and

ANDA indicates hand-pump well systems cost C63,000, with the
 
following breakdown:
 

WeLl driLling C55,000
 
Cost of pump 5,700
 
Installation & misc. 2,300
 

TOTAL 
 C63,000 u USS12,600
 
About S31/capita
 

b. Operations & Maintenance
 

Operations and maintenance costs for water
rural supply
systems have been averaged on a national basis 
using

information obtained from PLANSABAR. 
At present, ANDA has
little information on the actual cost of operations of rural
 
systems, because system operations are left to the
communities which establish 
their own tariffs to cover

operating costs, consisting of an operator for about

C600/month (US$120) and the 
 electric bill, of about
 
C300/month (US$60).
 

For PLANSABAR systers, which remain under community operation

with PLANSABAR control the per capita averages for 1988, as
 
shown in TAble III.E.10, are:
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---------------------------------------------------------------------------------------------------------------------------------------------

-- --------------------- 

------ ------------------ ----- -

------- -

----------------------------------------------------------------------------------------------------------------------------------------------------------------

TABLE Ill. E. 9.
 
RURAL WATER SUPPLY SYSTEMS - Ill BID PROGRAM
 

COSTS OF COMPLETED SYSTEMS
 

TO DECEMBER 1988
 

I T 0 T A L PERCAPITA COST HYDRAULIC WORES I POPULATION IROUSE 
CONNECTIONS1
 
P R 0 J E C T S 
 C 0 S T ---------------------
 I-------------- I ----------------- SOUR( 

PRESENT I FUTURE lTRANSMISIONIDISTRIBUTIONl 
 PRESENT 
 I FUTURE PRESENT FUTURE
I (COLONES) IPOPULATIONIPOPULATION 
LINES-M. I LINES-M. I I
 
--------------------------------- -------------- ---------- I---------- ------ I-----
1. Cas. La Gatera, Cton. San Francisco 
 I I I I

I Chamoco, J/San Vicente 152,952.43 137.00 86.00 1,033 3,443 1,113 1,781 128 297 N

12. Canton San Juan Yanez J/San Miguel 550,382.70 628.00 392.00 
 295 5,839 877 1,403 110 234 N 
3. Caserio Las Granadittas, Cton. Ayuta.


I J/Santa Ana 1 212,595.35 113.00 71.00 184 3,628 1,878 3,012 274 502 N
14. Cot. Aviles, Canton Comecayo 
 I
I N/Santa Ana 1 374,629.23 193.00 121.00 754 7,247 1,937 3,099 323 517 P
15. Canten La Guacamaya M/Nahuizatco II JISonsonate 1 566,451.02 705.00 440.00 1,884 7,818 804 1,286 101 215 N

16. Canton Sihuatepec N/Nahuizatco 
 I 
I J/Sonsonate 1 546,804.58 237.00 136.00 1,072 11,836 2,304 4,021 278 670 N
17. Cantones Istagapan yVNiramr. 
 I
I N/Goaywmngo, J/Ahuachapan 432,111.37 362.00 226.00 2,333 12,311 1,194 1,911 128 319 N
 
18. Hda. San Atfonso y Cas. Et Cenizo 
I N/Tamenique, J/La Libertad 237,686.11 637.00 398.00 632 2,644 373 597 58 100 N19. Cas. Rio Frio, Canton Parras Leap I II N/San Vicente 162,599.67 493.00 308.00 413 2,005 330 528 55 88 N
 
110.Cas. Ptan Patmira, Canton Sta. Cruz 
 I
 

Loma N/Santiago Nonutaco J/La Paz 210,168.20 555.00 346.00 
 1,544 3,667 379 607 58 101 
 N

11.Cantones Et Pedernat y El Norte I I I 

I /Chitanga, J/Norazan 473,985.89 450.00 281.00 1 387 8,656 1,054 
 1,687 115 281 N
 ............................................. 
 ........ I...........................................--
 - , ..-------. ..---------- ....... 

T 0 T A L 3,920,766.95 I 320.00 197.00 12,243 19,932 1,628 I 3,324 

SOURCE: PLANSABAR 
 NOTE = M > SPRING 

P => WELL 

LI! 

http:3,920,766.95
http:473,985.89
http:210,168.20
http:162,599.67
http:237,686.11
http:432,111.37
http:546,804.58
http:566,451.02
http:374,629.23
http:212,595.35
http:550,382.70
http:152,952.43


Acainistrative expenses: S 0.92 
Operatfng expenses: S 5.76
 
Naintenance expenses: S 2.15
 

These values have been obtained from computerized records

kept by PLANSABAR for each 
of their systems. However,

because of disparities and questionable input, the results
 
are unreliable.
 

TABLE I!!.E.10
 

PLANSABAR SYSTEMS OPERATION 
1968 BALANCE SHEET 

(expressed W Colones) 

REGION Inoom E x p • n a Bace 
Acfnistration operation NMintenence 

-----------................................................... 

Occidental 10,622 667 
 3,606 1,365 4,984

Central 16,740 890 9,044 
 1,633 5,172

Paracentral 11,529 1,270 4,609 3,909 1,741

Oriental 8,270 
 924 6,338 1,909 895
 

............ .....................................................
 
TOTALS 47,161 3,751 23,597 
 8,816 12,792
 

.................................................................
 

NB: Income - Expenses = Balance
 

National
 
Annual Average 11,790 938 5,899 2,204 3,198
 

Average Per
 
Capita % 11.51 0.92 
 5.76 2.15 3.12
 

Source: PLANSABAR
 

Operating costs for new 
rural systems are computed as
 
follows:
 

Operator of system (C800/month,incLuding social benefits) S 160
 
Electricity C500/month 
 S 100
 
Miscellaneous (chlorine, etc.) 
 $ 90
 

TOTAL 
 S 350
 

Cost per capita (1000 aver.pop.) $3.50/year
 

Annual maintenance costs of rural water supplies, according

to industry standards, are on the order of 5 to 7% of the
 
investment cost.
 

For hand pump well systems, operation and maintenance costs
 
are estimated at US$40 per year, per well.
 

4. Summary 

Table III.E.Il presents a synthesis of the construction,
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-----------------------------------------------------

-------------------------- -----------

-----------------------------------------------------

TABLE III.E.11
 

OPERATION AND MAINTENANCE COST PER CAPITA
 
(INUS$ DOLLARS)
 

MODULAR SYSTEM 	OPERATION & MAINTENANCE RESIDUAL
 
---------------------- VALUE AFTER
 
EVERY YEAR 1@ YEAR 10 20 YEARS
 

Rural 
400 0.10 3.50 -

1,000 8.83 18.68 20.93 
2,000 8.83 15.53 7.37 

Urban Expansion
 

5,000 10.61 16.08 14.72
 
10,000 13.61 22.72 10.52
 
25,000 13.61 25.72 15.68
 
50,000 13.61 20.12 11.63
 

NOTES
 
* 	 Local Contractors 

Urban Expansion - Sometimes not possible in small 
towns isdue te age of existing systems 

SOURCE : ISA Consultants
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operations and maintenance costs per capita using urban
 

expansion and local contractor estimates.
 

F. FINANCIAL POSITION
 

1. AMDA
 

Table III.F.l represents ANDA's balance sheet from years 1983
 
to 1988. 
 Table III.F.2 presents income statements for this
 
time period.
 

The balance sheet underestimates ANDA's fixed assets 
and

equity because no asset adjustment has taken place since the
 
1986 devaluation.
 

ANDA's most serious financial problem is that it has been
 
incurring 
a net loss since 1984. The situation became so

critical in 1987 that the government had to pay a subsidy of

20 million colones. This amount however was insufficient to
 
significantly alter ANDA's position.
 

ANDA's financial difficulties can be traced to a slow growth

in operating income, from 57 million colones in 1983 to 103

million in 1988, compared to an increase in expenses from 51

million to 122 million. Note that if assets had been

revalued after the 1986 devaluation, the income statement
 
would look much worse due to higher depreciation.
 

In 1988, ANDA's ratios of debt and equity to assets were 57
 percent and 43 percent respectively. This compares with the
 
1983 ratios which were 42 percent and 58 percent. This is

largely due to short term debt for
needed the lack of

income. Thus ANDA's short term debt increased from 8 percent

of assets 
in 1983 to 22 percent today. Table III.F.3
 
presents the structure of ANDA's debt.
 

Most of ANDA's debt has concessionary terms with very low

interest rates. Income is so low, however, that ANDA has had
 
to resort to overdraft and short term loans with some
 
interest rates reaching 20 percent.
 

Another method of leverage used by ANDA is to withhold
 
payment to its creditors. In 1988, accounts payable reached
 
75 million colones, 84 percent of which is owed to autonomous
 
agencies such as CEL or ANTEL. 
 This compares with the
 
amounts owed to ANDA of only 44 million colones.
 

Many users do not have meters and are charged on a average

usage basis. There are also some users who tap into the
 
system without payment. The San Salvador metropolitan area

expansion program will seek to deal with these problems as
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TABLE III.F.1
 

ANDA BALANCE SHEETS 1983- 1988
 
(innilttions of Colones)
 

....................................................................................
 

[ITEMS 1 1983 1 1984 1985 I1986 1987 1988
 

..... ---------.......-................ ..........-......-

IASSETS
 

IFIXED ASSETS 

IFixed Assets inService 237,797 470,996 498,384 510,622 696,329 747,439 
IDepreciation 68,414 76,162 90,204 106,705 118,669 137,412 
IFixed Assets inConstruction 202,893 7,623 7,034 13,019 26,684 26,373 

ITotat Fixed Assets 509,104 554,781 595,622 630,346 841,682 911,224
 

ICURRENT ASSETS
 

ICash at Bank 2,856 4,075 5,342 2,617 25,153 26,646
 
lConsumer Receivables 27,526 29,847 30,417 9,446 27,587 30,913
 
O0ther Receivables 4,641 2,196 2,093 1,034 11,394 14,271
 
linventory 20,109 1 19,483 1 18,135 1 15,453 1 48,590 1 45,211
 
lather Current Assets 582 1 11 j 66 1 0 1 (6,567)1 (756)1
 

ITotaL Current Assets 55,714 1 55,612 1 56,053 1 28,550 1 106,157 116,285 1
 

OTHER ASSETS 13,699 1 12,365 1 17,425 1 17,508 1 16,974 1 3,927 1
 

ITotaL Other Assets 1 13,699 1 12,365 1 17,425 1 17,508 1 16,974 1 3,927
 

ITOTAL ASSETS 1 578,517 1 622,758 1 669,100 676,404 964,813 11,031,436 1
 

IEQUITY
 

ICapital 1 191,375 1 197,282 1 239,258 1 294,324 1 301,437 1 320,441 1
 
lRetained Earnings 1 62,939 1 53,923 1 7,162 1 (23,139)1 4,541 1 (9,049)1
 

ITOTAL EQUITY 254,314 251,205 246,420 271,185 305,978 1 311,392 1
 

ILIABILITY
 

ILong Term Debt 152,076 157,650 15135 130,679 281,795 260,119
 

ITotal Long Term Debt 152,076 1 157,650 15,135 130,679 281,795 260,119 1
 
II IIIIII
 

ICURRENT DEBT 
 I
 
ILTD Payments 9,614 1 6,022 16,406 19,528 28,013 43,219
 
lBanks 5,720 1 28,411 22,591 3,429 0 0
 
lAccounts Payable 6,278 15,481 30,168 27,268 64,106 1 75,598
 
lOther Current Debt 29,381 11,666 22,823 10,905 26,738 1 39,638
 

ITotal Current Debt 50,993 61,580 91,988 61,130 118,857 158,455 

ITOTAL LIABILITIES 203,069 219,230 107,123 191,809 400,652 418,574
 
....................................................................................
 

* These unaudited balance sheets are either missing an accounting item 
or inerror, as Liabilities plus equity does not equal assets. CompLi
mentary information had not been received at report closing. 
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TABLE III.F.2
 

ANDA INCOME STATEMENTS, 1983 - 1988
 
(inmittions of Cotorwa) 

IITEMS I1983 194 1985 1986 1987 1988 
1.......................................--
--------- ---------.......... -- - - - I-.... ... ... ...
 

ISALES
 

lWater Sates 46,060 44,922 51,132 62,715 72,229 n.a 
ISewerage Services 7,563 7,343 8,495 9,146 12,914 n.a 
lOther Income 3,713 3,799 5,063 0 3,001 

ITotal Income 
 57,336 56,064 64,690 71,861 88,1" 103,866I 

IOPERATING EXPENSES 

ITotat Operating Expenses 51,181 63,643 78,035 103,412 121,783 121,945

I-oo...Io. 
 ~ .. o...... ............... I
 

IOPERATING INCOME 1 6,155 1 (7,579) (13,345)l (31,551)1 (33,639)1 (18,079)!
 

IOTHER INCOME
 

Total Other Income 2,822 1 
1,541 2,295 3,966 19,687 5,172 

IPROFIT BEFORE FINANCIAL EXPENSES I 8,977 1 (6,038) (11,050)! (27,585) (13,952) (12,907)l
 

Long Term Debts 
 1,385 1 2,183 2,234 6,028 7,735 9,484
 

INET PROFIT BEFORE TAX 
 1 7,892 1 (8,221) (13,284)! (33,613)1 (21,687)1 (22,391)! 
1.-.----------------------------- :==I:====zamuzzzazzz~uzzugx======!==nzugm=I 
NET PROFIT/LOSS (before Extra.Items) 1 7,892 1 (8,221)! (13,286)1 (33,713)1 (21,687)1 (22,391)1 

..................................... 
 . .... I ...... ------.........I.......I ......
 
EXTRAORDINARY ITEMS
 

IGrant from AID 
 15,862 11,784
 
GOES Subsidy 
 20,634 0 

INET PROFIT/LOSS 1 7,892 (8,221) (13,286)1 2,783 1 (9,903)1 (22,391)!
 

.....................................................................................................
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well as other sources of leakage. No information was

obtained to quantify these concerns. However, one of the
 
above program purposes is to reduce leakage.
 

ANDA's bill collection record in the private sector is also

fairly good, because it cuts its services to delinquent

clients. Although, public sector receivable, are high, as
 
noted above, payables are greater.
 

TABLE III.F.3 

AMDA - Debt Structure 
(in thousands of CoLones) 

EXTERNAL LOANS 
 Awount Interest Rate Balance
 
Contracted % Dec/88
.....................................
 e..............................
 

LOAN 426/SF-ES 150,000.0 2.00 132,500.0
LOAN 90-TF/ES/BID 
 22,000.0 2.75 
 3,352.0

LOAN FCIE-176-0-PZN 118,368.7 6./8.75 
 118,368.7

LOAN.CIC-SEURECA, PARIS,BY LEMPA RIVER 
 2,931.8 7.73 
 788.8
 
LOAN 801/SF-ES-BID 
 17,000.0 1./2.00

LOAN 813/SF-ES-BID 830,000.0 1./2.00 63,119.8
 

..........................................
 
Sub-Total 
 1,140,300.5 n.e 
 318,129.3
 

INTERNAL LOANS
 

LOAN LP-4/5-TF/BCR 
 2,100.0 4.00 
 525.0
 
LOAN LP-5/6-TF/BCR 
 6,750.0 4.00 
 1,687.5

LOAN AG-18/86-BCR 
 16,940.6 10.00 16,375.9

BONDS CIRC.ANDA 2000 BCR/PZN 
 50,000.0 5.00 
 36,250.0

LOAN CAPITALIZADOR BANK-PRONAVIPO 1 3,434.2 9.00 2,879.9

LOAN CAPITALIZADOR BANK-PRONAVIPO 2 2,574.3 
 9.00 2,574.3

LOAN SPECIAL FUNDS.MUNIC.SAN MIGUEL 
 695.8  148.5
 
LOAN FOSEP-BID-1/83A 
 1,250.0 7.00 
 250.0
 
LOAN FOSEP-BID-1188-732/ES.PL-480/87 
 5,400.0 7.00 
 3,240.0

LOAN DIR.GRAL.TESOR MINI HACIENDA 
 1,000.0 
 1.00 243.1
 
LOAN B.A.C - ROTATING FUNDS 
 1,425.4 17.00 1,125.4

LOAN CUSCATLAN BANK-DCR-27666-9 4,000.0 
 17.00 4,000.0

LOAN COMERCIO BANK - OVERDRAFT 1,500.0 20.00 
 1,500.0
 
LOAN DIR.GRAL.TESOR.EMERGENCY FUND 
 1,500.0 
 1,500.0
 
LOAN SETEFE/AID PROGRAM U.D.I 
 5,000.0 14.00 
 1,800.0
 

............................................
 
Sub-TotaL 
 103,570.3 n.e 
 74,099.6
 

..... ............................................
 
TOTAL 
 1,243,870.8 n.a
amK==== z=Z=c=zzxmz~zzzcczzzzzlza 392,228.9
---------- =X'ZXZZ'ZZZ"'Z*ZZZZ8K
 

Marketing and administrative costs were the single largest

expenditure from ANDA, every year between 1983 and 1986. The
 
most recent figures were not available. Though a relative

decrease in the above would be desirable, it would not

radically change the situation at ANDA. 
Only an increase in
 
revenues through higher tariffs 
as discussed in the next
 
section, could bring about such a change.
 

In summary, ANDA is in a very serious financial situation
which has already jeopardized the maintenance and operation
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of it facilities and forced it 
to postpone necessary new
 

investments.
 

2. Tariffs
 

ANDA's current tariff schedule is shown in Table III.F.4
 

TABLE III.F.4
 
AMNA - URBAN WATER SUPPLY TARIFFS
 

(Established in 1987)
 

CONSUMPTION (/Month) 
 TARIFF
 

0 to 15 C 4.00
 

16 to 30 C 4.00 plus CO.4O for each above 15 /month
 

31 to 60 C 
"0.00 plus C1,00 for each above 30/month
 

61 to 120 
 C 40.00 plus C1.10 for each above 60 /month 

121 to 480 C106.00 plus C1.40 for each above 120 /month
 

more than 480 C610.00 plus C1.60 for each above 480 /month
 

House connections without meter 
 C12 up to 3/4 diameter connecting pipe.
 

ANDA used to be subsidized by the government. Some years
 
ago, the Government eliminated the subsidies and allowed

tariffs to rise accordingly. Despite the fact that 
non
users pay many times more then ANDA users for water, there
 
was public protest and the tariffs were lowered again.

Subsidies were not reinstated, leaving ANDA and PLANSABAR in
 
a more critical situation. In one instance, one cubic meter
 
of water costs ANDA C 1.60, and the tariff price is about C
 
0.40,
 

TABLE 111.F.5
 

FINANCIAL and TARIFF ANALYSIS - ANDA
 
(in thousands of Colones)
 

Component 4988 1987 
 Growth Rate
 
(C) (C) 
 x
 

................. 
 ............................. 
 ...............
 
OPERATING REVENUE 103,Po6 88,1"4 17.84 
OPERATING EXPENSE 121,945 121,783 0.13 
OPERATING INCOME 18,079- <33,639- 46.26

Interest Expense 9,484 7,735 22.61 
TOTAL ASSETS 729,966 706,631 3.30
 

LIABILITIES 418,574 
 400,652 4.47
 
Long Term Debt 260,119 282,795 -7.69
 

EWUITY 
 311.392 305,979 1.77
 

Rate of Return -2.48 2 -4.76 2 

(Operating Income/Total Assets)
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DESIRED RATE OF RETURN - CALCULATION 

AMOUNT RATIO COST WEIGHTED 

(C) % RATE X COST X 

Long Tem Debt 260,119 45.51 3.65 1.66
 
Equity 311,392 54.49 3.30 1.80
 

----...........................................
 

TOTAL (sum of weighted costs) 3.46 
DESIRED RATE OF RETURN 
 33.46 X 
OPERATING INCOME REOUIREMENT: 25,247,805
 
(Desired rate of Return/Total Asstts)
 
REVENUE DEFICIENCY 43,327,079
 
(Operating Income Req./Operating Revenue)
REQUIRED RATE CHMGE 41.71 2 
(Revenue deficiency/Operating Revenue) 

In 1988, ANDA's rate of return on assets 
 (operating

income/total assets) was -2.48 percent. 
 The required rate
 
of return is calculated by summing the weighted cost rate on
 
the long term and equity components of ANDA's capital

structure. 
The cost rate of long term debt is determined by

dividing annual financing payments by long term debts. this
 
yields a 3.65 percent cost rate of debt. The relatively low
 
figure reflects the concessionary nature of much of ANDA's
 
debt. The cost rate of equity is the growth in asset value
 
from 1987 to 1988, 3.30 percent. It is assumed that in order
 
to maintain a viable financial position a public utility's

equity should grow at a rate approximating the growth of the
 
system.
 

This estimate of the cost rate of equity is low because ANDA
 
has not been investing in its system at an adequate rate.
 

ANDA investments have declined steadily since 1981 as shown
 
in Table III.F.6. The table also shows a decline in ANDA's
 
total expenditure and as a share of total public expenditure.
 

TABLE III.F.6 

ANDA INVESTMENTS AND EXPENDITURES - 1981-1987
 
(in thousands of Colones)
 

Year Investments Expenditures Expenditures
 
(C) (C) X of Public Sector 

... ........ .. ........................................
 
1981 23.0 108.3 2.75 
1982 19.8 72.4 1.78 
1983 38.4 62.1 1.46 
1984. 26.1 65.8 1.30 
1985 11.1 70.3 1.49 
1986 13.6 73.1 1.21 
1987 10.0 74.0 1.20 

........................................................ 
TOTAL 142.0 526.0 1.54 

m

Z zuzmmuIXzmgm3Ld-uzU.33W3: nul lz zuzsuuzuuum8 aausanumunuuuanauuua. 

SOURCES: a) Programing and Evaluation Department, General Director of the 
Budget, Finance Ministry, 1988. 

b) Statistical Department no. 8, 1987 
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These estimated cost rates are multiplied by the proportion

of debt and equity applicable to each. The two resulting

weighted cost rates are summed to derive ANDA's desired rate
 
of return, 3.46 percent. A 3.46 percent return on assets
 
yields an operating income requirement of 25.2 million. As

ANDA's actual 1988 operating income was negative 18.1
 
million, ANDA has a revenue deficiency of 43.3 million. The
 
revenue deficiency divided by ANDAa operating revenue yields

a required rate increase of 41.7 percent. A premium should
 
be added to compensate for inflation.
 

It should be noted that three 
 factors make this a

conservative estimate: 1) undervalued assets 2) ANDA's

concessionary interest terms and 
 3) growth rate in asset

value which is probably insufficient to maintain current
 
operational 
levels. As this rate increase is based on
 
constant monetary values, an inflation premium should be
 
added over time.
 

A rate increase of this magnitude should be "phased-in" over
 
a number of years in the near term. "Phasing-in" the rate
 
increase will serve to lessen the rate shock to consumers and

dampen the negative elasticity effects. A phased increase,

if properly scheduled and announced, will avoid perceptions

that ANDA is an unpredictable agency and will help to improve

the business climate.
 

3. PLANSABAR
 

PLANSABAR has been executing smaller scale rural water supply

projects with an emphasis on their social impact. 
 Because
 
it is part of the Ministry of Health, PLANSABAR is analyzed

primarily in terms of its budget execution.
 

Table III.F.7 shows the tariffs applied by PLANSABAR.
 

From 1982 to 1984, budgets were implemented at about 80% of

the assigned amounts, an acceptable level. However, from

1985 on there were implementation problems and major delays

in the expansion program financed by the IDB. 
In May, 1988,

work had only advanced 10% for water supply and 5% for
 
latrine. Total investments were only $2,801,840: out of a

total of $28 million; $563,740 from IDB and $2,268,100 from
 
the GOES.
 

Most of the counterpart funds were used for administrative
 
expenses, which were financed until December 1988 by AID
 
funds. As 
a result, after being audited, PLANSABAR was

declared ineligible for AID funds. To complete local
 
counterpart funds, finance was obtained for two years, for
 
a sum of C 4,700,000, from the local currency generated by

Japan's grain donation.
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TABLE III.F.? 

RURAL WATER SUPPLY TARIFFS 
(Established in Decber 1978) 

A. Tariffs for Existing Systems 

1. Gravity System 
- House connection C3.00 monthly subscription
 
- Public service CO.50 monthly subscription
 

2. Electric puping system
 
- House connection C1.00 additional to above tariff, not to exceed C5.00
 
- Public service C1.00 monthly subscription
 

3. Manual pumping system
 
- public service CO.25 monthly subscription
 

B. Tariffs for New Systems
 

1.Gravity systems
 
- House connection C3.00 monthly subscription
 
- Public service CO.50 monthly subscription
 

2. Electric pumping systems
 
- House connection C5.00 monthly subscription
 
- Pubtic service C1.00 monthty subscription
 

3. Manuat pu ping systems
 
- Public service CO.25 monthly subscription
 

C. Tariffs for Consumption over 20/ mnth
 
C3.00 per each above 20
 

Source: PLANSABAR
 

Current expenditure increased from C 760 thousand in 1982 to
 
C 1,581,458.74 in 1988, and capital expenses rose from
 
C 2,373 thousand in 1982 to C 11,742 thousand effectively

spent in 1988, although C 27,190 thousand had been obligated.
 

The relation between income and expenditure for exploration

and maintenance varied between 57% in 1982 to 222% 
in 1986,

back to 57% in 1987 and 900% in 1988. This is largely due to
 
reduced operation and maintenance costs. Income has
 
increased only from C1,311,000 to C1,562,000 from 1986 to
 
1988. This seem to imply large variations in actual
 
maintenance and operations from year to year, and indicates
 
that the system is not operating properly.
 

Cost recovery was 73%, in 1983, declining to 60% in 1984 and
 
54% in 1988. Not only have rates increased but debt

collection was abandoned in conflict zones. 
 Contrary to a
 
prior information, PLANSABAR has been successful 
 in
 
collecting water charges for most other systems, generally
 
over 90% of bills, as shown in Appendix III.F.1.
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G. PRIVATE ENGINEERING/CONSTRUCTION INDUSTRY
 

1. Limited Registries
 

CASALCO, the Salvadoran Chamber of Construction, is a private

association of persons and companies working 
 in the

construction field. It classifies members into general

contractors, consultants and suppliers. The Consultants have
 
met with officials of this organization.
 

CASALCO does not rank either consultant or contractor
 
members, and is only recently trying to gather information
 
on member volume of business. This makes it difficult to
 
assess the strength of firms in this field. At present,

CASALCO's division of General Contractors has hired a

marketing firm to study the situation of the construction
 
industry in the country.
 

Contrary to other institutions, ANDA does not register firms

with a ranking according to their technical, equipment and
 
financial capabilities, or their experience. However, those

firms currently registered with ANDA are listed in Appendix

III.G.1.
 

2. Business Environment
 

In large projects open to international bidding, national.

firms complain cf little or no participation. Salvadoran
 
legislation doesn't require foreign firms enter into to joint

ventures with local firms when bidding. Salvadoran firms are
 
too small to pre-qualify for these consulting or contracting

services, and their participation is normally limited to that

of sub-contractors. There are probably not more than two or
 
three local consulting and contracting firms able to carry

out projects with construction costs beyond the 5 to 7

million dollar range. Should large projects develop in the

future, both local consultants and contractors could rapidly

improve their capabilities, by participating first in joint

ventures with experienced foreign firms.
 

Local firms have proposed a "Regulatory law for the

Contracting and Consulting Industry" by which foreign firms
 
would be bound to enter into joint .,ntureswith local firms
 
in order to participate in Salvadoran Projects.
 

The ratio of shares still has not been established but a

60/40 foreign/national ratio is often mentioned.
 

During the past ten years some contractors have been working
 
areas
in, war after reaching special agreements with the
 

insurgent forces. Because equipment and contractor
 

67
 



installations away from the urban centers 
are prone to be

destroyed, contracting costs have risen appreciably.
 

Contractors can insure 50% of their equipment at job site,

against damages by guerrilla warfare. The are low duties on
the import of construction equipment and it is duty free for
 
government projects.
 

3. Design and Construction
 

PLANSABAR constructs all their rural systems 
 by

administration, with community participation under 
formal

subcontracts. Storage tank construction, pipelines and power

lines are contracted out, normally within the 
 rural

communities. PLANSABAR also 
drills wells with equipment

donated to them or purchased under the IDB programs.
 

ANDA executes all construction work by public national 
or

international tender, depending on 
the source of finance.

For national tenders, ANDA tries to break down the projects

in packages to award them to several contractors.
 

H. PROBLEM AREAS
 

The Salvadoran sanitation sector faces large and
 
unsurmountable problems.
 

1. Inadequate Water Supply Coverage
 

The Government's inability to keep abreast of domestic water

needs in El Salvador is not a recent phenomenon. Needs have
been compounded by the recent conflict which has contributed,

in numerous ways, to the loss of services where they once

existed. 
 It has also displaced the country's population and

has overstressed systems designed for smaller populations.
 

ANDA's large systems were not designed to handle the loads
of the current populations in their service areas. This is

due to normal populatiun increases, lack of expansion, and
 
recent population shifts attributable to the ongoing

conflict. All systems need frequent repairs which are
 
exacerbated by population overload.
 

Despite heavy annual rainfall, most communities lie outside
 
the range of a formal water system for domestic use.

Furthermore, those communities that do have systems are beset

by, a 
myriad of problems, rendering their systems unreliable,

inconvenient and unsafe.
 

Inadequate supply is a major contributor to health problems

in El Salvador. 
 Many people are treated for illnesses

traceable to waterborne sources. Unfortunately, people
 

68 



treated are released to the same environment and become sick
 
again.
 

The situation is not improving. In fact, the agencies

charged with providing adequate water are losing ground to

the problem. It will compound itself in the future as
 
current maintenance is inadequate and development plans

aren't sufficient to cover the existing population plus the
 
expected population growth.
 

2. Waste Water Disposal
 

Currently, waste water is discharged from existing systems

into rivers and waterways without previous treatment. At best

there is an oxidation process in the larger systems.
 

This is a matter of great concern because, as streams and

underground waterways are being polluted in one area, the
 same water is later extracted in other areas as water supply.

About 42,000 cubic meters of untreated waste waters are
dumped daily in to the rivers and 
streams of the country.

Treatment plants are only now being planned for San Salvador
 
and other large cities.
 

There arL too few statistics related to water sampling and
testing at sources. ANDA has laboratories do not adequately

serve the numerous systems throughout the country.
 

3. Institutional Problems
 

There is a lack of coordination and a redundancy in rural
water supply planning capabilities, given the several
 
agencies involved in these programs.
 

Local communities only participate 
in some aspects of

construction and maintenance, and are at the receiving end
 
of agency decisions.
 

Design standards are high, resulting in excessive costs for

rural and small urban systems. Centralization results in the

letting of larger construction contracts which also tend to
 
increase design and construction costs.
 

National agencies have pre-emptied the municipal water supply

role rather than seeking to enhance it.
 

4. Financial Prolems and Tariffs
 

ANDA debt is way beyond its financial capacity. As of

August, 1989 the debt has reached 544 million colones and

long term debt is about 54 percent of assets. This situation
 
grew when ANDA took on a foreign debt for the Northern region
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(Zona Norte) project.
 

ANDA investments have declined steadily since 1981, while its
 
debt increased considerably, largely to cover deficitary

operations.
 

Total investment estimated to cover sector's deficit in
 
facilities by the year 2000 would require annual investments
 
totaling approximately $70 million. Even with donations, the
 
country would have to provide counterpart funds amounting to
 
annual disbursements of about $7 million above their present
 
budget.
 

With low tariffs, operating income does not cover operating
 
costs. Thus, even donations for investments increase losses.
 
Syst-ms have to operate with subsidies, without maintenance,
 
or with deficits.
 

Water tariffs should be set to fully cover costs. However,
 
water supply is traditionally perceived as a public service,

and users do not expect to cover installation and operating
 
costs.
 

To address, these problems the following steps should be
 
taken.
 

- A full tariff study should be undertaken for both
 
agencies including, review of metering and billing

procedures,revaluation of assets, unwillingness to pay, and
 
a medium term program to "phase in" new rates.
 

-The Government should revise tariffs on a gradual basis
 

-Further use should be made of community participation
 
schemes, preferably with hired community labor.
 

-Donor countries and agencies should expand contributions to
 
their maximum extent.
 

I. PUBLIC HEALTH
 

The purpose of reviewing El Salvador's public health
 
situation is only to provide a basis for evaluation of the
 
impact of water supply and sanitation programs upon health.
 

1. Water and Sanitation
 

A key determinant of public health is the human environment.
 
Existing water and sanitation conditions are described at
 
length in Section B (inventory of facilities).
 

The ecological status of a community's water supply is
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represented by the 
type of water system and water source
 
conditions.
 

For those without public water supply, water comes from open

springs and is carried to houses or access points via bamboo
 or other tubes; hand-dug wells which lack curbing or
protective covers 
creeks, rivers and lakes, and commercial
 
sources. 
 These are all subject to pollution and are
generally considered major sources of waterborne diseases.
 

Human excreta are a major source of disease transmission.
 
Contact with excreta can occur through poor personal hygiene,

lack of sanitation facilities, and inadequate wastewater
 
disposal.
 

2. Health Characteristics
 

a. Mortality
 

Mortality rates by department and location from 1980 through
1984 are shown in Appendix III.I.1. During these years, much
fighting 
took place. People became refugees as the war
intensif.ied. Also, reporting procedures 
 were not
standardized and many 
 deaths, even in non-violent
circumstances were not reported. Therefore the data must be
viewed as general indicators rather than as precise

situational statements.
 

As would be expected, the death rate is, in general, higher

for rural dwellers than those from urban areas. 
This is due
to better access to clean water, health care facilities and
 
education facilities.
 

For some years, the difference in the mortality rate between

rural and urban population closed, due to steady migration

of the rural population into cities. 
 This resulted in a
population with a poorer health status, higher mortality rate

and a further overburdening of the health care system. Also,
being located in a urbanized area, deaths would be 
more
 
likely to be reported.
 

b. Morbidity
 

A standardized reporting system was initiated by the Ministry
of Health and USAID in 1987. 
While mortality rates are, as

noted above, questionable, 
adult or regional morbidity

information is 
even more scarce. Data for 1987 hospital

adhissions, are shown in Graph III.I.1.
 

However, the largest utilization of hospital is for
care 

pregnant women. Disease-related admissions can serve as 
a
 
proxy indicator of morbidity problems. Diarrhea, which is
 

71 



TEN PRINCIPAL REASONS 
FOR HOGPirAL ADMISSIONS NATIONWIDE 
EL SALVADOR - 1987 

CAUSES
 
Childirth (normal conditions) ...........................
 

.. . . . . ". .. . . . . ... ... .. ... 

Broncongumonia (causes not specified).........
 

Abortions (hnn-specific; no mention of ......
 
complications'
 

Colitis. Enteritis, Gastroent-.
 
(original infection )


Urinal Infection
 
(location not specified)


Premature Birth or Threat Thereof
 

Asthma (not specified') 

Head. Injurt(other types) 
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Hernia (no mention of cause). M"
 
Other Injuries (including multiple) 
 . 2 
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NUMBER OF ADMISSION IN T1caJn 

Data: Statistic Unit, MSPAS
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included with gastro-intestinal problems, is the fourth

ranked cause of hospitalization. 
 This low rank is perhaps

due to the urbanization of the client group and 
to their
 
access to clean drinking water.
 

Morbidity by age and sex, like general morbidity is reflected

in hospital admissions. Graph 111.1.2 shows aggregate data
for El Salvador in 1938, the first year with standardized
 
reporting. The graph shows a high utilization of hospital

services by infants and women of child,-bearing age. Until

the age of 13, hospital use by males runs slightly above that

of females. This parallels the slightly higher mortality

rate in males than in females and indicates a higher

morbidity rate in male children. Once females reach childbearing years they are the dominant client group, reaching

a peak in their twenties and tapering off in their early

fifty's. At this point males and females make approximately

equal use of hospitals.
 

The vast majority of the illnesses in this country, rural or

urban, never are of the reported. Hospitals services are

expensive and many Salvadorans will never set foot inside of
 one. So these data are only a and very
first skewed

approximation of an unknown reality.
 

(1) Diarrhea/Morbidity
 

Diarrhea is no 
longer the number one killer of infants, as

perinatal problems and respiratory diseases became the top

two causes in infant mortab4ltiy.
 

An estimated 
150,000 cases of diarrhea were recorded in 1988
by the Ministry of Health. However, given the war and the

limited number of points at which cases of diarrhea can be

reported, this must be considered a very conservative figure.
 

Given the recent implementation of standardized health

reporting, an accurate 
historical presentation of the

incidence of diarrhea is not possible. USAID has estimated

and projected the following rates of diarrhea 
per 1,000

population:
 

1986 1987 1989
1988 1990 1991
 

133 140 159
150 168 177
 

With the advent of the new reporting system and expanded

health services, the reported incidence of diarrhea is

expected to increase over the next 
several years even as
 
water and health education is made available to a greater

part of the population.
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Chart 111.1.3 shows the prevalence of diarrhea by age of

child and location. The survey method was used to collect
 
this data. Health workers asked mothers if their child 
had
 
diarrhea within the two weeks prior to the interview.
 

Table 111.1.4 shows the estimates generated by the
Association Demografica Salvadorena (Pro-Familia) and the

National Center for Disease Control in Atlanta Ga., by age,

and area for 1985 and 1988.
 

TAILE 111.1.4 

Percent of Chitdren Ilavtr Diarrhea in a Two Week Period 
by Age ard Area of Residence for 16S end 198 

Area MetropoLitan Other Urban 
 Rural Total
 
Age 1985 1988 1985 
 1988 1985 1988 1985 1988
 
.... ................................ 
.............. 
 .......
 
