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EXECUTIVE SUMMARY

USAID/ET Salvador is assisting ANDA and PLANSACAR in developina water supply
projects for fringe sectors of some urban arcas and for small communities

in the rural area. USAID is now focusing on the developrent of groundwater
supplies using hand pumps. In December 1985 USAID Mission in E1 Salvador
requested WASH assistance to develop a rural water supply program. S & T/H

and WASH proposed a technical assistance through a three-person team for two
weeks. Finally a two-person team for two weeks was assitned under ACT-227.

Upon arrival to San Salvador the team discussed the scope of work with USAID

and modified it to incorporate a second component requested by the Mission to
jdentify technical assistance required by ANDA and PLANSABAR in order to expedite

the preparation of projects for implementation with USAID assistance.

Following the program for contacts suggested and arranged by USAID/Mission, the
team had working sessions with several national institutions, private consulting
engineering firms, construction and wall drilling comperies and V0. During those
sessions data was gathered rclated to the scope of work. The team also revised

several documents provided by national agencies and some references to the subject.
Finally a draft report was produced; discussed with the Hission and typed.

Based on the analysis of the existing situation at ANDA, PLANSABAR and other na-
tional institutions and private sector, WASH evaluated the capacity of cach one
to carry on a new naticnal wide program for hand pump irstallation using the -
existing installed capacity at private drilling companies.

On the other hand and in order to comply with Mission réqucst, WASH's evaluated
the existing worklcad and instituional capacity of PLANSABAR and ANDA to speed
up the preparation of projectffor implementation using USAID assistance.

ANDA is responsable for urban arcas. Due to its constraings and insuficient
installed capacity, ANDA created a special ynigé or project UDI to develop
projects in a short time, managed by a local consultant. This arrangemengy’is
working smoothly but still have some delays in fund disbursements.
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PLANSABAR is responsable for rural-arees of the country. A great deal of their
activities are devoted to attend requivements for the implementation of I1DB
loans. By now they are completing the second phase and preparing for the third
onc which covers 100 news projects to be implemented in 4 year at a cost of USD
2 1 million.

PLANSABAR installed capacity and physical installation are, withoutany doubt,
overtaxed with no single way to get out {grm such situation in order to attend

any othor kind of projects, old or new, with existing institutional resources.

Local consultants, constructors, drillers and managerial exnerience and capacity
is remarkable in E1 Salvador and it could be strengthen if sufficient market
is open.

Based on cvaluation results WASH team present a twofold program to comply with

Mission expectation:

First project proposes the installation of 1250 handpumps in selected rural and
_periurban areas over, a progrom schedule of three years. The total fixed cost for
1250 wellsof medium doﬁh finished with hendpump is estimated in US 7.075.500. An
allocation of US 590.000 is also suggested to import five drilling equipment to
strengthen the drilling capacity of loc2l contractorsand to develop local manfuc-
turing of 500 handpumps necded for the last year of the project. A third sub-
component of this project is the training for 1250 community handpump caretakers,
15 regional trainers and the implementation of 15 regional maintenance workshops
equiped with vehicles, tools, spare parts, heath education material and facilities
to collect water fees if the cornunity is to be chaﬁged for services. Total cost
of the project is estimated in USD 9.804.600 which include 20% for contingencies.

The second project proposes an inmidiate technical assistance for 1) USD 10.000

to complete 9 or 10 ongoing desings; 2) 4 weeks of a sanitary engineer to essist
PLANSABAR in identifying and prioritizing sets of communities for design and
implementation through private contractors; 3) USD 240.000 as technical assistance
per year to assist PLANSABAR to have designed some 80 proijects using local -
private consultants. This activity might need 2-3 years of - effort; 4) -


http:7.075.00

Construction supervisory services could also be performed through private consul-
tants. The cost of this item is uncertain yet; 5) A six weeks evaluation consul-
tanship at middle term is suggested at an estimated cost of USD 12.000;

The overall cost for technical assistance, for the known items of this component

would thenbe US 510.000 over two years of implementation.
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Chapter 1
BACKGROUND

In December 1985, the USAID Mission in San Salvador requested WASH
assistance to develop a rural water supply program for E1 Salvador. Because
of the scarcity of surface water supplies and USAID's concern about construct-
ing regional supply and distribution facilities that might be subject to sabotage,
AID is focusing on the development of groundwater supplies using handpumps.

AID will consider other Jocal types of water supply technologies (i.e.,
groundwater pumping or rainwater catchment) subject to an analysis of ease of
implementation of these types of systems. S&T/H and WASH proposed to the mission
that technical assistance be provided through a three-percon team for a period
of two weeks. '

1.1 Scope of HWork and Work Plan

The scope of work and work plan for the WASH consultants was as follows:

1. Assist mission in determining feasibility and scope of a water supply

program for rural,and some urban areas of E1 Salvador.

2. Provide criteria and program goals for source development (drilling
shallow and medium depth wells) and source improvement (enhancing and
disinfecting existing wells).

3. Assess alternative water supply technologies including handpumps, well

pumping and rainwater catchment.

4. Determine community and institutional capabilities to accept, implerent,
and maintain water supply facilities.

5. Develop a preliminary project design that incorporates the following
items:

o 1institutional arrangements
o provides 0&M management, community participation and health education
components in the plan



o provides water quality testing of new sources and ongoing monitoring
of quality for completed systems. :

o provides training (based on assessment of community and institutional
capabilities ) to include, but not limited to, pump installations,
desinfection practices, 0&M, and water testing.

Assist mission in determining need for and type of drilling equipment

required to support project implementation.

Assist mission in identifying consultants and private voluntary organizations
y Yy org

that can assist in the implementation and management of the project.

Prepare a draft report in English to be left with the mission before

leaving E1 Salvador. Mission wishes to place maximum emphasis on needs
assessments and developing project plan. Report should be written to provide
basic support for conclusions and recommendations.



1.2 Team Planning Sessions

In. February 6 and 7 a team consisting of two persons only (the third member

could not be assigned) participated in team planning sessions in order to:

©c O

Discuss the scope of work

Discuss team members working habits .

Prepare a preliminary table of contents for the report to be left
with the AID mission in E1 Salvador

Prepare a preliminary work plan for the team

Provide the team with background information



Modified Scope of Vork
bruary 10 the team met with Mr. Charles Brady, General Development
:er, US AID, in E1 Salvador to discuss the scope of work and the preliminary

» of contents of the report and the team time table - In this mecting it -
sstablished that the scope of work had to be expanded to encompass an asses-
by the team of the nceds in technical assistance of E1 Salvador water -

y systems excecuting agencies in order to speed up the formulation and

ition of a backlog of projects to be financed by AID.
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Chapter 2

EXISTING CONDITIONS

2.1 Proiject arca and porulation

——

El Salvador is one of the five Central American ccuntries.

To the ncrth and east, El Salvadcr has limits with Honduras; to
the east and south-cast with the Gelfo de Fornseca; to the south
with the Pacific Oceen; and to the west with Guatcmala. The
country has scme 21,041 sz with an average pcpulaticn censity
of 235 pecple per sz (1223). There are three well defined geo-
graphical areas which are the coastel arez alcng the Pacific
Ocean; the central plateau and the rountaneous region with ele-

vaticn up to 2,700 m., above sea level,

Cne cheain of mountains runs from rio Lempa valley to the north
alorg the Horncduras boréer; & second chain of mountains coes
from Guatecmala berder to the Gulf of Fenseca ketween the rio
Lemrpa valley and the low lands or ccastal area on the Pacific
shore. The coastal plateau ccmprises the low lands along 321

Km of sea shcres and has an average width cf 20 EKEm,

Dry secason in the ccuntry ncrmally occurs frcm middle Nevem-

ber to middle April with cne menth of transition tc the rainy
season which begins about May 21 and ends on Octcber 16. The
average yearly precipitaticr value is repcrted tc be 1,182 mm.

having a 80% concentration durirng the rainy season.

The country is divided into 14 "Departamentcs”, 261 "munici-
pics", 2;061 "cantones", 7.754 "cascrfos" and 29 "distritos".
-Urban pcpulation is considereéd tc ke that which lives in the
municipal capital cities while rural lives cutside those li-

mits and in the "cantcnes", "caserfos" and disperse pcpulaticn.