0 33.4 23.4 43.7 27.6 48.6 46.8 43.3 38.3
 
1 44.8 33.3 49.3 40.4 53.3 50.0 49.9 44.6
 
2 31.0 15.5 50.0 29.9 35.0 32.2 37.6 28.9
 
3 24.2 13.8 25.5 16.8 26.7 16.3 26.7 15.9
 
4 	 19.1 8.3 22.0 15.5 24.3 14.6 22.3 13.6
 
.......--------
................................... 
...........
 

Total 30.4 19.3 39.0 26.6 37.7 33.2 
 36.1 29.0
 

Source: FESAL: 88
 

A marked improvement in the morbidity rates due to diarrhea
 
can be observed in the intra-area comparisons. In the two
 
urban areas, the incidence of diarrhea dropped by one third

and the rural areas showed an 8.8% improvement. Within age

groups, there was an increase in morbidity for infants under
 
one year but other age groups showed a decrease in morbidity.
 

c. Infant Mortality
 

As with morbidity rates, infant mortality rates vary by

reporting system, and reporting agency. Appendix III.I.1
 
shows the infant mortality rate by department and urban/rural

for the years 1980 to 1984.
 

Other estimates of infant mortality have been generated.

Table 111.1.5 shows the infant mortality rate by area of

residence for 1985 and 1988. 
There is a consistent reduction
 
in the mortality rates for all areas, with the largest gains

falling in rural communities.
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GRAPH XXX.1.3
 

INCIDENCE OF CHILD DIRRHEA IN CHILDREN UNDER FOUR 
ACCORDING TO AREA OF RESIDENCE (%) 

EL SALVADOR: 1988 
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TABLE 111.1.5
 

INFANT MORTALITY RATE BY AREA OF RESIDENCE 
(per 1,000 live births) 

Area of Reic 	 9lo 
-....... ....... .... I..
 

Metropolitan 46 42
 
Other Urban 56 40
 
Rural 81
 
TotaL 65 50
 

Source: 	FESAL '85/8t
 

Table 111.1.6 provides a view through time of the estimates
 
of infant mortality made by different researchers.
 

While the quality of the data is subject to question and
 
there is 
no reason to believe that the.xe is consistency in

research methods, the data does demonstrate a continuing

improvement in the infant mortality situation.
 

TABLE 111.1.6 

COMPILATION OF ESTIMATES OF INFANT MORTALITY, 1951-1988
 
(per 1,000 live births)
 

Year Mid Rate 
 AUTHOR
 
Point
 

........... ............. ............. .... 
....................................... 
1951-61 1956 137 S.S. ALENS ZELAYA 
1961-71 1966 120 L. ROSERO B. 
1966-67 116 HUGO BEHN 
1970-71 95 J. POTTER (FESAL) 
1980-84 1982 71 FESAL-85 
1980-85 75 CELADE-88 
1986 56 MONIT. Y EVALUACIOd DE S.1. MSPAS. EL SALVADOR 
1988 - 50 FESAL-88 

Source: 	Situation de la Nutricion y ta Satud en EL Salvador
 
FESAL 1988
 

d. 	 Birth Rates
 

While the population is estimated to have grown at a rate of
 
3% from 1960 to 1978 gross, birth rates were not available.
 
Appendix III.I.1 contains the number of live births by

province and area for the years 1980-1984. Given that family
size tends to be inversely related to income level, education
 
achievements and urban locations, the table contains no
 
surprises. 
In general the number of rural births continued
 
consistently above the urban level. 
 In all but two cases,

the number of 1984 births was lower than the number in 1980.
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While this data is five years old, it does indicate that the
rate of increase in the population may be beginning to
slacken. 
However, it also indicates that the need for public
services will continue to grow as this population matures.
 

e. Health Interventions
 

The major effort in health interventions is being made at the
community level through health education. Health education

is a crucial part of the water and sanitation program. USAID
is financing adult education on the use of portable water,

sanitation and disease treatment.
 

To accomplish this, the Community Health Program is being
integrated and expanded, bringing under one umbrella in the
MOH, the Rural Health aides (ARC), the recently craated

Community Health aides and the Health Promoters of the HOPE
Project. The program for fiscal 
1990, supported by USAID
Grant No. 519-0308 under PL-480-89, consists 
of 579 aides
serving the same 
number of communities with an estimated
population of 
800,000. Under the terms of the agreement
between USAID and the MOH, the MOH is to convert 70 aides per

year to its permanent work force.
 

The reason for the merger of the three programs was to gain
the benefits of integrated management, program development
and training, eliminate duplication of effort and raise the
level of care available to the communities. To assure the
success of the program, it will be developed along the

following guidelines:
 

Aides will be selected from the communities in which they
 
are to work.
 

- Community participation will be promoted in all projects. 

- Preventive care, education and projects will be stressed. 

- Simple medical treatments will be provided, including 
oral rehydration. 

- Referrals to health centers will be made.
 

- A system of health records will be implemented including
 
standardized reporting.
 

The general objective of the project is 
to diminish the
incidence of morbidity and mortality through conscientious,

organized and active participation of the community in
remedial and progressive health programs. 
 The aides will
devote most of their time to 
education and preventive

activities.
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One of AID's criteria is that rural sanitation programs only

be made available to communities with a health program

similar to 
the above. Given the allocated funds, this

criterion will not be difficult to meet. However, as plans

are made to go beyond existing sanitation programs to reach

all the country's population, the GOES capacity to carry out

community 	health programs may be severely strained.
 

f. Other Health Interventions
 

The provision of health intervention services for the general

public in El Salvador is the responsibility of the Ministry

of Health and Social Services. The Ministry provides health
 
services though hospitals and other units which are staffed
 
by physicians, nurses, nurse assistants and operate as health
 
education programs. The distribution of facilities and staff
 
is shown in Table 111.1.7.
 

TABLE 111.1.7
 

HEALTH ESTABLISHMENTS BY DEVrInTMENT
 

Department Total Hospitals Centers 
 Units Posts 	 Community Dispensaries
 

Posts
 
................. 
 ...........................................
 
Altuachapan 	 21 1 4 15 
 1
 
',nta Ana 
 34 1 2 10 15 6
 
LAsonate 21 
 1 
 7 10 3
 
Chatatenango 36 
 1 1 5 29 
La Libertad 	 29 1 
 9 12 7
 
Cuscattan 14 
 2 3 9 
La Paz 	 22 
 1 	 I# 17
 
Cabanas 	 11 
 2 2 7
 
San Vicente 13 1 
 5 
 7
 
Usuiutan 	 27 1 1 
 9 15 	 1
 
San MigueL 	 35 1 16
1 15 2 
Morazan 23 1 8 14
 
La Union 31 2 10 17 
 2 
San Salvador 	 41 5 1 23 4 a
 
- -............................. 
....................................................
 

Total Country 358 14 
 13 115 179 26 11
 

Source: Ministry of Planning
 

Centers : Locations staffed by phyatcins.
 
Unit : Locations visited by physicians.

Posts : Locations staffed by nurses or health workers.
 
Community posts 
 : Loations visited by nurses or health workers. 

It is clear that the present numbers of health centers are

inadequate for a population of nearly 5,000,000. While each

department has 
 one Ministry of Health hospital, the

accessibility of these facilities to the public is limited
 
by location of domicile, awareness of available services and
 
costs. Centers staffed by physicians are not available in
 
all departments and suffer the same access limitations.
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J. SOCIAL IMPACT
 

1. Public Health
 

The isolation of the impact of portable water systems upon

diarrhea is extremely difficult. Infant diarrhea has a
 
number of causes as well as a number of factors which are
 
responsible or its occurrence.
 

Infectious agents, primarily ingested bacteria and viruses
 
are the cause of the disease. It is commonly accepted that
 
polluted water is one of the primary channels through which
 
the disease travels. Water becomes polluted by human wastes
 
and is then used for human consumption. However, infectious
 
agents can be ingested with food, other liquids or simply by
 
a child sucking its thumb. Thus, once the agent enters the
 
household environment, drinking water is only a partial

solution to diarrhea control. Factors as diverse as the
 
availability of electricity for refrigeration, age and
 
education level impact on the incidence of infant diarrhea
 
and mortality.
 

Reduction of infant morbidity and mortality through 
the
 
elimination of waterborne diarrheal agents is one of the main
 
goals of water and sanitation projects world wide. A study
 
was conducted by Esrey, Feachem and Hughes of the London
 
School of Hygiene and Tropical Medicine of the results of
 
water and sanitation projects world wide. After eliminating

those projects without statistically viable results, they

analyzed 97 projects. The results are shown in Table
 
III.J. 1.
 

TA3LE llI.J.1 

PERCENTAGE REDUCTION IN DIARRHEAL MORBIDITY RATES
 
ATTRIBUTED TO WATER OR EXCRETA DISPOSAL IMPROVE1ENTS 

umiar of Eedcton Range
Type of Imrvemnt Projets Man Z 

Ali Interventions S, 22 0-100 
Water quality 9 16 0- 90 
Water availability 17 17 0-100 
Vter qualltylavaitabitity 8 37 0- 82 
Excrete DisposaL 10 22 0- 48 

Source:Interventions for the control of Oiarrheu( Disease -- ong 
young Children: Imroving ter Supplies and Excrete Disposal
Facilities, Esrey, F&ch and Hughes. 
BuLLeting of WHO 1965. 
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To evaluate the impact of the potable water and sanitation
 
projects morbidity in El Salvador, a model has been drveloped

that incorporates these findings. 
The following assumptions
 
were made:
 

- Health education is available to the target population

and is effective.
 

- Health facilities are accessible to the target
 
population.
 

- The impact of other variables (e.g., mother's age,etc)
 
are randomly distributed.
 

-
The number of children, under five, is distributed evenly
 
among regions.
 

- The impact of the water and sanitation projects is equal

for all projects.
 

- Water and sanitation projects will reach the total
 
population.
 

The model results in an estimate of reduction in morbidity

by area, as presented in table III.J.2.
 

Table III.J.3 presents an estimate of the investment needed
 
to reduce the average number of cases of diarrhea at any

given time. In rural areas, not only are costs low, the
 
prevalence of the disease is higher.
 

To estimate the impact upon infant mortality, we also assume
 
a direct lineal relationship between diarrheal morbidity and
 
mortality exists. Thus the mortality figures can be reduced
 
by 22 percent.
 

The age and education level of the mother plays a large part

in whether or not her 
children suffer diarrhea. The

availability of supporting health education programs 
is

another. It is not feasible to define a specific

mathematical relationship between clean water and reduced
 
infant diarrhea. USAID has estimated that through its
 
program to improve health and child surival, which includes
 
the combined efforts of providing water and adult education,

infant mortality will decline from 50 o/oo in 1988 to 42 o/oo

in 1993. However, for purposes of estimating impact, we
 
assume infant mortality rates as follows in Table III.J.4.
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TABLE III.J.2 

IMPACT OF MFETING WATER AND SANITATION NEEDS 

ON CHILD DIARRHEAL MORBIDITY 

(Deficit in Year 2000 including planned projects) 

(Population In '000) 

....................................................................... 

I AI-EA I TOTAL ICHILDREN I MORBIDITY I CHANGE I CHANGE I
 
...........
I I .... . 1 11000 POP I
 

I I UNDER 4 IW/O WATERIW/ WATER I
I...... I..... I
 ..... '........ I
................... ......... 

jRural 31641 1471 321
5061 1151 10.21
 

lUrban 5561 241 51
891 191 9.31
 

IAMSS 7861 1261 241 
 191 5 1 0.61
 .....I.......I.......I........I.......I....... .
.........
 
ITOTAL 1 4506 1 7211 1951 153 1 421 9.31
 
. ............. 
.......
I ...... ................ 
 ....... 
 ...... ..
 

AMSS San Salvador Metropolitan Area
 

TABLE III.J.3
 

WATER SUPPLY & SANITATION INVESTMENT COST
 

TO REDUCE DIARRHEAL MORBIDITY BY ONE
 

.........................................
 

I AREA IAVERAGE IREOUCTIONI INVEST. I
 
I IINVEST. AVG.COST COST
 
I IPER 1000 IPER 1000 IREDUCED I
 
I 1 1 1/20 YEARSI

I..--... ............ I°.°....I.
 

IRuraL 1115,000 1 10.2 It 564.0 1
 

lUrban 1340,000 1 9.3 jS1,828.0 I
 
I I I I I
 

+.............................................
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TABLE III.J.4 

Area Infant ortatity per/IW births 
without with RedJction 

Water & Sewerage Water & Sewerage 
............. ................................... ........ 
RURAL 66 51 15 
URBAN 47 37 10 
METROPOLITAN 33 26 7 

Extrapolations of existing data were used to generate the

number of live births, and number of infant deaths due to
 
diarrhea for 1988. 
An impact estimate was than generated by

subtracting the two mortality rates. 
The results are shown
 
in Table III.J.5. In Table III.J.6, the investment cost to

reduce infant deaths by one is roughly estimated. A constant

birth rate in rural and urban areas is assumed ii these two
 
tables.
 

2. Employment Creation/Community Participation
 

Other social impacts of public works projects that merits
 
consideration are increased labor generated by the repair and
 
development of infrastructure, and community participation

in project development and implementation. Three projects are
 
currently underway in El Salvador in water and sanitation
 
that have impacts in both of these areas. As future projects

are carried out along a similar vein, there would be a

comparable impact. Each is shown according to the following

criteria:
 

- community actions taken
 

- employment created by type
 

- labor contributed by type
 

- User fees.
 

The aggregated employment impacts 
of typical projects by

organization and skill level are shown in Table III.J.7. 
The

employment and income benefits of water supply and sanitation
 
projects are significant, especially since they benefit by

providing 
many of the very poor with employment at the
 
village level.
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TABLE III.J.5
 

IMPACT OF MEETING WATER AND SANITATION NEEDS
 

ON INFANT MORTALITY
 

(Deficit inYear 2000 incLuding planned projects)
 

.. ...................... ..............................................
 

AREA TOTAL LIVE MORTALITY J CHANGE CHANGE I 
I 'HS I...................I 11000 POP 

IW/O WATERW/ WATER 	 I 

IRuraL 13,164,0001 115,0001 7,600 1 5,900 i 1,700 1 0.54 1 

lUrban J 556,0001 20,0001 900 I 700 I 200 1 0.36 1 

IAMSS 1 786,0001 28,0001 900 I 700 J 200 1 0.25 1 
..... I ... .......	 I
I..........I.......I........ 	 .........
 

ITOTAL 14,506,000! 163,0001 9,600 1 7,500 1 2,100 1 0.47 1
 
.......
......................................
.................................. 


SOURCE: ISA ConsuLtants
 

TABLE III.J.6
 

WATER SUPPLY & SANITATION INVESTMENT COST
 

TO REDLCE INFANT MORTALITY BY ONE
 

.........................................+
 

AREA 	 I AVERAGE IREDUCTIONJ INVEST. I 
I INEST IIN DEATHSI COST I 

IPER 1000 IPER 1000 IREDUCED I 

1/20 YEARSI
 
...................... I.......I
 

IRuraL 1 115,0001 0.54 1$10,600.01

I II 	 I 

lUrben 340,0001 0.36 IS18,90^.01
I II 	 I 

................................ 


SOURCE: ISA Consultants 
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EMPLOYMENT IMPACT OF TYPICAL WATER PROJECTS BY ORGANIZATION AND SKILL LEVEL
 

PLANSABAR AbDA 
 SAVE THE CHILDREN 
...... --..-..................................... 

Typical Populotion 1,000 2,000 20,0000
 

SKILL LEVEL
 

Supervisor 
 6 15 6
 
Skilted Labor 64. 
 18 85

Unskitted Labor 
 150 250 
 2,500
 

. ..............................................
 
TOTAL 222 283 3,358 

ZUSzzz V33UUzxzEfmtuXu......m z uzmzmuuugau nuouu 

per 1,000 peopte served 220 1.2 167 

Average 176 

ri. 1 person per month = 26 days 

SOURCE: ISA Consuitants 

a. PLANSABAR
 

PLANSABAR 
 installs water systems in communities with
populations between 400 
and 2,000. Communities request a
 
water system, create a junta to be responsible for managing

the system and collecting user 
fees, and agree to provide

labor and materials.
 

According to PLANSABAR sources, typical projects take an
 
average of 5.5 months to complete.
 

Employment is generated for skilled labor, usually for masons

in tank construction, electricians for putting in the power

supply to the pumps, and for pipe fitters. On the average

six workers in each categury are used with pipe fitters

working the length of the project while masons 
 and

electricians work percent of the project's duration. This

yields an average of 66 man months of employment for skilled

labor per project. Skilled laborers receive C45 per day.
 

The project generates community contributed labor. Labor

needs are assessed against a community at the rate of one day
per week per household. 
In those cases where a worker is not

available, the household may pay 
for the labor at the

standard rate of C 13 per day. Generally the labor is used

for site clearing, ditch digging and transporting materials.
 

User fees are paid into the junta treasury. The junta can

spend up to 30% of the income on maintenance of the system.
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The balance is paid to PLANSABAR which holds overall
 

maintenance responsibility.
 

b. ANDA
 

ANDA has two types of rural water systems. They are hand
 
pumps and pipe line systems. Both of these systems are built
 
at the request of rural communities, but without further
 
participation of the community. However, inaccessible
 
villages that wish to receive hand pumps must provide 
an
 
access road for the drilling equipment.
 

- Hand Pump Systems
 

Well drilling and curbing takes an average of three days to
 
complete. Drilling crews consist of five laborers and one
 
supervisor. Laborers are paid C 60 per day and the
 
supervisor receives C 120. Installation of the pumps takes
 
one day to complete and requires the work of three men who
 
receive C 40 per day each.
 

- Pipe Line Water Systems
 

These systems take an average of five months to build. Wori

is done by private contractors who have reported the:
 
following information. Construction requires 50 laborers
 
for five months making C 21.63 per day and three supervisors

making C 75 per day. 
Three and one half months of skilled
 
labor, pipe fitters, masons, etc. are also required at C 30
 
per day.
 

ANDA's goal of turning each water system over to the
 
community that it serves is a step in the direction to make
 
the community responsible for collecting the fees,
user 

employing the system operator and maintaining of the system.

Each community is required to appoint a junta responsible for
 
these functions.
 

c. Save The Children
 

Save the Children has two types of projects. Each of these
 
are discussed below.
 

- Gravity Systems
 

A large project serving 20,000 people is located in eastern
 
El Salvador. It is a gravity fed system which will take

four years to build. Each family was assessed 150 days of
 
labor over the life of the project, and had the option of

paying C 12/day if they chose not or could not work. 
The
 
community also provided local materials such as stone, sand
 
and wood. The project employed 13 men per year, generating
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71 man years of employment, and workers were paid C 30/day.

Save The Children has completed smaller gravity projects
 

the drilling of the well, curbing, and site installation
 

averaging 
complete. 

30 families each and taking five months to 

- Hand Pumps 

While site preparation and access may require some time, 

requires only three days. 
 A drilling crew consists of a

drill operator, supervisor and three laborers, who are paid

C 100, C 200, and C 50 respectively. The project has
 
generated approximately 150 days of work for drillers and
 
supervisors and 450 days of employment for laborers.
 

K. ECONOMIC EVALUATION
 

1. Economic Costs
 

Using the shadow prices and conversion factors presented in

Volume I (Macroeconomic Aspects) and the cost breakdown for
 
each water and sewerage construction activity by labor,

material, equipment and markup components shown in Table
 
III.E.6, we have computed the economic costs for each of the
 
modular systems.
 

The economic construction costs for each system are presented

in Appendix III.K.1 and summarized in Table IIi.K.l. Since
 
the evaluation is being performed for Modular composite water

supply and sanitation systems, economic costs for both are
 
summed. Without detailed field data for specific systems it
 
is almost impossible to separate water and sanitation
 
benefits.
 

For the systems serving 400, 1000 and 2000 people, latrine
 
costs have been inserted based on the assumption of 6

persons/latrine. For populations of 10,000 0 25,000 and
50,000 , the inclusion of water and waste water treatment 
were considered as an alternative. 

The operation and maintenance costs summarized in Table
 
III.E.ll were calculated in economic terms based upon a
 
breakdown of 60% labor and 40% equipment and material,

resulting in a conversion factor of 1.
 

2. Economic Benefits
 

a. Approaches
 

There are two approaches to evaluating projects with
 
significant social 
impacts such as water projects. These
 
can be broken down as follows!
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TABLE III.K.1
 

ECONOMIC COST PER CAPITA
 

MOOULAR WATER SUPPLY AI4 SANITATION SYSTEMS
 

,-........................... 
......... ......
 

MODULAR SYSTEM I 

IPOPULATION IDESIGN I S/CAPITA I 
ISERVED 1/Perso;Vday I 
I*o*.o... o....o....................I 
IRural
 

II 
I ,00 1 100 61.1 

1,000 I lO 138.5 
2,000 I 1o I 116.8 

I.................' ..... '*°°°°"I
....


lUrban Expansion w/out Treatment 

5,000 175 283.5 
10,000 I 200 I 238.7 
25,000 I 250 J 303.9 

50,000 I 250 I 268.3 

jUrban Expansion with Treatment 

I 10,000 I 200 I 307.8 
25,000 I 250 I 356.3 

I 50,000 I 250 309.7 

................................................
 

SOURCE: ISA Consultants 

88 



- the social welfare function
 

- the economic valuation of social impacts.
 

(1) Social welfare function.
 

The use of the social welfare function is based on the
 
concept that society looks to achieve more than one

objectivLe. In addition to increased income per capita, for

example, we also seek greater life expectancy.
 

Rather than compute the economic value of greater life
 expectancy, one explicitly recognizes that society seeks this
 
as a humanitarian objective, separate from increased economic
 
production, measured by income per capita. 
A typical social
 
welfare function can be conceived as follows:
 

W = aX + bY + cZ
 

a+b+c= 1
 

Where X,Y and Z are measures of society's key objectives and
 a, b and c are weights which indicate the relative importance

society attributes to each objective. These objectives might

be:
 

- higher income per capita, reflected in the increased
 
consumer surplus, measured by an internal rate of return.
 

- life expectancy, of which infant mortality is a key

determinant in developing countries, and
 

- income distribution.
 

The weights can be dealt with in one of the following ways:
 

-
Public opinion surveys, representative of society, allow
 
weights to be specified
 

- They are defined by a democratically elected government

accepted as effectively reflecting society's views 
in
 
general
 

- The probable impacts of investments in each objective are

presented separately, leaving it up to the decision-maker
 
to set priorities by taking more than one objective into
 
account. 
 Implicit weights can then be calculated, based
 
on the choices each decision-maker actually makes.
 

In the previous section the Consultants computed the impact
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of water supply and sanitation projects on reduced diarrhea
 
and infant mortality. In a welfare-function approach, these
 
are measured in terms of the cost-effectiveness with which
 
they are achieved, such as the water investment cost needed
 
to reduce one infant death.
 

These can then be 
weighted to estimate increased social

welfare. 
 In this section, they are estimated in economic
 
terms as discussed below.
 

(2) Economic Evaluation of Social Impacts.
 

For those who prefer to estimate the value of caring for and

saving a life in economic terms, the consultants have

included computations of health 
care and human resource
 
savings, as defined below.
 

b. Types of Benefits.
 

These benefits are measured for the water-supply and sewerage

projects:
 

- the increase in consumer surplus, i.e. more water at lower 
cost 

- health care 
savings from decreases in infant morbidity,

especially for children under 4, measured by reduced child
 
care and oral rehydration therapy needs
 

- human resource savings from the decrease infant
in 

mortality, incorporating only those reduced deaths under
 
the age of one year, based upon an estimate of the value
 
of a human life at birth.
 

All estimates continue to be based on the assumption made in
Section 'J'. Other assumptions, made to obtain the estimates
 
below, are set out as each calculation procedure is
 
explained.
 

c. Consumer Surplus
 

Economic benefits have been calculated based upon the
 
consumer surplus methodology described in Appendix I.C.2.
 
of the summary report.
 

(1) PLANSABAR Base-line Survey
 

Data were obtained from a PLANSABAR base-line water user
 
survey carried out in 1986 which estimated water consumption

and costs with and without public water-supply for five

projects, which were designed to serve from 1101 to 1916
 
persons. Details of the survey results are shown in Appendix
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III.K.2. Table III.K.2 presents summary results which
 
indicate the following averages:
 

Table III.K.2 

Su.wy Pla alar Lase-LIe Survey 

Cmdit ion Cubic mters/ Lons/
 
perswVymr cubic mter
 

.. ....... .................................
 

Ut thout
 
p blic water
 
supply 
 8.3 5.57
 

with public
 
water sup ty 27.4 
 0.06
 

This information is key to calculating project benefits
expected from increases in water consumption and resulting

consumer surplus. 
 The quoted values are financial costs.
 

For urban systems, preliminary data was obtained 
from a
 survey recently carried out by AMSA as part of their three
city master plans, This data was corroborated by spot field
 
checks.
 

(2) Reduction in the Economic Price of Water
 

Economic costs have been computed as follows:
 

The cost of water in urban areas is based on the share of
water purchased from neighbors, brought by cart in containers

and sold by the barrel from tank trucks. Thus, Table III.K.3

shows the economic cost of water without prcjects. It also
 
presents costs with modular system implementation based upon
full payment by users of economic construction, operation and
maintenance costs over the life of each project.
 

The Consultants have not been able to 
locate PLANSABARS'

base-line study's original computations, nor the bases

adopted for calculating the cost of obtaining water 
from
 
streams, public wells or filling 
containers from other
 
sources. 
 However, assuming that they used going unskilled

labor rates, we have applied the appropriate conversion
 
factor.
 

(3) Estimated Consumer Surplus
 

The estimated benefits gained from more water availaLility
 
and lower cost assumes, for each modular system:
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TABLE III.K.3
 

ECOVOMIC PRICE AND MONTHLY TARIFF
 
WATER WITH & WITHOUT PROJECTS
 

-...........---.........................................
 

I MODULAR SYSTEM IECOWWIC IECONOMIC I
 
I----------...................... IPRICE ITARIFF I
 
1POPULATION I DESIGN lCoLones/ ICoLones/ I
 
ISERVED ILiters/person/deyl cu.m I month I
 
I ............... I.............. I....... I I
..... 
IRural I I I I
 

II I I I

i 400 100 0.41 7.4'1
 
I 1,500 1 100 1.39 25.1
 
I 2,OOC 100 1.26 22.7 1
 

IUrban Expansion without Treatment
 

I 5,000 I 175 1 2.43 43.8
 
I 10,000 j 200 I 1.15 I 20.8
 

25,000 I 250 I 1.36 I 24.6
 
I 50,000 I 250 I 1.24 22.4
 

jUrban Expansion with Treatment
 

1 	10,000 I 200 I 1.90 I 33.4 
25,300 I 200 I 1.69 I 30.5 
50,000 I 250 I 1.52 I 27.4 

IWithout Pubtic Water Consumption
 

400- 2,000 223 I 7.91 
5,000 -10,000 I 33 I 9.2 I 

125,000 - 50,000 I 50 I 11.4 I 1II 	 I II 
.........................................................
 

NOTES: 1.	Economic Price IncLudes sewerage 9 Latrine
 
costs
 

2. Economic Tariff does not include Latrine
 

SOURCE: ISA Consultants. 
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- population growth rate of 2.5% per annum for modules up 

to 10,000
 

- growth rate of 3% per year for modules of 25,000 or more
 

- preliminary costing assumptions found in Section 'E',

including consumption in liters per day per family, water
 
source, population densities, community elevations, etc.
 

d. Health Care Savings
 

A first attempt is made to place a value upon the reduction
 
in diarrheal morbidity projected in Section 'J'. We assume
 
that without water supply and sanitation:
 

- At any given time, 38% of rural children and 32% of 
children from ages 0 to 4 have diarrhea. 

- Rural morbidity would be reduced to 29.6%, a decline of
 
8.4%.
 

- Given that 16% of the population are between 0 and 4 years

of age, the projected reduction in morbidity is 1.34% of
 
the rural population.
 

We assume that the family member would devote approximately

30% of his/her time to the child for a cost of $0.49 per day

per sick child (monthly unskilled rate of $90/month * 
 .85

conversion factor * .8 adjustment factor for this type of
labor). The cost of oral rehydration therapy per day is 
estimated at $0.20. Thus, total cost per day that a child
 
is sick is estimated at $0.69. 
There would be no measurable
 
difference in productivity once the child grows up.
 

f. Human Resource Savings
 

A rough estimate is included for the value of the human lives
 
saved through reduced diarrheal infant mortality. The
 
following assumptions were made concerning this estimate:
 

To estimate a child's cost to society:
 

Poor families have an income of $960 per year.

A child under 10 represents approximately 10% of
 
consumption of a typical family.

Consumption is 90% of income.
 

National income increases as follows:
 

National income per capita remains constant through 1993
 
and increases at 2% per year thereafter.
 
Income distribution does not change.
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A youth is assumed to produce an follows:
 

From 10 to 19 ycars, a youth earns an average of 75% of
 
adult pay and consumes 25%.
 

As an adult:
 

From 20 to 62, a person earns the prevailing average annual
 
wage of $1920 and consumes 25%. After that age, projections
 
are immaterial because the present value of income
 
approaches zero.
 

Value of human life at birth today is approximately $3123.
 

The reduction in mortality is estimated as follows:
 

Infant mortality without water is 59%, on average (66% in
 
rural areas and 47% in urban areas, excluding Metropolitan

San Salvador). This would be reduced by 22% with water.
 
There are annually 36 live births per 10,000 population.

Deaths are reduced annually by 47 per 100,000 population.
 

3. Summary of Benefits
 

Table III.K.4 presents a breakdown of first year benefits by

each system. The labor savings in fetching water and its
 
increased availability are the key benefits. Public water is
 
many times cheaper than when otherwise purchased. The
 
economic valuations of saving in health care and human
 
resources are much lower.
 

TABLE 111.K.4
 

FIRST YEAR BENEFITS - WATER AND SEWERAGE MOOULAR SYSTEMS
 

MOOULAR CONSUMER SURPLUS/CAPITA HEALTH HUAN TOTAL
 
SYSTEM VAR P VAR 
 CS CARE SAVINGS RESC4JRCE SAVINGS COLONES 
(POP) C/cu.m. cu.m. Colones 

400 7.49 28.20 167.77 19.S2 1.84 189.23
 
1000 6.51 28.20 145.75 19.62 1.54 167.21

2000 6.64 28.20 148.71 19.62 1.84 170.17
 
5000 6.77 30.88 206.04 16.52 1.31 223.86
 
10000 7.31 40.00 255.97 16.52 1.31 273.80 
25000 9.71 41.25 404.04 16.52 1.31 421.10 
50000 9.88 41.25 411.27 16.52 1.31 429.0989 

................................. 
 ....................................................
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As the impact of diarrhea upon public health has declined

with the advent of extensive health programs, the remaining

impact of water and sanitation declines. In general, the

impact of public health programs over the years has reduced
 
the prevalence of waterborne diseases. Thus, while still
 
very important, the impact of water programs upon health has
 
declined somewhat. Yet, the argument remains in favor of
 
prevention rather than even simpla cures.
 

4. Benefit-Cost ComDarisons
 

The seven modular water and sanitation systems have been

evaluated and the results 
are shown in Table III.K.5 and
 
Figure III.K.6. Detailed compilations are shown in on
 
Appendix III.K.3.
 

The following indicators have been used:
 

- internal rate of return
 

- net benefits/investment
 

The hand pumps and latrine module for 400 persons is highly

feasible largely due to its low cost. 
 To the extent there
 
is significant cost computations in obtaining water from the
 
pumps, the 44.9% internal rate of return may be reduced. Low
 
internal rates of return for modules from 1000 to 5000 table
 
iii.K5 suggest special care in:
 

- devising simplified design standards, including possible
house connection - handpump combinations, balanced against
a careful evaluation of demand and capacity to pay 

- equitable and economic tariff and collection systems.
 

The expansion of water and sewerage systems in towns between
 
10,000 and 50,000 inhajitants are feasible, especially due
 
to their capacity to pay for more water.
 

This analysis indicates that the highest economic and social
 
returns can be expected from rural water supply and
 
latrinization with large urban systems 
a close second. It
 
has, however, the following limitations:
 

- We have not evaluated sewerage projects separately.
Projects in those areas 
where water supply is already

available as well as treatment programs to prevent

discharging raw sewage may be especially important.
 

- The individual circumstances of each town and project will
 
vary in terms of construction cost, prevailing water
 
charges and health conditions.
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TABLE I11.K. 5.
 

ECONOMIC EVALUATION
 

MODULAR WATER SUPPLY & SANITATION SYSTEMS
 

.................................................................
 

POPULATION I DESIGN INTERNAL NET BENEFIT/ 

I RATE OF RETURN 
SERVED I L/P/D (X) INVESTMENT 

"°.. . I.........I... "'''''''''''........... "'°"..... 


IRurat
 

400 100 44.9 3.69
 
1,000 100 13.3 1.08
 

2,000 100 16.2 1.27
 

JUrban Fxpansion without Ireatment
 

5,000 175 
 8.3 0.79
 
10,000 200 35.8 
 1.73 
I 5,000 250 28.2 1.49 

50,000 250 31.2 1.61
 

jUrban Expansion with Treatment
 

J 10,000 1 200 
 9.0 0.82
 
I 25,000 250 17.9 1.39 

1 50,000 250 21.2 1.63 

4..........................................................................
 

SOURCE: ISA Consultants
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ECONOMIC EVALUATION
 
modular water sunply & sanitation
 

45.- . 

40 
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The amount of water supplied has a major impact upon
benefits. Therefore, the concern with reducing costs by
supplying less should be balanced with the value attributed
to additional demand. It is economically feasible to provide

towns of 25,000 and 50,000 people with full water and waste
 
water treatment.
 

L. SECTOR PROJECT NEEDS
 

1. Nationwide Needs
 

Water supply and sanitation needs are considered for rural
and urban areas separately. Urban areas are defined as the

262 municipal seats and all communities with over 2,000
population. Rurpl include
areas all communities with
population up 
to 2,000, except municipal seats which,

regardless of their population, are considered urban areas.
 

Tables III.L.l and III.L.2 show the deficits in population
served respectively with water supply 
 and sanitation
 
facilities for the year 2000.
 

Excluding those projects which have committed financing, a
total of 2.9 million people will lack water supply, and 1.9
million will need sanitation facilitier by the year 2000.
 

In general, unless considerable further investments are made,

only slow progress will be made towards 
the objective of
universal coverage. Coverage is expected to improve somewhat

in rural areas but only to about 2/5 of the population. It
wil actually decline in urban 
areas. (see Table III.L.3
 
below).
 

TABLE III.L.3
 

ESTIMATED COVERAGE OF WATER SUPPLY AND SANITATION, 1988 - 2000 

Type Urban Rurat 
 TOTAL
 
1988 2000 1988 2000 
 1988 2000
 

....o.... ..................................................
 
WATER SUPPLY 83.9 10.1
71.4 42.0 "4.5 56.3
SANITATION 85.6 72.6 38.6 71.6 60.5 72.1 

nb: Figures are to be revised with data from AID 
ptamnng survey underway. 

SOURCE : Tables IaI.B.1,III.L.19 and III.L.2. 

This 
decline will be checked, however, if urban projects
currently being studied are funded and implemented. On the
other hand, the decline would be greater if rural-urban
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TABLE III. L. 1
 

EST IMATES OF WATER SUPPLY NFEDS
 

TO YEAR 2 0 0 0 

(EXCLUDING UMDERWAY/PLANNED PROJECTS)
 

Popuattoe in Thousands
 

Coit in thousands of Dollars
 

................. I.................................................................
 
DDE SCR I P T I O0R R RAL TOTAT L
U RBAN RU 


POPULATION AT YEAR 2,000 I 3 , 2 5 6 3 , 4 3 9 6 , 6 9 5 
I ............................ I-........... I................. I................
 
IPRESENT POPULATION SERVED I 1,914 (83.92) I 275 (10.12) 2 , 1 8 9
 

IBALANCE TO YEAR 2,000 1 , 3 4 2 3 , 1 6 4 4 , 5 0 6 

IPOPULATION TO BE SERVED BY j I
 
IUNDERWAY/PLANNED PROJECTS 4 1 0 1 , 1 6 5 J 1 , 5 7 5
 
I.................. I............IJ............... ......... I..............I
 
IDEFICIT TO YEAR 2,000 J 93 2 1 , 999 2 , 9 3 1
 
................................. 
 .......... 
.......... ............... 
.......... ....
 
SOURCE: ISA Consultants
 

TABLE III.L.2
 

E ST I MAT ES OF SEWERAGE NEEDS
 

TO YEAR 2 0 00
 

(EXCLUDING UNDERWAY/PLANNED PROJECTS)
 

Population in thusands
 

Cost in thousand of Dotters
 

........... 
 ..........................................................................
 

I DESCR I PT! ON URBAN I RURAL I TOTALI :e= EUU====== uuu j= m v=IzE=3==== ===========.=za.zuz==
:I uzzmzuaxammuszzI 

POPULATION AT YEAR 2,000 1 3, 2 5 6 3, 4 3 9 I 6 , 6 9 5
 ........................ I............................. I..............
 
IPRESENT POPULATION SERVED 1,953 (85.6X) 1,049 (38.62) I 3 , 0 0 2 

1.----------------------- --..... --------...........-............. I--............
 
IBALANCE TO YEAR 2,000 1 , 303 2 , 3 9 0 3 , 6 9 3
 

"1 . . . ...-----------------------.--.--. .----.-------.-----.................-.... 
IPOPULATION TO BE SERVED BY 
IUNDERWAY/PLANNED PROJECTS 4 1 0 4 1 5 1 , 1 , 8 2 5
 

IDEFICIT TO YEAR 2,000 8 9 3 9 7 5 1 , 8 6 8
 
.........................................................................................
 

SOURCE: ISA Consultants
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migration is greater than projected.
 

2. A ProQram For Rural Areas,
 

Other than the projects listed as underway and planned, no
 
additional programs are known to be under consideration.
 
Ideally, a rural program would be based on a complete

inventory, community by community, of their needs. However,

for lack of this detail, the only pragmatic approach is to
 
continue the present system which consists of the receipt of
 
applications from rural communities, surveys and socio
economic evaluations.
 

An important factor in the implementation of rural programs

is community participation in design, construction, operation

and maintenance. PLANSABAR, Save the Children and other
 
agencies have considerable experience in these areas. This
 
should be reviewed, along with international experience, to
 
design and implement a national basis for community

participation. Present construction cost records for rural
 
systems, with and without ample community participation, show
 
that projects without participation cost between 50% and 150%
 
more than with, even when the cost of contracted labor and
 
materials is fully valued. Community-based programs also
 
have a better record of fee collection and maintenance.
 

a. Hand-pumps and Latrines
 

The economic analysis of modular systems indicates first
 
priority for small projects for communities of approximately

400 persons, without water supply, sanitation and health
 
services. The systems consist of hand-pumps and latrines.
 
The agencies have ample experience in their implementation.
 
One pump serves from 125 to 450 persons. Once the source of
 
water has been located, they can be installed in 3 to 5 days.
 

In rural areas, the latrine system is most effective for the
 
disposal of excreta. According to ANDA statistics, 38.6% of
 
the rural population have latrines. This appears to be the
 
result of large latrine campaigns carried out in the past,

when latrines were provided free of charge.
 

Under AID's 0320 project, the ongoing IDB Rural Water Supply

and Sanitation program, and a UNICEF program, over 200,000
 
latrines will be distributed in the rural areas. These three
 
programs alone will add sanitation facilities to a rural
 
population of approximately 1.4 million.
 

Along with latrine programs, health education programs are
 
needed, including the proper location of latrines, their
 
construction, use, maintenance and regular treatment with
 
chemicais. Since excreta are biodegradable, with proper
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latrines, their disposal can be controlled without harming

the environment. In our opinion, under present economic

conditions of the rural population, the type of latrines

currently used is adequate, The only recommendations would

be to keep the outside clean, the door closed, and pour some

ash or lime in the pit regularly. This opinion is subject

to change in the event 
other types are devised with no
 
significant additional cost.
 

b. Other Rural Projects
 

Modular systems, as described in Section E, are proposed for

communities in the 1000-2000 range. As presently designed,

these projects are only marginally economically feasible.

There is a need to seek simplified designs and lower-cost
 
construction systems, including combinations of hand-pump and

house connections, reducing per-capita water use 
and pipe

diameter.
 

c. Community Survey
 

USAID funded a study of 120 rural communities described in

the Inventory of Facilities. Appendix III.L.1 presents the
 costs estimated to provide services to these communities.
 

maintenance program for ANDA equipment. It would cover 


3. Programs for Urban Areas 

a. System Maintenance 

The most urgent need is to set up of a good regular 
at


least regular oiling, adjustments, change of gaskets, etc.
At present, these operations are carried out mostly on 
an
 
emergency basis. Equipment is not checked until it develops

serious problems. Spot inspections indicated a number of
 
serious water leaks, overheating, etc.
 

b. Urgent Need for Sewerage Systems
 

Waste water collection and disposal need urgent attention.
 
Only 51 percent of the urban population have house
 
connections, whereas others have latrines. 
 In many towns,

there is an imbalance between water 
supply and sewerage

services.
 

Urban waste water collection and disposal need urgent

attention. 
 The waste waters are all dumped into rivers,

streams and lakes without treatment. Only in the major towns
 
are aeration/oxidation ponds employed before 
dumping the
 
waste waters. If we assume a low 30 lt/per day as waste
 
water per capita and the present urban population of about

1,339,600, this represents approximately 42,000 cubic meters
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untreated waste water being dumped daily into rivers and
 
streams that sooner or later become sources of water supply.

The pollution and contamination that this condition creates

is evident in rivers as the Acelhuate in San Salvador, the

Ilopango lake and others throughout the country.
 

An urgent crash program is needed to provide sewerage systems

that are capable of covering the entire urban population and
 
to arrange for proper waste disposal with secondary
 
treatment.
 

c. Rehabilitation and Expansion
 

In setting 
 priorities for urban areas, expansion,

rehabilitation and/or replacement of existing systems should

be taken into consideration. ANDA is presently carrying out

the following studies to submit to funding agencies.
 

- Expansion of the Sewerage System of San Salvador, II Stage.
The feasibility studies are completed; final designs are
being prepared. This project, costing approximately US$
150 million, is under consideration by IDB.
 

- Expansion of water supply and sewerage disposal for the
cities A Santa Ana, Sonsonate and San Miguel. Feasibility

studies will be completed in December 1989.
 

- Primary treatment of domestic waste water in 12 existing

systems. Feasibility studies are also underway.
 

Next in priority would be the expansion and/or rehabilitation
 
of many of their existing systems which in general are over
 
25 years old and require one or more of the following:
 

- expansion due to population increases or reduction in flow 
of water at source 

- rehabilitation due to age and lack of proper maintenance
 

- need of primary sewage treatment in major towns
 

IDB has requested that ANDA prepare an equipment inventory

establishing its condition, however, ANDA does not yet have
 
a detailed list. ANDA officials only stated that the age

and condition of their systems is of great concern.
 

Equipment purchase prices were adapted 
from the 1988

financial statement based on year purchased and our spot

visits. 
 A rough estimate of the rehabilitation cost is,

according to Appendix III.L.2:
 



Repairs and Rehabilitation 
 US$ 7 million
 
Replacement 33 "
 

TOTAL 40 "
 

If this program is not carried out in the near future, ANDA
 

may have to curtail rather than expand services.
 

d. Balancing Water Supply and Beverage Systems
 

Sanitation systems (sewers or latrines) are needed for all

municipal seats that presently have water supply systems.

Table III.L.4, and Appendix III.L.3 show the communities that

require them, the future design population, and cost of the
 
program, estimated at 11 million dollars to serve 
349,000
 
people.
 

Urban communities need to balance their water supply with
 
waste water disposal systems. To provide a community with
 
only water supply or to increase its water supply without
 
providing a sewered waste water collection system, is to
 
increase community health and environment problems.
 

Most of the urban communities that are to be served are

small, and the economic feasibility of this program in small
 
communities may require a review of design standards in terms
 
of consumption per capita and pipe diameters.
 

e. Other Needs
 

Next on the list of priorities would be to expand existing

systems and to build new ones to cover the remaining urban
 
needs in water supply and sewerage disposal to the year 2000.

With the information available, this package can not be
 
defined further and, to do so, it will require an accurate
 
survey of all urban areas, their water supply and sewerage

facilities.
 

4. Summary of Investment Needs
 

It is not clear as to whether the levels of funding required

to carry out investments needed in this sector will 
be
 
available.
 

However, Table III.L.5 shows a summary of rural and urban
 
projects underway, planned, under study and remaining needs
 
to achieve universal coverage by the year 2000. 
 The costs
 
are based on order of magnitude estimates. Table III.L.6
 
summarizes these estimates of investment needs by area and
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TABLE III.L.4
 

URBAN SEWERAGE REQUIREMENT TO BALANCE WITH WATER SUPPLY
 

SERVICES BY DEPARTMENT
 

Existing House I
 
Connections Required Services ISystem Cons.I
 

.....................-.............. . 1 Extension
 

I No. House I Future Cost
 
IDepartment Water ISewerage IConnections JPopuLstion I
 

lAhuachapan 1 6,794 3,451 3,343 1 
 29,800 1 1,183,000 1
 

ISanta Ana 1 26,487 19,604 6,813 1 28,476 1 1,233,400 1
 

ISonsonate 13,803 1 10,439 3,364 1 20,446 1 759,800 1
 

IChatatenango 3,249 1 1,522 1 1,727 14,849 1 519,700 1
 

ILa Libertad (1) 26,069 23,118 3,243 1 23,535 1 823,700
 

ISan Salvador (2) 1 153,863 1 135,812 1 3,088 25,557 1 1,000,000 1 

I I I I I I I 
ICuscatlan 1 5,087 1 
 2,900 1 2,187 1 19,023 1 764,600
 

La Paz 1 6,020 1 2,987 1 3,033 1 26,388 1 929,100 '1
 

I I I I I I I 
ICabanas 
 1 3,303 1 1,730 1 1,573 1 14,251 1 498,800 1
 

ISan Vicente 1 5,083 1 3,082 1 2,001 1 18,129 1 639,900 1
 

lusulutan 1 8,739 1 4,935 1 3,809 1 31,353 1 1,027,200 

IMorazan 1,425 1 779 I 646 1 4,960 1 173,600 1 

ILa Union 1 3,767 1 1,142 2,625 1 23,307 1 835,800 1
 

ISan Miguel 14,968 1 11,768 3,173 1 19,090 1 560,300 1
 

---------- I- ----I- ----I-------I- -----I-------I 
ITOTAL 1 278,657 223,269 1 40,625 299,164 1 10,948,900
 
.............................................................................
 

SOURCE : ISA Consultants
 

DECEMBER, 1988 PRICES
 

(1) The Municipalities under ongoing Son Salvador Metropolitan
 
area project are not included: Nueva San Salvador, Antiguo
 

CuscatLan
 

(2) The Municipalities under ongoing Sen Salvador Metropolitan 

area project are not included: San Salvador, Nejicanos, 
Soyapango, Delgado, Ilopango, Ayutuxtipeque, San Marcos, 104 

Cuscatancingo 



TABLE III. L. 5.
 

WATER SUPPLY AND SANITATION INVESTMENT NEEDS, 1989 - 2000
 

..................................................................
 

I POPULATION COVERED I ESTIMATED 
AREA/PROGRAM I......................I COST 

IWATER SUPPLYI SANITATION (US $1000) 1 

------------------------... ..............-----.......---

IRURAL AREAS
 

IPROJECTS UNDERWAY & PLANNED 
 I
 
I ......................
 I 
IANDA AID-0320 1 600,000 600.'-J 30,050
 
IANDA AID PILOT 1 72,500 72,500 6,300
 
IANDA KFW 110,000 110,000 8,500
 
IPLANSABAR IDB-Ill 378,000 193,200 23,520
 
IPLANSABAR-UNICEF 
 " 360,000 6,840
 

ISAVE THE CHILDREN 25,000 25,000 700
 
IOTHER MINOR 30,000 30,000 3,000
 
ITOTAL 1 1,215,500 1,390,700 78,910
 

1---------.-..... I-----------I I--.......
......... 
 '--

IREMAINING NEEDS
 

11980 - 1994 500,000 30,250
 
11995 - 2000 1,500,000 980,000 1 109,370
 

ITOTAL 2,000,000 980,000 139,620
 
ITOTAL RURAL AREAS 
 3,215,500 1 2,370,700 1 218,530
 

IURBAN AREAS I I I 

IZZ=======ZC=CZXcZII I I
 
IANDA PROJECTS UNDERWAY & PLANNED I I I
 
----------------I. I I I
 

IS.SALVADOR M.A. WS/S * 1 410,000 410,000 1 
 184,500
 
------.--.---.....-..-....-..........
I. . ... I........I
 
IANDA PROJECTS UNDER STUDY ** I I I
 
I...................--------I I I I
 
IS.SALVADOR METRO SEWERAGE EXP. 
 1 1 200,000 150,000
 
ISANTA ANA/SAN MIGUEL/SONSONATE 1 100,000 1 167,000 I 27,000 1
 
112 SYSTEM WASTE WATER TREATMENT 1 1 40,000 6,000 1
 

1------------------ - -- --....................
 - I.......I. ... I.......-I
 
ITOTAL 1 510,000 1 817,000 367,500 1
 

IRENAINING NEEDS I I I I 

11989-1994I
 

IREHABILITATION 150,000 1 
 40,000
 

IBALANCE MUNICIPAL SEWERAGE SYS. 1 349,000 11,000
 
lOTHER MINOR 150,000 1 33,300
 

11995 - 2000 532,000 1 137,000 134,270
 

ITOTAL 
 832,000 86,000 1 218,570 1
 
ITOTAL - URBAN AREAS 
 1,342,000 1 1,303,000 1 780,570 1
+•='"=="x= xmc=="==-=:=- ======= ,====,,, ,,,=,=z ,,,,,,,,,,,,,,,,,,,,,.z 10 5
 

SOURCE : ISA Consultants
 

* ASSUMES ALL BEGAN IN 1989 AND WILL BE COMPLETED BY 1994.
 



TABLE II. L. 6.
 

WATER SUPPLY AND SANITATION INVESTMENT NEEDS 

1989 - 2000, BY PERIOD 

.... o.. .............. °o.... .. .................... ... .. °.. ...... o.
 

POPULATION COVERED I ESTIMATED COST 
AREA I......................... I 

IWATER SUPPLY SANITATION I (USS1000) 

-------------------..............- . .-.-......... - .......... 
IRURAL AREAS I 

II 
11989 1994 1 1,715,500 1 1,390,700 1 109,160 1 
11995 2000 1 1,500,000 1 980,000 1 109,370 

1- ............... ... . .. ........ ...I.. ....... 
ITOTAL 1 3,215,500 1 2,370,700 1 218,530 1 

URBAN AREAS I I I I 
III II 

1994 


11995 2000 612,000 463,000 428,270
 

.................... I-----------.I------......... 


11989 1 730,000 840,000 352,300
 

..... I---......... 
ITOTAL I 1,342,000 1 1,303,000 1 780,570 
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period.
 

M. IMPLEMENTATION
 

1. Studies and DesiQn
 

The following studies are currently underway. Design should
 
follow shortly thereafter.
 

- water-supply and sewerage expansion for Santa Ana,
 
Sonsonate and San Miguel
 

- waste water treatment of 12 existing systems
 

In addition, the following planning activities are
 
recommended:
 

- the preparation of a rural water supply policy paper
 

- ANDA, and possibly PLANSABAR, overall tariff study
 

- ANDA equipment inventory and maintenance program design
 

- an institutional review of PLANSABAR
 

- study and design of the balancing of sewerage facilities
 
and expansion of services in urban communities.
 

These studies are further discussed below.
 

a. Planning For Rural Areas
 

In recognition of the poor coverage in rural areas, many

agencies are presently involved in programs which try to
 
remedy this problem. However, if better results are to be
 
achieved by the year 2000, there is a need to more clearly
 
define a sector policy for project implementation, which
 
should consider those items specified in the 519-0320 Project
 
Paper, including:
 

- donor coordination
 

- project finance, financing methods and cost recovery
 

- coordination between existing agencies
 

- decentralization and community participation in planning
 
and execution decisions, including contracting at the
 
municipal and community levels.
 

Terms of reference should be prepared for a sector policy
 
paper to be reviewed by CONIAPOS or equivalent coordinating
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body, and its technical committee should then work with.
 
international technical assistance in preparing this paper

GOES consideration.
 

b. Tariff Study
 

There is a need to further review ANDA's tariff structure.
 
This should include asset revaluation, improved metering and
 
billing and, as an option, a similar review of PLANSBAR
 
rates. Certainly, those without there services pay many

times more per cubic meter of water.
 

c. Equipment Inventory and Xaintenance Program
 

There is an urgent need to establish the quantity and
 
condition of urban water supply and sanitation equipment

which has deteriorated due to poor maintenance.
 

The inventory should be computerized showing present

condition and maintenance needed, an appropriate maintenance
 
program for ANDA's equipment and systems should then be set
 
up.
 

d. Institutional Review of PLANSABAR
 

Plansabar has a number of serious problems including lack of
 
autonomy and insufficient financial controls. Yet, it has
 
several positive aspects.
 

Its experience in the rural water supply and sanitation field
 
is too valuable, even within its present limitations, to be
 
lost once its ongoing program with the IDB is completed.
 

These facts should be carefully reviewed along with
 
alternatives to PLANSABAR's future, enhance its role,

efficiency and effectiveness, and consider whether it should
 
be relocated within the MOH or in GOES.
 

e. Studies and Design of Individual Systems
 

Considering the few professionals in ANDA's Engineering

Department, we recommend that all study and design of urban
 
systems should be done by consultants. A simplified study

and design method should be devised for rural projects which
 
allows for Consultant participation. This should release
 
ANDA engineers to concentrate on the review, preparation of
 
bid documents and construction supervision and would also
 
reactivate the currently sluggish situation of the Salvadoran
 
sanitation industry.
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f. Consulting Contracts
 

Unless the project is large and/or complicated' we recommend
 
the use of the lump sum method, with a reasonable
 
implementation period, subject to penalties for unjustified
 
delays. For large and/or complicated projects, the cost plus
 
contract method with budget limits seem to be most advisable.
 

2. Participation of Municipalities
 

Municipalities have recently been declared autonomous
 
institutions with income of their own and as such could be
 
creditworthy institutions. On this basis, they can, in the
 
future, participate more directly in project implementation
 

User fees could then be set to recover the cost of operation,

maintenance, debt service and amortization although there
 
would then be the problem of different national and municipal
 
Tariffs.
 

3. Construction 

ANDA, as a matter of 
construction, expansion 

poli
and 

cy, contracts 
rehabilitation 

for all 
projects, 

their 
even 

for hand pumps. PLANSABAR, on the other hand, builds all
 
its systems by force account with maximum community
 
participation.
 

The unit cost procedure is the most expeditious construction
 
contract method. However, this method requires careful
 
design and a clear definition of construction items to avoid
 
costly claims and litigation.
 

The force account procedure should be employed only for
 
small, complex or specialized projects, with major

contingencies. In unit price or lump-sum contracts, force
 
account procedures should be incorporated for emergency

works, or when negotiations for unit prices not included in
 
the original contract are unsuccessful.
 

For rural projects, maximum community participation is
 
recommended not only because the cost of the project is
 
reduced, but because the community becomes identified with
 
the project and then its operation and maintenance.
 

Turnkey methods do not seem plausible. As tariffs have to
 
be set by the turnkey operator, only very affluent
 
communities could use this method.
 

Of course, since all large projects are partly financed by

donors and lending agencies, engineering and construction
 
contracts follow funding entity policies.
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APPENDIX Ili. 9. 1.
 

INVENTORY OF MA JOR SYSTEMS I N THE COU IT R Y
 

A D M I N I S T R A T E D B Y A N D A.
 

.......................................................................................................................
 

DESCRIPTION I 1 1 2 1 3 1 ' 1 5 6 1 7 81 
...................... .. ........................ .........................................	 I
 

GENERAL ASPECTS
 

- -- -- - - - - - - ... .... ..... .... ....... ......... ................. ........... ..I 
DEPARTMENT SAN SALV. ISAN SAMISAN SALV. ISAN SAMISAN SAL ISAN SA ISAN SAM SALV.jVSAN 

................... .. ...................... 	 - ..... ............. ......... I
 
MUNICIPALITY 	 SAN SALV. I APOPA ITONACATEPIMEJICANOSIAYUTUXTE ICUSCATANCIC.DELGADOIILOPANGO IANT. CUSCII 

I 	 .............................. I-.............- - --....- ---...- ... --............ . -....................... 

URBAN POPULATION J 476,066 1 39,205 I 13,673 I 92,295 1 67,835 1 35,325 1 42,E5 1 74,407 64,37 

........... .... .....................................................
 

A.- WATER SUPPLY
 

- .............. - ............................................
 
POPuAT:CN SERVED I 432,630 1 36,852 11,664 1 78,000 I 59,118 1 21,150 1 30,120 1 64,842 1 57,42
 

.............................. 
 .. ............................................... 

.


WATER SOURCENOTE I I NOTE 2 1NOTE 31 
 o0E 4 1NOTE 5I1 OTE 61NOE 71 OTE8 I1NT
T...........................................
 
TYPE OF SSTEM 	 NOTE 1 1NOTE 2 NOTE 3 NOTE 4 NOTE 5 NOTE 6 
 NOTE 7 NOTE 8 NOTE ;
 

------------------------------. 
......................................................... 

...............
PRODUCTION DEMAND (M3/DAY) 	 ..................
I 142,819 11,761 2,050 1 27,688 20,350 1 10, 9 1 12,685 1 22,322 1 19,312
 

.............................. .. 	 ........................ ..................... ...............
 

STORAGE ( m3 ) 	 64,620 2,316 1 150 1 0,300 250 1 20,000 j 250 1 500 1 0,5 Z.
 

I.............................. ...................................................................... ..............
 
AGE OF SYSTEM ( YEARS, I NOTE 1 26 1 261 251 21 1 20 35 35 1 20 

-............. ....................................
C G C G I MTN 1 T H 1 T II, C G H T H , C G HI k H T N I H T 8,C "
 W A T E R T R E A T M E N T 	 . . .................... .
 
-----------------------.....................................................................
 
SERVICE CONNECTIONS , 72,105 6,142 1,944 13,000 9,853 1 
 3,525 1 5,020 10,807 9,571 

..................... .. I .................................................. ............... ................... 
ACTUAL PRODUCTION (M3/DAY) I 96,784 1 11,180 1 1,931 17,844 1 8,140 1 6.358 1 8,616 10,785 I 10,113 

. ..........".......... ........ ...... ... ..... °.. ...
.. . .	 ........ '° ' '' -......... ...... ................................
 

COVERAGE ( 	 I 91f 94 85I 85j 871 601 711 871 89 

OPERATIONAL EFFICIENCY ( % ) 68 95 94 64 401 601 68 48 52 
I. . . . . . . '. ' . . ' ' ''I . . ' ' ...................' ' ' ' ' ' ' ' '°.....' .... ....... °- .......
...... 

-- - -- -- - -- -I-- --
 -- -- . .......................
 
OUALITY CONTROL 	 YES YES I YFS I YES YES YES YES I YES I 

- -	 . .................................................................... ...............
--.............. ... 

I MAINTENANCE CONDITIONS J GOOD REGULAR I REGULAR GOOD GOOD GOOD I REGULA2 I REGULAR I GOODI ..... ................... I . .. ................................................. ... .. .. ..
 

MAINTENANCE COST/YEAR (US $)'1 1,534.0 1 131.9 1 41.9 279.0 211.6 1 75.7 1 107.8 I 232.0 1 205.0 

- - ' - . .. .... ....... . . . .... . . . . . . . .... . . .... . . ..............
--.......... - --..... . . . .... . ........ 

I OPERATION COST/YEAR (US $) 1 3,741.0 1 321.7 1 102.3 6 0.9 516.1 184.6 1 263.0 1 566.0 1 501.0 

...........................................................................................................................
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APPENDIX i11. 9. 1.
 

INVENTORY OF MAJOR SYSTEMS I N TNE COUNTRy
 

AD INI I STRAT D IY ANDA.
 

I DESCRIPTION I 1 I 2 3 I ' I S I 6 7 I 9 ................................................................................................... 
 ..........
 

I GENERAL ASPECTS 

I.............................. ..................................................
 
DEPARTMENT 
 ISAN SAM 
ISAN SALV.ISAN SALV. ISAR SALV.ISAN SALV.ISAN SALV. ISAN SALV.ISAN SALV. ISAN SALV.
 
.................UIIAITI ........ SAN SALV. APOeA JTGNACATEPIMEJJCA OSIAYUTUXTE ICSAAJJ.EGD~iOA/OIN"OS
 
.--........................... 
 --....
....... °.-..... ...... 
.... ...-...........
......................
URB4AN POPULATION 1 76,066 1 39,205 1 .............. I
13,673 J 92,295 1 67,835 1 35,325 1 42,285 1 74,407 1 64,376 
...................... .. ............................................. ...... ......... ...........................B.- SEWERAGE SYSTEMS
 

.............................. -------------------------------------------------------------------------------------------


POPULATION SERVED 402,390 I 35,262 1 0,728 J 61,590 I 52,524 j 13,248 j 14,628 1 59,454 1 56,952 

............................ .... .. . . ... . . ....................................................... . . 

SERVICE CONNECTIONS 67,065 j 5,877 1 1,788 J 10,265 1 8,754 1 2,208 j 2,438 1 9,909 J 9,492 

............................................. ..... .....................................
 
S(.................... 
 1 90 78 1 67 11 38 1 351 80 u ..............................
$) ...........................................................................................
 

37.30 I 10.90 1 3.32 1 19.10 1 16.30 1 4.11 1 4.55 1 18.40 1 17.60MAINTENANCE COST/YEAR (US W I 


I.............................. .................. ....................................................................
.... 


OPERATION COST/YEAR (US S)' 119.30 j 34.90 J 10.60 1 60.90 J 52.00 1 13.10 1 14.50 1 58.80 1 56.30
 
...... .. . .. .. .. ... ..... ... . .... . ..... ..... 
 ... .. ...... ...... . ... .. .... ............ 
 ..... ... .... ... .. .... ...............
 

' US S = IN THOUSAND DOLLARS
 

HTH = CALCIUM HYPOCHLORITE
 

CG = CHOLRINE GAS
 

SOURCE : A N D A
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APPENDIX Ill. B. 1. 

I N VE N TOR Y OF MAJOR S Y ST E M S IN THE COUNTRY
 

ADN I N I S TRATED BY ANDA.
 

............................................................................................................
 

DESCRIPTION 1 10 I 11 I 12 1 13 1 14 1 15 116 1 17 1 18 
............................. .. .......
 

GENERAL ASPECTS
 
.............................. .................. 


... .. .....r. .. . . . . . . . o..o o . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 . . . .. . .. o o ..oo.. °.. 


DEPARTMENI JS v I CE NTE J CUSCATLAW ISAN SALV.ILA LIBERTISAN SALV.ISATA ANAISONSONATEISn IGUELISANTA ANi 

.............................. I -- -- -- --- S--- -- M I. 

MUNICIPALITY IS.VICENTEICOJUTEPEOUEISOYAPANGOINva.Sn S.lSn MARCOSISANTA ANAISONSONATEISn MIGUEL ICHALCHUAPI 
........... ....------------ ......---------------- --....-- A- E- EL....S.N 


I.............................. ....................................................................................... I
 
URBAN POPULATION 20,455 1 26,958 1 169,038 73,970 1 29,931 1 137,873 1 51,402 1 81,755 1 24,254 

I........................................... ............................ I 

I A.- WATER SUPPLY 

............................... *.................................................................
 
IPOPUL AT!ON SE;/[E 17,676 1 17,376 1 145,056 j 66,504 I 24,108 1 117,906 1 43,926 I 70,302 19,494 

I.............................. ..................................... ............................................... 

I ATER SOUCE NOTE 10 1 NOTE 11 INOTE 12 NOTE 13 1 NOTE 14 1 NOTE 15 1 NOTE 16 NOTE 17 j NOTE 1e 
I.............................. ............................... ....................................... 

TYPE OF SYSTEm NOTE 10 1 NOTE 11 1 NOTE 12 NOTE 13 INOTE 14 NOTE 15 1 NOTE 16 NOTE 17 1 NOTE 18 

I...................................................................................... 
PROOUCHION EAND (M3/DAY) 4,091 1 6,740 1 50,711 23,000 I 8,979 1 41,361 I 15,420 1 24,526 6,700 

I..... ......................... ................ ........................................... 


STORACE ( M3 ) 2,770 I 795 I 5,000 17,900 3,175 11,500 1 2,200 1 8,200 1 1,890
 

........................................
.............................. ................................................. 


AGE OF SYSTEM ( YEARS ) 271 401 20! 251 301 561 301 50j 40 

. . .
 

WATER TREATMENT TH CG HTN CG HTH I HTH HTH,CG I HTH,CG I HTH
 

I............................ ............ ... ................. ... .......................
 

SERVICE CONNECTIONS J 2,946 2,896 24,176 1 11,084 1 4,018 1 19,651 1 7,321 1 11,717 1 3,249
 

............. ................................
.............................. ................... 


................ ....... ............... .. 
 .. . ........ ................. 
................ ... .....................
 
ACTUAL PRODUCTION (M3/DAY) 1 2,209 1 6,008 44,385 13,800 1 6,560 36,882 1 5,200 23,004 1 6,485
 

................................ .......... 
 .... ........ 


COVERAGE ( % ) 86 641 861 901 811 86! 85! 861 80
 

................. ............ . ................................. 


...... .......... .......... .........
............. 


.................. . . . 

OPERATIONAL EFFICIENCY ( % ) 54 1 89 88 60 1 73 1 89 1 34 9 97 

I ............................ .......................... ............................. ............ . . .
 

OUALITY CONTROL YES I YES YES YES YES YES I YES I YES I YES
 

...................................... 
 ........... 

MAINTENANCE CONDITIONS I G00 REGULAR GOOD GOOI GOO0 GOOI REGULAR I GOD GOOD 

............................ -.............. 

.............. ......... .............. 


. ................................... . . .
 

MAINTENANCE COST/YEAR (US s)"I 63.3 64.7 519.0 253.5 1 86.3 1 420.0 155.7 1 247.1 69.0
 

...................................................... 


.. . .o............... ................................................................ . .. ........... 

OPERATION COST/YEAR (US S)- 154.3 157.9 1 1,266.0 1 618.3 1 210.5 11,024.0 379.6 1 602.6 1 168.4 
. ................... .............................................. 
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APPENDIX Ill. 9. 1.
 

INVENTORY OF MAJOR SYSTEMS I N T H E COUNTR Y
 

ADM I N I STRATED IY ANDA.
 

............................................................ 
 ...............................
 

DESCRIPTION 1 10 1 11 1 12 1 13 1 '14 15 1 16 1 17 1 8l
 
............................ 
......... . . . . . . . . . . .
 . . . .
 . . . . .
 

CENERAL ASPECTS I
 ............................ --------------------------------------------------
......... I 
 .. . " °'' .. '' ' '' ' . ..PAR'MEWT IS.VICENTEI CUSCATLAd 
ISAN SALV.jLA LIBERTISAW SALV.ISANTA ANAISONSONATEISn MIGUELjSANTA AWA I
............
 ~-- ° ...--------....--------------------.
 .... --- --- *' 
...................................................... 
 ... 
 .
 

NICIPALITY IS.VICENTEICOJUTEPEOUEISOYAPANGOINva.Sn S. jsn MUU.CS SANTA ANAISO SONA EISn M GUELICHALC UAP I
 
........ ............ I........ ... ....... 
 ...................................
 

BAN POPULATION I20,455 1 
 26958 1 169,038 1 73,970 129,931 1 137,873 1 51402 181,755 1 24,254
 
................... . ........... . ....
. ... . ... .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...B.- SEWERAGE SYSTEMS
 

.................................... 
 ...................................................
...........................
 
PULATION SERVED 14,004 1 12,090 1138,270 I 65,670 I 17,136 1 97,980 1 38,646 1 66,102 1 11,748 

........................ . .................................................. . . . . . . . . . . . . . .
 

RV !CECONNECTIONS 2,334 I 2,015 1 23,045 1 10,945 I 2,856 I 16,330 1 6,441 11,017 1 1,958 

........................... ..........................................
 

5 1 5 1 71j 75 81f 48,
 
.......................... 


E AGE ( ) I 68 1 82 1 89j 


............. 
 I..............----
NENANCE COST/YEAR (US S)-j - - -- - - - -4.34 1 3.75 1 42.80 1 -20.30- --1- -5.31- - --1 -30.40- --1 11.90 1 20.50 1 3.64
 -
1..................... ........
. . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I
 
ATION COST/YEAR (US $) 1 13.80 1 12.00 1 136.80 1 65.00 1 16.90 1 97.00 1 38.20 1 65.40 I 11.60 

.... ...... 
 ...... 
...... ...... 
 ... ... 
 ... ... 
 ... ... 
 .. --..
................................................
 

S - IN TH 'AND DOLLARS 

z CALCIUM HYPOCHLORITE
 

= CHOLRINE GAS
 

CE : A N 0 A
 

115
 

http:IS.VICENTEICOJUTEPEOUEISOYAPANGOINva.Sn


Page 

APPENDIX i1. B. 1.
 

INVENTOR Y OF MAJOR SYST EMS I N THE COUNTRY
 

ADN I N I STRATED IY ANDA."
 

..... 
 ..........................................................................................
 

DESCRIPTION 1 19 1 20 I 21 I 22 I 23 1 24 I 25 1 26 I 27 
...... •............. J..... ---........................................ .... .. o......-........................ 

GENERAL ASPECTS 

DEPARTMENT ISONSONATEISONSONATEISONSOATEIANUACHAP. ILA LIBERTILA LIBERTILA LIBERT I LA PAZ JU UNION 
.........................----- " I ............................................................................................
 

MUNICIPALITY 
 IACAJUTLA I ARMENIA j IZALCO IANUACMAP.ICd. ARCE ILA LIBERTIOUEZALTE.IZACATECOLILA UNION 
..------- •°.• -

URBAN POPULATION 16,674 I 13,581 j 13,446 I 24,092 1 11,588 1 14,356 1 21,274 j 24,088 1 23,379 
.. . . . . . . . . . . . .. . •......... o...... •.... ............... o.... . 

I. . . . . . . . . . . . . . . ...-.. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . ............ . . . -... . . . . . . . . . . . . . . . oo. oo
 

Io ................... .•...... •...... 

A.- WATER SUPPLY
 

.............................. .................... 

PC; .ATICN SER'ED 6,660 1 6,450 j 7,806 J 20,670 1 4,668 1 6,468 1 14,424 1 15,564 9,918 
I............................. ...................... ....... I
 

I.............................. ................................... ............ .......... ............ .
 
WATERSOURCE NOTE 19 NOTE 20 1 NOTE 21 1 NOTE 22 1 NOTE 23 1 NOTE 24 NOTE 25 1 NOTE 26 1 NOTE 27 

- - - - - . . . . . . . . . .- - - --.. . .. ................................ . . . ...- - ....................................... . . .. . ... 

TYPE OF SYSTEM NOTE 19 1 NOTE 20 1 NOTE 21 NOTE 22 1 NOTE 23 1 NOTE 24 1 NOTE 25 1 NOTE 26 NOTE 27 

I.............................. ............... ................................. .............. ... 
PRODCT:ON DEAND (M3/DAY) 3,334 2,376 2,353 6,023 2,317 1 2,871 4,254 I 4,817 1 4,675 

.............................. .. ........... .......... ....... .......... ......... ..... . 
STORAGE ( M3 ) 3,000 j 400 600 1 2,210 1 600 1 1,000 900 860 1 1,100
 

.............................. ............................. ...... ..................................... . . . . .
 
ACE OF SYS;EM ( YEARS ) 26 38 30 26 27 27 27 27 29
 

........
 
WATER TREATMENT HTH I HTH HTN CG I HTH NTH,CG I TH I TH I TH
 
............................ .............................. . ...................... 


I.............................. ........ ..... ..... .......... ....... ........................
 

SERVICE CONNECIONS 1,110 1,075 1 1,301 3,445 778 1 1,078 1 2,404 2,594 1,653
 

-----------------------------.......................................... ...............................................
 
ACTUAL PROCUCTION (3/DAY) 1,225 1,827 1,467 1 3,595 1 1,118 1,722 3,800 3,612 3,038
 

................................. .......... .... .................... ... 
COVERAGE ( % ) 40 1 7 58 861 40 451 681 651 42 

-- - -- - - -- - -- - - -- .. . . . . . . . . .. . . . . . . . . . . .... . .oo . . o.o . . . . . . .. ..... . . . . . . . . . . . 
OPERATIONAL EFFICIENCY ( %) 37 77 1 62 60 48 60 J 89 1 75 1 65 

I...... . . . . . . . . . . . . . ~ . ............................................................... .... o..oo 

QUALITY CONTROL I YES I YES YES YES YES YES I YES YES I YES 

---------------..................... .............. ..... ...... ..... . . . .. . . . . . . .. .. . .. . 

MAINTENANCE CONDITIONS REGULAR REGULAR REGULAR IREGULAR I REGULAR I REGULAR REGULAR IREGULAR I GOOD 

.............- -- - - - - - - - --...- - -- -- -- - - - - -- - - - --...............-..................................................... 
MAINTENANCE COST/YEAR (US S)*I 23.1 22.5 27.1 72.6 j 16.7 1 23.1 51.6 55.7 35.5 

--- - -- - - . . . .. . . . ... ... ...... ... .-- - - - ............... .. ......................................... ...
. . . . . . . .--.. 
OPERATION COST/YEAR (US S)- 56.5 1 54.8 66.2 177.0 1 40.7 56.5 125.9 1 135.8 I 86.0 .............................................................................................................
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APPENDIX 111. I. 1.
 

MAJOR SYSTENS I N THE COUNTRY
INVENTORY OF 


ADM I N I S TRATED mY ANDA.
 

. . .............................................................. 
 ................................
 
I DESCRIPTION I 19 I 20 i 21 I 2 I 23 I 24 I 25 I 26 I 27 

4
 

.............................
........................................... 
 . . . ............ 
GENERAL ASPECTS 

................ I...............................................................................I
 
DEPARTMENT ISONSONATEISONSOATEISONSOATEIANUACHAP.ILA LIBERTILA LIBERTILA LIBERT I LA PAZ ILA UNION
 

..................... I.. . . ..................................... ................
 

MUNICIPALITY JACAJUTLA I ARMENIA I IZALCO IAHUACHAP.ICd. ARCE ILA LIBERTIOUEZALTE.IZACATECOLILA UNION
 

I
 
URBAN POPULATION 16,674 1 13,581 1 13,446 1 24,092 1 11,588 1 14,356 j 21,274 1 24,088 I 23,379
 
-. .....................................................................


........... ............ ................... ...............
.............................. ....................... 

B.- SE6ERACE SYSTEMS
 

............ ............ .................... . .
 