Poﬁulation estinates and distributicn by "departarentcs" are

shown in Tables 1 and 2 kelow. ., Such information
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is-taken, with-pecrmissicon, from a paper celivered by Mr. Wal-
ter Fecrosa de Amerfn, PFANIO/WHO engincer to the First Seminar
Werkshop en Water and Sanitation for Fringe freas, December
16-20, 1985



Table 1

URBAN AMND RURAL - 1950 a 200

YEAR TOTAL URBAN y4 RURAL % TOTAL
1950 1.930.641 700.618 36.3 .230.023 63.7
A1960 2.542.148 984.236 38.7 .557.912 61.3 2.79%
1970 3.397.642 1.384.732 40.8 .012.910 5§.2 2.94%
1980 4.539.515 1.902.507 41.9 .637.008 58.1 2.94%
1984 5.090.854 2.142.704 42.1 .944.250 57.9 2.89%
1985 5.235.673 2.204.868 42.1 .030.805 57.9 2.76%
19380 5.997.034 2.524.100 42.1 .472.934 57.9 2.66%
7;730.402. 3.213.819 41.6 .516.583 58.4 2.66%

2000

PLAN de la DIAAPS



Table 2

DEPARTMENT TOTAL 4 URBAN RURAL

E1 Salvador .539.515 100.0 1.902.507 41.9  2.637.008 58.1
Ahuachapdn 224.937 5.0 45.686  20.3 179.251  79.7
Santa Ana © 405.063 8.9 189.356  46.7 215.707  53.3
Sonsonate 305.218 6.7 109.925 36.0 195.293  64.0
Chalatenango 204.513 4.5 61.134  29.9 143.379  70.1
La Libertad 371.389 8.2 131.848  35.5 239.541  64.5
San Salvador .050.256  23.1 830.907 79.1 219.349  20.9
Cuscatléan 182.322 4.0 50.308  27.6 132.014  72.4
‘La Paz 227.533 5.0_ 60.646  26.7 166.887 73.3
Cabafias 154.314 3.4 29.056 18.8 125.258  81.2
San Vicente 186.008 4.1 1 52.786  28.4 133.222  °71.6
Usulutén 358.548 7.9 92.989  25.9 265.559  74.1
San Miguel 406.697 9.0 146.653  36.1 260.044  63.9
Morazin 181.627 4.0 37.246  20.5 144,387  79.5
La Unién 281.090 6.0 63.967 22.8 217.123  77.2

PLAN de la DIAAPS



Available information on percentaces cf rural and fringe area
population that have casy access to any kind of drinking water

facilities show the follcwing variations:

Type of Year
Area Service 19€0 1981 1982 1983
Urban Easy Access 5.8 5.5 5.4 5.2
Rural Easy Access 32.8 33.9 33.3 16.9
Toral rureal House conexion : '
populaticn ané E. Access 39.7 41,5 41.2 43.1

Source: Plan DIAAPS

On the cther hard, the totel equivalent for rural population
with water services of any kind is estimated on 1,252,422
(1983) beinc 15.6% scettered pcpulation. The team fcels that
the baseline for ccverage ecstimaticns is 1983 kecause data

beyoné that point is not well krown.

Nevertheless, there is still a large nurmber of rural popula-
tion withcut water facilities of any kind that need to be at-
tended@ in crder tc increment the coverage cr at least to match
with rural pcpulation crcwth, as well as to provicde easy access
drinkinc water to the populeticn living in fringe areas of the
principal cities and for the displaced percsons in camps and

cooperatives.

Recent studies and data analysis made by the Project EOPE de-
monstrate that access to water in apprcpriate quantities and
quality heve detericrated in the carps where by 19€5 a sinale

tap is serving up to 2,870 inhabitants

Furthermore, studies made by different instituticns docurient

the fact that pcpulation migration pressure over San Salvador
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and other cities has increased during the last years, is ec-
timated that some 500,000 persons live in frineg arcas cof Ean
Salvedor, that is to say, nearly 50%t of the total populaticn
of the Metrcpclitan area of the capital city. Scme 40% of
such populaticn lives in "colonias ilegales" and cther sec-
tors around San Salveder without ANDR cdistributicn systemn.
That population is getting water from vendors, public stard-

posts cr ANDA trucks.
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2.2 Institutions

‘Several institvtions perticipate in the water and sanitation
secter in El Salvadcr; some of them were centacted in order tc
"determire ccmunity and instituticonzl capabilities to accent,

o

implement and raintain water supply facilities", to learn about

their capacity to "provide water quality testing of new scurces

o7

anc¢ ongoing ncnitoring of guality fcor completed systems" arn
tec "identify ccnsultants and private veluntary organizaticns
that can assist in the irplementation and menagerent of the
(hand pump) project”. The perscns interviewed are listed in
Annex "A", and the meetings for their interviewing were ar-

ranged by AID Missicn, thrcugh Mr., Leopcldo Reyes.

The institutions visitead were the fecllcwing:

. Administracién Nacicnal de Acucductces y Alcdntarilladcs,
"ANDA" .

. Plan Nescional de Sancamicntce Bdsice Rural "PLANSABAR™.

. Direccidén ¢e Desarrcllo Cecminitaric "CIDECO".

. Organizacién ‘Pancrcricana Sanitaria "OPS",

. Banco Interarericanro de Desarrolle "EID",

. The Pecple-tcFeople Health Feuncation, Inc. (PROJECT HOFE) .

. Consulting Engincers and Well Drilling Centractcrs.,

. Inctitute Ricaldcene.

In the next paragraphs a short cdescripticn of the institulition
and the WASH team apprcciaticrs derived frem opinions given
by the interviecwecd perscns and scre reference material (Arnex

B) that was precvicdecd are given:

"2.2.1 ANDA

Is the institution respensible for the planificaticen, financ-
ing, executicn, maintenance and administration of the water
and sewer works nceded to prcvice wéter ané sewerage sarvices
tc the urban centers in the country. ANDA was created in Cc-

tcber 17, 1961. An important reason for its creation was the

-1 -



peed to make the urban water and sewer systers scX sufficient
freom a financial viewpoint. The municipal systems have been
overtaken by ANDA according to its capacity, and uvp to 1983

ranaged 125 of the 261 municipal systems in the country.

ANPA is using funds provided by AID through ORE to expand its
water distributicn netwerks and its sanitary sewers in some
cities in order to preovide scrvices to the periurban pcpula-
tiocn (colcnias inforrales). It also provides services te pco-
ple that has becn resettled O0r, displeced by the prevailing
internal ccnflict (revbicacdos y desplazacdcs) when they happen
to be ir a city managed by BENDA., In order to develop the
prcject in & shcert time, ANDA created a special prciject unit,
named UDI, maraged by a local consultant that has been charged
with the responsibility of ceexdinating the whole effcert pre-
pering ccntracting cdeocurments for consulting endcenstructicn
contractirng, and supervising the werk done by these centrac-
tors. This appreoach is felt te be effective, even though the
administretive and finencial management are retained by ORE.
The eligible ncighbcrhoceds are thcecse that cwn the land and

are willing %c repay the investment. ANDA has installed hand.
pumps in sore cases, ond feels thst its use cculd be apprcepiate
for "colcriias inforrales", but, due to a large ceficit that

it is facing, is not interestcd in giving svpport to an acti-
vity that would be not self financing. Besicdes, ANDA's capa-
city for ¢ & M in the system that manaces is overtaxed. ANDA
has cne central ILeckbceratery for water analysis cnly. There is
rot an effective cortrol of the water quality that suvpplieq,

is
due to a lack of the chemicals neeced for watcr anelysis.

In the near past ANDA has been deing the design and ccnstruc-
ticn by ferce account, recently, for the seventh phase of ORE,
design work will be dcne partially by lccal cconsultants, and
2bout half the ccrnstruction will be écne by lccal centracters.
The precurcment of pipes and ecouipment is dene by ANDA and
supplied to the ccntracters.

-.12 -
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.2.2 PLANSAEAR

fhis institution i1s part of the Ministry of Ptblic Eealth and
social Vlelfare, which is responsible for "introduction of vo-
:able weter and execution ¢f basic sanitaticen works in the
cural ceommunities, as part of an integrated medical ccrcept”.
’LANSABAR was censtituted as the Executing Unit fer the Natio-
1l Plan for Basic Fural fanitation in October 1980, by Minis-
:erial Rescluviion N° 322, reporting tc the upper levels ir the
iinistry. FLANSALAR's main cbjective is "cive support to the
rconomic and social developnent process in the rural area, by
‘eans of the improvement of the senitary ccrditicns thrcuch
yasic sanitation end community ecvcaticn acticns". PLANSAZSAR
1as exccuted two rural water system programs finarnced by IID
ind is about to start a third program, thet will build 10¢C
rater systoms to supply abeuvt 220,000 pecple, and will install
5,000 latrines fcr450,000 pcople with a cost of US$ 21 mil-
.ions, and an executicn peried of fcur years. The cemrmunity
size for this pregram is between 200 and 2,000 pecple. It is
:xpected that €0% te 70% of the systems will require purcing.
-n this program all the desicn work ané cencstruction has =zc

e done by fcrce acccunt. This recuirement forces PLANSAZAER

:0 use all its installed capacity in this prciject.

is part of the prcoram thereisa Techrical Assistarnce that will
)rovide short term consvltants in financial infcrmation ard

.n operaticn anc raintcnance. Also | visits to other coun-
:ries will be financed. PLANSABAR is building water sys<ters
wing AID funds froem ORE. Its execuvtion is being delayecd by
he leck of personnel to dc the desigr work, by insufficient
jasoline fcr field work (even thcugh there arc crnough survey-

.ng crews) and by strikes.