POPULATION SERVED 4,860 1 4,092 3,888 1 13,914 1 2,880 2,364 1 12,456 j 11,586 j 4,152
 

I.............................. .......................................................................... 


.............................. .... ................. 


..... . .
 

I SERVICE CONNECIONS 810 682 I 648 2,319 1 480 1 394 I 2,076 1 1,931 1 692
 

.................................................................................................................
 
GE ( %)ICOVER 29! 30 1 291 58 1 25 1 161 59 I 481 181
 

I.............................. ............. ...... ....... .................................................
 
MAINTENANCE COST/YEAR ('JS S)j 1.50 1 1.27 1 1.20 1 4.31 1 0.90 1 0.73 1 3.P, I 3.60 1 3.07
 

I.............................. ............. .............. . .......................................................
 
OPERATION CS1/YEAR (US S)* 4.81 1 4.05 I 3.85 1 13.70 I 2.89 1 2.34 1 12.30 j 11.50 1 9.82
 
............................... 
.............. .............. 
 ... ........................... 
........
 

I US $ z IN T.cStND DOLLARS 

HTH z CALC!UM HYPOCHLORITE
 

CC = CrCLRINE GAS 

SOURCE : A N D A
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NOTES TO APPENDIX 111.9.1 

The numbers 
System ages 

refer to the inventory order number. 
are presented in parentheses. 

1) The municipality has 26 system: 

1.1) Caites del Diablo: Water intake, cistern, repumping1.2) Et Socorro: Water intake, cistern, repumping1.3) Rio Urbina: Water intake, deep welt, repuping
1.4) Circuto Estudantit: water intake, cistern, repunping1.5) Santa Carrota: deep welt, cistern, repunping1.6) La tilitar: deep well 
1.7) EL Coro: Water intake, cistern, rep.uping
1.8) Bombas Cot. Centroamerica: deep welt
1.9) El Carmen: storage 
1.10) Niralvalle: storage 
1.11) San Antonio Abad: storage
1.12) San Benito: storage 
1.13) MaaqiLishuat: storage 
1.14) Escalon B: storage 
1.15) Pozo San Antonio Abad: deep well 
1.16) Capestre: deep welt, storage and repumping
1.17) Estadio I: deep well 
1.18) America: deep well 
1.19) Monserrat 11: deep welt 
1.20) Universitaria: deep well 
1.21) San Josede La Montana:2 deep welt 
1.22) Pasaje Verde: deep well1.23) Monserrat 1: deep well 
1.24) Coruna: deep welt 
1.25) ALtos del Cerro: deep well 
1.26) San Jose i: deep welt 
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(25 years) 
(20 years) 
(30 years) 
(25 years) 
(25 years) 
(30 years) 
(40 years) 
(35 years) 
( 8 years) 
( 8 years) 
C 8 years) 
( 8 years) 
( 8 years) 
( years) 
(20 years) 
(25 years) 
(30 years) 
(25 years) 
(30 years) 
(20 years) 
(25 years) 

(20 years)(30 years) 
( 6 years) 
( 5 years) 
( 8 years) 

2) The municipality has 4 syste: 

2.1) 
2.2) 
2.3) 
2.4) 

El Castillo: spring pjV 
Et Angel : repuiping 
Sta. Marta : deep well 
La Cancha : repumping 

(26 years) 
( 3 years) 
( 9 years) 
(13 years) 

3) 

3.1) 

The municipelity has 1 systema 

Aguacatiente: spring, puqp 
(26 years) 

4) 

4.1) 
4.2) 
4.3) 

The inicipelity has 3 system: 

Apopa Scandia:deep wells, water intake, repumping,3,800 m3Las Margarltas:deep wells 
San Ramon :deep well, repuiping,6,S00 m3 storage 

storage (16 years) 
(21 years) 
(10 years) 

5) 

5.1) 
5.2) 
5.3) 

The municiipelity has 3 system: 

ZacamiII I :deep well 
Villa Mariona I :repurping, 250 .3 storage
Villa Marione I :deep well, cistern, repumping 

(21 years) 
(10 years) 
( 8 years) 
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6) The municipality has 2 system: 

6.1) San Ramon : deep well 

6.2) San Miguel, Mejicanos: deep well 


7) The mznicipolity has 4 systs:
 

7.1) Caites del diablo: water intake, repuping 
7.2) Mitingo : deep welt 
7.3) San Jose Cortez : deep well 
7.4) Urbina : water intake, repumpina 

8) The municipality has 3 systems: 

8.1) La Chacra water intake and repumping 

8.2) Apulo water intake and repunaing 

8.3) San Felipe: deep veiL 


9) The municipality has 5 system: 

9.1) Pozo 18: de-p well 

9.2) Curbres de Cuscattan: deep welL 

9.3) Cunbres de La Libertad: deep weLL 

9.4) Jardines de La Hacienda: deep weil 

9.5) Santa Tecta: distribution tank 


10) The municipality has 6 system: 

10.1) Ana Guerra de Jesus: deep welt 

10.2) Los Pozos: deep vetl 

10.3) Agua Caliente: 'irave system 

10.4) EL Zapote: Grave system 

10.5) La Ouinta: Grave system 

10.6) Zapote: EL Cuto, grave system 


11) The Jnicipality has I systm: 

11.1) EL CacahuacaL: spring, pump 


12) The amnicipatity has 6 systems:
 

12.1) Plan del Pino: deep welt 

12.2) Guayacan: deep well 

12.3) Los Conacastes: deep well 

12.4) Santa Lucia: repumping, tail tank 

12.5) Montes de San Bartolo: deep well 

12.6) Amatepec: spring 


13) The municipality has 7 system:
 

13.1) Los Chorros: water intake 

13.2) Loma Larga: water intake 

13.3) La Sultana: deep welt 

13.4) Los Andes: water intake 

13.5) Ouetzattepeque: deep welt 

13.6) Ayagualo: water intake 

13.7) Santa Tecla A: distribution tank 
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(20 years)
 
(10 years)
 

(35 years)
 

(35 years)
 
(10 years)
 
( 6 years)
 

(20 years)
 
(10 years)
 
(15 years)
 
(15 years)
 
C 8 years)
 

(15 years) 
(27 years)
 
(27 years)
 
(27 years)
 
(27 years)
 
(27 years)
 

(4.0years)
 

( 3 years) 
( 6 years) 
( 4 years) 
( /,years) 
( 7 years) 
(20 years) 

(15 years)
 
(25 years)
 
(20 years)
 
(25 years)
 
(15 years)
 
(25 years)
 
( 8 years) 
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14) The municipality has 2 systm: 

14.1) El Cafetal: repurvping ard distribution tank ( 7 years)
 
14.2) EL NiLagro: deep well and repumping (30 years)
 

15) The municipality has 3 system: 

15.1) Captariones El Molino: Filtering gatkry
 
15.2) Sapoada: deep welt and repLmping (56 years)
 
15.3) Chinameca: deep well and repumping (56 years)
 
15.4) Bodega de Sanidad: deep welt and repumping (56 years)
 

16) The municipality has 2 systems: 

16.1) Fuente San Antonio: gravity system (40 years)
 
16.2) Fuente Santa Lucia: gravity system (40 years)
 

17) The municipaLity has 8 system: 

17.1) El Molino: deep well
 
17.2) San Carlos: deep well
 
17.3) La Paz: deep well
 
17.4) Belen: deep well
 
17.5) Mitagro De La Paz: deep well
 
17.6) Moncagua: spring
 
17.7) Hirteman: deep well
 
17.8) JacataL: deep welt
 

18) 	 The municipality has a filtering gaLlery and 4 sets of puriping equipment. There
 
are no public washing-tanks. To cover the current deficit, it is necessary to drill
 
wells and construct new impeLence Lines.
 

19) 	 The municipality has a purping system and deep wells with daily chlorination. 

20) 	 The municipality has a combained pumping and gravity system, with two sets of 60HP
 
equiprnent, one for each deep well. To cover the system deficiencies, an attenpt
 
will be made to locate rew sources.
 

21) 	 The municipality has pumping and gravity systems. The water intake is at a hillside
 
location. Low production at the source causes deficits. Attempts are being made to
 
cover the deficit by drilling a welt.
 

22) 	 The municipality has a water intake by way of a filtering gallery. There is little
 
collection of water at the Apunian spring. To cover the deficit it is necessary to
 
increase production at the spring.
 

23) 	 No information available 

24) 	 The unicipelity has 1 system: 

24.1) 	 Los Chorras: grave system (27 years) 

25) 	 The mmicipstity has 1 system: 

25.1) 	San Francisco: deep welt (27 years)
 

26) 	 The municipality has 2 system: 

26.1) Santa Fe: deep well (10 years) 
26.2) Grupo Los Pozos: deep welt (27 years) 

This system has damage estimated at S9266.00 

27) 	 The municipmlity has 2 system: 

27.1) El Golfo: deep well 
27.2) Las Flores: deep well 
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APPENDIX III.B.2
 
(See Tables attached)
 

NATIONAL ADMINISTRATION OF SEWERAGE
 

ASSISTANCE PLANNING DIVISION
 

Glossary of terms for project selection indicators
 

Spanish
 

1. Localidades 
 1. Localities
 
2. Produccion m3/mes 	 2. Production m3/month

3. Consumo m3/mes 	 3. Consumption m3/month

4. Agua no contabilizada % 	 4. Water well %
 
5. Poblacion urbana 
 5. Urban population

6. Poblacion servida 
 6. Population served
 
7. Cobertura de servicios % 	 7. Covered areas
 
8. Horas de servicio 
 8. Service hours
 
9. Numero de servicios acueducto 9. Number of aqueducts &
 

sewers

10. 	Consumo promedio p/servicios 10. Average consumption


m3/mes Colones p/served m3/month C
 
11. 	Ingreso Mensual Colones 
 11. 	Monthly income C
 
12. 	Ingreso promedio por conexion 12. Connection average


Colones 
 Income p/connection

13. 	Prioridad 
 13. 	Priority

14. 	Demanda m3/mes 
 14. 	Demand m3/month

15. 	Produccion demandada % 
 15. 	Production/demand %
 
16. 	Consumo promedio L/P/D 16. Average consumption
 

L/P/D
17. 	 Dotacion L/P/D 17. Amount L/P/D
18. 	Numero de servicios de 18. Number of seweraged


alcantarillado 
 served
 
19. 	Poblacion servida 
 19. Served population
 

Alcantarillado sewerage

20. 	Eficiencia del Sistema 20. System's efficiency
 

Departamento de Desarrollo Fisico 
 Department of Physical
 
Development
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LOCAL]IDADIES 

IV- PORLACION CON v4Z-
NOS DC 5.000 IIABi 
TANTES. 

-1co. comi 

M39 

afi 

WDaw 

FOKACM 

MO 

"I. 

MMMn 

0' 

MW7JC 

6WHS M1170 

DEri Mc1 
ERIIMIxMrr 

Comm T[14() 

MrIE 

vw 

" 

w 

c)Pm"ON)/1ES 

iC 

"WOuOMM 

141 

CIO' -
MOM /t 

bow 

(2nkLCOWI 

se coAIDIT 

flJmMWW SdVh0.I 

CIA 

CIA 

".tcubs 20.73C 
San Pedro ruxtla 2,514 
Apaneo e 

14.592 
San Francisco Menndni 7.776 
,.lsayonq 5,070 

.hjutEl 5.104 
ntrn 11,360 
1:1 pefuglo 22,191 
Cande arto do Is rron ! 

tore. 24,705 

Texstoepaque 19,006 
San StbastiSn Salltrik 2,376 
Santiago do If rronto 
Id. 5,164 
Haaohuat 2.592 
.ndntl Rose ueewhillp 3,670 

:;.inAntonio PaJonal 7.776 
.an .uji&9 6,20 

a Ao de to 51.640 
:L.mta Is bel I ,atln 400 

S-olwait~n5S4)0 
GUluoo 2,540 

&,'atao 5.700 

Lin Antonio Ln PAnct= 4,920:m Luo del Cmrzun 4,92 

Ccq3,230 
'Psis de Ag 6.210 

11,330 

4.5" 
4.@5 

2,212 

3,061 

714 

10.291 

7,709 

16.400 

12,447 

2.138 

2,740 

1.731 
1.21 

5455 
7.041 

9.0" 

2.054 

2.3"7 
1,737 

2,009 

4. 

? 
39 

71 

73 

66 

13 

65 

34 

34 

10 

47 

33 
92 

30 

is 

61 

" 

57 
33 

59 

4,255 

1,745 

3.764 

1,249 

1,419 

1,200 

3,23 

1,436 

3,741 

2,506 

940 

310 

564 
713 

2,445 

3,227 

3.4% 

941 

2,152 
1,009 

1.649 

1,354
776 

1,213 

1,33 

2.274 

fe2 

1,704 

504 

616 

504 

1962 

1,404 

3,156 

2,464 

496 

792 

360 
294 

1,300 

1.596 

2,340 

510 

726 
306 

760 

646 

492 

53) 

51 
45 

40 

44 

42 

53 

66 

4 

99 
53 

42 

64 
39 

S3 

49 

67 

54 

34 
30 

42 

96 

40 

t 

24 

24 

20 

12 

20 

20 

12 

12 

1s 

0 

20 

20 

20 

a 

12 

20 

6 

16 
12 

9 

24 

12 

179 

147 

284 

34 

101 

64 

327 

234 

525 

414 

83 

132 

60 

49 

218 

266 

39 

as 

123 
51 

30 

I11 

92 

-

31 

31 

31 

26 

30 

9 

31 

33 

31 

30 

26 

21 

29 

2 

25 

26 

25 

24 

19 
34 

-

11 

40 

-

3.764 

1,580 

),121 

301 

1,04 

371 

3,423 

2,25 

5,310 

4,813 

635 

3.053 

676 

)14 

1,I9s 

2.5 " 

3,60 

439 

1.303 
1,004 

-

542 

992 

15 

10 

11 

11 

9 

10 

10 

10 

i2 

11 

12 

8 

1 

11 
1 

7 

in 

10 

6 

11 
20 

-

5 

12 

-

2cf. 

In. 

2of, 2a. 

1t, 2e. 

]Cf, In. 

Icr. 2J. 

IN. 

Icf, I-. 

3cf, li. 

3cf, 1n. 

2p, 2". 

2cf 

"et, Lm. 
cf, I=-. 

2ct, 31. 
2 
p. 

Ic . 

toi. 

3q . 3m. 
2.1. 3p. 

M. 

2qm. 

3m. 

3m 

3 22.3)9 

Ao'43 

16,930 

4,604 

5,317 

4,500 

12,274 

6,142 

16,924 

11,277 

31525 

7,050 

2,115 
2.259 

13.002 

14,521 

15,732 

2.623 

3.070 
3,027 

6.93) 

2.32 

-

4,736 

93 

)f 

06 

166 

95 

115 

97 

341 
1 

146 

1" 

67 

73 

122 
171 

71 

57 
329 

17 

67 
6s 

62 

211 

-

131 

172 

172 

172 

144 

166 

5 

172 

163 
0 

172 

166 

144 

316 

161 
163 

33 

144 

133 

13 

105 
I1 

-

100 

220 

-

1 

175 

125 

ISO 

125 

32' 

125 

125 

125 
2 

15 

35 

12s 

25 

325 
100 

150 

IS0 

I5O 

310 

125 
I00 
125 

100 

300 

121 

115 

1 

239 

7 

3 

194 

167 

1 

62 

690 

6 

1.434 

42 

6 

1.34 

1,002 

6 

372 

@1 

zoo 

100 

59 
I 

100 

9% 

IN 
0 

IO 

iOs 

56 

60 

93 
1o 

9 

5 

100 

17 

60 
69 

6 

100 

-

so 

DEPAPMAMENTO DE DESAROLLO ISICO 
A't 1939 

U' 
K)t 

1 



ADUIlISTRACION IACIOAL DE ACUI:.IIICTOS Y ALCAmARILLDOS 

DIVISION ASISRA DE PLAmiPICACIOw 

INDICADORES PARA SCLECCION De PROTECTOS 

3.oCA LI0A0E S PMOD. 

NA 

CEuHi" 

J 

Aaf 

uum SINVI 
Mmew.

De 
snwc 

M "Iw
DE E 
RCKV A C LIU(1-, 

11 30 
w jL 

v*'w 
. 

N m- tIJP"W.fl 
ICI( 

/ s 

Imi 
CIGI 
amS L) 

-- KI86 
s 3nmao 
O A11mv
R/IAD. -ALC~M0M. 

CIA md 
1 m

I 

1..L[ai 8,210 - - 1,215 - - 10 - - - - 125 - 41 
A. t CaII lente 4,500 4,724 - 1,579 828 52 11 138 34 1,349 10 )p. 5,921 76 191 125 - - 45 
i paratmo . 730 2,M0 - 1,399 510 36 1 e5 27 572 7 Die, 5.246 148 150 125 - - I 
;.a1i 30.3908 ),41 - 1.002 846 34 24 141 29 920 7 Dimefo 4.175 260 161 125 2 12 100 

.. ren mn 14.250 - - 541 - - 24 - - - - Im. 2.029 702 - 125 - - 100 
pi..ta&lta.- 2,970 907 67 012 2102 35 11 47 21 4918 i DiseAo 2,416 122 116 100 - - 4S 

.mu MFjueL do F14mr . 10.300 2,445 76 1,127 1.302 115 24 217 11 602 3 Dime 3.381 307 61 100 - - 157 
:&"mwwl 23.760 17,196 2 4,114 2.592 63 19 4)2 40 6.379 i5 im. 33,51) 320 222.2 150 13) 71" 75 
.h,*dcar 3,70 3,173 16 2,421 714 29 12 119 27 1.172 10 Am. 7,.63 52 150.0 300 - - 94 
,-, JosO VIlaneve - 15.54G 4.473 71 2,249 a56 33 24 141 31 !.545 11 rAt.VATt 6.747 "4 10 100 - - zoo 
• .6." y .IPyL111.. 134,200 113,113 1 23,000 16,416 75 1i 2.716 41 5J,777 19 )f 21,792 636 247.R 12 72 
.. i.thu S.020 2,639 51 1,364 54 41 U 94 30 1,423 I5 F1t.rMCt 5.190 112 24c 125 - - 47 

5.070 2,123 56 2,249 570 25 3 95 22 1,246 1) 2cf, Ip. 3.411 60 122.; 125 - - 35 
It.,tLm 13,140 so 9 2,940 1.206 41 10 201 40 2,164 It lp. l. 13.230 99 222. 150 - 39 
$$..Ml" MI.140 - - MS 73 9 10 13 - 144 11 $p. - - - 130 - - 3 
.'.t1.wpa4 5.034 16,741 ,605 2.496 66 12 416 40 6,431 i5 DLUOt 17,123 " 264 150 3 II so 
.v, al'olt Cak 37,350 9,361 73 2,230 1,50 67 24 250 39 3,627 14 Icf, IN. 3,392 445 216. 125 1 a0 19 
7.-, nartolau Perlqsfa 28.290 14,612 46 3,173 2,5" 82 12 433 34 5,696 1) 2c. 3p. I3,506 237 IM.5 125 413 2,9 73 
.wi nouirul.q.pti 4,320 3,6295 I I,301 660 51 7 110 33 1,241 11 3p. 4,379 a 103. 3U5 lie "0 D 
,lnE n 4,530 1,717 66 41 15 116 IA. 5,151 of - 100 - - U 

I'mw&3araa1.950 2.63 ' 1,309 400 32 12 0 35 970 12 Ip. In. 4,527 43 194 100 - 26 
Cn,Crux KUchd 5.520 5.920 1,016 900 me 9 150 39 Z,255 i5 In. 3,310 145 216.1 125 1 6 41 

Iusft.w#S 2,244 1.197 420 35 11 70 32 657 9 3m. 7,102 - 177.1 200 - 42 
,3 tC.,,m, 207 .312 34 11 11 6 34 109 li im. 3,9672 - Ism.! 2w - 4) 

*se.,,-1Ae.s3l.. 6.060 1,356 69 1,562 430 31 12 o 23 13336 o 3f. S.1w1 104 271 2 , - - 5S 
* km. 4 idL 9.990 2,446 1,794 73 11 219 - 3,726 12 )p. 9,172 109 - 125 1 6 46 

.,, .hkbm M..ut.,l.y 67,000 I5s.52 77 4.638 2,5S6 5S 24 411 36 5,714 1 3d. 1.j',JJ 36 201j I3il1?0 1,020 100 
..Ieh.,ML~sIIUI J4670 9394 3,740 1,902 51 7 317 30 2,567 8 Ip. 14,025 19 166. 125 103 618 12 

. 20,220 13.413 34 4,632 2,530 5 16 421 32 5,556 13 I. 17,170 116 177 12S 564 94 
*is3'inSggi. PiulelimL 6,1501 7,510 2.91 1.716 59 5 236 26 2,015 7 Ip. 10,942 56 144.4 350 16 
OI[PARTAENTO D~e DESARRO[,LO ISICO ArJOTO 1919 

0:
 



AA rINISIRACJION AC !IIAL Ot AC t!nUIC06 V ALCAhTARLLADOS 

DIVISION ASES2RA DE PI.AJIiCACION 

INDICADOxES PARA SELECCION DE PROYECTOS 

LOCALOADE S . a ND M, a 

u p a mS R R 
E 
SIEW C Ec ne l 

PMMM 
S! 

1 -EX20 p 
oPR R IDA/l 

cxoe - w i SICRI cuuI I S ' s l v p C& 0 L 

Juan Talru - 620 5.225 is 3,217 1,134 3s 6 Ill 2 1,621 58 -:t. Fact. 12.06 151 224 125 49 294 27 
.martl Ie A Pat 15,160 13.13 27 4.19 2,172 52 12 362 36 4,463 12 t.Fat. 19.850 9s 240 ISO 11 1.129 56 

:;.Itoj r Ootu z 1.452 2,973 1,646 660 40 24 1in 27 1,055 10 rat.FaCt. 4,3 " 27 I27 - - 103 
3. 2 5 12 i 23 107 10 f ,t.rt . 12.145 to 240 125 9 

W l .*f e l f ra l u Io 1 3 , 0 3 62 2,5 44 1. 2 73 2 4 3 1 39 4 , 896 i 5 9. 54 0 14 2 3 1 5 225 1le 1.0 ,6 197 
.ih630 - - 1.048 - - 20 - - - - - - - 10 n - I) 

:;w ilTlu10,380 *.9sil 43 2.020 1."92 93 12 121 39 1,7116 24 7.S75 137 216.7 12 - - 49 
N AtnuJmaut3.900 3,0191 22 I'm9 672 4S 12 111 27 1,045 9 4.433 87 . 270 t00 - - Gs 

ACv~mS2 55woe 5631 449 139 it 10 21 24 203 9 1. 1.47 41 240 100 - - 42 
.5-ruldn .52 06 743 16 22 10 29 31 273 10 .t.ract. 2.244 25 310 200 - - 41 

Nan 
Sa uo.Iiiuto2.190 

i ty imo . 120 
-

1. 23 
-

6 
1,346 
1. 6 14 

-

2 2 0 
-

11 
5 

1 0 3 7 3 3 
-

61 4 
-

17 2 . f , 
-

I . 
-

4.0 36 77 11 ) . 1 
125 
100 

-

-
-

-
9 

4 7 
I-ral f o O9orik 9.360 1. 1so 1,945 564 29 1s 94 20 1018 11 lct. 7,294 12 111.3 125 - - II 
Victoria 2,730 - 2.029 46 24 4 11 - - - Ip. 7.609 35 - 125 - - 16 
;an [ldru 7, 6 0 6, 6 1 9 1 169 4 1 , 4 1237 2 4 1 2 7 3.17 0 , 1 3 3p , 2m . 6,152 1 14 15 0 .0 I2 3 7 2 2 2 32 

2,3S0.027 1,l46 1,344 73 10 224 22 11501 7 3. 1S.38 1 122.2 100 - - 41 
S.970 litapa 1.0 " - - 11 - - 3111. - - I 125 - - 45 

Pavvpw14.520 10,3 29 3,779 2,100 55 11 354. 30 3,%97 10 Ip 27,005 is 164.7 )SO 233 1. 1" 44 
#I..sLltq.- 6,270 4,746 .4 2,220 970 44 9 16 1 29 1,540 9 2p.. 6.32',i 75 161.1 12S 2 12 34 
N.ein llvllp 27.160 9.21 6 1.690 1.236 65 10 10'. 43 3.200 26 Ic0. ti. q,.02J 274 264.7 l1o i1s 60 In 
1%.zt2wa 36.310 2.07 9 2.862 1.690 66 19 W1, 7 2,683 9 2cr. 12,.969 230 33.9 ISO - - 30 

"I I~tLin 
4"410 

2.920 

4 .4 

1.2 54 

1 ' 

9"2 

334 

294 

44 

30 

5 

7 4" 

32 

25 

2.424 

533 
10 
11 

111. 
2ct. 3p. 

"" 7 , 117 
1,720 

62 
76 

271.3 
138.9 

125 
125 

1 
-

6 32 
24 

.. rnCay ti m a 6,570 3.X1 51 1.370 396 29 9 66 49 1,476 22 lcf. 5,137 123 272.2 325 1 6 i 
!.mtIUatdai~a Catarina 

~...gojjfl.... 
!.Into Cli,., 

I,4tamzwli2ja 

Alu*jrta 2flvoratumtal 

2.070 

3.640 

2.250 

9.3(6 

6,20 

1.40 

4.0 

2. 

6,97 

13 

56 

53 

3 

2n 

73 

1.740 

1.054 

1.370 

3,331 

1.719 

420 

936 

56. 

1.4190 

9741 

24 

57 

41 

45 

111 

3 

14 

5 

9 

9 

7n 

151. 

94 

243 

146 

20 

26 

22 

23 

9 

461 

1.164 

5s3 

2,170 

527 

6 

7 

6 

9 

3 

]cf. 

2ct. 

[p. 

3cf, 2p. 

fLUefio 

6.555 

61202 

5,137 

14.964) 

7,735 

32 

139 

44 

" 

s0 

13.2 

244.4 

522.2 

155.6 

72 

125 

221 

12S 

ISO 

ISO 

-

-

1 

-

-2 

-

-

6 

-

S6 

22 

24 

40 
Aimim5.655 

Villa 1:1Trlitnf 40" 151 

- 2.149 

2S9..02("altar 

714 33 

IS 

3 

1 

119 -

701541 

-

301 

-

121 

[p. 

I~, 

3.059 

I13,S401 

70 -

WOI3M9 

121 

50 

-

-2 
- 13 

tDFPAWTA~tNNOrDE SARPOLLW rISICO0d@ .. , .. .. '. .1 
JCD 

116' 1909 

-2j 



P
ie

 8 

21-N
2im

m
o 

-a~ 5R
 IS

i 

I
 

-G
 



Page 1/16 

APPENDIX 111.B.3
 
(See Tables attached)
 

MINISTRY OF PUBLIC HEALTH AND SOCIAL ASSISTANCE
 
NATIONAL PLAN OF RURAL BASIC SANITATION
 

PLANSABAR
 

Regular Proaraz
 

Glosarrv of terms for Drolect selection indicators
 

Spanish Znlih 

1. Localidad 1. Locality
 

2. Municipio 2. District
 

3. Departamento 3. Department
 

4. Region 4. Region
 

5. Sistema 5. System
 

6. Estado de funcion 6. Function condition
 

7. Conexion 7. Connection
 

8. Cantarera 8. Outlet
 

9. Tarifa 9. Tariff
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WNISTI ) OE SALUD PUSLICA Y ASISTENCIA OCIAL 

PLAN NACIONAL DE SAIEAMIENTO BASICO RURAL 

P L AN S A 8 AR 

PRUGRAMA REGULAR 

NI LOC A L I A D MUNICIPI0 DEPARTAMENTO I(,t:GION 51ITEMA STADO N CONEXION. CANTARER TARIFA 

I Ct6n. Cahls lulces Metapln Santa Ana Uccidental Grevedud Funclona 42 -300 

2 Cs. El Changuite.C/Lim6n Metapn Santa Ana Lcidental Gravedad Funciona 128 -00 

3 

4 

Cas. Los Llanitos.C/Sta.RitsMetapfn 

Cas.Sn. Juan Chiquito El Porvenir 

_-SantaAna 
Santa Ana 

ccidental Gravedad Funciona 

)ccidental Gravedad Funciona 
115 
14 

-

-. 

t 
00 

5 

6 

Cas. AyutJcaC/AYAta 

Ct6n. PMetes 

Santa Ana Santa Ana 

Stgo.de la'Front. Sta. Ana 

)ccidentalBA,.ir'. Funciona 

Occidental Gravedad Funciona 

42 

111 

-5.00 

-. 00 

7o Cas. Los OuirolosC/Primav. 

8 Ct6n. Anal Abajo 

9 Ct6n. El Cerrito 

Santa Ana 

Nahuizalco 

Nahuizalco 

Santa Ana 

Sonsonate 

Sonsonate 

ccldental B.E. 

)ccldentel Grav. 

Occidental Gray. 

Funciona 

Funciona 

Fukciona 

70____, 
110 

129 

-

-

-

5.0O 

-0OO 

10 

11 

C/Sn. Juan Arriba 

C/Talcomunca 

Nahulzalco 

Izalco 

Sonsonate 

Sonsonate 

Occidental Grav. 

Occidental Gray. 

Funciona 

Funclona 

47 

a1 

-3.00 

-3-M.. 

12 

13 

14 

C/El CastaRo 

Col. La Re*yn,C/Ste. Rose 

Ct6n. Julute 

Sn. Ant. del M. Sonaonate 

Chalchuapa Sta. Ana 

Chiltupin La Llbertad 

Occidental B.E. 

)ccidental B.E. 

:entral Grey. 

Funcions 

Puncione 

Funciona 

125 

O 

1I16 

-S.O 

7..-T 

-7 1 rj 

S-

O O 

Cos. Shutfa,C/Taquillo ,I ,_., _" Punciona ____-- __ 

15 Hda. MoelraC/Melara Le Liberted La Libertad -entral B.E. Funciona iV2 

16 Ct6n. Llano Grande Concep. Ov~ezalt Cholstenangp ;entral Gray. Punciona 

17 Ct6n, Llano do la Virgen Citald Chalatenango Central Grey. Funcions 

18 Ct6n. Los Austes Sn. Isidro Libe t. Cholatena .o Central Grey. Funcions 

19 Ct6n. Los Henriquez Noubro de Joesd Chaletenongo Central Grav. Funciona 

20 C6s. Hdo. VieJaC/Plazuelas Nombre do Jea6s Chalatenango Central Groy. No Func. 

21 Ct6n. El Sitlo Funciona 

Cos. Los RiVeraC/El Sitlo Nve. Trinidad Cholatenengo Central Gray. Funclons 

C a. Los VarelaC/El Sitlo _ _ Funclona 

Cas. Lo MirandaC/El C1tlora undone. 

22 Cas. Los QuntanillaC/Sta.T Potonico Chalatenano Central G unclonh 
/.F'..),0% 



MISTI 3 OC SALJo PUSLICA V ASiSTENCIA OCIAL 

PLAN NACIONAL DE SAN!fAMIENTO BASICO RURAL 

P L AN S A B AR 

PRUGRAMA R!.GULAR 

Na LOCALIDA 	 MUNICIPIO DEPARTAMENTO HEGION S1!3TrMA 


Grav.
La Palms Chalatenango ,Central

23 Ct6n. Los Planes 


Oos de Agua 'halatenango -Central Gray.

24 Ct6n. La nontaftita 

Nva. Concep. Chslatenango Central Grav. 
25 Ct6n. Laguna Sees 


Sn. Ignaclo Cholaterano Cdntrsl Grav. 

26 Ctdn. Las Piles 


an. 
Fco. Morazim Chalatenongo Central Gray.

27 Ces.3n. Luis El Terreno C/T 


Chslatenango Central Grav. 

28 Cos. El Tunal.C/Sn.Jo4 So. La Palms 


Chlatfnango Central Grav.

29 Ct6n. El Salltre 	 Teoutls 


Cite14 Chalatenango ,entral Grey.
30 Ct6n. Sn. Rs_"n 

Cholatenango Central Gray.


3.1 	 Ct6n. Los Planes Ctal6 


Sn. Luis del Car. Chslatenon Central Gray.

32 Ct6n. Los Naranjos 

Sn. Ilnaclo Qalatenango Chalatenango Central Grav.
M- Ct6n. El Pinar 

La RV3ns Chalatennog Central Grav.
34 Cos. srrenc6dnC/Ti1a1a 

Central B.E.35 Ct6n. Asentsalqnto El Dorado rhlatenanxo Chalatenanxo 


Agent. 1 Dorado N. 11 -halatenano Cholatenungo _Centrol B.E. 


Aent. El Dorado H.T Chlatenanno Chalatenan o -Central B.E. 

5
 

36 Ct6n. El Portillo 	 Oo do Ague Chalatenango Central Gray. 


Cholotenango Central Grev.

37 Ct6n. Concepci6n Teputle 


38 Ct6n. Sn. Jos4 Loa 3t5o. Nonuelco Le Paz Paracent. Gray. 


Ct6n. Sn. Jos Obrojito

Cos. Ste. Luc¢*elS.Joad Ab.3 


Co. Ka. 45.C/Sn.Jog6 Abeio 

Sfgo. Nonualco La Paz Paracent. Grav.
39 Ct6n. Ste. Cruz Loas 

Sn. Ran 3n. Pedro Monusico La Paz ______ 

40 Ct6n. Concepc16n 	 Ste M.Ostuma I '&z Paracent. 8.1E. 

41 Ct6n. Sn. Antonio 	 Cayultitin La Paz Parecent. B.E. 


__Ct6n. 


Cas. Las PedritasC/Sn.Ant.
 

1-4 

ESTAIXDIE CONEXION. CANTARER TARIFA
 

NO Fun¢c.
 

Funciona
 

Funciona 'Vi-


A0 Funcio
 

Funclona
 

Funcion _ 

No Func.
 

NoFunc. "
 

No Func.
 

Funciona
 

Funciona
 

Funciona..
 

Funcion 	 - -. 00 

Funcions .2039 - . 

Funciona %,%1197 -3.0
 

Funcions
 

Funcions
 

Funclons -;!4 12 v 0.50 

Funciono .1_107 	 3.00
 
Funcions ..)48 	 3.00 

mciona If a,___.00
u 

umcionan, 97 0.50 

_____ I____ 3-00__ 

fluncloa - 7. 6, 5.00 

FUMolmita ul.l.d. ... 

http:a,___.00


--

%4 

PUBLICA T ASISTENCtA OCIAL
UkNISf ) Of SALUO 

DE SANCAMIENTO BASICO RURAL 
PLAN NACIONAL 

P L AN S A B AR 

PROGRAMA HLGULAR 

DE CONEXION CANTARTD. TARIFA
.
HEGION SIbSE iDEPARTAMENTO
MUNICIPIO
NE LOCALI D A D 	
_"_
.
Paracent B.E. Funciona 109o

Carmen 	 Sn.Pedro Masah, La Paz 'r~e-tFuncion
42Ct6n. 
 42Ctn.E Crmn 

Funcions __oC
1 10 _ 


Ct6n. Dulce Nombre 
 5.00
40 -Funciona
La Paz
Jerusalinf 

"_ I Paracent. B.S. Funciona 3243 Ct6n. Los Romero, 	 5 00 
*Ctn.El Espino _ 

Funciono 28

Sn. Vicente 	

_.00
 

Ct6n. Sn. Jer6nimo Lim6n 

5. . 146 3.00/050
Grav. Funciona 


.44 Cas. Sn. Fco. El Dorado 


Sn. Isidro CabaAes laracent. Grav.
 
Cas. Pie do is casetaC/S.F. 


Cos. Los Jobitos,C/Sn.Fco.
 

Cas.Hds.M*eJaC/Sn.Fco. 
 _ _	 

29 88 3.00/0, 0 
Caba.Mao Paracent. Grav. Funciona
Guacotoctl 


0 0
 
45 Ct6n. El Bafladero 


Cabaas Paracent. Gray. Funciona
46 Cos. -1 C rnC/Potrero lobesco 0 


47 Ct6n. Saties Stgo.Narle Ueulutfn Oriental Grav. Funcions L 9
 
3_.aQ/Q2J. -un -aOriental Grov. No 


48 Cas. El RecreoC/Sh.Juan Lo&a Alta/Berln Uiuluthn 

56 17A InnA/n_5
Grev. No!Fc.


Berlin Usulutfn -rjental

Ct6n. Sn.JusnLowa Alta 


No Func.
areia Usulutfn Oriental Gray.

49 Ct6n. arquezedo 	 Sgo. do 

13 Q L.O0/..o
Miguel Oriental Gray. Frnclona 


so Cos. El Pc6nC/Cendelarla 	 CaoO@rin Sn. 
00/00.


Sn. Miguel Oriental Gray. Funciona 85 ..

Comcarn
51 Cas. Crucero,C/Horiguero 


Ct6n. El Hormiiuero
 
37 0.50 

52 Ct6n. Nva. Concepci6n Cirilegue Sn. Miguel Oriental Gray. Funciona 


Luis do 1 He. Sn. MIjg Oriental Gray. No Func.
 
53 Cas. Los Velisquez, C/Sn.Juai Sn. 

Ct6n. Sn. 
Juan 

38 - 3.00 
54 Ct6n. n.Pedro El Jlote Oapeltique Sn. Miguel Oriental Gray. 	 Funcione 


55 Ct6n. El Jicaral Coacardo Sn. Miguel Oriental Gray. 	 No Func.
 

Funclona 53 90 3.00/0.50
5n. Miguel Oriental Gray.
56 Ctdn. El Colorado 	 Conaarin 


Cdsd. Barrios Sn. Miguel Oriental Grey. Funciona 195

57 Ces.Ouevaae,C/Guanesto 

_.00
 

Miguel Oriental Gtav.
Cded. Barrios Sn.