-n oréder to speed up thc design werk CRE has contracted le-

ral censultants that are designing water systems which stucies
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were done by PLANSAEAR. PLANSABAR is supervising the consul-
tants and the aftwerward censtruction. ORE is buyiﬁg the ma-
terials and paying for the construction labecr. PLANSABAR has
asked for ORE to pay for the censtruction supervision (because
now the sare personnel has to supervise BID, ORE and other
projects), but tc no avail.

The prccurcment aspect is a restrictien in the construction of
the systems whether PLANSABAR ov CRE are respensible. In order
to begin the constructicn of 9 water sYstems to be financec¢ by
ORE, PLANSAEBAR has requested that at least 50% of the materials

be celivered at the werk site before cermmencing constructicen,

The administration, operation znd maintenance of the water sys-
ters built by PLANSABAR is turred over te Loc¢al Administretive
Ecards (Juntas), which reccive supervision and support from
Plansabar Regicnal cffices. The Juntas bill ané ccllect the
water rates, and depesit the collecticn in 2 revolving fund.

As there is e lack cf payrent PLANERBAR is facing a deficit
corncition. The deficit is preduced, in part, for the C & M
ccsts of the punped systems; FPLANSABAR is currently ncootiat-
ing with the Juntas for them te pay the salaries cf the pump
operators.

Even thcugh scrme of the systems have hypcchlerination faci-
lities none of them provides disinfectiorn, due to the lack of
funds to Buy chemicals. There ere no labcratories fcr water
analysis in San Salvader or in the Regicnal cffices of PLAN-
SABAR, sc therc is no water quality contrel. A preject fun-
@ed by PHUD, that began in Januory 1986 will provide for the
laboratory equiprent supply for the Mirnistry of Public Health
and ANDA regional lsboratories. PNUD is also funding a Tech-
nical Assistance for hydrogeclegical studies. With the on-
going projccts TLANSABAR is overtaxed in its projiect imple-
mentaticn capacity, and dcesn't seem interested in managing
another project.
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The PLANSABAR engincers fecl that the hand punps could be used
in areas with arple ground water resources, high.water table,
and small popuvlaticn in the rural areas. They don't feel
PLANSABAR can give support in the maintcnance of the hane punps

uncder the present conditicns.

It is interesting to note that the twe mein prcgrams underta-
ken by PLANSABAR (the BID and ORE Programs) conflict in two

basic issues:

a) ORE pays the pecple to build the waterwcrks. BID
requires that the unskilled labor and local rmate-

rials be provicded free of charge by the ccmmunity.

b) EID firnanced water systerms Juntas charge a connec-
tion fece to the new users-that didn't centrihute
to construction. As ORE's systems don't reqguire
the cormunity's collaberation, there is ne basis

for this type cf chcrge.

It is convenient that scrwe criteria be developed to resolve
these discrepancies, ctherwise communities will be rcluctant
tc collabcerate without payment in the ccnstructicn of EID
systerms if they can be paid fcr the sarme work in the ORE sys-
tems .

2.2.3 DIDECO

DIDECO participates in some water system projects because it
has been designed as the charnel tec cdistribute the focé in
a PVA food for work precram thet provides the gcods te several

governmrental zgencies.

It is alsc responsible for the ccommunities' develcpment, and
participates in their crganizaticn. As part of its work it

has hacd some lirited experience in water wcrks ccnstruction.
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As part of their carmpaings they recommend the boiling of water

for human ccnsumption.

It deesn't secew that DIDECO can play any significant reole in
the hand purnp project executicn, but can be of importance in

the selection of ccmmunities tc be attended.

2.2.4 OPS/0OMS

OPS is'providing technical assistance to ANDA and PLANSABAR,
especially to the latter, and is managing the PNUD project for
laberatory cquipnent acquisition anéd hydrcgeolcgical studies.
On the other hand, it maintains a long term advisor fer sani-
tation ard 15 currently essigning shert terr censultants in
water quality control and coperation and maintenance.

At the recting with VASIH Team, the OPS personnel shcwed a

nild enthusiasnm for the hend pump project, ané previded some

background infeormetion. It wes remarked that:

The sector is facing difficulties in cbtaining spare parts.

< OPS efforts to improve operaticn and maintenance in PLANEA-
BAR have been tctally ineffective.

. There have been experiences with previous hané pucp prc-

crams, fcr instance in some count in Africa, that failed.
- r

2.2.5 .BID

BID has been financing prcijects both to ANDA and FLANSABAR.
Fcr ANCA the lest prcject was "Proyecto Zcna Norte", z water
suvpply imprcverent for San Salvadcr. The preoject, originally
estimated at a ccst of US$50 million was finished with a tc-
tal cost of UZ$E2.0 million. The censtruction time exceeded

the original estimate.

There ecixsts the possibility that some new improvements for

San Salvador water ernd sewer works be financed by BID. There
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also exists the idea to rehabilitate some urban water systems,

For PLENSABAR, BID has financed two Rural Water Programs, and
is beginning the third cne. In the executicn of the secord
one the executicvn time, originally established in four years
was extended to 6 1/2 years. The sectorial specialist feels
thet:

. The prccurement in PLANSABRR is too slow.
. Some changes in PLANSAEAR's organization will be needed.
. The design capacity of PLANSAEAR is below * the reguired

tc comply with the time frare (70 precjects in two years).

2.2.6 PROJECT HCPE

Project Hope, managed by "The People—téPeOple Hezlth Founca-
tion, Irc.", a non-prcfit orgaﬁizaticn, is pfoviding primary
kealth services to the displaced persons carps and certain -
agricultural cocperatives. The prcject is funcded through an

AID grant.by meens of a cocperative acreement.

KCPE employes 160 Szlvadoreans. Cnly the Directer ond Sub-

director are expatriates.

ECPE ccordinates its efforts with the Gevernment cf El Salva-
der in accerdance with an agreement between the Ministries

of Public Health, Agriculture, and Intericr and HOFE, the
_main counterpart being the Ministry of Public Eealth. The
Governrment provides of fice space, public services and

guicdance.
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Presently HOPE provicdes primary health care to 1500 pecple
monthly. In oréer to do so, HOPE has built 30 health posts
(dispenscrios) arnd provides the required lecgistic support
throuvch twe main offices, cne in fan Salvader and another in
San Miguel. HNOPE also is providing health educaticn epide-

miclogical monitoring, and vectcr contrel.

HOPE effects menitcring of the water quality in the settle-
ments where it is working using a Millipore perteble incuba-
tor and comparcs the results with the tolerable lirmits esta-
blished by "Agua del Pueblc" project in Guatecrmala because
they feel the OMS standards are too stringent. Based cn
"Agua del Pueblo" standsrds the water quality in mest of the
places is &zcceptable and doesn't show cclliform presence.

A sanitary inspector is rescarching the feasibility of home
water filtration using sand ancd carbcn. According to HCPE,
the mein water prcblem is nct water quality but nct enough

quantity and the lack of hygienic habits.

In the original project sccpe, presented te AID in 1984,
HOPE preposed "an .integrated prccram inclucing epidemiolcgi-
cal studies, prcvision of primary health care and imprcve-
ments in environmental sanitation. Due to budcetary ccns -
traints USAIE wes unable to fundé the porticns of the Prcject

KECPE's prcpcsals édealing with envirormental saritation.”

In September-October 19€5 ECPE hired a corsultanrt to prepare
"a paper describing an envirorrmental sznitation program for
the displaceé persons carps anc certain Eocpcratives shcowing
‘an increased need of water ar.éd sanitation in these human
settlements presumably to be presented tc AID for additio-
nal fuvnding because "Recent data analysis and field studies
docurent the fact that while certain conditions have irmproved

in the ccmpus (specifically, an increased numbexr of latrines,
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drainage improvements, and access to primary health care), the
preblem of acces to water in apprcpiate quantities and quality

has grown",

Accerding tc BOPE the displaced pcpulaticn is around 500,000
people. The scttlements increase or decrease in size, and
theose that develcep close to existing towns are overtaxing the
ccpacity of existing water systers creating prcblems to the
regular custcrers. It has been a policy of the Government of
El Salvacdor and dcner agencies that the previsien cf acequate
water supply would make the camps perranent and discourege
the inhebitants frcm returning to their original lands. This
previous ceoncept pcints to the convenience of using hand

punps as an interim sclution fcr the camps.

2.2.7 Consulting Engincers
Two meetings were held with tvo consultirng engineers, Mr. Gui-
llermc Imery and Mr. Carlos Mcntenegrc. Frem these recetings

it appears that:

. There are five tc ten consulting engineering firms with
experience in sanitary engineering cdesign. CRE and
FOSEP (Fonco Salvacdorelic para Estucics de Preinversién)
keep upcated lists cf prequalified censultents.

. PLANSAEAR has experience in contractine consulternts for
rural vater systems cesign wecrk. Most cf the systerns are
supplied by grcund water (wells or springs). It takes
between two and three menths to orccess a centract. The
usual form of payrment is lump sum with a 10% tc 15% initial
payment.

.« The rcrmal design centract is befween ¢4,000 and ¢15,000 per

project (usually a project is designeéd to supply several

ccmnunities) . The previcus figure cdecesn't inclucde tepo-
graphic survey which cost is between ¢1,000 to ¢1,500 per
kilometer. Usually it takes two tc three menths to prepare
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the design work. The unit cost and time per project coculd
be recuced if with each censulting firm were contracté 5 to
10 projects in one area (the time for completion would be
frem 6 to £ menths).

. The svpervision of construction could be handled by local
consultants, the approximate cost would be £10,000 per
meonth per system.

. Indivicdual expert services can be contracted with profes-
sicnal engincers at a salary cost of ¢£,000 per month.

. The preparation of the Terms of Reference fcr the consult-
ing contracts should be prepared by e:perienced engineers
in créer to avoicd vagueness, lccpholes, and clauses that
can interfere with the contract executicn.

. The type of Constructicn Management Ccntract that ANDA,
through UDI, is using is seen as an effective way cf

cevelcping a project.

2.2.2 Well Drilling Centractors

Two neetings were held with Mr. Orlando Flores. The follcowing

information was cbhbtained.

. There are about five large well drillirg contractors whc
cwn large and medium size rigs. It is felt thet for small
diameter wells (4" casing) in rural areas with pocr roads
small and easy tc transpcrt well drilling rigs are reguired;
these small rigs ccst about U5545,000.

. There is experience with different kind of wells: hand dug
wells, jetted well points, and deep wells drilled by cabue
tool ancd rotary rigs. The technolcgy'varies according to
the geographical zcne. There is a prcference to use im-
perted well screens, even though there is experience in
using sloted PVC pipe. PVC pipe has been successfully used
as well casing in medium depth wells. (300 feet).

. For shalloew to medium depth wells the well contractors

could dxill 50 wells per year.
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The principal prcblems the well drilling centractors are
facing arec the scarcity of cfreing currency teo buy spares,
-equipment and materials; the lack of financirg to buy new
rigs ancé¢ ¢rilling tocls, and the slowness of purchasing
using letter of credit proccdufes, that is being used, cdue
te a lack of cecrmercial credit in the U.S5.A, where they buy

most of their supplics.

2.2.9 Instituto Ricaldene

Instituto Ricaldone is a high schecel that gives technical
training in mechanical, electrical and electrcnic areas to
its students. It was visited because the Assistant Decn,
Pacdre Giuvseppe Ccro knows, ancdmoaintains werking relations,
with several incustries in El Salvador that could be able
ané interested in lccally meénufacturing the hand purmps.
According tc Padre Coro there are abcut ten industries that
could do the sjch, as there is lccal fabricaticn of light
agriculturcl rechinery. Padre Ccro feels that the lccel
in@ustry is lecosing highly trzined perscnnel cdue to the
internal ccnflict and that its cepability has been diminished -

in the last few years.

The VIASHE Team feels that it is doubtful that a high quality

hand pump can be irnrmediately manufacturcd lccally.



2.3 Vater resources

Water resources in El falvador are abundant both surface and
underground. Country water autherity, with the purpose cf
uncergrcund water develcpment have established five hydrogeo-

logical charecteristics, as follows:

I. Eoil ferrations with goed poresity and permcability
characteristics with high values of transmisability
and storage. WFater table is fcunc between 2 to 20 m.
depending upcn the tepeography of the ground. Sediments;
ccarsc and fine sand cre ccormmon in this type cf scil.
Yield is repcrted to rance from 500 tc 1000 GPM.Jetted
well being the most spprepriate technclcgy for water

withdrawal.

IT1. Volcanic rocks and fcrmaticns likewise with secondary
perrncability velues belengs tc this classification.
Yield rarnges from 200 to 400 GPI and the water table

is betwecen ¢ and 100 m.

IIT. It's characteristics are vclcanic scliments, ashes end
similar sediments with redium permeability and gcod
porosity vealuves., VWater level is loceted at 6C-1CC m
and yield cculd be 100 tc 200 GPM.

IV. Rock conglomerates and lava cdeposits are commen charac-
teristics of this area. Scmetimes hydrological condi-
tions are such that grcundwater is seeping thrcugh srall
fractures. Yield could be between 15 and 100 GPM and
water teble be from 80 to 100 m.

V. Hard rcck fermations with cenfirmed aguifers. 1It's
possible to chbtain yields of 20 to 200 GFM.

There is no doubt *that in the ccuntry there is abundant rain-

fall and some of the rein percclates intc the ground to re-



charge the aquifers. The yearly distribution of rain in E1l

Salvzdor is shown below':

Duration Average Rainfall
Days mm
Dry season ‘ 157 43.0% 77 3.8%
‘Dry to rainy seascn 21 8.5% 119 6.0%
Rainy seascn 149 40.8% 1.627 81.3%
Rainy to dry seascn 28 7.7% 177 8.9%
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Chapter 3
PROPOSED PROJECT

3.1 "Project Concept and_Strateay - Objectives anéd Coals

3.1.1 Prcject Concept and Strateqy

As can be seen frem the previcus cdiscussicn in chapter 2, there
xists the need to precvide with a water supply to ample groups
of- populaticn in E1 Salvacder, especially in the small rural
ccmmunities (less than 300 pecple); in the displaced perscns
camps; in the agricultural cccperatives ané in the periurban

areds where informal settlements cevelop.

In order tc cope with this need AID, throvgh CRE, has been
financing water cdistributicrn expansicn of existing systems,
which in some cases are nct developed in cenjuncticn with
souvrce of supply erpansicn (creatinge water shortage fer the
present ccnsuncrs), and in the constructicon of rural water
systens. A BID funded preject is cdirected te tursl commu-
nities that arc willing to participate with & cermmunity cen-
tribution of shout 202 c¢f the water system cest; and arxre cble
to pay water rates that can raise encugh funds to pay fcr the

operation and maintenance cf the syctems.

The ccnventicnal apprcaches that are being fellowecd suffer
frem two clear disacdvanteges if it is required to repicly
surply with pqtaktle weter the larce nurnbers cf populaticn

that require the service:

“a) The beauvrccratic procecdures reqguire lcng time for pro-
ject execution through the gcvernmentél agencies res-
pensible for the water supply sectcr (ANDA ané PLAKSABAR) ;
and ’

b) The water supply systems gce against the policy of ron-
permanence cf the displaced percscns cenps acdcpted by the

Governrcnt.
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The use of wells equiped with harc purps is a viable techno-

logical alternative beccause:

(.) It is an interim source of supply that can be uvsed until a
permancnt system is implemented.

(.) It vses untapped hycdraulic rescurces instead of creating
conflicts with the present users of water systems.

(.) It provicdes, if the wells are properly protected, safe

water fcr humen consunpticn.

The scctor project implementing organizaticns, AND and PLARSMABAR
have all their resorvrces ccecmmitted to the cngoing projects, ard
have started using private ccrsultants &nd contractcrs to help
the the prcjects' exccuticn. The lack of funds to pay fcr the
prcjects manacerent effcrts and for the private consultants'
services still impede the projects' timely execution. On the
other hand, LCPE, o Privete Vclurntary Orgenizaticn Is success-—
fully inplermenting a primary health services prcgrem for dis-
placed persons carps, and has expressed its willingness to in-
corpcrate watcr and sanitation ccmponents as part of their
project. The use cf a PVO, like HOPE, for the Hanc Pump

preject managerent can be very effective because:

(.) It works in areas where the prepcsed techrclcgy is suit-
akle.