Cas. La CoyoteraC/Gualaste 


. 
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C
K

 
L

I 
N 

C
 

a 

_
 

0 
U

c 

*~
~

 

c

0
 

,o 
-C

 

C
S.~Z

w
,!u" 

T
oa 

0 
0 

L
 

111,6 %. 

0 
' 4 

3A
 

1134 4-,M
~ 



c 
e 

hi 
I
 

?
 

6
, 3

 
3 

e 

.
. 

r
~p4 

M
.3 

~
13 

3
1
*4

.~
 

e
4

I~tc 
c C

 
-

Iv.4~
~

 
L

O
~ 

?
V

J
3 ''o

h
o
' 

~ 
B

 
Il~

l~
flC

 



,, 

0 

.4 

cl
C

c 
'r 

4 c 
c 

ic
E

 
m

-4
f 

'3 
C

t 

'SA:k 
O

j-' 
0 

10" 
o 

o 

O
'@

'4
, 

Z
 

p 
q
 

i-SJD
 j 

M
 

j 
01 

B
3!li 

135t 



III 
8/1
 

b
e.33 2-A

 
4 o

l, 

* 

41*J
N

 

~~' 
a~

 
. 

z 
W

 

* 
0-

j~01 

753. -
1
,

o 

0.6 

cbisO
1s 

a 

C
 

Li 

1 4;, D
 

t 

a 
C

 