(.) It has expericnce in dealing with communities in the

~rual arces.

1t feels the need to cemplerernt its ongoing efferts.

It has experience in dealing with AID, as it is current-

ly develcping en AID funced rroject.

(.) It has shown disposition to work with lccal personrel,

takinc advantage cof their knowledge cf loceal cernditions.
There exists in the ceuntry techrical capability to develop
the limited ergineering and hydrcgeclogical requirements for

the hand pump preject. Cn the cther hand, there cxists the
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well crillinc ccntractors to cdrill the wells and install the

pumps. DBoth should be used in the prcject execuvticn.

With reference tc Operaticn and Keintenance, PLANSABAR and
ANDA are facing larce financial cdeficits, a sitvation that
impedes the proper execution of O & M. The finencing insti-
tuticns devete all their resources to the constructien cf new
water systerms and limit thecir participeticen in O & M tc the
provision of technical assitance throuc¢h shert term consul-
tants, which is clearly ineffective. In crder for the hand
pump opeaticn and raintenance to be svccessfull it has to

be invclved as a preject cemponent; withcut resorting to the
existing instituticns for suppcrt.

In swrrary the project concept and ctrotegy is the implemen-

o

i
tation of a water supply project for the srall rurzl cemnu-
nitiecs, displeced persens caerps, acriculiuvrcl ccoperatives

anc inforral periurbaen ceveloprents vsing as a scurce cf sup-
ply shallow and medium depth wells equiped with hancd pumps.
The project raragerent will be the respensibility of a non-
profit organizaticn, this orcanizaticn will a2lso he respon-
sible fer menitering and supperting the operatien enc main-
tencnce to be dene by the ccecmmurnities curing the project
lifetire, inc¢luvding the quality ccntrcl cf the water supplied.
The preoject executicn will be cdirected by a Steerince Cemmit-
tee forned bty celected Goverrmental Crganizetions, AID and

the PVO and will uvse local ccnsultants and well drillirg

centracters.

As & separate effort, to facilitate the execution of projects
financed throuvg ORE, Technical Assistance funds will be pre-
vided to pay consultants services tc dc water systmes cdesign
work fcr PLANSABAR, using a schere similar to ANDA's VDI.
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3.1.2 Project Objectives and Goals

3.1.2.1 Hand Pump Project

a)

b)

c)

e)

To provide safe water by recans of wells equiped with haené
pvmps tc 225,000 persons by means of 1250 wells in the

rurai ané periurban areas in a three year pericd.

To incrcase the local well cdrillers installed capacity
frem an estimatecd capacity of 256 tc 500 wells per year
by financing the acquisition cof ¢rilling rigs to be used
by the well drillers in rural areas within the first

year of the project.

Tc create the lccal capacity to fabhricate an estimated
500 per yecar gcod quelity hand pumps by the encd of the

seccnd year cf the pregran,

Tc previde the physical reens and cevelop the adminis-
trative anc technical cepabilities at lccal and regice-
nzl level tec effectivelv cperate and moirntain the fcl-

lewing quentitles cf hand purps:

- During the first year - 250
- During the seccond year - 750
-~ During the third year -~ 1250

Tc enhance community participation in cconstruction enc
cperation enc raintenance of the wells and hand purg,
and to provide health educaticn te all the hané pump

users during the lifetime of the project.

3.1.2.2 Technical Assistance Project

a)

Tc preparé by centract with private ccnsultants the
final cdesigns for ten rurel water systers that PLARSABAR
will builéd with ORE assigned funds, cduring the first

semester of 1986.
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3.2 Alternatives fcr source dcvelogment and technolcnz

e —— ———" i S e Y. e, S, S o e

From data analysis and infcrration gathered thrcvgh team inter-
views with local professionals and technicians it appears that
El Salvador is a2 rich ccuntry in uncdergrcunid water resources,
specially at the coastal area and central plateau. Therc is
also a good experience ir .withdrawal of underground watcr by
means of drilled and hand dug wells for multiple purposes like
human consunmpticn and irrigation. Private cént:actors advised
the team that preductive water table at coastal area is fournd
at about 16 m cepth varying up to 60 m at the central plateau.
Due to the rcck formaticns encountered aleng the mountain
ranges, the prebabilitics of finding water at a reasonable
depth is uncertain. This fact provides a basis for the ceve-
lepment of appreopriate low cost technology to supply drinking
water, of zcceptable guantities and quality, fer rural commu-
nities ard fringe arcas by means of shallcw and medium depth

wells operated by hand pump, as cdescribed bebw :

3.2.1 Driven wells

The scil formation that prevails at the ccastal regicn is suit-
able for driven or dug wells. Driven wells are racde by criv-
ing a pcinted screen known as "well peint" into the water bear-
ing formaticn. To prevent damage, the peint at the lcwer end
is made of hard material like hard steel. It is irportant tc
design driven wells prcperly to ensure a ycar round supply of
water; this involves selection of well point; chesing a metiicd
of driving; and determining the required perscnrel, tcols ard

equipment,

Therc are two categories cf well pcints: the screen type that
consists of an open or perfcrated frame ccvered with one or
mere screens. This type is relatively less expensive but less

resistant to damage during driving cr over purping; the slot-
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ted type of well point is mcre expensive but less likely to ke-

come plugced during cver-punping.

Driven wells arc not suitable for hard reck or heavy becs of
clay or ccarse gravel; their practical cdepth is limited to
about € m. Most well points have a diamter in the 30-50 rm,
rangc. The yield from a driven well is generally small, some-
where between 0.1-1 1/s which would be sufficient to suveply

domestic water fer a cmall community.

3.2.2 Jetted wells

Do not differ mvch from driven wells and is much faster. le-
chanical force is not needed so that plastic instead of steel
can be used fer cosing and strsiner. Uncensolidated forma-
ticns and sancdy aquifers are best suitable fer this methced.
Jetted wells can be carried tc cdepths of about 60 m. increas-
ing the chernces of reaching a gocd yield. Constructirc these
wells reguires a water pump, hoses and cther materials which
raises the ccst. E1 Sealvacdor has a good experience in the

public enéd private sectors on this methcd.

3.2.3 Dug wells

Are made by digging & hcle in the ground. They can be satis-
factory if the conditions are right and generally ro scecial
equipment or skills are needed fer the censtructicrn. Usuelly
the diameter cf the well should be at least 1.2 m if +twc men
are to work together. Turther increasing the size of the
well is seldcm usefull since the additional yield is likely
to be very small. Dug wells provide bcth grovndwater with-
drawal and storagec cdue to their large diameter. They can be
constructed in almest any type of soil except hard reck; its
practical depth is about 10 r but depernding vpon the tyce ct
ground and fluctuaticns cf the water table, well for cermural
use are frequently between 20-320 m. Mcst dug wells reed an

inner lining made of brick, masorry, stone, ccncrete cast in
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site or precast ccrncrete rings. The lining also provicdes a
rseal-agalinst polluted water sceping frem-the surface into the

well; fcr this the well has tc be covered.

3.2.4 Cable tcol wells

Require special drill equiprent and skills to operate it but
they are very fast in compariscn with other retheds. These
wells can be sunk in nearly cvery type of soil and reech depths
cf 75 m or mcre increasing the changes of finding relizhle
groundwoter sources., To select the mest suvitable eguiprent to
be used in El Salvader wculd require the participaticn cf an

expert in geolcgy and drilling equiprent.

- 3.2.5 Alternative technclcgy

Where it is not pcssible to cbtain surface or groundwater fcr
household use at a recascneble cost, the rainwater harvesting
offers a simple and lcw cost sclution for supplyirng Zdrirking
water for small rural communities in E1 Salvader. Rainwater
can be collected from hcousé:roofs that cre made of tiles; cal-
vanized, aluminum or piastic corrugated sheeting. Rainwvater
needs to be collected thrcugh rccf catchmnents and stcered in
apprepriete ccentairers cr hcuseld cisterns., With sufficient
storage, the rocf-catchment could prcvicde water cver the rainy
seascn and scme 40 1l/cday which is the beeic drinking erndé co-
mestic water requirerents of 2 family of 6 persons,during 2

to 3 months of the dry seascn.