*ECt 
V

oto 

C
 

a 

3 



iI*
 
c c 

w
 

W
7 

ai C
0 

.
4 ~ 

~~~~J 
C

. 
. 

C
~

' 
4 

S
. 

Z
 

f ., 
41 

m
 

F
; 

64..Z
 

C
 0 ~ 0 w

 
S

c 

~Z
13

H
-

*E
, 

' 
"a~

iq 



10n1 
2~ 


4*; 

E
0 

00poto 

3-W
 

1O
1V

 

-m
 

*
O

 

S A
 

'Y
,,rx

, 'ij 

II 1lf
: 

M
: A

.-

I 

~16; 

1 

"A
 

I 
-

C
4',t~

i? 
~ 

lu 

w
iV

Y
 

'o, 
', 

-R
 

;~ 
~ 

1~ 
W

IN
0 

~U
 

'; 
U

 
13 



101i 

M
lm

 

C
, 

MIX 1-1 
1 

'C
 

b
I 

J*
 

N
O

 

c 

z 
L

i I
!k

 
r'" 

a. 
m

 
c
r 

r

z 
t 

t 

c 
'c 

-,jIr-5 

> 
P

i 
T

 
1. L

 

V
w

 

O
D

 

ic 
14 iw

, 

c 

m
- 40 

41 

C
D

' 4 
ID

 

c 

w
 

4J, 

A
, C

> 
a 

c 
to 

it, 
4
 

6 
Im

"
7
1
 

d
o
 

Z
 

U
 

7 
u
 

uU
 
0
 

u 
u
 

W
4 

"Y
M

 
P

vl7 
'T



z 

x 
C

 

J
E

 

rl 

i'c' l c 
c 

I 41 
c 

c
 

-it . 
2: 
'qj 

3, 

j4., 

C
* 

Z
 

IL
 

b0i 
Ir 

ir,V
) 

C
-T

 W
C

' 11 
""ID

 
.0C

 

c 
C

 
JC

 
Ic 

c 
O

il 
-C

 
or, 

c 

0 

c 
C

O
C

O
-9 

j 

ie 

Z
 

a 
ic 

a 
a 

M
 

c 
acs ti 

-'C
' 

W
 

4%
, 

M
L

 
1
1
 

2 
a 

: 
-

'81Ike
A

n 

:0 
J 

c 
-9 

P
 =1 M

 
72, 

408 

L
x ;t 

&
U

 
w

 
ft 

P
7
 

R
 

r1i 

'"j 
0 

ic 

Z
v
i 

a
l 1-

;, 
0

: 

3.;
;ej ict 

a 
P

C
 

cc 

m
 

) 
4 

r 
IL

E
 

rcq 
c 

Ice 
W

 IL
L

 

c 

u 

o 
Irc

-
p

ill 
N

" 

4D
 

L57 

z 
I.O

c ro
.) 

A
L

P
 

A
) 

1
0
 

ru
-" 

%
q 

4
0
 

IQ
, 

0
2
 

ie. 
q

u
i 

T
o 

IL
 

V
-

F
g
A

l 
-4 

W
-4low

 
I" 

g
g
 

:-.4
-7

,v
jj, 



212/6
 

u
IIP

 

h
M

w
 *e~~~pg 

@
* 

5 
!:t** 

-

44;X
 

L
l 

tsZ
 

-
-

ZL
. 

-,V 
,

it:
do ~41. 

vjI
iK

. 
140il 

o 

oc, 
c

C c 

c 

C
 

.
hCo 

r4 Ir 

sJ 



-~
~

41i'a 
-

u 
u

I. 

4,'.. 

9= 
44&

 
4, 

4j 
4, 

*
qC

 
C

 

'n
 

z 
IV

I N -D
 


;rL ~ 
' 

C
D

 
c

Fc 

M
 

C
5~ 

14 



I~IF
 

A
4
4
 

=
4
 

.V
I#

 
41 

1,Ia 
I 

~~10, 
A

 

'U
 

I.r' 

i * 

i3 

'C
 

: L U ;SO
 

C
A

-too, 
gC

C
! 

I 



a
~

1
5
'1

 

A
IM

. 

344 

ib 
R

e 
w

 
la

o
 

U
 

n
 

t-&
 

vk 

~rMz

.1 
c c 

:9 

IV
I 

0' ~ 
~ 

4
@

 
4 0 

Q
 

.c 
0 

~ 
4~

 

ca'143 



11K
 

*~
 

*. 
. 

-1 
4

 
4r3 

V
ir

 
. 

q
-

-~
 

-
4d 

InU
 

,wI 
, 'r 

P
. 

.4
 

C
 

£, 
a 

*L~
~

~
~

 
I 

-M
 

6 



AP9IX 131.8.4
 

FINAL DISCARGE Of WASTE WATERS, IT MICIPALITIES
 
NETROPOLITAN AK CENTRAL 2=6
 

Dqort of OatattumWW 
--... . . . . .oo...o.......o. .. . . .+ o =o ...o e . . e.o~. . =o =o.o...
. . . ...........o 


NUNICIPALITY 	 DISCNARGE
 

1. Chatatenango 	 Obrad at Guatncohto, Rio Lope 
2. Le Palm 	 Rio Le Palm, Rio JA to, Rio Leas 
3. Nueva Concxcion 	 bebrado sin rmb Rio NJaftor. 

DOeartt of La Llbartad 

MJICIPAtITY 	 DI OCHAGE 

1. 	 Nueva Sagn Salvador Primry Collector No. 3, Collector Atcaine,
 
Rio Acethuete, Rio lto
 

2. 	 La Liberted Treatment Plant Chilams hacia parto
 
Le Libered
 

3. Ouetzaltepeque 	 Guebrada El Coyol, Rio SuciO, Rio Las 
4. Son Juan pico 	 Quebrada Ague Zarca, Rio Suclo, Rio Loops 
5. 	Ciudad Arce Ouebrads sin ncre, Rio Agus Caliomte,
 

Rio Suclo, Rio Loeq
 
6. 	 Antiguo Cuscattn Primory Collector No. 3, Colector Alcalne 

Rio AceLhuate, Rio Loo. 

............................................................ 
Depertwnt of San Salvador 

MICIPALITY DISCtGE
 
............ .. .el II i ll. l l.................................................
 
1. 	 San Saivador Primry Colleciors NIA. ? rid 3, 

Rio Tomayate and Rio Acethuste, Rio Le" 
2. 	 0j icanos Primry Collector No. 1, Rio Tcmoyste, 

Rio Le 
3. Soyapanwo Primry Collector No. 4, Rio Caon, 

Rio Lame 
4. Cuided Delgado 	 Rio Tomayate, Rio Aceltuste, Rio Lemps 
5. Tonactepe" 	 Rio Los MNaranjoa, Nio Suclo, Rio LaW 
6. 	 Iopono Primry Collector go. 4, Rio Los Cants, 

Rio Lo 
7. Guazp 	 Rio ruszapa, Rio Acelhute, Rio Lem 
8. -san NOrdn 	 Rio Suclo, Rio L&Vs 
9. Apop Rio Aceolhkte, Rio Loe
 
IO.Nejpa Rio San Antonio, Rio Acetlbte, Rio Le"
 
I1.Aguitlams Rio Acethuste, Rio Lo
 
12.AyutuitemcV.m Primry Collector Mo. 1, Rio Tomyte,
 

Rio Luee 
13.Panchiasltc Rio El mjerto, Rio Iufza, Estero De Toluca 
1U.San Maraw ColLector San Marcs, Primy Collector 

No. 3, Alcainh Collector, Rio Acelkste, 
Rio Leqia 

1S.Cuscatarciufo Primry Collector no. 1, Rio Tomyste, 
Rio Le"e 

16.Santo Tam Rio El Jocote, tio de Illopw" 
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APPEMIX 111.9.4
 

pe 2/2
 
.. . . . . . . .. . l . . I~o l..... a ............ + .......
. .. ooe- . oQ .. . . ............... ~ .
 

Dporbmt of facstLa 

MICIPALITY 	 DISCURC
 

1. Cojutepeque 	 Gumbradi Ctqeneste* Rio Toqis",Rio Ouezaap, Rio Lope 

2. 	 Son Rafael CeJros Cuct ta Qoblrad sin nombre, Rio Cuchute, 
Rio JMCA 

3. Suchitoto 	 Quebro Ocze, Rio San Jun, Rio Lo 
4. Son hrtoame Perulapia 	 Rio Meo, Rio Lmp 
S. San Pedro Perulawn 	 Rio Sucio, Rio LW* 

Oepartamt of Le Paz 

WBICIPALITY DISCHARGE
 
.............................................................
 
1. Zecatecoluca 	 Canal Icharsichen, Rio Saxpo Nar 
2. 	Santiago MonuaLco SiItir Pond, Rio Jalpona, Estero 

De Jettepeque 
3. San Juan Monualco 	 Rio Anayito 
6. San Pedro onuatco 	 Ouebrads sin nombde, Rio Jib. 
5. OLocuilta 	 *io Guayata, Rio Agubcul., Rio Comolap 
6. San Juan Talpa 	 Rio AgucuLs. Rio Cowl"p - ar 
7. EL Rosario 	 Rio Guazapa, Rio JAboa 
8. San Rafaet Obrajuelo 	 Rio Nuiscoyotaps, Estero de Jaltepeque 

-0-0000 -000-.... ----------------------------------------.............. .......
 

Deprtmt of Cabmncs 

KNICIPALITY 	 DISCHARGE 
-................-....................................
........................
 

1. Ssensunteqm 	 Rio Grnd. RioKarcos, Rio Lme 
2. liobasco 	 Rio EL Nolino, Rio Lwpe, Rio Titihupa 

tio Lemps 
--------- o---------- --- *----o--------ooo..... . 0..................... o...0......
 

Deparblmt of San Vicente 
............... ,...............................................................
 

MINICIPALITY 	 DISCHARGE
 
........ 0............. ...... o................ .... ..... ,... .. .. ,............0
 

1. San Vicente 	 Rio Acahuape, Rio Lee" 
2. 	Apastepeqe Quebrada Seca, Rio Ismtico, Rio Acahuape 

Rio Lecae 
3. San Sebastian kuebrade L" Gattines, Qebradh La Vieja, 

Rio Tithuspe Rio Lu" 
4. Santo Domino 	 Ouabrads El Cmentarlo, Rio Machaca, 

Rio Titihumpe, Rio Leaps 
......................................... 

SOUIRCE: ANDA 
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APPENDIX III.E.1
 

MODULAR SYSTEM FOR 400 POPULATION 

WATER S U PP LY 

WELL WITH HAND PUMP 

COST ESTIMATES 

+--------------------------------------------------------------------------------------------
U N I T T O T A L C U R R E N C Y 

No CONCEPT QUANTITY COST COST .............. 
$ $ FOREIGN L O C A L 

------------------- --------------------------m-------------------------

1 	WELL DRILLING AND
 
PREPARATION 1 11,000 11,000 4,070 6,930
 

2 	PUMPING EQUIPMENT
 
AND INSTALLATION 1 1,400 1,400 1,120 280
 

3 	OTHER WORKS AND
 
MISCELLANEOUS S.G. 200 
 56 144
 

m------------ ------ --- ------- ---------- ---

4 	CONSTRUCTION COST 12,600 5,246 7,354
 

5 	COST PER PERSON ($) 31.50 13.12 18.39
 

- - ------------------- -------- ------------- 4+- - - - - - - - - - - - - - - - - - - - - -
NOTE : AN ADDITIONAL 2.5% FOR ENGENEERING AND ADMINISTRATXON AND 10% FOR

CONTINGENCIES SHOULD BE ADDED TO ALL MODULAR SYSTEMS COSTS. 
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W A T E R S U P P L Y SY S T EM F O R: 1, 0 0 0 PERSONS
 

POPULATION DENSITY 

NUMBER OF 100 x 100 SQUARE BLOCKS/TON 

SOURCE 

AVERAGE CONSUMPTION 100 L/P/D -> Qa 

DAILY MAXIMUM 1.2 x Qa 

HOURLY MAXIMUM 2.0 x Qa 

TOTAL DYNAMIC HEAD (TDH) 

H.P. = ( TDH x Qb ) / ( 76 x e ) 


STORAGE 0.3 x Qa x 86.4 x 1.3 


USE A TANK OF' 


TRANSMISSION LINE 


DISTRIBUTION LINE 


HOUSE CONNECTIONS 


ELECTRICAL COMPONENTS : 30 % OF PUMPING EQUIPMENT
 

- FAK./Ha. 

- BLOCKS 

1.00 WELL
 

1.16 L/ S
 

1.39 L/ S
 

2.31 L/ S
 

246.20 Meters
 

15.00 H.P.
 

39.00 M3
 

40.00 M3
 

Fm Diam.
 

0.50 	 3"
 

0.50 	 2"
 

i.00 	 1 1/2"
 

Km Diam.
 

1.00 	 3"
 

1.20 	 2"
 

1.20 	 1 1/2"
 

1"
1.20 


167.00 UNITS
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MODULAR S Y S T EM FOR 1 , 000 POPULATION
 

WATER SUPPLY
 

COST ESTIMATES
 

+-----------------------------------------------------------------------------------------

UNIT TOTAL CURRENCY 
No C O N C E P T QUANTITY C O S T C O S T ----------------

$ $ FOREIGN L O C A L 
---------- m--------


1 WELL DRILLING AND 
---


PREPARATION (M) 100 275 27,500 10,175 17,325
 

2 	PUMPING EQUIPMENT
 
AND INSTALLATION 1 9,ro 9,000 7,200 1,800
 

3 	TRANSMISSION PIPE
 
PIPE 3" (M) 500 10.3 5,150 2,524 2,627
 
PIPE 2" (M) 500 4.9 2,450 1,201 1,250
 
PIPE 1 1/2" (M) 1000 3.5 3,500 1,715 1,785
 

4 	RESERVOIR :
 
CIVIL WORKS 40 M3 1 5,240 5,240 1,415 3,825
 
MECHANIC WORKS S.G. 300 186 114
 

5 	DISTRIBUTION LINES
 
PIPE 3" (M) 1000 10.3 10,300 7,519 2,781
 
PIPE 2" (M) 1200 4.9 5,880 4,292 1,588
 
PIPE 1 1/2" (M) 1200 3.5 4,200 3,066 1,134
 
PIPE 1" (M) 1200 2.6 3,120 2,278 842
 

6 HOUSE CONNECTIONS 167 10 1,670 1,286 384
 
m------ -------- ---------

7 ELECTRIC COMPONENT S.G. 3,000 1,560 1,440
 
---------- m--------------------------------m-----------

8 OTHER WORKS AND
 

MISCELLANEOUS S.G. 7,000 1,960 5,040
 

9 CONSTRUCTION COST 	 88,310 46,376 41,934
 

10 COST PER PERSON ($) 	 88.31 46.38 41.93
 
------------------- 4-----
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W A T E R S U P P L Y S Y S T E M F O R: 2 0 0 0 PERSONS 

1OPULATION DENSITY - FAN./Ha. 

rUMBER OF 100 x 100 SQUARE BLOCKS/TOWN - BLOCKS 

oOURCE 1.00 WELL 

LVERAGE CONSUMPTION 100 L/P/D ==> Qa 2.31 L/ S 

)AILY MAXIMUM 1.2 x Qa 2.78 L/ S 

IOURLY MAXIMUM 2.0 x Qa 4.63 L/ S 

'OTAL DYNAMIC HEAD (TDH) 195.00 Meters 

I.P. = ( TDH x Qb ) / ( 76 x e ) 23.76 H.P. 

;TORAGE 0.3 x Qa x 86.4 x 1.3 78.00 M3 

ISE A TANK OF 80.00 M3 

'RANSMISSION LINE Km Diam. 

2.00 3" 

1.20 2" 

0.80 1 1/2" 

)ISTRIBUTION LINE Km Diam. 

1.40 3" 

2.10 2" 

2.80 1 1/2" 

0.70 1" 

lOUSE CONNECTIONS 334.00 UNXTS 

:LECTRICAL COMPONENTS : 30 %OF PUMPING EQUIPMENT 
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MODULAR SYSTEM FOR 2,000 POPULATION
 

WATER SUPPLY
 

CO ST ESTIMATES
 

UN IT TOTAL CURRENCY 
No C O N C E P T QUANTITY C O S T C O S T ---------..... 

$ $ FOREIGN L O C A L 

1 	WELL DRILLING AND
 
PREPARATION (M) 100 275 27,500 10,175 17,325
 

--------------------- m-------------------------------------------
2 PUMPING EQUIPMENT
 

AND INSTALLATION 	 1 13,600 13,600 10,880 2,720
 

3 	TRANSMISSION PIPE
 
PIPE 3" (M) 2000 10.3 20,600 10,094 10,506
 
PIPE 2" (M) 1200 4.9 5,880 2,881 2,999
 
PIPE 1 1/2" 	 (M) 0100 3.5 2,800 1,372 1,428
 

mm-------------- - --------- m----------
4 	RESERVOIR :
 

CIVIL WORKS 80 M3 1 7,820 7,820 2,111 5,709
 
MECHANIC WORKS S.G. 400 248 152
 

5 	DISTRIBUTION LINES 
PIPE 3" (M) 1400 10.3 14,420 10,527 3,893 
PIPE 2" (M) 2100 4.9 10,290 7,512 2,778 
PIPE 1 1/2" (M) 2800 3.5 9,800 7,154 2,646 
PIPE 1" (M) 700 2.6 1,820 1,329 491 

6 	HOUSE CONNECTIONS 334 10 3,340 2,572 768
 
--- ------- --------- ---------- ---------m-------

7 ELECTRIC COMPONENT S.G. 1100 2,132 1,968
 

8 	OTHER WORKS AND
 
MISCELLANEOUS S.G. 9,000 2,520 6,480
 

9 	CONSTRUCTION COST 131,370 71,506 59,864
 

10 COST PER PERSON ($) 	 65.69 35.75 29.93
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W A T E R S U P P L Y SY S T E N R: 5, 0 0 0 PERSONS 

POPULATION DENSITY 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 

SOURCE 

AVERAGE CONSUMPTION 175 L/P/D ==> Qa 

DAILY MAXIMUM 1.2 x Qa 

HOURLY MAXIMUM 2.0 x Qa 

TOTAL DYNAMIC HEAD (TDH) 

H.P. = ( CDT x Qb ) / ( 76 x e ) 

STORAGE 0.3 x Qa x 86.4 x 1.3 

USE A TANK OF 

TRANSMISSION LINE 

10.00 

9 x 9 

1.00 

10.12 

12.14 

20.24 

150.00 

70.00 

341.00 

400.00 

Km 

FAY./Hao 

BLOCKS 

WELL 

L/ S 

L / S 

L / S 

Meters 

H.P. 

M3 

M3 

Diam. 

DISTRIBUTION LIKE 

(URBAN INSTAL/JATION REQUIRES RESTITUTION 
OF PAVEMENT AND OTHER UTILITIES) 

2 

Km 

6 

7 

7 

6" 

Diam. 

4" 

2" 

1" 

HOUSE CONNECTIO 850.00 UNITS 

ELECTRICAL CONPMENTS : 30 % OF PUMPING EQUIPMENT 
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MO DU LAR SYSTEM FOR 5 , 0 0 0 POPULATION 

WATER SUPPLY
 

CO S T ESTIMATES
 

m----------m------

UNIT TOTAL CURRINCY 

No C 0 N C E P T QUANTITY C 0 S T C 0 S T ---------.--------
$ $ FO IGN L O C A L 

1 	WELL DRILLING AND
 
PREPARATION (M) 100 600 60,000 22,200 I7,80
 

2 	PUMPING EQUIPMENT
 
AND INSTALLATION 2 18,000 36,000 28,800 7,200
 

3 	TRANSMISSION PIPE
 
LINE 6" (M) 2000 50 100,000 49,000 51,000
 

------------------------------ --- ---- --------- -----------------m-----
4 RESERVOIR :
 

CIVIL WORKS 400 M3 1 35,000 35,000 9,450 25,550
 
MECHANIC WORKS S.G. 12,000 7,440 4,560
 

------------------------ mm------ --------- ---------
5 DISTRIBUTION LINES
 

PIPE 4" (M) 6000 25 150,000 73,500 76,500 
PIPE 2" (M) 7000 17 119,000 86,870 32,130 
PIPE 1'l (M) 7000 9 63,000 45,990 17,010 

----------------------------- ----- ------------- --------- ----
6 	HOUSE CONNECTIONS 850 51 43,350 33,380 9,971
 

7 ELECTRIC COMPONENT S.G. 10,800 5,616 5,184
 
m- -------------------------------

8 OTHER WORKS AND
 
MISCELLANEOUS S.G. 75,000 21,000 54,000
 
-m-------------------------------- ----------------

9 CONSTRUCTION COST 704,150 383,246 320,905 
m------------------------------------------
10 COST PER PERSON ($) 140.83 76.65 64.18 

11 EXPANSION COST 563,320 306,596 256,724
 
---- m--
 m------------------m-------------


12 COST PER PERSON ($) 112.66 61.32 51.34
 
+-- -- m ------------ m -- ---------------- -- + 
NOTE : OTHER MUST BE FULLY REPLACED 
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W A T E R S U P P L Y S Y S T E M 
 FOR: 10, 000 PERSONS
 

POPUIATION DENSITY 12.00 FAM.//Ha. 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 12 x 12 BLOCKS 

SOURCE 2.00 WELL 

AVERAGE CONSUMPTION 200 L/P/D ==> Qa 23.10 L / S 

DAILY MAXIMUM 1.2 x Qa 27.72 L / S 

HOURLY MAXIMUM 2.0 x Qa 46.20 L / S 

TOTAL DYNAMIC HEAD (TDH) 197.40 Meters 

H.P. = ( TDH x Qb ) / ( 76 x e ) 200.00 H.P. 

STORAGE 0.3 x Qa x 86.4 x 1.: 778.38 M3 

USE A TANK OF 900.00 M3 

TRANSMISSION LINE Km Diam. 

3 6" 

DISTRIBUTION LINE Km Diam. 

6 4" 

13.2 2" 

13.2 1" 

HOUSE CONNECTIONS 1,700.00 UNITS 

ELECTRICAL COMPONENTS : 30 % OF PUMPING EQUIPMEHT 

WITH WATER TREATMENT 
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MODULAR SYSTEM FOR 10 ,0 00 POPULATION
 

WATER SUPPLY 

COST ESTIMATES
 

+---------------------------------------------------------------------------------------
UNIT TOTAL CURRENCY 

No C 0 N C E P T QUANTITY C 0 8 T C 0 S T ------------------
6 $ FOREIGN L O C A L 

1 	WELL DRILLING AND
 
PREPARATION (M) 150 600 90,000 33,300 56,700
 

2 	PUMPING EQUIPMENT
 
AND-INSTALATION 2 50,000 100,000 80 000 20,000
 

3 	TRANSMISSION PIPE
 
LINE 6" (M) 3000 50 150,000 73,500 76,500
 

4 	RESERVOIR :
 
CIVIL WORKS 900 M3 1 48,000 48,000 12,960 35,040
 
MECHANIC WORKS S.G. 16,000 9,920 6,080
 

5 	DISTRIBUTION LINES
 
PIPE 4 1 (M) 6000 25 150,000 73,500 76,500 
PIPE 2" (M) 13200 17 224,400 163,812 60,588 
PIPE 1" (M) 13200 9 118,800 86,724 32,076 

6 	HOUSE CONNECTIONS 1700 51 86,700 66,759 19,941
 

7 ELECTRIC COMPONENT S.G. 30,000 15,600 14,400
 
--I----------- --------------------------

8 OTHER WORKS AND
 
MISCELLANEOUS S.G. 133,000 37,240 95,760
 

9 CONSTRUCTION COST 1,146,900 653,315 493,585 

10 COST PER PERSON ($) 114.69 65.33 49.36 

11 EXPANSION COST 917,520 522,652 394,868 

12 COST PER PERSON ($) 91.75 52.27 39.49 

13 EXPAN. + TREATMENT 1,292,820 

14 COST PER PERSON ($) 129.28 
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W A T E R S U P P L Y SY S T E M F O R: 2 5 ,0 0 0 PERSONS 

POPULATION DENSITY 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 

SOURCE 

AVERAGE CONSUMPTION 250 L/P/D ==> Qa 

DAILY MAXIMU 1.2 x Qa 

HOURLY MAXIMUM 2.0 x Qa 

TOTAL DYNAMIC HEAD (TDH) 

H.P. = ( TDH x Qb ) / ( 76 x e ) 

STORAGE 0.3 x Qa x 86.4 x 1.3 

USE A TANK OF 

TRANSMISSION LINE 

DISTRIBUTION LINE 

15.00 

16 x 16 

3.00 

72.34 

86.81 

144.68 

200.00 

634.54 

2,437.50 

2,600.00 

Km 

2 

Km 

12 

16 

16 

S 

S 

FAl./Ha. 

BLOCKS 

WELL 

L/ S 

L / S 

L / S 

Meters 

H.P. 

M3 

M3 

Diam. 

12" 

Diam. 

10" 

8" 

4" 

2" 

1" 

HOUSE CONNECTIONS 4,500.00 UNITS 

ELECTRICAL COMPONENTS : 30 % OF PUMPING EQUIPMENT 
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MODULAR SYSTEM FOR 25,000 POPULATION
 

WATER SUPPLY
 

COST ESTIMATES
 

4-------------------------------------------------------------------------------------------

UN I T TOTAL CURRENCY
 
No CONCEPT QUANTITY COST COST
 

$ $ FOREIGN L OC A L
 

1 WELL DRILLING AND
 
PREPARATION (M) 300 400 120,000 44,400 75,600
 

------------------------------- ---------.---------..............---
2 PUMPING EQUIPMENT
 

AND INSTALLATION 4 80,000 320,000 256,000 64,000
 

3 	TRANSMISSION PIPE
 
LINE 12" (M) 2000 105 210,000 102,900 107,100
 

4 	RESERVOIR :
 
CIVIL WORKS 2600 M3 1 300,000 300,000 81,000 219,000
 
MECHANIC WORKS S.G. 100,000 62,000 38,000
 

5 	DISTRIBUTION LINES
 
PIPE 10" (M) 12000 85 1,020,000 499,800 520,200 
PIPE 8" (M) 16000 75 1,200,000 588,000 612,000 
PIPE 4" (M) 16000 25 400,000 196,000 204,000 
PIPE 2" (M) 8000 17 136,000 99,280 36,720 
PIPE 1" (M) 8000 9 72,000 52,560 19,440 

6 HOUSE CONNECTIONS 4500 51 229,500 176,715 52,785
 

7 ELECTRIC COMPONENT S.G. 80,000 41,600 38,400
 

8 OTHER WORKS AND
 
MISCELLANEOUS S.G. 	 420,000 117,600 302,400
 

9 CONSTRUCTION COST 4,607,500 2,317,855 2,289,645
 

10 COST PER PERSON ($) 184.30 92.71 91.59
 

11 EXPANSION COST 3,686,000 1,854,284 1,831,716
 

12 COST PER PERSON ($) 147.44 74.17 73.27
 

13 EXPAN. + TREATMENT 4,182,600
 

14 COST PER PERSON ($) 	 167.30 
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W A T E R S U P P L Y S Y S T E M FOR: 50, 000 PERSONS 

POPULATION DENSITY 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 

SOURCE 

AVERAGE CONSUMPTION 250 L/P/D ==> Qa 

DAILY MAXIMUM 1.2 x Qa 

HOURLY MAXIMUM 2.0 x Qa 

TOTAL DYNAMIC HEAD (TDH) 

H.P. = ( TDH x Qb ) / ( 76 x e ) 

STORAGE 0.3 x Qa x 86.4 x 1.3 

USE A TANK OF 

TRANSMISSION LiNE 

20.00 

20 x 20 

3.00 

144.68 

173.61 

289.35 

200.00 

1,269.09 

4,875.00 

5,000.00 

Km 

FAM./Ha. 

BLOCKS 

WELL 

L / S 

L / S 

L / S 

Meters 

H.P. 

M3 

M3 

Diam. 

DISTRIBUTION LIKE 

6 

Km 

15 

16 

16 

16" 

Diam. 

12" 

10" 

8" 

16 

14 

14 

4" 

2" 

1" 

HOUSE CONNECT ams 9,000.00 UNITS 

ELECTRICAL CONWCNENTS : 30 % OF PUMPING EQUIPMENT 
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MODULAR SYSTEM FOR 50 , 000 POPULATION 

WATER SUPPLY
 

COST ESTI MATES
 

I. ----------------- m -------	 m------------------

UNIT TOTAL CURRENCY 
No C N C E P T QUANTITY C OS T C O S T ----------------.. 

$ $ FOREIGN L 0 C A L 

I 	 WELL DRILLING AND 
PREPARATION (M) 375 450 168,750 62,438 1063313
 

2 	 PUMPING EQUIPMENT 
AND INSTALLATION 4 100,000 400,000 320,000 80,000 

3 	TRANSMISSION PIPE
 
LINE 16" (M) 6000 135 810,000 396,900 413,100
 

4 	RESERVOIR :
 
CIVIL WORKS 5000 M3 2 225,000 450,000 121,500 328,500
 
MECHANIC WORKS S.G. 150,000 93,000 57,000
 

5 	DISTRIBUTION LINES 
PIPE 12" (M) 15000 105 1,575,000 771,750 803,250 
PIPE 10" (M) 16000 85 1,360,000 666,400 693,600 
PIPE 8" (m) 16000 75 1,200,000 588,000 612,000 
PIPE 4" (%) 16000 25 400,000 196,000 204,000 
PIPE 2" (m) 14000 17 238,000 173,740 64,260 
PIPE 1" (m) 14000 9 126,000 91,980 34,020 

6 	HOUSE CONNECTIONS 9000 51 459,000 353,430 105,570
 

7 	ELECTRIC COMPONENT S.G. 120,000 62,400 57,600
 

8 	0. WORKS AND MISCEL S.G. 794,000 222,320 571,680
 

9 	CONSTRUCTION COST 8,250,750 4,119,858 4,130,893
 

10 COST PER PERSON ($) 	 165.02 82.40 82.62
 

11 EXPANSION COST 	 6,600,600 3,295,886 3,304,714 


12 COST PER PERSON ($) 	 132.01 65.92 66.09 

13 EXPAN. + TREATMENT 	 7,375,300 

14 COST PER PERSON ($) 	 147.51
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SEWERAGE SYSTEM 
 FOR : 5, 0 0 0 PERSONS 

POPULATION DENSITY 10 FAI./Ha. 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 9 x 9 BUCKS 

FLOW IN MAIN COLLECTOR : 
[0.8 x (DAILY MAX. WATER SUPPLY) + 0.2 L/S/HaJ x 1.5 54 L / S 

MAIN COLLECTOR : 

PERIMETRAL COLLECTORS (2 x # OF BLOCKS x 100): 

Diameter 

12" 

Diameter 

Meters 

1,000 

Meters 

STREET COLLECTORS 

10" 

Diameter 

1,800 

Meters 

HOUSE CONNECTIONS UNITS 

850 

8" 

Diameter 

6" 

16,200 

Meters 

5,100 

MANHOLES 100 UNITS 
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NODULAR S Y STEM FOR 5 , 000 POPULATION
 

SEWER SYSTEM
 

COST ES T I XATES
 

---------------------------------------------------------------------- -- + 
U N I T T 0 T A L C U R R E. NC Y 

No C N C E P T QUANTITY C O S T C O S T ------------------
$ $ FOREIGN L O C A L 

1 	HOUSE CONNECTIONS 5,100 18 91,800 9,180 82,620
 
850 WITH 6" PIPE
 

2 	 STREET COLLECTORS 16,200 20 324,000 184,680 139,320 
PIPE 8" OF DIAMETER 

3 	 PERIMETRAL COLLECTORS 1,800 80 144,000 77,760 66,240 
PIPE 10" OF DIAMETER 

-------- --------- ---------- --------- --------
4 MAIN COLIECTOR 1,000 105 105,000 56,700 48,300 

PIPE 12" OF DIAMETER 
------------------------------- -------- --------- ---------- --------- --------
5 MANHOLES 100 370 37,000 2,960 34,040 
------------------------------- -------- --------- ---------- --------- --------
6 CONSTRUCTION COST 701,800 331,280 370,520 

PRICES AT SEPT / 89 
------------------------------- -------- --------- ---------- --------- --------
7 CONSTRUCTION COST 631e620 298,152 333,468 

PRICES AT DEC / 88 
------------------------------- -------- --------- ---------- --------- --------
8 COST PER PERSON ($) 126 60 67 
------------------------------ -------- --------- ----------- --------- --------
9 LOCAL CONTRACTORS 101 48 53 

+----------------------------------------- ------------------------------------
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SEWERAGE SYSTEM FOR: 10,000 PERSONS 

POPULATION DENSITY 12 FAX./Ha. 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 12 x 12 BLOCKS 

FLOW IN MAIN COLLECTOR : 
(0.8 x (DAILY MAX. WATER SUPPLY) + 0.2 L/S/Ha) x 1.5 99 L / S 

MAIN COLLECTOR : Diameter Meters 

14" 2,000 

PERIMETRAL COLLECTORS (2 x I OF BLOCKS x 100): Diameter Meters 

12" 2,500 

STREET COLLECTORS Diameter Meters 

8" 29,000 

HOUSE CONNECTIONS UNITS Diameter Meters 

1,700 6" 10,000 

MANHOLES 144 UNITS 
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MODULAR S Y S TEM FOR 1 0 j 0 0 0 POPULATION 

SEWER SYSTEM4
 

COST ESTIMATES 

UNXI T TO0T AL C UR RE NC Y + 

No CO N C EP T QUANTITY C 0 S T C O S T-------------------S$ $ FOREIGN L O C A L 
------------------------------ --- ---- -------- ----------- ----- m------

I HOUSE CONNECTIONS 10,000 18 180,000 18,000 162,000
 

1,700 WITH 6" PIPE
 

2 	 STREET COLLEC'TORS 29,000 20 580,000 330,600 249,400 
PIPE 8" OF DIAMETER
 

---------------------------- -------- --- ----- ---------- --------- m-------
3 PERIMETRAL COLLECTORS 2,500 80 200,000 108,000 92,000
 

PIPE 12" OF DIAMETER
 

4 	MAIN COLLECTOR 2,000 105 210,000 113,400 96,600
 
PIPE 14" OF DIAMETER 

5 
--

MANHOLES 
--- ----------- -----

144 
M---

420 
m--------------

60,480 
---------

4,838 
--------

55,642 I 
6 CONSTRUCTION COST 1,230,480 574,838 655,642 

PRICES AT SEPT / 89 

7 	CONSTRUCTION COST 1,107,432 517,355 590,077
 
PRICES AT DEC / 88
 

8 COST PER PERSON ($) 111 52 59 
-------- ---------------- --------- --------- ---- m--

9 LOCAL CONTRACTORS 89 41 47 

10 LOCAL CC. + TREATMENT 	 1,210,800 

11 COST PER PERSON ($) 	 1 121.08 
+---------------------------------------
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SEWERAGE SYSTEM 
 FOR: 25,000 PERSONS
 

POPULATION DENSITY 15 FAM./Ha. 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 16 x 16 BLOCKS 

FLOW IN MAIN COLLECTOR : 
[0.8 x (DAILY MAX. WATER SUPPLY) + 0.2 L/S/HaJ x 1.5 249 L / S 

MAIN COLLECTOR : Diameter Meters 

PERIMETRAL COLLECTORS 

STREET COLLECTORS 

(2 x # OF BLOCKS x 100): 

20" 

Diameter 

1611 

Diameter 

2,000 

Meters 

3,200 

Meters 

HOUSE CONNECTIONS Units 

12" 

10" 

Diameter 

26,000 

26,000 

Meters 

MANHOLES 

4200 6" 

256 

24,000 

UNITS 
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MODULAR SYSTEM FOR 25, 000 POPULATION
 

SEWER SYSTEM
 

COST ESTIMATES
 

+------------------------------------------------------------------------------------------
UN I TTOTA L CURRENCY 

No C O N C E P T QUANTITYC O S T C O S T --
$ $ FOREIGN L 0 C A L 

1 	HOUSE CONNECTIONS 24,000 18 432,000 43,200 388,800
 
4,200 WITH 6" PIPE
 

2 	STREET COLLECTORS
 
PIPE 12" OF DIAMETER 26,000 30 780,000 444,600 335,400
 
PIPE 10" OF DIAMETER 26,000 25 650,000 370,500 279,500
 

3 	PERIMETRAL COLLECTORS 3,200 120 384,000 207,360 176,640
 
PIPE 16" OF DIAMETER
 

4 	MAIN COLLECTOR 2,000 200 400,000 216,000 184,000
 
PIPE 20" OF DIAMETER
 

5 MANHOLES 256 435 111,360 8,909 102,451
 
-


6 CONSTRUCTION COST 2,757,360 1,290,569 1,466,791
 
PRICES AT SEPT / 89
 

7 	CONSTRUCTION COST 2,481,624 1,161,512 1,320,112
 
PRICES AT DEC / 88
 

8 	COST PER PERSON ($) 99 46 53
 

9 	 LOCAL CONTRACTORS 79 37 42 

10 LOCAL CONT.+TREATMENT 	 2,652,400
 

11 COST PER PERSON ($) 	 106.10
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SEWERAGE SYSTEM FOR: 50 , 000 PERSONS
 

POPULATION DENSITY 20 FAM./Ha. 

NUMBER OF 100 x 100 SQUARE BLOCKS/TOWN 20 x 20 BLOCYK13 

FLOW 
(0.8 

IN MAIN COLLECTOR : 
x (DAILY MAX. WPTER SUPPLY) + 0.2 L/S/Ha] x 1.5 468 L / S 

MAIN COLLECTOR . 

PERIMETRAL COLLECTORS 

STREET COLLECTORS 

(2 x W OF BLOCKS x 100): 

Diameter 

26" 

Diameter 

20" 

Diameter 

14" 

10" 

Meters 

3,000 

Meters 

4,000 

Meters 

40,000 

40,000 

HOUSE CONNECTIONS 

MANHOLES 

Units 

8,400 

Diameter 

6" 

400 

Meters 

48,000 

UNITS 
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MODULAR SYSTEM FOR 50,000 POPULATION
 

SEWER SYSTEM
 

COST ESTIMATES
 

UNI TTOTA L CURRENCY 
No C O N C E P T Q U A N TI TY C O S T C O S T ----------- -----------

$ $ FOREIGN L O C A L 

1 	HOUSE CONNECTIONS 48,000 18 864,000 86,400 777,600 
8,400 WITH 6" PIPE 

2 	STREET COLLECTORS
 
PIPE 14" OF DIAMETER 40,000 35 1,400,000 798,000 602,000
 
PIPE 10" OF DIAMETER 40,000 25 1,000,000 570,000 430,000
 

3 	 PERIMETRAL COLLECTORS 4,000 125 500,000 270,000 230,000 
PIPE 20" OF DIAMETER 

4 	 MAIN COLLECTOR 3,000 250 750,000 405,000 345,000
 
PIPE 26" OF DIAMETER
 

5 MANHOLES 400 505 202,000 16,160 185,840
 
---- --- ------- ---------- ---------- m--------

6 	CONSTRUCTION COST 4,716,000 2,145,560 2,570,440
 
PRICES AT SEPT / 89
 

7 	 CONSTRUCTION COST 4,244,400 1,931,004 2,313,396
 
PRICES AT DEC / 88
 

8 	 COST PER PERSON ($) 85 39 46
 

9 	 LOCAL CONTRACTORS 68 31 37 

10 LOCAL CONT.+TREATMENT 4,544,600
 

Ill COST PER PERSON ($) 90.89
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MODULAR COST OF WATER TREATMENT 

CO 5T ESTIMATES 

+--------------------------------------------------------------------------------
INVESTMENT COST 0. & M. COST
 

S I Z E DISCHARGE ........ 
P 0 P U L A T IO N (L/S) TOTAL PER CAPITA TOTAL PER CAPITA 

(1) $ 1,000 $ $ 1,000 $ 

1 0 , 0 0 0 46.20 315.30 31.53 23.90 2.39
 

2 5 , 0 0 0 144.68 551.60 22.06 42.90 1.72
 

5 0 , 0 0 0 289.35 774.70 15.49 70.60 1.41
 

SOURCE : AMSA AND ISA CONSULTANTS
 
(1) MAXIMUN HOURLY DISCHARGE 
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MODULAR CO S T OF SEWER TREATMENT 

COST ESTIMATES 

---------------------------------------------------------------------------- + 

S I Z E 
INVESTMENT COST 0. & M. COST 

TYPE IDISCHARGE----------------------
POPULATION (L/S) TOTAL 

$ 1,000 
PER CAPITA 

$ 
TOTAL 
$ 1,000 

PER CAPITA 
$ 

---------- ------ --------- --------- ---------- --------- ---------
1 0 , 0 0 0 A 99.00 324.90 32.49 66.70 6.67
 

------------------- M------m-----I---------

2 5 , 0 0 0 B 249.00 667.10 26.68 95.50 3.82
 

5 0 , 0 0 0 B 468.00 1,149.10 22.98 174.40 3.49
 

--------------------------- m----------------------------------------

SOURCE : AMSA AND ISA CONSULTANTS 
A : AEROBIC POOL + OPTIONAL POOL 
B : ACTIVATED LOAMS + AEROBIC STABILIZATION 
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APP-NDIZ 1113..2
 

SALVADORAN FUND FOR INVESTMENT.STUDIES (FOSEP)
 

INTERAMERICAN DEVELOPMEN BANK (BID)
 

NATIONAL ADMINISTRATION OF AQUADUCTS AND SEWERGAE (ANDA)
 

Techincal & Economic Feasibility Study
 
for Water Supply and Sewerage


Master Plan for the Cities - Santa Ana, Sonsonate, & San Miguel 

COST ANALYSIS
 

VOLUME 1
 

SEPTEMBER, 1989 

BASIC WATER SUPPLY AND SEWERAGE INFRASTRUCTURE
 
REPUBLIC OF EL SALVADOR
 

CENTRAL AMERICA
 

AMSA CONSULTANTS, PERU 
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1/33
SANTA 	 AA: VALUE Of MATERIALS 

I uNU IPICESI 0IE $ Ct I P 	 1 0uN UIIT 1PRICE SiSDESCRIPTIO 


1. 	150 PSI PVC PRESSURE 4. uamcRE CONCRETE I 
pPV/hIUG JOINTS a P m FOR S Rs. I I 
ACCESSORIES. I
 

DIAN (m) ri DIAN 160 1Mg
50 3.25 (m) 400 N 

75 N 6.87 1a 450 9 N 
100 a 11.34 0 500 * IN 
I501 N 24.50 21. 525 * N 

20 1 41.61 b"U 550 " N i 
2 1 61. 1 600 N 122.00 
300 N 87.12 266 630 N j 

t350 N m 01 38.00 
4001wIi 11.001I2 Us no'it N 

• 450 	 900 146.00 
• 	 0I 1 1050 . 176.00 

1200 I 1116.00 

2. UNREINFORCED CONCRETE1 St VALVES FOR WATER PIPE 	 I 
PIPE 	 I I I 
DIAN (m) 100 X 2.00 1A, (m) C/U 1125.21DI 75 

150 M 2.40 100 1C/U 1137.971 
200 N4 3.00 150IC/u1195.95 I 
250 M 5.20 oo C/u 1289.351 

300 h 6.00 25n IC/U 144,.761 

400 N 7.60 I 300 CIU 1525.91 

450 N 11.80I I I 
500 Ni 18.00 6. MATERIALS FOR REIN- I 

21- 525' N FOaCED CONCRETE j 
22" 525 'IN IN 
24m 600 N CEMENT 1.OLSAI 2.90 1 

1I SAW 	 1H3 1 6.001 
3. CENTRIFUGED WROUCHT STOME 1 N3 I 10.00 
IRCM PIPE-150 PSI WATER I43 1 2.00 

(IMPORTED) I wow IPIE 21 0.70 1 

SIRON Iqq I30.00I 

DIAN (m) 1001 N 16.4 MAILS qq 70.00 
150 N 20.05 IRE Ic: 35.00 
200 N 31.35 

250 N 4.11 7.NISCELANEOUS MATERIALS 

300 N 57.23 
350 N 71.81 IAEaAVEL M2 2.90 

400 N 87.49 tC250 APNALT GLNI 1.05 

450 N 10207 NOT ASPNALT (1) GLI% 1.50 

500 1 1116.80 1IKEROSENE C/U 1.30 

550 N 1132.871 1/2- CORPOATION C/WI 
6001 N 1165.68 100 S= A ETS C/U 

IPiCELPMSVI C/u 0.50 
I 	 IATEtNETER BOX C/1I

I ICAST IRON WATER METER CCERI C/U I 

I I1/2" PVC PIPE I/WI 0.75 
I ID.FA eN TPAN LE C/U 8W0O 

. FD.FAM DTOP CONECTORAN C/U 
I I CALAVERA BRICKS CtuI 0.12 

...........
 ... ................................................................ 


MATERIALS NON-EXISTANT IN THE NATIWAL MAN . 

(1) ASPHALT CONCRETE
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SANTA AMA: VALUE 0f EGUIPMENT (MiST IN USS/WXUW) 

4...........................................
*................................................


iI PE RTI ON CS7 I I 

SI TE I I........................... I E ITO7A LI 
LJABO ILL/FUEL I TOTAL I I I 

€C.3.1. CIPMENT FOUNO LCCALL.Y 

6 cy RW TRUa 2.1% 6.00 8.10 12.00 20.10 

11 ©f E '3. 1.201 2.5 5.00 7.65 

jICACT 1.20 0.0 2.001 5.00 7.00 
I 1.00 1.00TESTPUP 

1.00 1.005 Ton PULLEY 
4" MOTOR PUMP 1.20 1.00 2.20 5.00 7.20 

1.20 1.20 2.40 5.00 7.406" MOOR PUMP 
1.45 0.90 2.35 4.00 6.356 Cf MIXER 

IC.3.2. EOUIPMENT FROM FOREIGN 
COUNTRIES 

1.45 1.20 2.65 6.00 8.65125 cf/min COMPRESSOR 

R I IA 2.00
60 PEUMATIC 


I5/R Ton TANDEM STEAM ROLLER 2.10 1.50 3.60 15.00 18.60 

9 NP VII. STEAM ROLLER 1.20 0.80 2.00 6.50 8.50
 

1.00 2.20 8.00 10.2013 HP VIB. STEAM ROLLEP 1.20 
4.00VI18ATOR 1.20 0.80 2.00 2.00 

3/4 cy ACKHOE 2.50 2.10 4.60 20.00 24.60
 

1 cy BACr.*E 2.50 3.00 5.50 25.00 30.50 

1.5 cy FRONT LOADER 2.50 6.00 8.50 1&0.00 48.50
 

3/5 Ton CRANE 2.10 5.00 7.10 15.00 22.10
 

10 Ton CRANE 2.10 8.00 10.10 60.00 70.10 

8.00 10.50 100.00 110.5020 Ton CRANE 2.50 
2.50 6.00 8.50 70.00 78.50DC-6 TRACTOR 

32.00 40.10ASP ALI DISTRIBUTOR 2.10 6.00 8.10 
6.00 8.50 27.00 35.50OGRAER 2.50 

..................................................................................................
 

TRANSPORT COSTS
 

.......... 4
*........................................................... 


I sIYRAMW ITRANSPORTITI DISTANCE 
I E5CE PT ;0N I I I I
 
I I uSS/t I I luSs/tKI
 

I-S; SA.VADOR-=SOIATE 1 10 65 0.153 I
 
IS. SALVADOR'SANTA AMA I 10 66I C.152
 

I is 140 0.1103. .VADOR-SAN NIGUEL 
4.........................................................................
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EARTHWORK PER METER
 

.......................................................................................................
 

I IUIT I DIAMETER Inm
 
DESCRIPTION I
UNIT..I ................................................... I
 

I I PRICE I 1100 1150 200 1300 400 50 16001
 .......................... I........I...... - ...i...I... I...... I.....
I I-... 8...I
 

EARTH I I I I I I I 

VOtLUME EXCAVATED AND FILLED (13/N) I(o.66)I(o.66)(o.69)l(0.72)(o.91)1(1.12)1(1.35)1(1.60)1
 
EXCAVATION COST ISS/13 .1,13 0.75 0.75 I 0.74 0.81 1.03 1.26 3.96 4.69
 
FILLING COST Us$/Ml3 2 2.81 4.37 2.21
3.90 I2.56 2.56 12.5? 3.55 i2.62 
VOLUlEN CLEARING I (3/M) I(o.20)(o.2o)I(o.21)l(o.22)i(o.21)C(0.34)I(O.4O)l().48)I 
COST Of CLEARING I US/M1 3.70 I0.74 0.74 I0.78 10.81 1 1.00 11.261 1.71 I2.00 

.............................. I....... I......-I....I..... I..........I....I....I....I....
 
ITOTAL EARTN WORK I JSS/ 1 4.05 14.05 14.09 4.43 15.58 1 6.89 1 8.31 19.921
 
............................. I...... I..I ....I-............ I....I....I....I.. I
 

IOYERNEAD AND PROFIT I USS/ i j 0.56 j 0.6 j 0.73 0.62 j 0.76 1 0.9 1 1.24 1 1.33 

............................. I....... ------.... I-.----........I....
 
GENERAL TOTAL I USS / 1 4.61 14.61 1 4.8? 15.05 16.34 1 T.3 I9.55 111.17 1
 
I...............''''''............................... ....................


I .... I . I I 


liii
 

lDITCN EXCAVATICH AND FILLING
 
.....................................................................................................
 ttt 

PIPE TRANSPORT
 

..........................................................................................................
 

I IUNIT I DIA1ETER in I
 
DESCRIPTION UNIT PRICE --...................................................
 

I lUSS/I 7 1100 1150 1200 1300 1400 1500 1600
 
.............................. I.......I..... . I----- I....I....I.....I------ I...... .....I


I Kg,/ I 1 Kg 6.90 19.80 119.70 132.60 162.20 11.2.2 11n.0 12 .0 1
 
........................I...... I.....I... I I...I..... I... I..
...... .
 

ISON ONArEII I I II I I I I I
 
ISANTA ANA IUSS/M I 0.026 I 0.18 0.26 0.51 I0.85 I1.62 2.92 I4.47 6.40
 
ISANILI I I I I I I I
 

INOTE : THE PIPE TRANSPORT COST INCLUDES OVERHEAD AND PROFIT 
I-at4.........e.......................................................................................................... 



EARTHWCRK PER M3
 

.................................................................................................
 

I I UNIT IEXCAV. AND REFINING I FILLING 
 I CLEARING
 

DESCRIPTION UNIT PRICE ...................I................... I................
 
IUS$ IUANTITY I USS/1 IOUANT'fY I USl/M3 WJAITY I I)S 3IG
 

I. .................................................e6eJo.... e.... o J.te....I~ee
 

A. LOCAL COMPONENT I
 
1.LA IAWN 

SKILLED hh 1.10 0.04 0.04 1.00 1.10 

UNSKILLED hh 0.70 0.04 0.031 2.00 1.40 0.04 0.04 
III I.... I I.....I**I.....I **'' 

TOTAL LAI 0.07 2.50 0.04 

2. MATERIAL
 

3. E0UIP-,,RNT
 

S HP COMPACTOR ha 7.00 0.20 1.40
 

6 M3 DUMPTVUCK hm 20.10 0.11 2.21
 

III III..e.. I..oo... 

TOTAL EQUIPMENT 1.40 2.21 

LOCAL TOTAL 0.07 3.90 2.25 

1. FOREIGN OONENT I 
1. EQUIPMENT I I 

3/4 cy BACKNOE hm 71.50 0.04 I 0.99 I 

5 cy FRONT LOADER hm 51.00 I J 0.03 1.45 
'I I........I I I ...... 

FOREIGN TOTAL I 0.99 I 1.45 

ITOTAL USIfl/ I 1.13 1 I 3.90 1 I 3. M. 
I.°.0.........°.......................................... . I............................
 

IEXCAVATION, REFINING, FILLING AND CLEARING
 
,................................... ......................... ............................................
 

.
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Supply and Instaliat in of fire hydrants. 

jUnit
No. Description Unit Price. titr Total 

I 	 nstal!ati2* 

LocalIConponent
 
Labor 16 C M1 4. 46
bb .skilled 
- sklled 

bh 6.76 12.66 8.46 

2 	 upplies
 

ire hydrant u 485.58 1.M .415.,M
u 137. 7 . 68 37 .9 
O rIm Valv e 


eent bi 2.70 2.0 2.41
 

tone 6.00 0.15 3.98
 
ter 108 0.30 3.60
 

inple concrete MD 2.08 6.15 0.30
 
pipe
 

4.1. 	 Valve Box 4.08 1.1
 
u 20.00 1.88 20.08
 

Sub-Total 

005.14US$Total Eaucel 

1 hydrant installed every 200m of 100 to 30Crim diaetr
 
pipe; the costs are:
 

3A, 6, ussi of pipe 

Total pressure pipe supply an installation 
costs for Class A-10 W.I. 

Diaireter In mmi
 
Item Description 180 159 25 396 4M6 500 680
 

2 	 Earth wrks 4.61 4.82 5.05] 6.34 7.14 8.67 11.17 