3.2.6 Hend pumps

‘Different types of hand pumps have keen used in E1l Salvedor.
Frem data analyzed by the tear it appears that out of scne
368 systems aéministered by the MSPAYAS, 58 are shallew ard
medium depth wells using @ hancé pump. PLANSABAR has standar-
ized the type of pump and is using the cast iron Red Jacket

type with fair resuvlts. Mcst of the problems enccuntered

- 30 -



are apparently due to a lack of proper maintenance procedufes and shortage of
spare parts. For the conditions prevailing in E1 Salvador, the USAID pump is
suitable. Is a single action, reciprocating, positive displacement pump designed
by Battelle-Columbus Laboratories for USAID. It's specifications are for long
life under secvere operating conditions, easy maintenance using single tools and
unskilled labor and suitable to be operated by women and children. The shallow
well versions have the piston and cylinder assembly incorporated into the above-
ground pump stand and are suitable for wells of less than 8 m deep. For the -
deep-well version, the piston and cylinder are below the water level as deep as

30 m or more.

3.2.7 Windmills

In some areas of L1 Salvador where hand pumps are likely to be installed, the
water table could probably be too deep to raise water by mecans of human effort

and no other source development may be available. In such a case, the team feels
that a windmill of proper size and design could provide an adequate and acceptable
solution.
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3.3 Project Elements

3.3.1 Feasibility

The total number and distribution of small rural communities that could be
supplied through a shallow or medium deph well and handpump is not well known,

but based on data ana]ysis and interviews with local authorities and -
international institutions working at water sector, the team found that USAID

can implement a program for instalation of handpumps in some areas of the country,

both rural an fringe urban areas. Some basic criteria are provided for the -
project design and implementation: '

3.3.1.1 Beneficiaries
One handpump can serve up to 30 families of six persons each depending upon
the distribution of the population. These represents a design populations of:

30 x 6 = 180 persons/pump

3.3.1.2 Water Consumtion

Considering the basic drinking and domestic water requirements of a family on
rural areas of the country, a consumption of 20 liters/persons/day is considered

appropiate.

This means that for a family of 6, the water need would be:

180 x 20 = 3600 liters/day

or 3600
(24) (60)

= 2.5 liters/minute
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3.3.1.3 Distribution

Whenever posible, the walking distance should be kept about 200 m one way
depending upon the topography of the terrain. E1 Salvador is a rather hilly
country where rural population lives mostly on top of the hills with a typical
linear distribution along roads. Children and wemen use to carry the water

to the house in plastic containers, "cantaros" of some 10 - 12 liters capacity
People in one comnrunity visited by the team reported that as an average one

of these "cantaros" provides the water required for one person per day. If that
js so, the proposed 20-1/p/day would definitly represent an upgrading step in
water availability for personal hygiene.



3.3.2 Operation and - -Maintecnance.

The success of a hand pump water precgram depends primarily on
the operation and raintenarce of the pumps. According to a
Wierld Bank document * "the record of hand purmp water supply
preograms is quite bad; failure rates of 30%-70% have been re-
ported within two years after pump installaticn. Each time

a system or harnd pump breaks down, the villagers will seek

water clsewhere, often from unsafe and polluted sources."

The geovernrmental instituticn responsible fer the rural water
systems in L1 Salvador is PLANSABAR. It has been stated pre-
viously that PLANSAPBAR can't prcvide effective supervision and
support tc the water systems that are actually in opecation.

Some cf the mere obvious prcblems are:

Leck of wvehicles.

(.)
(.) Lack cf repair materials (PVC pipe, sclvent, fittings, etc.
(.)

Lack of chericals for Zdisinfection.

The 0& »} practice is that once the system is built it is
turned cver tc an Administrative Lecard of lccal villacers
(Junte), that is gosponsiblc for billinc anéd collecticn, and
for O & 1. FLANSABAR gives support with plurbers and elec-
tricians regicnally besed. PLRANSARPAR cperaticns are basical-
ly financed by fuvrnds provided by the gevernment, and these
funds are nct sufficient. The cother scurce of funds ar
wvater rates that usually ere encugh for gravity flcw csysters,
but not enough for systers that need purmping and the use c<
electric power and have high maintenance costs. In corcer to
reduce its cperating ccsts PLANSABAR has adoptecd the follcw-
ing measures:

L)

(*) vorld Bank Technical Paper Number 12

Watter Supply and Sanitation Prcject Preparation Eandbock
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(.) Only systems whose water source doesn't need treatment
are built.

(.) For systems thet require pumpirg, only those larce
encugh to pey for the cperating costs are built.

(.) Presently, the payment of the pump operatcr, (that is
paid by PLANSABAR) is being trarcferred to the "Junta".

From the previous corments there are two basic conclusions:

(2a) The ccmmunity participaticn in O & M is a usval practice
.in El Sal?ador.

(b) PLANSABAR is in a difficult pcsition to give adequate
support to the rural systems that have been built up tc
now.

Based cn these two conclusicns, the O & M schere prcposcd
will rely on the commurity for local activities and on the

P.V.O0. for regicnal support, adopting a three tiers system..

At villegée level the villagers will be responsible for admi-
nistraticn and maintenance throvgh a local Junta sirilar to
the acdcpted by PLANSABAR, A ceretaker will be selected and
trained tc cperate and raintain the hand purp. The caretaker
training wil encompass hcw the purp is built and hcw it ope-
rates, trotble shcoting check list and the simplest rules fer
coping with drainage problems. As part of his trairing the
careteker will learn about the waterberre diseases, the need
for drairnazage and the need for hygenic habits. The carctakes

will be pfovided with tocls and a kit of spare parts.

At regicnal level there will be a regicnal support office
with a spare parts warehouse, and technicians to meke re-
pairs with which the village cannot cope. The regional of-
fice technicians will also visit the installations periodi-
cally to check on routine mainterance and operaticn and see
whether the installeticn is inlgocd repair. Alsc at the
regional level should be established an organizaticn that

will be formred by representetives frcm the lccal Juntas to

- 35 -



work as a means of feecdback for the FVO, ard tc serve as a
rucleus fecr regicnal O & M cooperatives thet could take
charge of the 0 & M when the project is finished, with a ni-
nimum supcrt from PLANSABAR.

At the third level, the PVO central office will be responsi-
ble for establishing policies and supervising and implement-
ing the overall precgram, budgeting, bulk purchase and supply
of materials and training of seccnd level personnel.

In corder to develcp the outlined schemne any agency with ex-
perience in this field shculd be contracted. irong its du-
ties there will be the develcprent of a Management Informae-
tien System, O & M procedures ard manuals, develcpment of

training material and the training of trainers for C & M,
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34  Project Preliminary Design

3.4.1 Mells

Local public institutions and .private companies have a great experience in drill
medium depth wells using the jetted systems. The capacity of public institutions
to assume additional responsabilities for drilling small wells is almost nil.
The team suggests that the project would be implemented through . private -
contractors.

These arefive private companies with an actual capacity for drill and finish
some 24 medium depth wells with the equipment they have now in operation, -
mostly for 150 mm in diameters wells. The team feels that such output could be
'1ncreased on a project basis and reach an end product of some 50 finished wells
per year per each of the five private companies using the existing capacity:

(50 wells) (5 companies) = 250 wells/year
to increase even more the capacity for drillad well development, it could be
necessary to include in the project ffunds for the adquisition of one extra -
drilling equipment for each company for the second year of the project. With
this criteria, the tota] capacity could be increased as follows:

First year Second year Third year

5 existing rigs 5 existing rigs 10 rigs

End product: 5 new rigs

250 wells End product: End product:
' ' 500 wells. 500 wells
Comulative end

product:

250 wells 750 wells 1250 wells

Based on local experience, the average estimated cost for a well runs between

3.000 and 6.000 dollars wich include cassing and well point.
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Which includes a PVC cassing of 100 mm and well point of 50 mm. For budget
estimations the team assume a general cost of 5,000 dollars for construction
of one well. So, this item would represent a total cost of US 6,250.000 c¢ollars.

The amount necded to purchase five now drill rigs, mounted on small truck could
be estimated in 40,000 dollar each, which gives a total capital investment of
us 200,000 dollars.

3.4.2 Hand Pumps.

- As stated previously, the tecam recommend the use of the USAID hand pump both
for, shallow and medium depth wells. Is has a'variety of advantages among which
is the possibility of local production of some pumps needed for the third -
vear of the project.

The estimated cost for such pump is 1,100 dollars which gives a total of US
1.375,000 dollars for .the threc years project. It would be necessary to import
some 750 pumps to cover the needs for the first and second year of the project
while trying to develop a local capacity for incountry manufacture of the other
500.

Detailed especifications would be writing for well constructions, capping and
protection against contamination. A11 wells need to be sanitary sealed water
tight and hahp pump mounted on a protrude above ground Jevel with gentle slope
from the pump to de drainage spill water sookaway.
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3.4.3 New Wells Desinfection’

A1l new wells after field testing and before be operative should be disinfected
with a hypochorite solution. The most easily obtainable and safest desinfectants
are chlorine compounds.Calcium hypochlorite, 70% strengh is rccommended for

a solution of 0.2 % chlorine in 25 liters of water using 7 ml of HTH; put the
mixture down the well, then operate the pump until the water smells of chlorine;
wait onc hour before pumping again; repeat the procedure and wait 12 hours and
then punp water until it does not smell chlorine.

The amount of HTH needed for inicial desinfection of 1250 wells could be estimated
in 32 kg. with a cost of US 500.

3.7.4 Water Quality

The most important parameter of drinking water quality is the bacteriological
quality. Water samples are examined for a especif type of bacteria that -
originates from human and animal excreta whose presence is indicative of faecal
contaminations. Faecal bacteria are members of the wide spread coliform group.
Suitable indicatorare those known as Escherichia-coli (E.coli) and faecal -
streptococci. In-.almost all small community drinking water sources faecal bacteria
are likely to be found being pointless to conden all supplies because that.
Water should be examined for faecal pollution using appropiate guidelines to
assess thesuitabilityof water source. Project Agua del Pueblo has proposed

a maximum permniissible level of 6 co1iformﬂ00/f5g rural water supply in Guatema-
la which could also be applied in E1 Salvador. Project HOPE in E1 Salvador is
reporting'their results using this criteria. Testing for faecal contamination
could be carr{ed out twice a year.

As for the chemical and phisical characteristics a yearly sampling could be
conducted looking for the principal parameters suggested by the latest would

Health Organization Criteria.
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3.5 Community Participation, health Education and Training

Community participation in a project of handpumps installations is considered

to be escential. Analysis of aboundant existing data shows thet the participation

in the earTy design stages greatly contributes to the general success of the
project. If the installations are not accepted and supported by the community
they are likely to be misused. Comnunity pcople can be motivated to help in
the planning; construction and the opecation and maintenance of the pumps.
The most important comnunity participation for the proposed project would be
on the performance of operation and maintenance responsabilities delegated to
them. Primary responsability for the continuous operation of a hand pump lics
with community, at local level, backed by regional and national levels. At -
least one caretaker (operadores) should be trained not only to better care and

up keep of the pump, but also may help stimulate activities like health education

personal hygiecne and adequate water use. For the whole project 1250 caretakers

will nced to be trainud at the following schedule.

o First year 250
o Second year 500
o Third year 500

This task will require a car:full planning and, probably, the training of -

trainers and allocation of funds for support activities.

At this stage, the team estimates that some US 300,000 will be needed for those
workshops to 1250 pump operator and about 15 rebiona] supervisors.

The team recommens that a training specialistassiststhe design of the courses,

contents, materials needed and so on.
The knowledge of the equipment installed is a garantee for a good 0 and M routine,

fhe people selected as caretakers of the pumps must participate at least in the
final stagegfconstruction to become familiar with the system. Also is important
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to prepare an inventory of the components of the equipment installed; this
can be achived by using a card for recording details of the shallow or medium
deph and its subscquent history of maintenance. An example of such card is

given in the next page.

Health education may be an important part of the community motivation. A -
user's cducation programme can be started as early as possible during the
construction, on personal, houschold and public hygiene and other selected

health aspects.

At community level its necessary to have tools and a stock of spare parts for
maintenance, like leather pistons,washers and other parts suggested by the -

manufacturer.

At regional level will also be necessary to have sprare parts, tools, adecuate

movil equipment like a pick-up all terrain and a equiped workshop.

The cost of this item could run about US 15.000 cach, that is an estimation of
US 225.000 for 15 regional units.
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SAMPLE EQUIPHMENT HISTORY CARD FOR A SHALLOW WELL

FRONT OF CALD

Di

srrict:

Date of Installation:

We

11 ldentification No.:

lame of Village:
Location of Well:

Humber of Users:

Water Quality Laboratcery Reference Number and Date of Sample;

Locetion of Hend Pump Spare Perts List:

Techinier! Date:

Z. Well B. Heud Pump
1. Hend Dug/Mechanicelly Dug .. 1. Name:
24 Inner Wel) Diezmcter: m 2. Type:
3. Depth of Well: o 3. Serial Ko.:
4. verage Wet Season 4. Cylinder Dizmeter: mm.

Depth of Watcer: o

5. Depth of Cylinder: m.
5. Average Dry Seacon
Depth of Water: m
REVERSE OF CARD
kecord of Yzintenance/Repair
Dzte Work carried [Matericl:, Spares, Time taken Coct Signature
out etc., used for vork

—
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36 Cost Summary

The following table contains a summary of installation of hand pumps

component; it cost and the phases for implementation.

On the cost effectiveness analysis it could be considere that:

a) Population be served

(30 families) (6 per/fam) = 180 persons/pump
(180) (1250) = 225.000 inhabitants

b) Unite Cost

9.804.600  _
S5 500 = 43.58 USD
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COST PROJECT IMPLEMENTATION

1986 (February 19)

by

1st. Year 2d. year 3d. year TOTAL
COMPONENT Quantity uso Quantity uso Quantity ush Quantity uso
. Well construction 250 1.250.000 500 2.500.000 500 2.500.000 1250 6.250.0:
. Purchase Drill Rigs 5 40.000 5 40.0
. USAID Hand Pumps Importation 250 2&5.000 500 550.000 750 8. .G
. USAID Hand Pumps Local Manufact. 500  550.000 500 550. 0
. New VWell Desinfection, HTH, Kg. 6. 100 13 200 13 200 32 5
. Training Pump Operators 250 50.000 500 100.0C0 500 100.000 1250 250.0
. Training of trainers 15 30.000 15 30.0
. Regional O & M Warehouses 5 75.000 5 75.000 5 75.000 15. 225.0
JB-TOTALS 1.720.1C0 3.225.200 3.225.200 8.170.5
. 20% contingencies 344.020 645.040 645.040 1.634.1
OTAL ESTIMATED COST 2.064.120 3.870.240 3.870.240 9.804.6
. . 9.804.600 _
Population Served - 225.000 unit Cost 55E 000 = 43.58 USD



Chapter 4

"PROJECT IMPLEMENTATION

As was stated previously there are two sub-projects tc be im-
blemented: hand purp sub-project and technical assistance
sub-precject, that can be implermented scperately. The first
one aims at the adoption of a techrclogical cpticn to supply
water to the very srall cemmunities in the rural area that
cent' be eccrncmically supplied by a water system, or that have
a low priority &and could not be incorporatecd in the ongoing
projects in the immediate future, and the periurban settle-
ments in cities where it is no fecasible tc extend the distri-
buticn netwerk tc incerporate these urban poor customers.

The seccnd sub-project is directeé¢ to the institutions (ANDA
and PIANSABAR) responsible for "the developmerit cf water sup-
ply and sanitary sewer prejects in the urban area (system
improvemrents tec incorporate perivrban settlerments) and rural
water systers and celincates some rmecasures te speed up the
éesign ancé ccnstructicn work. In the follcwing sectiens -the

two sub-preojects are cdiscussed seporately.

4.1 Hand Fump Subnrojcct_;mplewentasigg

This subproject is divicded into two phases: the first cre,
to be imrplementeé in the shert term, will use the existing
installec cepacity for well drilling iﬁ areas with well
known groundvater rescurces anc where the meec for water
supply can't be answered by other neans. This first phase
will involve the special studies to asses the applicability
of hand pumps in arecas where there is little informaticn
about grouncdwater cccurrence; will recorremé the need to
expand the well drilling capacity of local ccntracters by
reans of the financing of the purchase cf small well drillinc
rigs; will asses the feasibility of manufacturing locally

the hand pumps; and will asses the adequacy or the procedrvres
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used tc promote andé crganize the community and tc cperate and
‘maintain the wells and the purps. The seccnd phase, to be de-
sicned based on the results of the first one will comrpise
the expansicn of the sub-projcct to other areas and whatever
is required tc increase the capability tc drill or excavate

the wells and to prccduce the hernc pumps.