4 ,pe S.'&. Xpst. 26'47 40.61 56.71 92.77 132.02 171.65 212.96
 
3 Transrt 0.216 6.51 8.05 1.62 2.92 4.47 6.45
 

Total US$/1 31.11 45.94 62.641 16.731 143.58 184.741230.53
 

Slass A-10 W.I. -wter pipe, with excavation and fil-Ling, without
y\Fes or faucets, without pavement bpeakinq are 

175
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Total supply a id installation costs of Class A-10 PVC 
distribution pipe. 

Dianeter in rm 
--, - -Item Description 

75 10 150 266 300 408
 

2 Earth works 4.41 4.41 4.32 5.15 6.34 7.84
 
4 ipe supply &- t.T.U6 15.67 31.97 53.53 112.05 116.6e
 
3 Transport 16.16 9.26 0.51 6.3511.f6 2.12 

Total US$/. 14.45 6-.54 37.36 .5943 120.61 1ti.9 ,.
cThss A-10 VC terppe, with ex tion and f-Ui, 
uiithcut pavenent. breaking and reparing. 

Total supply and installation costs of Class A-15 PVC 

pipe. 

Deseri't ion r)i teln-. r n- - -

't ip-1p ic aflo-ti 
75 

or 
IN8 150 200 . 10 . 4H6 

/total from Table 

Pipe cost 
Total USS/n 16.91 14.65 46.3 76.2 146.31 1214.10 

US Sln of 15 kg/an2 pressire pipe, w/excavatidn & 
filling but w/out acoxxunting for pavenent breaking
& reparing. Mult. factors acc. to AMSA. 

176 



Total supply and installatim.costs for Class A-10 

ductile iron dis tiinpipes. 

tDescripti on 

Earthwork 
75 
4.61 

IN 
4.61 

151 
4.02 

n M 
20e 3ee 
5.05 6.34 

4M 
.14 

500 
.67 

488 
11.17 

4 

3 

Pipe supply & 
Transport. 

sttl.3e 

e.l 

26.7 

.6 

4.61 

' 0.S1 

56.74 
".' 

92.77 

1.6a 

132.32 

1.92 

171.68 

4.47 

212.6 

6.46 

Total USS/. 26.09 1.14 45.94 62.64 IM. 143.51 184,74 230.53 

lass A-10 PVC water-supply pipes with excavation and filing, without 
nt breakingand repling. 

"Total supply and installation costs for Class A-15 
-ductile iron distributira-pipes. 

Diameter in --

Description 75 IN 150 208 130 40 5M 600 
,4utiplication factor w/total fran -"

1.17 M.1 1.20 1.24 1.29 1.39 1,41 1t.52 
Table e.1-11 

30.53 36.43 55.1 77.67 129.94 199.58273.42 358.41 

J.S. s/m of 15 kg/an2 pressure pipes, with excavation and fil-. 
Ling but wittot accounting for pavement breaking and reparing 
iultipliiticn factors according to A.M.S.A. 
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(os7r/DL*ETR SMMITVrI ANALYSIS FRR
 
A-15 UCTILE IRON PIPES
 

CURRERr M SEPIEMBER 1989
 

400 
0 verA , =rsMtio-&-eficint .. + 

U / 
N 
1T 30 0 . ......................................
..............
. ...............
...... ...... ...................
...... ...
......... 


c With pavement breaking andO 
 reparing; 
0 
S 
Ts
u .Cost- = II.9850D I 

$_ 20 0 ..................................................................................
.... . ....................... 


P/ Without pavernentP breaking or reparing
 
E 
R 

M 03
 
E
T 100 .............................................. %........ ......... .....
...... .... ..... 
 ... 

R Cost US$= 6.954D 

0- I I I I 
0 5 10 15 20 25 

PIPE DIAMErTER (in-ches 

This cost iic.ludes sulply, installati&n 
earthworks and utilities. 

Prixxs CIF San Salv&aor 
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cosr/DIANIER SIBILTY ANALYSIS FOR A15 

PVC PIPES - CURREr M SEPTEMBER 1988 

Avera'e Corre]atica Coefficient 0.988. 

3 0 0 . . . . ................-" ... . . . . .. .. . ... ... ... ........ . ................
 

U 0
 
N
 
I
 

C 
0 With pavement-brdaking and 
S repaving. 

= 6.0490D$aCosT us$ 


T 10 0 . ................................................ .............. ..... .......
................................... ...............
U 15 0 ....... ...............
 
S 

H I 

Eslain eartrork -U$nd2370 

2 4 6 8 10 12 14 lOI 18 

PIPE DIA1WEER (INQ) 

s cost incldes supply 

of its 
ie Proies ( suPLAS) 
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-- - - - - - -- - - - - -
--- -

-------

TABLE 4. SUPPLY AND INSTALLATION OF SIMPLE CCt4JCfTE PIPES PER UNIT (1.00T) 

--- - 4---- - - -f-- - - - - - f- - - - - -- - ------ - 0 - - - - - -Unit: 200 250 300 400 450 

Description :0nit Price' --------------------- -----------------
--- -----	 n..--- s : :Qut. n.: s Quant.': • s 

--- -- ...........----......------......----.
.. - - ---4--------------- ---------- 4....----......4----------- ....--------- ------
: . . : a : : a : 

:A. Local Carnonent : * : . : : : 
Lab : : : 
skilled : Pipe Variable: 1.000 : 0.79 : 1.000 : 1.19 : 1.000 : 1.19 : 1.000 : 2.20 .000 : 2.20 
u.mkilled . : hh : 0.70 : 0.290 0.20 0.320 : 0.22 0.500 : 0.35 : 0.790 : 0.55 : 0.90 : O.&1 

rotal: : : 1.00: : 1.42: : 1.54: : 2.76: : 2.90: 
*~~~~~~~~ ---------------------------------------------- -- --------4---,----------4----	 4-- 4---- ------

2. 	 Material : : : : :
 
pipe :,Unit Variable: i.noo ; 3.oo i.aoo 5.oo : i.ooo : 6.00 : 
 t.ooo : 7.60 : 1.o o 11.8o

Sconcrete : M3 : 59.68 : 0.001 : 0.08 : 0.002 : 0.14 : 0.003 : 0.1? : 0.005 : 0.29 : 0.005 : 0.32 

retal, * . . . 3.08 : : 5.14 : : 6,1? : : 	 7.80 : ,: 12.12 
. --------: 	 . . . . . . . . . 0"-- ..- . . .-.--- * . .. ..- 4 

3-	 Equipment:: :: :::::::
 
pulley : hm : 1.00: : 0.o0 :
a 	 . a a . a a 

: o.oo : : 0.00 :. 0.190 0.1 : 0.360 : 0.36a a a a a a a a 

4 ransort. s 	 15.24 : 0'e;'iO: 0.013 : O.68 : : 1.10 : 90.49 : 1.36 :150.0 : 2.26 :169.65 : 2.54 

:TOTRL 	 : : 	 4.76: : 7.66: : 9.07: : 13.09: : 17.92 

0o 

oI
 



- - ----------------- -------

TABLE 5. SUPPLY AND INSTALIATION OF REINFORCED OJCRET PIPES PE, UMIIT (1.00m) 

- GO0 ?50 : 900 1050 1200 
0 ---.-..-.-4 -.-.-.-- -....-. - -.-. - --. - - - --.-. - -..-. -. .-- - .. - -- -. #.-. -.-.-.- -. -. -.-. - --.-.- -.- -.-..-.-.-

Description :Unit :Prie "Quant.: s uant. 	 S : s 

:R.Local Cauponent 	 : 

skilled :pipe Ikariable: 1.000 3.53 1.000 3.53 1.000 : 5.20 : 1.000 2.20 1.000 10.57 
unskilimd hh 0.70 0.980 : 0.69 : 1.io 1.22 : 1.710 1.22 : 1.so : 1.35 : 1.930 : 1.35 

'total : 	 :: .21 : : .7.? 6 .50 : 3.55 11Z.92 
* 	 4--------9----------4---------.- -. 4--..... --..------------------------4-....--..... --..... . .....--

2-	 Material : : 
Pipe :Unit :Vaible 1.000 : 22.00 : 1.000 3e.00 : 1.000 : 46.00 : 1.000 : 76.00 : 1. oo :116.00 
Concrete : ,3 : 59.68 0.007 0.42 : 0.013 0.79 : 0.021 1.27 : 0.025 : 1.17 : 0.034 : 0.02 

I. I I I . : 	 : 

ilotal 	 : :22.42: : 38.7 : :47.27: :77.47: :116.02: 
---. ,--------......--I .. . . --.. -- .. . ..- . ..S4 	 ..-... -4-. . 4 

3. Trans', : s,'kg : 0.015 :226.19 : 3.39 :424.12 : 6.36 :679.S0 : 10.18 :?91.t : 11.80 :1.357.16 20-36 

ToTrl 	 : .30.03: *. :45.9: " 63.94: : ,.50 "14s.31: 

8. 	 Foreign Conponent " I : : : : : I I I :
 
::: : : : : : : : :
1Eq u ip rent : ::: 	 ::::::: 

10 ton crane h ?0.10 0.200 14.02 0.230 16.12 0.230 26.12 0.2?0 18.13 0.270 0.19 

:(1o1 Total . 11.05 66.02 80.07 :111.3 :I8.50 
---------------------------.-- ------

9-w 

http:1.357.16


SUPPLY & INSTALLATION OF SEWER PIPES
TABLE 6: 

IN NOM4AL GROND, PER UNIT (1.00M) 

* 	 'Unit : 

: 900 : !GSC : 1200 
DU : Price : zoo 250 : 300 : o0 : 50 ::: 600 750 


Description : s : : : : : :::U:i
 

:Siple normalized c6ncrete "Re-enforced nonralized concrete 

32.66 : 33.15 : 35.81 : 38.19
30.29 ::: 31.87 :
27.66 : 28.19 : 28.71 29.76 : 
: - - - ---------------- 4------- 4---

--------4 ----- -----------------------------GG and Utility (20%) 

:169.12 :172.27 :178.59 :191.74 :::191.21 :195.14 :200.69 :214.98 :229.O


:1MS.9
Total 


A.5. Depth-from *5.0 to
 
6.0 M .	 C :
 

27.23 :106.20 :109.92 :111.64 :117.09 :119.91 :::127.$9 
:132.07 :136.15 :149.40 :IGO.":
 

: 3 :
Earthwork 	 75.96 : 75.96 : 75.96 : ?5.96 75.96 
: 75.96 : 75.96 :::
: 75.96 : 75.96 : 75. 6
Propping :12ni/n : 6.33 


: 6.43 : 36.98 : 37.52 : 38.61 : 39.13 40.79 : '1.61 : 42.12 : A4.7 : 4.32
 
O'P (20%) :3: 	 .--- --. . -

- - - - ..- ....-- ....... - 4-----.. .... -- t: .... 

:225.12 :231,66 :234.93 :::214.73 :24.63 :254.53 :269.24 :23.94Total : :21.59 :21.86 	
... ::---------...--.....--.-;---4-.....•...... .....
.--- ... 4 4-- .... 


:B- San wedging & beding : 	 : : . ... • 
1.33, 1.438 2.13
 

Pipe Mom Yariable: 0.62 0.71 2 0.79 1.02 : 1.40 .: 0.79 0.07 2 

: Supply and instal- .: : : : : ' :.. 
i4.05 : 66.02 : 30.07 :111.63 :146.50
 

latin : v. :Variable 1.76 : 7.&S : a.0? 13.06 2 	17.92 ::: 
8.97 : 13.36 : 16.20 : 22.66 , 30.13
 

* : 1.08 : 1.67 1.97 2.82 : 3.86 ::: 

.- .- - - . .-05P (20%) -- ---- --.------ ---------------------- . #___: : .. 	 . . ---. --. 


53.81 : 30.27 2 97.66 :133.91 :10.76
: 6.6 10.04 : 11.83 16.92 : 23.19 2:: 

990
.9
9 
.. . . . . .9
- .. .... .
 

:131.39 :165.97 :2z0.02
?.23 : 33.63 : 37.23 : 43.95 : 54.03 ::: 90.10 119.23l.. than 2.0 m.....:.......:: :: 

: ft.J2;O.t.u ............ . : 99.02 :103.46 :113.S? :122.79 :2161.40 :191.64 	:213.22 :263.50 :3:0.25 

:2941.35 .0S;.04 :4 14 to16593 h1 19.05:195.39 :2230.26 :270.04 5015326 184.1071 :195.50 :204.92 :::215.02 ::76.21:29.33 n 3.Q :..............91::1 


:2-48.58 :259.11 :::299.54 :329.90 :352.1 :401.21 :4'..?0
 
: -~ti 	 === ===:==::== :225.01 :231.90 :236.?f 


00	 64 

http:76.21:29.33
http:19.05:195.39
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- COST/D 4 SENSIBILIY ANKLYSIS K3R 

4CF'IOE PIPES 

450-
S< Depth < Gmn 

........... ....... .. . . . .... ... ....
4 0 0 . . . ................. .. ..... .. .. .. ..... . ..... . ....
 

350 -. ......................... ............ ......... ,, - . ....... A........ ...... ............. .. ........................................
 
U 	 J ': < -be~th < 5 

I 350 ......... ............. ..I. .I-. ................................. ............................................
 

0 	 < Depth < 4 mt 

...........
.....................
T25 - .................. ..................... ..... 


U 

s 1,5o . .................................................................... ........... ............. ............................................ .
 
100 ............... ...............................................................................
...... .
o [,, , 	 , ep.. t,.., Zm 

~ 50 	 j 

600 700 	 800 900 1000 1100 1200 
PIPE DI O1ER (nm) 

Market Prices (Tubos S.A.)
 
.September 1989.
 
This price includes 	supply, installatiko, earthw)rks, transport and 
utility.
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o:er 6DL,,EI-II m3n~j~m ,Amxszs o 

SD9LE OXR PIPES 

300

5 < ]Dpth < 6 m (with _, g)

25 0 . ................ •......... .... . .. . ..... ....... ..................
 

U"U. 4 .<Depth' < 5 7n (wth shoring) 

I 20 0 . ......................................... 
T 

C
 
0s < -Dph< .. .. 4 (ihsoing)
 
T 150-...-............-.
 

10 0 ...................... 

S 
1 - . . ...................................................
 

$ 

5 0 . ...............................................--
..... . . ........................................
 

Depth ""2 11% ('Without. shoring) 

200 250 300 350 400 4.50 
PIPE DIAMETER "(mm) 

Market Prices (pueoS, S.A)

September 1989
 
This price incluis supply, installation0,arthwrks, transport
and utility. 

184
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SE ER PIPES: VOLUME/DIAETER RELATION
 
FOR DIFFEREN F)W CONDITIONS
 

36003400 	 - - ----------------

o 300 
UL 200.........-----. 	 ..................
...-.-.... 	 . 

u 20
023000.....-	 - -. . ............................. 
..........
 

E 20-24000 ..................-.............. ....... .. ................................. ... ..........
 

L 2200..... 	 . . .........................
T 2000 	 ................ 
 . 

R 1800 
s 1600 
p 1400 
ER 1200I 0 0 -. ...................... ........ ............................. .. ..... ............................ ................ .........
 

sR 80000 - ..........-..... ....-..
. ...... .......................
 

C 200-E 
o 200. ...................... .. ~ --. . . . . . 

D 

24 	 26 28 30 32 84 86 38 40 42 44 46 48 
PIPE DIAMEER (flO-ES) 

New Concrete Pipes =-. 0I) 
qrade Considerod 0.008) 

185 



SE tERAM PIPEM: VOLIJM/DIAMETER RELATICN FOR 
DIFTERENT FW CONDITICNS 

275

7. .. ......... ........................................
250 - -................ ............ .
 

.......... ...
225 in. ....... ................ 


125 ................... ........ ....................
 

1 0 0 ...............i.....
...................
.........
..i .... 
150 

0 10 12 14 16 18 

PIPE DIAMETER (IN S) 

1DD~ 75?% funfu-4-

50x fuu 26% fun 

New -creteppes (n 0.013)
 

radient i ,si (dr--0.008)
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-- ---

------- - - - - -

- --- ------- - - - - ------------------ - - - - ---

------------------------------ -- -- -- -- -- -- -- -- -- -- ----

TABLE 7t STANDARD MANHOLES -ANDA TYPE DESIGNS 
(MIERNAL DIAMETER 1.10M) 

~r...........'U..nit,Pic ----*-	 ---.--3.0 --3.5.0
'. pto .....ni.t .. . . . . .. . . Um t 2.5 -3. 

S *Q : s :S .... uant. , lt.suant. 


--#-------- ---- -------------------- - 
01.6 3 : : .0?7 	 104.51:: kil-ed; 	 v l 97
3.Labor , . : : 	 : 

: 32.96 : 47.09 : 32.96 
: hh : 0.70 13.67 : 9.57 : 19.31 13.52 7.09 

* 	 unskilled 

.Total S5 126.03
.i 


h.Materials
 
926.00 111.12 : 109,q.00 131.29: 1262.00 : 151.44


0.12: 75.00 90.9G
Bricks 	 19.62
2.5?: 15.12: 2.2Z 17.52 : 3.27:

2.22 : 13.32
M3 6.00:Sa d 	 7 .21 : 2 .60 $2.9 4165.54 25.60
19.60 56.64 22.60 


* Co ent bag , 2.90 : 	 30.60 : 1.17 : 35.10

0.? 26.10 : 1.02
0.72 : 21.60
Cq : 30.00 : 	 0.02: 1.40:
Iron 	 0.0 0.70 001 0.?0 : 

0.70 : 
: qq : 70.00: 0.01 : 	 0.35 : 0.01: 0.35

Nails 	 : 0.35 : 0.01 


Wire 	 qq 35.00: 0.01 0.35 0.01 
2.41 1.69 ,: 2.41 :, 1.69 

: 1.1:
.12.01
Woopa 0.7 	 2.10 21.00 : 47.09 2.10 : 2.10 21.00: .03 : 10.00 : 2.10 : 21.00oo: W 
.
-- ---------- .

Stone ---	
25.48 : : 313.54: 21.61 :
206.18 


Total 	 - -...... -.....4 ... 4------------.. 

•3. Equipnaft 	 S : . : S : 22.1116.1 : 1.10 22.11 :. 1.10 

DLmp truck : hi : 20.10 : 0.51 : 10.65 0.92 : 

- 4- -- ---
473.12406.62: 353.2?:: 296.31: 

oc Total : :	 ..
-' ~a SWEilg 	 : :S .... : .... .... . ... ...... ...... .... ... " 

il .Eqpipment, ::::::::: 

L ader 	 hhn 4e.50 0.11 6.79 0.21 10.19 0.25 12.13 0.29 : 13.58 

303.10 - - - --- - -- -	 
-; 	 *------------------------------4----------4----------4----------4----------4------------------------Voregn and Local T6tal 	

70 
? , ?-.
 , .i:: 72 [9 :e


0 & P 	 :
D.	 ...
S4 	 - - . . - - - - - - - - - - - - - * . .. . .. . . ... ... .... 
Sal. 3-CIO:. so -

31;-. 7 
it G ral Total 	 ............--.....---..... --	 - -----


http:109,q.00


-------------

- ------

----------------------- --- ----------- ------------ 

------------------------------------- 

TABLE 7. STANDARD MANHOLES -ANDA TYPE DESIGNS 
EM D--R.1--------------------------II 1.10 

- .
5.0,UNIT• 	 , 

- 4 -- 7: --------- -- -----UNIT :PRI7DESCRIPTION 
; :.. . . ............. 	 .
 

: 3 S 	 .. ' 1. 	Labor 
. 127.39 : 150.27 173.15* 	 Skilled :p :.riab) : 

: hh 0.70 58.33 1i0.83 :63.30 -4.31 91.27 : 63.89
* Unskilled 

4
 . . .4*
......... 4 .
* 	
168.22 i9,1.56 237.01* otl: 	 ::: Total 

* .. . . ..4 .. . .. .t 

2. Materials 	 : 
0.12 : 159.00 : 1.?6 1934.00 : 	 232.08 2270.00 : 272.40 

Bricks 

Sad: 

u 
3 : 	 6.00 : .97 : 23.82 14.67 : 28.02 : 5.3? : 32.22 

135.14: 10.60 : 117.?1 -46.60 : 
bag 2.90 : 34.60 : 10013 

Celfnt, qq 30.00 : 1. 4? 	 441.10 : 1.7? 53.10 : 2.07 : 62.10 
Iro

* Iron 	 * qq : 70.00 : 0.02 1.-10 0.02 ' 1.40 0.02 : 1.40 
: 0.01 0.35 ; 0.01 : 0.35

Nails : 	 qq 35.00 : 0.01 : 0.35 
2.41 : 1.69 : 2.41 : 1.69: p2 : 0.70 : 2.41 1.69 :wire 21.00 : 2.10 : 21.00: p3 : 10.00 : 2.10 : 21.00 : 2.10Wood *#...* Sitone ~---------	 -;4 

-Strk 	
: : 3<.s : , 155.38: : 526.30: 

Total 
 ----------...-
--- 4 
3. Equipment 	

---

1.67: 37.59:Du p tr u Ck : hn : 20.10: 1.38: 	 27.74: 1. 5?: 31.56: 
-.. . . 44 - -.. .#.. . . ------* 

5 0 : 601.52 	: 000.92so.12 ::" Local Total 	 : 

p. ForeignCoponent : : : 	 : : : : 
Wtwae *.ra 	 : 0 : 2 

• F~~rct L clder : h : 	 4.50: 0.31 : 15.04" 0.35 : 16.99 0.4? : 22.60 
--------- 4----------

- : : 
-

: .465: 698.49 : 923.72: r<t~Tgn 	
- - - 

---- .--------------- ------------------	 139.70 :: 1(34.7'4:::: 	 9.09: 
flff P1) 

9.. A
SGeneral Total 


---- - - ........... ----- ..- ---
. .-------- .. . . .. 	. 

-.-
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COST/DEPTH SENSIBILITY'ANALYSIS FOR 
MANPOLES OF AIA TYPE DESIGN 

o$10008.950 .................................. ............... ..................... ........................... ......... .....
 

C $900 .................................. .................... ....
............. ............................ ......... .....
 
N 8 5 0 . . ............ I..... .................. ............ .. . ........... . 0. .. . .. . .. . .. . .. . .
0

S US$ 1= 
L 

'
0 8 0 0 .......................................... .... .. .. ...................... .................................
 

C 

D . . . .. .. .. ..... ... . ..... . .....
 

2.5 3.0 3.5 4.0 4.5 5-0 5.5 6.0 6.5 7.0 
WELL DEPTH (in) 

Internal Dimnter 1.10 in 

C'urrent to S. t. 1989 

Correlation coefficient 0.999346 

1o $......
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O)ST/VOLLE SBI ITY ANALYSIS
 
FOR BRICK AND R-ENFORCE COtNCM'E
 

RESERVOIRS
 

100-

C0 * -6 i 

N COSP'U.178 183.33*r -0.200V + 3.4x10 V -* 3.11.31 

S 
0 
L 80" '
 
I 

D 
A 

E 
D•
D 60 -

0
 

S 
T 

T 

0 40 -. 
U
 
S
 
A 

D 
0 20 

F 

D 
0 
L , 

L ' 
A 0 
R 

s 0 400 800 1200 1600 2000 
OLIME (qubic meters) 

Costs current to Augst 1989 
Correlation Coefficient 0.9976976
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COsI/VLME WEXBILM' ANALy~ds FORPRc.-srEsqFT, oocw NIm iRs 

C 1300
0 
N 

S COST US$ " 146748.91(YOLUME ) 2 

0
 

0
 
L 
I 

A 
T0 
E 
D 

C 
0 

..........................
s..... ........ .. ..................... .............
 

T 

H 
.......... ........................
u00 . .....................................
.............
.........
............
S 700 ................. .....-
 . . . . .U 

A
 

N 
D 
S 

.
................. ...................................
o 5 00 . ............................................................. 

F 

D 
0 
L 0 
L 
A 300 -
R 
S 2.5 7.5 12.5 17.5 

lr :...x
 

)LUME (thousands of cubic meters) 

Costs current to Sept., 1989
 
Correlation Co-efficient 0.993187
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COSTf/VLUM SENSIBILITY ANALYSIS
C 

FOR BRICK AND RE-INFORCED
O 


N C)WEEM RESERVDIRES ANDA DESIGN TYPE
 

S
 
0
 
L 
I 9i
 
D
 
A .. . ..., , . .... 
 oT E 8 0 . .................................... 


23341.17 + 27.75"VOLUMA(E
D Cost USS = 

C 
.. .o o o. . o...
 

. . . . . . . . . . . . . .... . . . . . . . . . . .oo.. . . . . . . . o .° . . o o. 

. ... . .
 

S
 
. . .
0 . .7. .. . .. .. .. . . . . . . . . . . . . . . . . 

T 
. . . . 

S 0 . . . . . . . . . . . o-. 1- o. . . . . . 1 ....ooo ..... oo . .. . . . . . . . .
 
........ . . . . . . . . . . . . .
 

T
 
H
 

0 ......
 
S 

.... ..........................
. . . ..
40 ...... .. . ...........

A 

................... .............................. t.............................. ...
N 30. ........
D 

F 

U
 
S 20
 
$ 200 400 600 800 1000 1200 1400 1600 18600 2001
 

VOLUME (CUBIC t4ETERS) 

Costs curxet to August, 1989 

Correlation coefficient 0.973764
 

http:23341.17


COST/VULUME SENSIBILITY ANALYSIS FOR
 

RE-ENFORCED AND PRE-STRESSED CONCRETE RESERVOIRS
 

700- i 	 i l 
C no
 

0
 
. . .................... ........ . . .. . . ;.. . . . . . . . . . .. . . .. . .:... . . . . .".. . . . . .:.. . .
S 

T 600 

COST US$ f-45743.9i(VOLUA,'E) 
..................... - .. .!.....
500 -....----.............................	 ."...i. 


H 
....... .....
............
u.400 


S i
 
A 
N N 30 0 ......... ...... ..........; 	 ............. .. .... .....
.. ......... . .. ...... ....... .... .. 

D 
S 

0 ...... ..... ....... .....
. .. .... .. .0 .20 
(0 	 ........ ...... ....... ...... ... ..... i - ...
...'...... '. ".. -: " ........"...... ". .
 .. . . .. . ,° . . . . ......
1 0 0*D 	 Cdst USO =41.IV +27.76 (Voume) 

L 

A 0 

S 
0 	0.5 1 1.5 2 2.5 3 -3.5 4 4.5 5 5.5 .6 65 7 7.5 8 

VOILME IMLANEJs OF CUB3IC-mErERS-

Costs current to SePte1*~r 1989
 
Correlation cOefficient 0.993187
 



MIBILrrl ANALYSIS OF WEUL-SINKI?E O(MS
-FDR SPECIFIED SUBSOII CONDITIOM 

u $550. 
N 	 This cost comprises drilling the well in hard and/or soft material,
 

(expressed as a percentage relation) electric registers, sealed lining

T -6 0 °-wll test.T 5 n ........................ .................................... """
 
C
 
0
 

T 
S
 
0 $ 4 0 .. ............................. ........... .....
:..... 

F 

DR $ 3 5 0 .	 ......o. ............... ... ....................................
 
I 

i *300........
 
N Exploitation equipment and] other necessary
 

G equipment not accounted for.

2 0 ... ........................... .............. .... .........................................................
 

UsI ! 
$ 0% 10% 20% 30% 40% 50% 60% 70% O; 90% 100% 

Hard subsoil/soft subsoil relation
 
Drill-hole diameter: 16 inches 
Metalic lining diaeter, 10 inches 
Mobilization costs not included 
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COST/POWER SEI4SBILITY ANALYSIS OF TAL 
-WELL EQUIPMENT COSTS FOR DIFFERENT DEPFIS 

T 
0 
T 	 80-
A 	 Cost- US$ = 3Z67.1 1 + f5o.6225(P) + 59.78f93(C)L" 	70 . ...................................................................................... .................
 

C 
O 	 8600 .............................................................................

S 
T 	 6 

50 -. .I..................................................... ................................................. 

T 

S 
A 
N 

D 	 Different collumn depthsS. 10 ......................................................................................................................... 
0S. I10i 

F 0-1 iI 4- --- 4-----I l !
 
D 0 26 50 75 100 (25 150 t175 200 225 250 275 300 3Z56360376400
 
0 POWqER (HP),

L
 
L
 
A
 
R ~120 m ~ 160rm ~2 i m
U'l 

ThIs cost incaues punp, mnotor, discharge'
 
cutlet collumn, contzols , valves and
 
accessories.
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(XST/.aCWER SENSIBILITY ANALYSIS OF IOTAL WELT. EVUIRMENr 
COSTS, FOR DIFFEFENr DEPTHS 

T 
0 

C267.8UtT Cast: IsR = + 15.626(P) + 5976 t9S(C)
A 
L 70 .... ...... ..... ....... ............................
 
C 
o 60 
S 

T 

0 ......
0:. ................

SN ..................................... 

A 2
 

D 
s
F 

10 
o 

IDifferent 

il1 I ! 
collunn depths 

I I ! I - -

0 

D 
0 

0 26 50 7.5 100 I25 160 176o200 22250276 300326 350 375 400 
POWER (Hp) 

L 
L 
A 

S 
R ~50mM 0 10 na 

This cost includes pump, motor, discharge 
outlet collumn, controls, valves and 
accessories. 
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COSTfIWR S;I.BILrT AMLYSIS OF MM
 
WELL OTS, FOR DIFTEIC DPThS
 

60-

Cost USS = 367.81t + 160.02JP(?)+ 59.78193(C) 

456--............. .............
..............-.. 
 -. .T 
0 
T 
A 40 ..................................
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C 
o 5 
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-90 
T
 
H
 
0
 
U 2 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 .......... 
S 
A 

2 0 . . . . . . . . . . N . . .. . ..... .......... 
 . ....D ..................
 

S 

0
 
F f5 .......................................
 
D .04 Different coumi depths 

0
 
L. 60.1................... ... I00........1.....O.... .T.. ... .. .
80 m 

A 
RRs 6,II I I I 

0 20 40 60 80 100 12O 140 160 180 200 
YKWvX(HP)) 

This cost includes pump, motors, dischar
 
outlet, collun controls, valves ar
 
accessories.
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0 

COST/RNE. sES BILMT ANALYSIS OF 1JrAL WELL.BQIJIM' COSTSs, ,,M DIF'EFEW. DBvMS 

80-

Cost, US$ = 3207.8fI + 150.6225(P) + 59.78 (C) 

0 
T 
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C 
0
L70 

u 55
 
S 
A 
ND 50 
S 

O 4x 
D 
0 

Different coliumi depths. 

L 
L, 40 
A 

-0 80 100 f'1060 - 200 
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S esI- I I I I I I I 

200 220 240 260 280 800 380 840 860 880 400
 
Pwoer (Hp) . 

This 7.st includes pump,motor, discharge 
oute. collun, controls, valves and 
acasories. 
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CaV!ST/OER SIlMrMnl MALYSIS FOR CIMS
 
PUWING SQJIPM F R DIFFERE DYNAMIC HEADS
 

40 
060"4 0.f f88 

cost- 049.090(35 *(TDH)0. U 

35 ..................................... ...... ...
...
..................................................................... 
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0 
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0 . . .. .°.-. °. . -. .°,..o .oH. . °. . . .., . o o.. . ... .. .. .... .,, .°.... °,.... ... . . . .A 8 . . ......... . . °° . . . , ..- . . . 
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C
0 25 ............................................................
.. ........
........
 
S 

T 

H 
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A . .. ... .. ....................... .
s f 5 .... .. ......... .............. .................................
 
N 
D 

Puriping i-eignts cons idered 
F 50 - 100 - 160 - 200 - 800 - 400 

5 . ................ . ... . ... ......... "....i.
 

D 
0 
L
L 0- I I I 
A 
R 0 60 100 150 200 260 300 360 400 
S 

POWER (HP) 
This cst inclues: pump, motor, 
discharge outlet, valves and
 
accessories.
 

Turbine PumPs - Prioes CIF SS, 89 

,Water Pressure - 4.5. meters 
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OOST/PCWER. SW IBILIIY ANAL.YSIS FOP CISTERN
 
.PLMPING EDV11T FOR DIFFERENT'DYNAMIC HEADS
 

26 

Cost 849.09*(P) O(TDH) ' j
 
24 ------
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T~~~ ~9.". ~ ~ ~~~..........
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0
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R s 6
 

60 80 100 12O .140 160 180 20%,20 40 
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This cost: includes: pumip, motor
 
discharge outlet valves and
 
accessories. 
Turbine pumps - prices CIF S.S. /89
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COST/POWER WEIBILIM ANALYSIS FOR CI§1EI

PUMPING BQUIV4M FOR DIFFERE DYNAMIC HEADS
 

31
64 0.1180 m o .- ....s = ..49.09.(P)........ (,.TD )...............................
; ;C 
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1urbine pumps - Prices CIF San Salv/8 ' 
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Figure T G 5.3-1 Equipment Cost 
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3EFEM S TO APCI.IX I I.E.? 

Pout 	V. & Cason Yniguez, -Sensibility of Water Distribution Costs,1. Hebert, 
Design awd Sewer Standards". 

echnolgw. Advisory GroWp,
2. 	 "A Philttipine Case Stu ). LP/World Bank 

Technical Note No. 16. 1966. 

3. Encuezta de Servicio Ncionates de IN'FOPAL, Cotlubia. 1962 

y ALuantaritttdo pare Ice,
 

Piso y Trujillo (Peru), GITEC Consult GxWI/GTZ
 
4. Plan de Majoramiento de Acuadcdto 


I 

5. PLan de Iajoramiento de Acueductos y Aluantaritlclo 
para Chancay (Peru)
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Paoe 1/2 

Listing of persons used by ANDA for projects with UDI and 
Inter-coordinated ANDA-AID. The classification does not include 
those pre-quatifled firm, only firm tho have won bids and are 
actually developing sof type of contract with ANDA. 

WELL PERFORATION 

1. Pozos y lelgos, S.A.de C.V 
2. AEROLUX, S.A. de C.V 
3. Tecmotgia y Servicios S.A. de C.V 
4. Ingenierla Duran, S.A de C.V 
5. Comercial Financier&, S.A de C.V
 
6. ESTRADA y Cie. (EYCO) 

WELL SUPERVISION
 

1. Ing. Raul Eduardo Menjivar 
2. Ing. Jose Alfonso Estevez 
3. Ing. Hector artinez Alvarado 
4. Ing. Guillermo Ciudad Real 
5. HidrodeserrolLo
 

CONSTRUCT ION
 

1. Ingeneris Integral, S.A. de C.V 
2. Roberto Salazar y Asociedos, S.A de C.V 
3. Cesa de C.V 
4. Ing. Carlos Felipe Galdamez 
5. Ing. Wifredo Caries Pineda
 
6. CAMAR, S.A de C.V
 
7. Ing. Alfredo Antonio Gonzalez M. 
8. Ing. Nauricio Rodriguez 
9. Ing. lntergral, S.A de C.V 
10. CONDISAL, C.A. de C.V
 
11. KAPRA, Constructora S.A de C.V 
12. Ing. Jose Arnotdo Castellon 
13. Ing. Gilberto CLara 
14. Proyectos Hidraulicos, S.A de C.V 
15. Pozos y Riegos S.A de C.V 
16. Slepform de Centro America, S.A de C.V
 
17. Vivendos & Inversiones 
18. Constructors General, S.A 
19. CONCAR, S.A. de C.V 
20. CAAR. S.A de C.V
 
21. Alvarenga Avila y Cis
 
22. S-C Ingenieros Contratistes, S.A de C.V 
23. Ing. Nimnio A.Cruz Cores
 
24. Simn, S.A Empresa Constructora 
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DESIGN Page 2/2 

1. Ing. Saltazar Vargas Flores
 
2. Ing. Samut Alvarez 
3. EYO. S.A do C.V 
4. Imry - Trbenino Ings., S.A do C.V 
S. Ing. Francisco Guidoe Gonzalez 
6. Ing. Maximo .oberto Pawaue 
7. Ing. CArtoes Hi.berto Mormno 

SUPERVISION 

1. Ing. Manuel Alberto Nejia Calderon 
2. ing. Francisco Lopez Outzada 
3. Hidrodesarrolto, $.A de C.V 
4. Imary - Trabanino Ines., S.A de C.V 
5. C7SO 1ngs. Arquitectes, S.A 
6. Rodriguez Weaedez y Cia 
7. Ing. Rene Muricio Escobar y Escobar 
8. Ing. Leon Rios Duran 
9. Roberto Salazar y Asociados, S.A de C.V 

FEASIBILITY STUDIES
 

1. Consorclo Germn Water Engineering y Atilio Garcia Prieto (GWE-AGP) 
2. AMSA Consultora (Peruana) 
3. Fredric R. Harris (U.S.A)
 

m

The following classification is only valid for the Water Suppty and
 
Sanitation For San Salvador's Metropolitan Area Project".
 

a. Constructor& Siman S.A 
b. FESSIC, S.A
 
c. ARMCO
 
d. Ing. Roberto Nubio 
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7O PAY: q3.00 MENSUALFcTARIFF COLLECTION LEVELS PRICESYSTE 4 TYPE: GRAVITY TYPE SAMPLE OF 


SERVICE PERIOD: 12 MONTHS

PROJECT NAME: CANTON JUAN YAIEZ 


PRICE t PAY: C3.00 MENSUALES

SYSTEM TYPE: GRAVITY 


I N 'C 0 M
 

1 2 3 4 


No. of Under -Invoiced Income for Real" Inccrre for hom * Difference %Charging Level
 
takings. Home Services Services
 

JANUARY 113 351 	 381 + 30 108. 5,
 

+ 165 	 147.70FEBRUARY 117 351 	 516 


330 - 21 94.U1
MARCH i17• 351 

. 3 100.05APRIL 117 351 	 351 


z 
372 + 21 	 105.98MAY 117 	 351 

JUNE 
JUNE 117 351 	 312 39 68.80
 

321 - 30 91.5
JUL~Y 117/ 	 .351 


351 309 - 6803
AUGUST 	 117 

351 369 + 	11 105.12
SET~EMBER 117 


OCT BER 117 351 357 . 6 101.73
 

.- 69 	 00.391NCIVEM8ER 117 351 	 282 


80.34
DECEMBER 117 351 	 282 - 69 

99.35
TOY A L . 212 ,, 18S - .27 


X 05 6 5 M4ONILY :'ASSAGE & HOUSE QUOTA

INVOICED INCME- rirA[i rrrL'T UNERTAKINGS 

0 5 WHEN SERVICE IS BY GRAVITY 

q 5 WHEN SERVICE IS PUMPED. 
REAL INCCME- SUM ACIUALLY COLLECTED FOR SERVICE 

x 



APPENDIX III.I.1
 

1. Number & Rate of Deaths by Department & Area .......... 1-2
 

2. Number & Rate of Infant Deaths by Department & Area...3-4
 

3. Number & Rate of Births by Department & Area .......... 5-6
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Anuario Estadistico 1984, Tomo 11.
 
0ireccion Ceneral de Estadistica F.1ensos: 


1981-1984

NUMBER AND RATE OF |EATIIS I!Y DEPARTMENT AND AREA, 


19 
lDrportementes/ NUMBER 

80 
PERCENT 

19 
NUMBER 

8 
PERCENT 

19 
NUMBER 

82 
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19 83 
NUMBER PERCENT 

19 
NUMBER 

84 
PERCENT 

' rhan/Ritral 
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6.8 
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I-rbnn 
l:,rn 1 

1206 
1598 

3.1 
4.1 

1152 
1556 

3.1 
4.2 

1152 
1426 

3.5 
4.3 

i278 
1538 

3.9 
4.7 

1079 
1264 
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1.6 
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4.-
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4.2 
5.9 

1407 
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4.3 
5.8 

1.326 
1649 
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5.7 
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2..0-' 11 5.2 1 i 4.4 1475 4.5 1227 4.3 

Ittnrifl 

.i I'n 
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375 

1038 

674 

364 

2367 

1.9 

0.8 

1.1 

3.1 

2 

1.1 

7.1 

70 

270 

400 

998 

617 

381 

2111 

2 

0.8 

1.2 

3.1 

1.9 

1.2 

6.6 

509 

215 

294 

901 

581 

320 

1939 

1.7 

0.7 

1 

3.1 

2 

1.1 

6.7 

I'rh~n 
Inuirn 

1200 
1323 

3.1 
3.4 

1321 
1433 

3.5 
3.8 

1262 
1105 

3.8 
3.3 

1103 
1008 

3-4 
3.1 

996 
943 

3.5 
3.3 

S;n Migueli 

1rban 

Im arai 

3255 

1575 

1680 

8.4 

4 

4.3 

3153 

1573 

1580 

8. I 

4.2 

4 .2 

2660 

1360 

1300 

8 

4.1 

3.9 

2530 

1322 

1208 

7.7 

4 

3.7 

2163 

1295 

868 

7.5 

4.5 

3 

'torn.nn 1252 3.2 1062 2.8 1088 3.1 792 2.4 677 2.3 

"rbnn 
Imrn1 

369 
883 

0.9 
2.3 

400 
662 

1.I 
1.. 

49: 
545 

t.5 
1.6 

380 
412 

1.2 
1.3 

259 
418 

0.9 
1.4 

Ia I!n oit 1260 3.2. 1188 3. 1208 3.6 1163 3.6 1083 3.8 

Irhan 
IJira 1 

440 
820 

1.1 
2.1 

420 
768 

1.1 
" 

442 
766 

1.3 
2.3 

488 
675 

1.5 
2.1 

438 
645 

1 5 
2.2w 

Tomo II..;o'irce: Direccion General de Estadisstica y Censos: Anuario Estadistico 1984, 
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1981-1984
 
NUMBER AND RATE OF INFANT DEATHS 

BY DEPARTHNT AND AREA, 


19 84
19 83
19 82
19 81
'19 80 NUMBER PERCENT
 

tiepartementes/ NUMBERifurnl/Urban PERCENT NUMBER PERCENT NUMBER PERCENT PERCENTNUMBER 

otW 
U'rban 
lH~ral 

7138 
3365 
3773 

100 
47.1 
52.9 

7183 
3492 
3691 

100 
48.tG 
51.1 

6621 
3134 
3487 

100 
47.3 
52.7 

6313 
2980 
3333 

100 
47.2 
52.8 

4991 
2413 
2578 

100 
48.3 
51.7 

Ahauachapan 

Orban 
Itmral 

403 

80 
323 

5.6 

1.1 
4.5 

486 

108 
378 

.P, 

1 .f 
5..: 

374 

87 
287 

5.6 

1.3 
4.3 

346 

66 
280 

5.5 

1.1 
4.4 

279 

60 
219 

5.6 

1.2 
4.4 

S:nta Ana 1107 15.5 1131 15.7 913 13.8 80 14.1 793 

U!rban 
Ruural 

562 
545 

7.9 
1.6 

478 
653 

6.7 
9.1 

339 
574 

5.1 
8.7 

292 
508. 

4.6 
9.5 

281 
512 

5.6 
10.3 

.m.onsonate 635 8.9 596 8.: 622 9.4 645 10.2 453 9.1 

Urban 
Iurnl 

220 
415 

3.1 
5.8 

200 
396 

2.F. 
5.5 

170 
452 

Z.6 
6.8 

225 
420 

3.6 
6.6 

174 
279 

3.5 
5.6 

thRItt.enansio 201 2.8 202 2. P. 174 2.6 140 2.2 127 2.5 

Urtnn 
flurAl 

67 
134 

0.9 
1.9 

92 
110 

1•: 
1.: 

64 
110 

1 
1.7 

62 
78 

1 
1.2 

62 
65 

1.2 
1.3 

L.n Libertad 1003 14 918 12.X 926 14 842 13.3 671 13.4 

iUrhnn 
IM rn1 

370 
623 

5.3 
8.7 

350 
568 

4.'l 
7.!t 

35:! 
572 

5.3 
8.6 

'275 
567 

4.4 
9 

242 
429 

4.8 
8.6 

:.:,n ;,llvndor 1522 21.3 1485 20. IsOi 22.7 " 1*41 2"1.4 1221 21.5 

"xthan 

litrn 1 
1097 
425 

1 15.4 
6 

1120 
365 

15." 
5.1 

1087 
419 

16.4 
6.3 

1127 
414 

17.9 
6.6 

898 
326 

1' 
6.5 

Vt'j '.ltInn 367 5.1 372 5. 318 4.8 267 4.2 281 5 6 c 

Uirhlin 
S:rnr 1 

129 
238 

1.8 
3.3 

162 
210 

2•.' 
2.' 

139 
179 

2 . 1 
2.7 

107 
16) 

1.7 
2.5 

111 
170 

2.2 
3.4 



In Pz 310 4.3 358 5 313 4.7 365 5.8 221 4.4
 
'rb&n 140 2 196 2.7 160 2.4 182 2.9 109 2.2
 

112 2.2
P-irl 170 2.4 162 2.:" 153 2.3 183 2.9 


0.7 48 0.7 50 0.8 25 0.5
lubnna. 77 1.1 53 


0.2 10 0.2
1rhnn 20 0.3 26 0.1 19 0.3 13 

0.6 15 0.3
Ilurn[ 57 0.8 27 0.1 29 0.4 37 

.2Snn Vieente 183 2.6 173 2.1 159 2.4 131 2.1 211 


119 1 1.6 76 1.5
t'rbnnr 77 1.1 115 1." 

0.6 32 0.5 .5 0.7
I'm rn 106 1.5 58 0.m 40 

Usaiit.an 472 6.6 611 8.: .456 6.9 428 6.8 361 7.2 

U'rtrnn 213 3 304 42 226 3.4 223 3.5 174 3.5 
Ihiral 259 3.6 307 4.3 230 3.5 205 3.2 187 3.7
 

N;nn figiiel 564 7.9 508 7.1 539 8.1 452 7.2 309 6.2 

Urhnn 264 3.7 246 3.1 '72 4.1 231 3.7 165 3.3 

Itmrnl 300 4.2 262 3.1; 267 4 221 3.5 144 2.9 

,ornzim 128 1.8 101 1.1 R5 1.3 59 0.9 38 O.8 
Urbnn 48 0.7 31 o.r5 :5 0.5 20 0.3 13 0.3
 

IRtirn 1 80 1.1 67 0.'1 50 0.8 39 0.6 25 0.5
 

l.a Union 167 , 2.3 189 2.6 188 2.8 157 2.5 98 2 

Urban 69 1 61 O.5i 63 1 58 0.9 38 0.8
 
tharal 98 1.4 128 1. 125 1.9 99 1.6 60 1.2
 

Source: Direccion General de Estadistice yCensos: Anuarlo Estadistico 1984, Tomo II.
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NUMBER AND RATE OF BIRTHS BY DEPARTMENT AND AREA, 1981-1984
 

19 83 	 19 84
 
19 80 	 19 81 19 82 


NUMBER PERCENT 	NUMBER PERCENT
PERCENT NUMBER PERCENT
Departementes/ NUMBER PERCENT NUMBER 


Rural/Urban
 

100 144193 	 100 142202 100

100 156796
Total 169930 100 163305 


72537 61

50.9 79796 	 50.9 73300 50.8 


Urban 	 86530 50.9 83116 

69665 49
77000 49.1 	 70893 49.2 


Riral 	 83400 49.1 80189 49.1 


5.7 8326 	 5.9
8719 5.6 	 8284 

Ahnuiachapan 9328 5.5 9004 5.5 


1558 1 1482: 1 1357 1
 
Urban 	 1874 1.1 1627 1 


4.7 6969 	 4.9
7161 4.6 	 i802 
Rural 7454 4.4 7377 4.5 


12786 9

9.2 15037 9.2 14919 9.5 13971 9.7 


Santa Ana 15661 


5 7080 4.9 4973 3.5
7961 4.9 	 7869
Urban 	 7702 4.5, 

4.5 6891 	 4.8 7813 5.5
7076 4.3 	 7050
Rural 	 7959 4.7 


9.7 12786 9
9.2 15037 9.", 14919 9.5 13971
Sonsonate 	 12585 


2.7 3839 	 2.7

2.7 4344 2.7 4277 2.7 3927


Urban 	 4612 

5.4 7622 	 5.4
5 8277 5.3 7827
Rural 	 7973 4.7 8225 


3.7 5450 	 3.8
4.3 6228 4 5314
clhnlatenango 7844 4.6 6956 


Urban 2281 1.3 2452 1.5 2317 1.5 1893 1.3 1938 1.4
 

II1ra1 5563 3.3 4504 2.H 3811 2.5 3421 2.1 3512 2.6
 

14 7 49 10.4
Ln Liberted 15417 9.1 15275 9.4 15393 9.8 14321 9.9 


5495 3.9
Urban 5668 3.3 5615 3.1 	 5571 3.6 5328 3.7 

9660 5.9 	 9822 6.3 8993 6.2 9254 6.5
Rural 9749 5.7 


34927 21.4 34394 21.9 .33188 23 33119 23.3
San.Salvador 	 34677 20.4 


27434 16.1 28690 17.6 28255 18 27457 19 27486 19.3
Urban 

5731 4 5633 4
Rural 7243 4.3 6237 3.9 	 6139 3.9 


5965 3.8 5488 3.8 4769 3.41
:.iscatlan 7271 4.3 6382 3.9 


2164 1.5 2102 1.6
1.4 2512 	 1.5 2328 1.5 4iz 1.5
Irban 2331 	 2. 2164 2.:5
2. 1 :1;:'.71 .O 2. 9 	 3H70I i9rn I 



Ln I'nz 


Urban 

Rural 


Cnbanas 


Urban 

Rural 


San Vicente 


Urban 

Rural 


Usulutan 


Urban 

Ifural 


San Higuel 


Urban 

Rtrol 


florazan 


Urban 

Ru ral 


La Union 


Urban 

Hitral 


9034 5.3 8797 5.I 


3165 1.9 3347 2 
5869 3.5 5450 3.3 

6243 3.7 5243 3.2 

1249 0.7 1473 0.9 
4994 2.9 3770 2.3 


6276 3.7 4951 3 


1906 1.1 2343 1.1 

4370 2.6 2608 1 

13070 7.7 12610 7.7 

4403 2.6 4538 2.8 
8667 5.1 8027 4.9 

14294 8.4 14879 9 

4950 2.9 5068 3.1 
9344 5.5 9611 5.9 

7504 4.4 6330 3.9 

1536 0.9 1723 1.1 
5968 3.5 4607 2.v 

10726 6.3 10545 6.5 

2549 1.5 2489 1 .; 

8177 4.8 8056 4.9 

8341 


3237 

5104 


5139 


1277 

3862 


4107 


2272 

1835 


11131 


4157 

6974 


13871 


4774 

9097 


5887 


1699 

4188 


10148 


2383 


7765 


5.3 


2.1 

3.3 


3-3 


0.8 

2.5 


2.6 


1.4 

1.2 


7.1 


2.7 

4.4 


8.8 


3 

5.8 


3.8 


1.1 

-2.7 


6.5 


1.5 


5 


8080 


3214 

4866 


4694 


1192 

3502 


3602 


1951 

1651 


9536 


3747 

5789 


12632 


4541 

8091 


4996 


1328 


3668 


8333 


2057 


6276 


Source: Direccion General de Estadistica y Censos: 
 Anuarlo Estadistico 1984, 


5.6 


2.2 

3.4 


3.3 


0.8 

2.4 


2.5 


1.4 

1.1 


6.6 


2.6 

4 


8.8 


3.1 

5.6 


3.5 


0.9 


2.5 


5.8 


1.4 


4.4 


Tomo II
 

7823 5.5 

3025 2.1 
4798 3.4 

4614 3.2 

1203 0.8 
3411 2.4 

3781 2.7 

1968 1.4 
1813 1.3 

9868 6.9 

3688 2.6 
6180 4.3 

11898 8.4 

4187 2.9 
7711 5.4 

4981 3.5 

1318 0.9 
3663 2.6 

8577 6 

2232 1.6 

6345 4.5 



APPENDIX III.K.1 

ECONOMIC COSTS OF MODULAR RURAL WATER SUPPLY AND SANITATION SYSTEMS 

(Costs in Colones) 
..................................-............................................................................... 

JACTIVITY I P 0 P U L A T 1 0 N 

I 400 j 1,000 2,000 1 5,000 I 10,000 I 25.000 50,000 
I.................. .............................. ...... ....... ........ ............ .... I. 

5tATER APPLY I I I I I I 
1. watt Drillfng/Preperation 58,018 145,046 145,046 253,171 379,757 506,342 712,0, 

2. Pumping Equlp./Installatlon 7,551 48,540 73.349 155,327 431,464 1,380,686 1,725,857 

13. 	 Transmission 0 63,448 167,366 457,284 685,926 960,297 3,704,002 

4. 	 ReservoirsI
 
up to 2000 cu.m 0 29,408 43,635 199,595 271,789 0 0
 

over 2000 cu.m 0 0 0 0 0 1,731,293 2,596,9%0
 

15. 	Distribution Lines 0 134,327 207,664 11,518,184 1 2,255,326 112,931,996 122.402,355 I 
16. 	House Connections 0 9,319 18,638 193,520 387,040 1,024,517 2,049,034 

17. Electric Comonento 0 16,180 37,372 46,598 129,439 345,171 511,757 

I8. Other Vorks/Equlfpent 1,072 37,515 j 48,34 321,560 570,233 1,800,735 3,404,247 

I ~eIIIIIII I 
ISEERAG III 
1i.House Connections I 0 0 0 344,125 674,7S6 1,619,414 3,238,828 

12. 	 Street Collectors 0 0 0 11,214,561 2,174,213 1 5,360,561 8,996,745 

13. 	 Perimatrat/Main Cottectors 0 0 0 924,276 1 1,521,900 1 2,910,171 4,639,940 1 

4. Naitoles 0 1 0 I 01 144,130 235,5941 433,7931 786,873 

I5. Latrines 40,085 100,214 200,427 0 0 0 0 

IENGINEERING, ADNIN. & CONSTRUCTION 15,505 108,669 1 176,545 11,314,971 2,219,230 6,978,740 112,300,589 

a. Water Treatment Plant 0 0 0 0 1,695,153 2,965,577 4,165,033 

lb. Sewerage Treatment Plant 0 0 0 0 1,746,766 3,586,541 6,177,926 

ICOSTS 	 I 
Is. 	Water Supply 66,641 483,784 1 791,303 13,145,239 1 5,110,974 20,681,040 137,112,236 I 
lb. Sewerage 40,085 100,214 200,427 12,627,092 I 4,06,464 10,3J,93 117,62,386 I 
Ic. Water Supply * Treatment 66,641 483,784 791,303 13,145,239 1 6,806,126 123,646,616 141,277,269 
Id. Sewerag 4 Treatment 40,085 100,214 200,427 12,627,092 1 6,353,230 113,910,479 123,840,313 

ITOTAL COST WITH TREATMENT 122,231 1 692,666 11,168,272 17,087,302 115,378,586 44,535,836 177,418,171 
ICOST/CAPITA 3061 693 584 1,417 1,538 1 1,781 I 1,548 
ICONERSION FACTOR (CF) 1.05 1 1.07 1.08 1 1.06 1 1.06 1 1.07 1 1.07 
4.....................................................................................................................................4
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APPENDIX III.K.2
 

PLANSABAR BASELINE SURVEY
 
WATER USE BY SOURCE
 

(.51 * Projects, 1986)
 

TYPE cu.m/person/yr Colones/cu.m No. Interviewed
 
Average TOTAL
 

1. Home 	Delivery 40.09 5.43 2
 

2. Stream 	 8.42 6.67 48
 

3. Home 	Connection 4.58 3.81 8
 

4. Fill 	Containers 6.73 7.36 6
 

5. Public Well
 

6. Private Well 	 6.72 3.76 60
 

7. Others 	 12.43 6.99 7
 
------------------------------------------------------------------------------	 + 

SOURCE: 	MINISTRY OF PUBLIC HEALTH & WELFARE
 
National Rural Sanitation Project, Comparative annual Inspection
 
December, 1988
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APPENDIX III.K.3
 
BENEFIT-COST CALCULATIONS
 
MODULE: 400
 

1/7
 
Year Discoun- Costs Benefits Net
 

ted Costs Benefits
 

1990 61116 6113.6 -61116
 
1991 54567 61116 -61116
 
1992 163 205 64601 64396
 
1993 150 210 65893 65683
 
1994 137 215 67211 66996
 
1995 125 221 68556 68335
 
1996 115 226 69927 69700
 
1997 105 232 71325 71093
 
1998 96 238 72752 72514
 
1999 88 244 74207 73963
 
2000 80 250 75691 75441
 
2001 2576 8961 77205 68244
 
2002 67 262 78749 78486
 
2003 62 269 80324 80055
 
2004 56 276 81930 81654
 
2005 52 283 83569 83286
 
2006 47 290 85240 84951
 
2007 43 297 86945 86648
 
2008 40 304 88684 88380
 
2009 36 312 90458 90146
 
2010 33 320 92267 91947
 
2011 30 328 94112 93784
 

nb/i 3.689297
 
irr 0.449204
 

Total discounted cost 119785
 
Total Water consumed 2.92E+05
 
Economic Price of Water 0.410221
 
Econ. Tariff/Month/Conn. 7.383988
 
Discounted cost/capita 299.4617
 
Price w/o project 7.9
 
Price Savings 7.489778
 

216 



APPENDIX III.K.3
 
BENEFIT-COST CALCULATIONS
 
MODULE: 1000
 

2/7

Year Discoun- Costs Benefits Net
 

ted Costs Benefits
 

1990 346333 346333 -346333
 
1991 309226 346333 -346333
 
1992 36076 45254 142710 97456
 
1993 33016 46385 145564 99179
 
1994 30216 47545 148475 100931
 
1995 27653 48733 151445 102712
 
1996 25307 49952 154474 104522
 
1997 23160 51200 157563 106363
 
1998 21196 52480 160715 108234
 
1999 19398 53792 163929 110136
 
2000 17753 55137 167207 112070
 
2001 34371 119560 170552 50992
 
2002 14869 57929 173963 116034
 
2003 13608 59377 177442 118065
 
2004 12453 60861 180991 120129
 
2005 11397 62383 184611 122228
 
2006 10430 63942 188303 124360
 
2007 9546 65541 192069 126528
 
2008 8736 67179 195910 128731
 
2009 7995 68859 199828 130969
 
2010 7317 70580 203825 133245
 
2011 -2990 -32305 207901 240207
 

0
 

nb/i 1.078436
 
irr 0.132559
 

otal discounted cost 1017065
 
otal Water consumed 7.30E+05
 
conomic Price of Water 1.393239
 
con. Tariff/Month/Conn. 25.07830
 
iscounted cost/capita 1017.064
 
rice w/o project 7.9
 
rice Savings 6.506760
 

217 



APPENDIX III.K.3
 
BENEFIT-COST CALCULATIONS
 
MODULE: 5000
 

Year 


1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 


Total discounted cost 

Total Water consumed 

Economic Price of Water 

Econ. Tariff/Month/Conn. 

Discounted cost/capita 

Price w/o project 

Price Savings 


Discoun-

ted Costs 


3543651 

3163974 

216742 

198358 

181533 

166135 

152043 

139147 

127344 

116542 

106657 

175533 

89331 

81754 

74819 

68473 

62665 

57350 

52485 

48033 

43959 

6168 


8872696
 
3.65E+06
 
2.430875
 
43.75576
 
1774.539
 

9.2
 
6.769124
 

Costs 


3543651 

3543651 

271881 

278678 

285645 

292786 

300106 

307609 

315299 

323181 

331261 

610600 

348031 

356732 

365650 

374791 

384161 

393765 

403609 

413699 

424042 

66643 


Benefits 


955331 

974437 

993926 


1013805 

1034081 

1054762 

1075858 

1097375 

1119322 

1141709 

1164543 

1187834 

1211590 

1235822 

1260539 

1285749 

1311464 

1337694 

1364448 

1391736 


nb/i 

irr 


4/7
 
Net
 

Benefits
 

-3543651
 
-3543651
 
683449
 
695759
 
708281
 
721018
 
733975
 
747154
 
760559
 
774193
 
788061
 
531108
 
816512
 
831102
 
845940
 
861031
 
876378
 
891984
 
907855
 
923994
 
940406
 

1325093
 

0.791263
 
0.083532
 

218 



Discoun-

ted Costs 


7689293 

6865440 

958486 

877186 

802782 

734689 

672371 

615340 

563146 

515379 

471664 

719244 

395043 

361535 

330869 

302804 

277120 

253614 

232102 

212415 

194398 

56262 


Total discounted cost 24101181
 
Total Water consumed 1.28E+07
 
Economic Price of Water 1.8865895
 
Econ. Tariff/Month/Conn. 33.958611
 
Discounted cost/capita 2410.1181 

Price w/o project 9.2
 
Price Savings 7.3134104
 

APPENDIX III.K.3
 
BENEFIT-COST CALCULATIONS
 
MODULE: 10000
 

Costs 


7689293 

7689293 

1202325 

1232383 

1263193 

1294773 

1327142 

1360320 

1394328 

1429187 

1464916 

2501925 

1539078 

1577555 

1616993 

1657418 

1698854 

1741325 

1784858 

1829480 

1875217 

607847 


Benefits 


2792746 

2848600 

2905572 

2963684 

3022958 

3083417 

3145085 

3207987 

3272147 

3337589 

3404341 

3472428 

3541877 

3612714 

3684968 

3758668 

3833841 

3910518 

3988728 

4068503 


5/7
 
Net
 

Benefits
 

-7689293
 
-7689293
 
1590421
 
1616217
 
1642380
 
1668911
 
1695816
 
1723096
 
1750757
 
1778800
 
1807230
 
835664
 
1865264
 
1894873
 
1924883
 
1955296
 
1986115
 
2017343
 
2048983
 
2081038
 
2113512
 
3460656
 

nb/i 0.825414
 
irr 0.089774
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APPENDIX III.K.3
 
BENEFIT-COST CALCULATIONS
 
MODULE: 25000
 

Discoun- Costs Benefits 

ted Costs 


22267918 22267918 

19882070 22267918 

1953947 

1788211 

1636532 

1497719 

1370680 

1254417 

1148016 

1050639 

961523 

1604453 

805325 

737016 

674501 

617289 

564930 

517012 

473158 

433024 

396294 

168004 


Total discounted cost 61802679
 
Total Water consumed 3.65E+07
 
Economic Price of Water 1.693224
 
Econ. Tariff/Month/Conn. 30.47803
 
Discounted cost/capita 2472.107
 
Price w/o project 11.4
 
Price Savings 9.706775
 

2451031 10757781 

2512307 10972937 

2575115 11192395 

2639493 11416243 

2705480 11644568 

2773117 11877459 

2842445 12115009 

2913506 12357309 

2986344 12604455 

5581169 12856544 

3137527 13113675 

3215965 13375948 

3296365 13643467 

3378774 13916337 

3463243 14194664 

3549824 14478557 

3638570 14768128 

3729534 15063491 

3822772 15364760 

1815092 15672056 


nb/i 

irr 


6/7
 
Net
 

Benefits
 

-22267918
 
-22267918
 
8306750
 
8460630
 
8617281
 
8776751
 
8939088
 
9104343
 
9272564
 
9443803
 
9618111
 
7275375
 
9976148
 

10159983
 
10347103
 
10537563
 
10731421
 
10928733
 
11129558
 
11333957
 
11541988
 
13856964
 

1.3899913
 
0.1791776
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APPENDIX III.K.3
 
BENEFIT-COST CALCULATIONS
 
MODULE: 50000
 

Discoun- Costs Benefits 

ted Costs 


50000 500C0
 

38709085 38709085 

34561683 38709085 


Total discounted cost 

Total Water consumed 

Economic Price of Water 

Econ. Tariff/Month/Conn. 

Discounted cost/capita 

Price w/o project 

Price Savings 


Net
 
Benefits
 

7/7
 
-38709085
 
-38709085
 
17138299
 
17457336
 
17782161
 
18112874
 
18449578
 
18792378
 
19141378
 
19496688
 
19858416
 
16949656
 
20601572
 
20983229
 
21371759
 
21767282
 
22169917
 
22579788
 
22997017
 
23421732
 
23854060
 
27588983
 

1.6269312
 
0.2116238
 

3783283 

3462379 

3168695 

2899922 

2653947 

2428835 

2222818 

2034275 

1861725 

2645875 

1559291 

1427030 

1305987 

1195212 

1093832 

1001052 

916141 

838433 

767316 

397261 


110934076
 
7.30E+07
 
1.5196448
 
27.353607
 
2218.6815
 

11.4
 
9.8803551
 

4745750 21884049 

4864394 22321730 

4986004 22768164 

5110654 23223528 

5238420 23687998 

5369381 24161758 

5503615 24644993 

5641205 25137893 

5782236 25640651 

9203808 26153464 

6074961 26676534 

6226835 27210064 

6382506 27754265 

6542069 28309351 

6705621 28875538 

6873261 29453049 

7045093 30042110 

7221220 30642952 

7401750 31255811 

4291944 31880927 


nb/i 

irr 
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---------------------------- 

COST TO IMPROVE UATEk SUPPLY TO 120 COmJITIES 

(Prices InColoner.as at December, 1968) 
Page 1/2 

IPROf.NOIPROJECT 	 ILOCATION ITOTAL COS 

1 INuttiple System - El TortLqJero jAhuschapan 1 3,219,.332 

2 Nuttlpte System - Aiuhapan (EL Roble-EL TiVe) IAMaw 2o432.220 

1 3 Imuttipte System - Tacibe JAhu~ p "an 670.705 

1 4 INuttipte System - ChatcuM1 ISanta Ann 1,6".033 

5 INuttipte System - 3an wigeitito-San Jacinto ISants Ana 956,559 

6 INuttlpte System - an Cristobai-Ayutica ISanta Ana 277,496 

7 Imultipte System-  cnswwte Isonsanate 1 622,650 1 

8 IIuttipte System - San Jose Los Sitios, I I I 
I San Antonio Buervi Vista - Los Guardados IChatatenarg 1 156,481 

9 INuttipte System - Asentamiento El Dorado I,1iIl Chatatenanro 1 550,215 

10 I1ultiple System - Closingo-Conacaste IChalatentigo 1 102,988 

11 ICuttipLe System - EL Joylta-La Reforma La Libertad 1.0",410 

12 14uttipte System - EL Cafetatito-Santa Rosa 1LA Libertad 644,819 

13 ICantan Santa Luia. Ciudad Arce La Libertad 1,332.404 

14 INultipte System Curazoo, La Labor-Las Flores LA Libertad 758,019 

15 IJuttipte System - Opico La Libertad 2,389,090 

16 iuLtipte System  Zapotitan-Veracruz LA Libertad 2,605,536 

17 Ikultipte System Cerro Colarado-Et EspinaL J/San I 
Rafeat Cedrns/Aua Zarce J/ILobasco ICuscatlan/Cabarast 2,322,516 

18 114ultipte 	System - Valle Nuevo, Sante Fe, Sn Sabast. 

SParw*s De Las Deticias.Sn Juan JawucaI, 

ar San Jose Buenavista ILa Paz 3,113,058
 

737,140
 

ISan Vicente 372,8.30
 
19 Ifttipte 	System San Vicente San Vicente 

20 ICTU. Caridetaria, San Cayetano Istepeque 

21 INuttipte System EL Jocotillo-El Caulote/Sna Anita lusulutan I 1,3b9,415 I 
2? Ikuttipte 1ystem - Las Charcas-Los Espinos/Et Jicaro jusututn 1,702,198 1 

23 IMuttipte System El Jicaro, El Wacimiento/La SincuylLa Union 864,716 

24 ICAS.Puente Arce, CT4 JoctilLo,San Francisco Menendez lAhuachapn 1,311,655-1 

25 ICTW. Cars Sucia, San Fco. Menendez lAhuachapan 623,069 1 

ISanta Aria 1,650,10526 ISan Antonio Pajonat 


27 CTU. Ctumay Camones, Texistepeque 	 ISanta Ana 385,324 1
 

-- ---------------------------------- -------------- -I
 
1 33,878,986
ISub -Total 


..........................................................................................
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MST 10 IMPROVE WATER SUPPLY TO 120 CWMUNITIES 
(Prices in Colones, as at Oeceber, 1968) 

IPROF.M0oPROJECT 

1 28 ICandelaria De La Fronteria 
1 29 JCTN.El Sunza, Izalco 

30) Santa Catarina asahuat 
1 31 ICTN.Loguna Seca, Nuevo Concepcion 
1 32 ICas.Sitlon De Las Ftores,CTM.Potrero Sul& Nueva 
1 33 ICTi.Joya De Caren, San Juan Opico 
1 -34 ICAS.Sitio De Let Flores, 
I I CTM. San Isidro, San Pablo Tacachico 
I 35 ISan Rafael Cedros 
1 36 CAS.El Banadero CTN. El Bunadero 
1 37 ViLia Victoria 

1 38 ISan Pedro Masahuat 

1 39 ISan Luis La Herradura 

1 40 ICuyultitan 


1 41 ITepetitan 
42 ICNT.Tlerra Blanca, Jiquitisco 

1 "3 IEreguayquin 

1 " ISan Dioniso 
1 45 Vitta El Triunfo 
1 46 INueva Granada 

1 47 ICanton Tierra BLanca, Chiritagua 
48 ICTN.El Palon. Lototique 

1 49 ICTN.Olomega, El Carmen 
1 50 JEL Carme 

51 JCAS.El Carmen, CTN.Ciricuario 
1 52 ICT.Jutupe, Chiltiupan 

1 53 ICAS.San Pedro, CTN.San Pedro 
1 54 lIueLeps 

Page 2/2 

ILOCTIO 1TOTAL COST 

ISMta Ana 3.488,332 
Isononate 1.o,00 
ISonsonate 970,650 
IChatetannoo 69.019 

Conc.ichiatenino 512.75 
La Libertad 369.496 

I 
La Libertad 2,420.707 

ICuscatLan 1,"5,838 
Cabaas 49,649 
ICabas 1,969,299 
La Paz 4,571,896 
La Paz 2,499,574 
ILa Paz 2,258,819 
Isan Vicente 836.360 
lusulutan 1,790,038 
lUsulutan 1,334,550 
lusulutan 1.265.542 
lUsulutan 2,387,026 
tusulutan 1,591,797 
JSan Miguel 335,118 
ISan Miguel 2,543,089 

ILa Union 2,273,341 
iLaUnion 2,,68,584 
La Union 340,783 
La Libertad 1,678,879 

ISan Miguel 1,216,091 
Isan Miguel 1,032,524 

1-----------------------------.............................................................- -I
 
IGRAJ/0 TOTAL I 77,084,243 
.............................................................................................
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APPENDI I iiI.L.2
 

ESTIMATES Of EGUIPMENT REPAIRS & REHABILITATION
 

vetues Resl Estate. I|nery. I Fgfiment, a" at December 1M 
(Prices in thousands of Cotone) 

€[mgqNP ACCJISITION OT DEPRECIATIG6 PRESENT VALUE 

AQLJEDUCT PROPERTIES
 

Catchments.Reservoirs & Do 11,571 4S6 11.106 
watls 5.840 1,458 4,382 
Lines And ConCiting Pipes 111.323 5935 105,388 

Sub Total 128.73£ 9.781 120,876
 

DISTRIBUTION SYSTEMS
 

Storage Tanks 58.919 5,806 53,111 
Distribjtion Pipes (Water) 279.691 53,649 226,042 
Pum ing Equipment (Water) 115.758 23,361 92,397 
Installations (Home & Other) 3,854 3,746 138 
Meters 3,416 3,416 
FiLters & Other Equipment 5,314 1,573 3,741
 

................ o.... ....... .......... ...................
 

Sub Total 595716 101.334 496,305
 

SEWERAGE PROPERTIES IN SERVICE SEWERS
 

Sewer Collection (networks) 69.769 12,561 57,208 
Pumping Equipment (Sewers) 153 57 96
 
Now & Other Ins:aiLations 3,500 1.089 2.411 
Sewage Treatment Equipment 229 87 142
 

........................................................
 

TOTAL 669,367 115,128 556,162
 

The values given for depreciation, in the Consultants opinion, are urder-estimated. If 
this isthe case, the wal'je of equipment replacement would be higher that the one used 
as a basis for computations given the available inforlmtion. 

Since the values given above are "purchasing costs" , assets were revalued to December, 
1988 prices (assuming they were acquired in 1979). The manufacturing industry price index 
according to the Central Bank, in Decemer, 1988 was 430 percent. Therefore the assets 
are revalued as follows: 

REIACEET COST DEPRECIATION PRESENT VALUE 

EOUIPMENT (thousands Colons) 536,91 122,524 414,417 
(Thousands Dot tars) 107.388 24.505 82,883 

Through to the year 2000 we conservatively estimate that 100 percent of the depreciated 
equipment and 10 percent of that not yet depreciated will be replaced. The balance of 
equipment will require repairs, estimated at 10 percent value of remsining equipent. 
(see below for estimates in thousands of Dollars S$). 

Existing Depreciated Equipment to be replaced 24,505
 
10 %Value Existing Equipment to be Replaced 8.495
 

VALUE OF EGUIPMENY TO BE REPLACED 33,000
 
Repairs of Rosining Equipment 7,000
 

TOTAL ESTIMATED 40,000
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APPENDIX III.L.3 

COMUNITIES 	 WITH SEIiRAGE REQUIREMENTS TO BALANCE 
THEIR WATER SUPPLY SERVICES 

DEPARTMENT OF AIJACHAPAN 

(prices as at December, 19M) Pae 11 

I Existing House ICot of Building, 

I IConections I Required Services jor Expnan I 
........... ---------------
I
 

II No. WN eI Future IjSa ep PYtMI 
Io. IMunicipality Iater Severage Connect ians Popuatin I I 

I I jAhuschapan 3."5 2,319 1,126 10,000 490,000 

2 lAtiQcuizaya 1.313 805 5A 4,540 158,900 

1 3 lConcepcion de At¢o 405 212 193 1.730 60,550 

4 Icuba379 1151 264 2,350 82,250 

1 5 San Pedro Puxtta 3143 0 143 1,280 ,B.O 

I II 	 IIII 
1 6 Apaweca 282 0 282 2,520 88,200 

I 7 lSan Francisco Menendez 84 0 84 750 26,250 

8jGusaymango 102 0 102 910 31.8W 

I IIIIIII 
I 9 juut a 	 84 1 0O 841 750j 26,2501 

110 Turin 	 3251 0 3251 2,9001 101,5001 

I I I 	 I I I I I 
11 IL Refugio 2321 0 2321 2,0701 72,450 

I--.. ---------.....-----..--......--.................---------------- I........- ...... I 
TOTAL 1 6,794 1 3,451 I 3.343 I 29,800 1 1,183,000 

............................................................................................ 

SOURCE : ISA Consultants 
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APPENDIX III.L.3
 

COIMUNITIES WITH SEWERAGE REQUIREMENTS TO BALAICE 
THEIR UATER SUPPLY SERVICES 

DEPARTMENT Of CABMNAS 
(prices as at December, 1988) Page 2/it 

..................................
.................................. 

I Existing House ICost of Suitdlngj 

I IConnections Reqired Service* lor Expansion I 

..... .................... I
----. .
 

I Io. HouseI Future S.ewrage SystmI 
INo. I rticipmLity I water ISeweree I ConnectiojPopuLation I I 

I. ..... ........ I.....I.....I.......I.......I.........I-------I------I---------I
 
I II~esAintepeqwe 1 1,43I 707 727 6,587 230,545 

2 Iltobesco 1,291 989 302 2,736 95,760 

1 3 lVictoria 1 811 01 81j 73', 25.690 

1 4 ISan lsidro 241 34. 207 1,875 65,625 

I5 ITejutepecwe 1 881 01 1881 1,703 59,605 

6 Ijutiapa I 681 0 681 6161 21.5601 

1I I I I I I I 
I..............-------I...I.....I ...... I.......----I....----I.............. I 

TOTAL 3,303 1 1,730 1 1.573 14.251 1 496,785 
*........................................................................................
 

SOURCE : ISA Consuttants 
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APPENDIX III.L.3 

COMJNITIES ITN SEWERAGE REUIlMITS TO BALANCE 

THEIR MATER 9UPPLY UBVICES 

DEPARTMENT OF CIALATENMGO 

(prices as at Decaber, 1968) Pape 3/14 

I x sting house ICost of BuiLding 
I Cormectiom EqIuired Services jor Expasilon I 

----------- --------------- II 
I Ino. ouseI Futur ISewerae Systml 

INo. I Mnicipality I ater ISe9erage IornmctionslPoputation I II----- ....................... --------- I .. .. . .. .. .. . -- -- --
I I --------- I................---I -- --

I 1 CIhatenanrgwoI 9581 601 118 1.0261 35,910 

2 ILs Palms 349 177 172 10496 52,360 

1 3 Nueva Concepcion 809 505 304 2,608 91.280 

1 4 jArcatao 130 0 I 130, 1,1151 39,025 

5 ISan Miguel de Mercedes 102 0 102 875 30,625 

6 jSn.Antonio Los Ranchos 124 0 124 1,064 37,240 

I 7ISa Luis Det Carmen 111 0 111 952 33,320 

8 aCncasque 82 0 821 7031 24,605 

1 9 0jos de Agua 55 0 55 4721 16,250 

10 La Laguna 117k 0 1171 1,0041 35.140 

11 AUa CaLite I 138 0 138 1,184 41,4O 

12 EL Paraiso 851 0I 851 7291 25,515 

13 CampLta 142 0 142 1.218 42,630 

I 14 ISan Fernando 0 1I 0 I 01 01 01 

115 ISantafRita I 471 0, 471 4031 14,105 

I........................... .I.....I. ....... I--------- I............ I-- I .......... 
TOTAL 3,249 1.522 1,727 1 14.849 519'45 

SOURCE : ISA Consultants 
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APPENDIX III.L.3
 

COWIUITIES WITH SEWERAGE REWUIRE1ENTS TO BALANCE
 
THEIR MATER SUPPLY SERVICES
 

DEPARTKENT Of WSCATLAN 
(prices as at December. 1988) Pap 4/14 

J Existing House I ICost of Buildingl 
I Connections I Requred Services jor Expmion I 

I
........... --------------- I
 
I No. House Future jSewerage System 

INo. I nicipaLIty 1 ater ISeerage ComnectlonlPopuLation I I 
I...I. .....................I. ......-I ------ -- --


1 Cojutepeque 2,881 1,99 888 7,725 278.100 

1 2 Smn Rafael Cedros 245 132 113 983 34.405 

1 3 ISuchitoto 631 496 135 1,174 j41,090 

1 4 ISan Sartotome 1 431 276 155 1,348 47,180 

IPerutapiI 

S5 ISan Pedro Peruapan 	 109 3 106 922 32,270 

116 0 116 1009 35.3156 	 jTenamY-ingo 

I IIIIIII 
1 	7 ICandetaria 78 0j 781 6781 23,7301 

8 Santa Cruz Michapa 145 0 145 1,261 14,135 

I III 	 I II 
1 9 San Raon 70 0 70 609 21.315 

1 10 jEt Carln 6 0 6 52 1,820 

I I
 
11 Isanta Cruz AnaLquito 76 0 76 661 23,135 

12 ISn Jose Guyabst 299 0 299 2,601 91.035 

.............................. I...... I...... I........ I.....................
 
TOTAL 1 5.087 2,900 I 2,187 1 19,023 673,530 

......................................................................................... 

SOURCE : ISA Consultants 
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APPENDIX III.L.3 

CIOUNITIES 	 WITH SEIERAGE REOUIREMENTS TO IALANCE 
THEIR WATER SUPPLY SERVICES 

DEPARTMENT Of LA LIAERTAD 

(prices " at December, 1968) Poe 5/14 
............................................................................ 

S I Existing House ICost of BuiLdingj 
I Connections I elired Services lor Expansion 

---------- -------------------------..I I 
I i 	 No. uwe I Future Seerawe Systn I 

.
INo I 	 Municipality ater jSewerage Conections JPopultion II 
II.... I.--------------------- I-....I .......I-------- - .... I ! I........ I 

I INuevaSan Salvador * 10,773 10.637 0 0 0 

2 ILa Librtd 1,057 392 665 5,706 199.710 

II 	 I 
1 3 lIuezaetepeque 2,319 2,004 315 2.703 96.605 

I 4i0pico 6361 419w 217 1,&%21 65,1701 

1 5 ICiudad Arce 7471 4801 7671 2,291 80,185 

6 JAntiguo Cuscatlan * 9,258 9,186 0 0 0 

1 7 Huizucar 117 0 117 1,004 35,1401 

8 IZaragoze 4021 01 402 1 3,"491 120,715 1 

1 9 San Jose VitLanueva 141 0 141 1,2101 42,350 

10 Coton 1 2211 01 2211 1.8961 66,3601 

11 San Matis 1 911 01 91 781 27,3351 

1 12 ISacacoyo 1 951 01 95 815 28,525I 

I I 	 I I I I I I 
I13 TeotepequIe 199 01 1991 1,7071 59.751 

11Jitpe 131 0 13 1111 3,8851 

-----------------------.I1-------I...---I..........I......----I.........-----I
 
I TOTAL 1 26.069 123,118 1 3.243 1 23,535 1 3,3725I 

....................................................................................... 

SOURCE : ISA Consultants 

mHuniclpalities under ongoing San Salvador Metropolitan 
Area Project
 



APPENDIX III.L.3 

COMINITIES UITH SEWERAGE REQUIREMENTS T0 IMACE 

THEIR UATER SUPPLY SERVICES 

DEPARTMENT OF LA PAZ 
(prices as t December, 1968) Pop 6/14 

o..o 	 00. . - . . -- . * o ....
4,..... .*.. . . . ... . . . ... 	 00 o.. 0. 000000.. . . .. ..o - - .. o .....o - .** 0.......4
 

I Existing House ICost of luitdinro 
I Cosuct In I Required Services. lot Expersio I 

-------------------.. ----------- - ....... I II 

I INo. Nf@u I Futue ISeweros systmI 

INo. I N"icipetity I Water ISewerae ICorwvctiCjPPuttion I II..... I....................... I.........................--.. . . . . . . . . I --- -----I----------------.
 
1 jzacatecotuca 2,528 1 1.8 634 5,516 198,576
 

2 Jsantiago NonuaLco 592 321 271 2,358 82,530
 

3 ISan Juan wonualco 416 169 247 2.149 75,215
 

4 ISan Pedro Nonualco 315 103 212 I1," 64.540
 
I 

5 iolocuiLta 3911 921 299 2,601 91,035
 

6 JSan Pedro Kasahuat 285 0 285 2,480 86,300
 

7 ISan Juan TaIps 189 49 I4,0 1,218 42,630
 

8 jEt Rosario 	 360 187 173 1,505 52,675
 

1 9 ISanta Maria ostum 01101 0 1101 957 33,495 

10 ISn.MigueL lepezontes 97 0 97 a 29,540 

11 ISan Rafaet ObrajueLo 322 172 150 1,305 45,675 

12 ITapathuaca 	 0 0 0 0 0 

13 San Luis 	 1261 0 126 .1,0961 38,360
 

1081 0 108 940 32.900
I14 San AntonioMasshuat 

15 Jlercedes La Ceibe 23 C 23 200 7,000 

I 16 lJeru'Len 281 0 28 2" 8.540 

17 San Juan Tepezontes 0 0 0 01 0 

118 ISenEmigdio 37 01 37 322 11.270 

II 	 I 
I19 Ptraiso de Osorlo 93 01 93 809 28.315 

........
....................... I...... I..----I... I......... I;..........
 
TOTAL 	 I 6,0201 2,967 1 3,0331 26,3881 928,596 

............................................................................................
 

SOURCE : ISA Conau tants 
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APPENDIX 111.L.3 

COMUNITIES WITH SEWERAGE REQUIIENS TO BALANCE
 
THEIR WATER SUPPLY SERVICES
 

DEPARTMENT OF LA UNION 
(prices as at December, 1968) Pep 7/lU 

I Existinh House I lC.t of Ikildinol 

SConmctio8 I qaired Services Io- Exparsion 

I No. No I Futur Iserwsyst-I 
Iwo. I Municipality Water ISeera I ConmectIorIPoputation I I

S..	 --- I ------.I. . . . . . . .. ......................... ---.........-.............. ............I-

7,521 278,277I 1 L6 Union 	 1,533 686 847 

3,889 136,1152 ISanta Rosa de Lim I 721- 256 38 

'365 170 195 1,731 60.5853 int ipuca 

II
I IIII 
378 3,356 117,4601 	 378 04San Atejo 

1,669 58,4155 jVnaoros I 	 188 0 l88 

202 0 202 1,794 62,7906 INueva Esparta 

164. 1,456 50,9601 7IYucuaiqu|in 	 164 0 

8 Tayantique 93 0 93 826 21,910 

120 1,065 37,275120 01 9 Et Carmen 
I ----..... I........
l... I ...

TOTAL 1 3,767 1,142 1 2,625 23,307 830,787 

........................................................................................ 

SoRCE : ISA Consultants 

. ................. I..... I .......... ....... --
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APPENDIX II.L.3 

CO4LNITIES WITH SEIAGE REOUIREMENTS TO BALANCE 
THEIR WATER SUPPLY SERVICES 

DEPARTMENT OF NORAZAM 
(prices a st Decemer, 198) Poe 8/14 

Existino House I Cost of IuitdinaO 

Comectioos I ROOOJirod Services lo IEsion I 

I I No.. future I twrage SytmI 
INo. I NnicipaLity Water ,Sewerape I Comections Population 

eI-- -----------------------I --oi ......-- ........ I . . IOI I- I 	 ee ---- I .......... -- I.. .... ......e 


I I ISan Fromisco 797 634 163 1,2521 43,820 

1 2 lJocoro 310 145 165 1.267 ".345 

I 	 3 Jlcoatique 89 0 89 683 23.905 

116 0 116 891i 31.1854 	Chi tLara 


1 	5 ISensenbra 40 0 40 307 10,745 

6 Perquin 73 0 73 560 19.600 

I II.............................I... ........ I ...... ....... ............. I
 
TOTAL 1,42 646 1 4,960 173,600 

....................................................................................... 

SOURCE ISA Consuitants 
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APPENDIX lil.t.3 

COMMUNITIES WITN SEWERAGE REOUIEEENTS 70 IALANCE 

THEIR WATER SUPPLY SERVICES 

DEPARTMENT OF SAN NIGUEL 
(prices as at December, 1968) Pae 9/14 

Existing House ICost of Buildinal 

I Connecttioam I Reired Serices Ior Expeasi n 
I I 1 1 1 1 ! 1 i iI 1 11 1 1 1 1 1 .i-	 -I11 

II 	 No. HouseI Future Sewerage System 
INMu I Niipality Water Seweroge ConnectionslPopulation I I 
I I....................... - I -------. I ----------.I ----------.I-------------- I
 

1 	Ia Miguet i 11717 10,800 1 917 8.143 1 325,0 I 
I 	II I I I I I 
2 	 Chinameca 862 5071 3551 3,152 110.320 

1 3 ISan Rafaet 3431 124 2191 1.9M1 68.040 

1 72,100I 	 4 IEL Transito 569 1 337 232 1 2.060 

5 	Sesori 148 0 148 1 314 45990
 

6 	 Imoncagua 2131 0 213j 1.8911 66,185I 

I 	II I I I I - I 
1 	7 jUtuazapa 1311 0 1311 1,1631 40,7051 

8 OueLepa 1061 01 1061 941, 32.9351 

1 9 ILototique 163 0 163 1."7 50,645 

10 ICarotina 1131 0 113 1.0031 35,105 1 

11ISn Gerardo 1021 0 1021 9061 31,7101 

12 San Jorge 1271 0 1271 1881 6,5801 

1 13 IChiriLagua 374 I 0 I 347 1 3*081 107.835 

I..o-.......-....... .. ..... ...................I-..-..--.-----------------.-.. 
TOTAL 14.968 11,768 3.173 1 27.233 .993.920 

4.........................................................................................................4
 

SOURCE : ISA Consultants 
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APPENDIX III.L.3
 

COIMUNITIES WITN 3EIERA REQUIREVENIS TO BALANCE 

THEIR UATER SUPPLY SRVICES 

DEPARTMENT OF BAN SALVADOR 
(prices as at Dwcmeretai 8) Page 10/14 

I I Existin'o NoUis ICoet of Buildingl 

i I Co.vwtioms Required Services lor Expansion 
.I I ...... .... . ..I .... .... ... 

I .N I .o. ouse I Future ISewer. SystemI 
INo. I aunicipetity I water Isewera I CavectionslPoputation I 
I - ...............................I I ................
----------------------... ............ I 


1ISn Salvador I 71.430 67.065 0 0 0
 

2 lNejicfos * 12.772 10,185 0 0 0
 

3 Soyapango * 24,059 22.94 0 0 0
 

I OIelgado 4,955 2,412 0 0
 

1 5 Ilonacatepeque 1,944 1,783 161 1,333 46,655 

6 I1topango 10,656 9.779 0 0 0 

1 7 IGuazapa 677 318 359 2,972 104.020 

a ISan Martin 1,763 1,307 1-56 3,775 132,125 

1 9 IApopa 6,142 5.877 265 2,194 76,790 

1 10 INejapa 427 132 M 2,433 85,155 

11 AguiLares 606 227 379 3,138 109,830 

12 Ayvutuxtepeque j 9,718 8,667 0 0 0 

13 IPachimtco 208 81 127 1,051 36,785 

1 14ISanMarcos 3,967 2,806 0 0 0 

15 Jcs:tancingo * 3.485 2,181 0 0 0 

1 16 IS to Tams 690 8 682 5,647 197,645 

17 Ssantago Tew.ungo 364 0 364 3.014 105,490 

......... ............ I------................I
- ------------- I......... 

TOAL 153,863 135.812 3.088 25,557 894.495
 

..........................................................................................
 

S E: ISA Consultants
 

"Inicipaltitiesunder ongoing San Salvador Metropolitan
 
Areu Project
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APPENDIX III.L.3 
S 

COM"ITIES WITH SEWERAGE REQUIREMNTS TO ALANCE 

THEIR WATER SUPPLY SERVICES 

DEPARTMENT OF SANTA ANA 

(prices as at Dec..ber . 1968) Paoe 11/14 
...............................................----------............................
 

I Editing Hous Icost of Bulidinol 

I I Coectiam Rewired Services jor Expemin 

I I .... ---- -- ---------------------- IiI-I 
I I No. Nu I Future Sewerap SystemI 

INo. I Mnicipality IWater ISewerae I Connect lomPqulation I I 
I.... I ....................... ......... ......... I ---- -------- ----- ............. II..... I.... 


I I Santa An& 19,651 16.077 3.5" 33,N81 1.185,835 

I2 lCoatepeque 356 333 23 218 7,630 

1 3 ChaIchuapa 3.249 1,929 1.320 12,514 613,186 

1 4 Imetpan 1,41 982 437 4.13 145,005 

5 EI Congo 360 42 318 502 17,570 

6 ICatendaria dea 518 236 282 2,674 93,590 

1 IFrontera 

I I I 
1 7 ITexistepeue 357 1 5 352 1 3,334 1 116,690 1 

0 82 77 27,195 

1 ISatitritLo I , 
18 San Sebastian 82 

I IIIIIII 
1 9 ISantiago de ta 131 0 131 1,242 43,470 

1 lFrontera 

I IIIIII 
110 Masahuat 60 0 60 569 19,915
 

I I IIII 
I11 ISta.Rosa Chacnipitin 1 48 0 48 455 '15,925 

I I II IIII 
12 jSan Antonio Pjont 216 0 216 2,048 71,6801 

I-- I-- t------i------I- I---------iI -- -- -- I------------ I - i - -- - I 

TOTAL 26,447 1 ,604 6,813 1 62,357 1 2.357,691 1 
.o....o....o..o....o......... ooo..o.o......o.oo.o.ooo...o.-o -..... o~--o-----oo.o.o.... o.....,
 

SOURCE : ISA Consultants 
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APPENDIX III.L.3 

COMMUIITIES WITH SEWERAGE KEGJIRF.ENTS TO BALANCE 
THEIR UATER SUPPLY SERVICES 

DEPARTMENT OF SOS SOMATE
 
(prices as at Decemer. 1968) Page 13/14
 

................................................................ ........................... 4
 

Existing House ICost of Suilding
 
Connections Reqired Servicas 
 jor EXPaisiun 

I. 	. I --------------- I. . ..
 
INo.NoueI Future ISSWeraPe Sstm 

Iwo. I Munlcdpatity I Wter ISeuerage ICavctionlPopulation I 
................ I.....I.-----.I------	 ..........
........... ..------... 


I 	I Sonsonate 1 7,321 6,410 911 7,816 312,640 

2 jNahuizatcO 507 371 136 1,167 40,845 

3 lAcajutia 1.110 804 306 2,625 105,D0 

4 Ilzatco 1.301 645 656 5,.628 196,980 

5 Armenia 1.C75 679 396 3,398 118,930 

6 Isan JuLian 266 19% 72 618 21,630 

7 IJuayua 637 539 98 840 29,400 

8 ISonzacate 942 568 374 3.209 112,315 

9 ISan Antonio det Monte 389 167 222 1,905 66,675 

110ISanta Isabet Ishuatan 85 0 85 729 25,515 

I1 ICatucI 51 0 511 438 15,330 

112 ISalcoatitan 	 119 62 57 4891 17.415 

I II 
I...................... I ...... I ---- I............I------I................ I 

TOTAL 	 13,803 1 10,439 3364 28,862 I 1,062,675 
.........................................................................................................	 4
 

SOURCE : ISA Consuttants 
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APPENYDIX I !I .L.3 

COMMUNITIES WITH SEURAGE REQUIREMENTS TO BALANCE 
THEIR WATER SUPPLY SERVICES 

DEPARTNENT OF UWLUTAN 

(Prices as at December. 1968) Page 14/14 

I I Existing House ICost of Iultdingj 

I I Connections Required Services or Expansion 

I I ................... ......................... . I
 
I IN House Future ISeerage System 

No. Nunicipaity Water lSewerage I CorwctionslPoputation I 
----- I............ .............................
I.........................................
 

Iusututan 2,480 2,061 419 3,670 128,450 

2 IJiquilisco 63 331 137 1.200 42,000 

1 3 Santa Elena 679 99 580 5,080 187,960 

1 4 jIucuapa 902 627 275 401 14,035 

1 5 ISantiago de Maria 1,067 909 158 1,384 48;440 

6 I6erLin I 552 274 278 2,435 85,225 

1 7 IPuerto EL Triunfo 660 634 26 223 7,980 

8 Estanzuela 240 0 240 2,102 73,570 

I 9 jAiegria 144 0 14" 1,261 44,135 

10 IJucuaran 119 0 119 1.042 36,470 

11 EL Triunfo 262 0 262 2,295 0 

I 12 INueva Granada 91 0 91 797 27,895 

113 ecapan 124 0 124 1,086 38.0101 

01 222 1.9441 68,040 

1 15 ISanta Maria I 21 01 72 630 22,050 

1 16 San Buenaventura 202 1 0 202 1,769 61.915 

17 California 74 0 7' 6"I 22,680 

118 Concepcion aires 1 581 0 581 5081 17,780I 

I 14 Mercedes Umana 2221 

I I I I I I II 
19 lOzatLan 328 01 328 2,8731 100,555 

....................... I...... I...... I....----I...........I .......... I
 
TOTAL 8,739 1 4,935 1 3,809 1 31,3!3 1,027,190
 

..........................................................................................
 

SOURCE : ISA Consultants 
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