4,1.1 Hand pumps sub-project breakdcwn structure

In oréer to develcp the hand pump sub-project the activities

necessary to dc the werk have beern grouped as fcllows:

A. Project Unit Establishment
A-1. Project Aoreerent with PVO
A-2. Funds Allocaticn to PVO
A-2, Interinstitutional Agreerent

A-4, Prcject Unit Staffing

B. Ccoumrunity Participation
B-1. .Selcction cf area and eligible ccrmunities
B-2. Communities premcticn and crgarization (1st phase)
B-3. Cogmunities 0 & ¥ training and health eduvcation
(1st phese)

C. Encgineering and Special Studies
C-1. Field studies of the selected area (hycrecgeolcgy)
C-2. Design and specificaticns of wells and pumps
C-3. Desicn cf cormurity perticipaticn carpaign
C-4. Treining material for Operaticn and Maintenance
C-5. 'Bidding documents fer well Arilling centracting

and materieals purchasing '

C-€. First phase evaluaticn and seccndé phase aesign
C-7. Evaluvetion of lccal hané pump fabricatiorn capacity

C-f. Cperaticr anéd Maintenance crgenizaticn design

C~-9. Purchasing Cperation arnd Maintenance eguipment and rateria

C-10. Operation ané Meaintenance unit staffing
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D. Physical Execution (First Phasc)
D=1. Well drilling centracting
D-2. Ccnstruction materials purchasing (screens,
casing, hp)
D-3. Well drillinc and hand pump installation (FP)

D-4. Hand pump operaticn and maintenarce comrnissioning

E. Second Phase Cermunity Participeaticn
o-1. Selecticn of areas andé eligible comrunities
E-2. Communitics prcmotion and crganizaticn

E~-3. Conmunities O & ¥ Training and HEealth Education

F. Eeccnd Phase Physical Executicn
F-1. Well cérilling rigs purchasing
F-2, Local fabriceaticn of hand purps and well screens
F-3. Second¢ phase well drilling and hand purp installaticn

F-4. Hand purp opcratien and raintecrance commissiocning

4.1.2 Project Unit Crganizaticn

Figure 4-1 shcws an crganizaticn chart for the prcposed Frc-
ject Unit. At the first level are the FVO and AID; the fcr-
mer is respcnsible for project implementaticn, and has among
its cduties the administrative and financial furctions to sup-
port the prcsect manager's efferts, functicns that are shared
with other PVC prcjects ané are not specifically cedicatec to
the hand purxp sub-project. In this sare level is shown AID,
that will provide the funding fcr the stb-preoject and will
give overall direction and fcllow-up cf sub-prcject implemen-
taticn by the PVO. In the next level are shcwn the Project
Manager who is respcnsible for directing, corcanizing, planning

-and controlling the prcject execuvtion, and
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The Coordinating Cemmittee. In this committee will be repre-
sented both @NDA and PLANSABAR, DIDECO, AID, and the PVO.

Its function is to give guidance to the Project Manager to
avoid conflicts with ongeing projects in the sub-project area,
tc provide standards for the sub-prcject execution, and tc be
informed of the sub—pfoject cevelcpment. This last aspect is
of utmest importance, since at the corpletion of the project
the 0 & M of the instelled hend pumps will be turned over to
ANDA and FLANSAEAR.

Bellow the Project Marager are three functicnal departrment
heads, fcr Encinecering, Community Participaticen and Cperzation
and Maintenance; the particular role cf each of this func- .

tional suvbdivision is discussed in the follcwing paragreaphs.

Engineering. A sanitary engincer will be in charge of this
functicn, with the collaboraticn of ehydrogeolcgist. This

function will be respcnsible fcr:

. Develcping techrical criteria for ccrmunity selection.

. Field studies to select communities and to select well
lccation.

. Formulation of design of wells, and specifications fcr
drillinc or excavation.

. Bidding dccuvment preparaticn fcor purchasing of construc-
tion materials (screens, cacing, hand pumps) &and well
drilling.

. Supervision of well drilling and hand purp installaticn

. Liadgson between the hand pump technical advisor and the
PVO. '

The hanéd pump technical adviscr shoula be scme institutiorn,
like the Georgia Institute cf Technology, with ample expe-
rience in this field, to help in the selection of the hara

pump, participate in the preparation of O & M manvals anc
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in the training of the personnel at recicnal and corrunity
levels, and-advise in-the operation and maintenance systen
organizatiocn and irplementaticn. Alsc will be responsible
for the evaluaticn of local capabilities fer hand pump me-

nufacturing.

The hydrogeolcgist should be a local professional with gcod
knowledge of the geclcgy in the precject area, and could be

coentracted on a consulting or retainer basis.
All the well drilling shculd be cdone by lccal contractors.
The construction materials acquisiticn shovld be dcrne by

international puvrchasing by the PVO. f

Cemmunity Participaticn

The head of this function will be a sccial sciences profes-
sicnal, suppcrted by the fiecld pronioters and health educa-

. ters. It's responsbilitieis will be:

. Developing sccic-eccneric criteria for cermmurity selection.

. Developing training material, ard cdcing in-service trein-
ing fcr the field prcrioters.

. Field studies tc select ccmmunities frcem a sccic-eccrneric
viewpoint.:

. Project prcrction with the cselected ccomrmunities.

. Commqnitieé' crcanizaticr for participaticn cduring cons-
tructicn and for operaticn arnd maintenance.

. Health educaticn campaign cdesign feor the preoject area.

. Supervision of the hezlth education and comrunity parti-
cipaticn campaign developed by mass media contractors.

. Field studies to evaluate project irpact, baseline stucdy

and anntal evalvaticns.
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The community participation and hecalth education carpaign
will be developed by ‘the promoters and health educators at
the local level, supported by messages through mass media

contractors working in the project area.

Operaticn and Maintenance

This function will be headed by a specialist in the O & M
of rural water systems, who will be the supervisor cf the
O & M Maintenance crews that will work at a regional level,
giving supervision and support to the leccal cperators. Its

main respcnsibilities will be:

. Formulation of O & M traininc material,

. Develcping training sessicns for the personnel at regio-
nal and lccal levels.,

. Bidding document preparation for purchasing of vehicles,

equipment, tcols ané spare parts for hanc¢ purp maintenance.

. Operaticn and Maintenance organiéaticnal cesion.

. Planning ans scheduling preventive maintenance activities.

. Supervisicn of preventive maintenance done by lccal cpera-
tors and cxecution of ccrrective maintenance that can't
be done at the local level. '

. Hand pump operation ané maintenance ccrmmissioning to the

local instituvtion at the end of the h.p. sub-prcject.

First Phase Prciect Fvaluatiern and Seccnd Ehase Proﬁecg

Desiom |

Before tﬁe ernd cf the first phase, a team from an outside
organizaticn like WASH, will be charged with the task cf
evaluating the project first phase, and with designing the

seccnd one, so bcth will overlpa.

During the secené phase planning several decisions will be

made concerning:



. Expansion of the project to new areas.

...Local fabricaticn of well scrcens and hand purps.

. Need teo incrcase the well drilling contractors by means
of the acgvisiticn cf new well drilling rigs of a small
size that can be easily transported through narrow dirt

roads.

Based on the previoué decisions the second phase of the pro-
ject will.be launched. For this report preparation it was
assumed that the project will continuve, that the well driller
contractors will need extra equipment, of a lighter weight
to move ecasily in the rural rceds, and that the hand pumps
will be lccally manufactures, so the second phase was sche-

duled and costed with these basic assurmptions.

4.1.3 Institutional Arrangements

As can be secen from the previous discussions, there exists

the need to agree and institute the foilowing aspects.

PVO Selection and Contrgctirf

Even though a PVO that could manage the prcject was icdenti-
fied (HOPE PROJECT), there exists the possibility that ano-
ther mcre suitable one exists, scme time shculd be allocated
_to make afinal decision and some time 1s required to nego-
tiate, approve and sign the cocperative. agreement between
the PVO and AID.

ngrdinatinq Comnmittee Creation Agrecement

In order to make sure that the project will not conflict
with ongoing.efforts,that the communities selection will be
in the mest neceded areas, that the standards used are ap-
plicable, and that the eventual difficulties enccuntered in

the project execution are readily solved, it is proposed
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that a Coordinating or Steering Ccimmittee be created, with
representaticn cf the relevant national and internestional
agencies. The Ccordinating Committee will meet at least
semi-annuvally to formulate policies, review prcgress and
serve as the cfficial spckesran of the project, The Ccmmit-
tee will initially include representatives of the following
instituticns:
~ ANDA
- PLANSABAR
- Pan American llealth Organization
- Community Develcprment Division of the
Ministry of the Interior
- U.S. AID
- Naticral Conmitte of the Displaced
Perscns (CCNADES)

Technical Assistence in hané_pump technecleogy

As the use of hand pumps in o widspread fashicn heas not been
practiced in El Salvador, it seers that an institution with

ample experience in this fielcd, like the Georgia Institute of
Technolcgy should be centractec to assist in the project exe-

cuticn.

4.1.4 Project Scheculing

Table 4-1 celineates the timing of the activities listed in
Secticn 4.1.1 divided into three main tire slices. The first
one is a six mcnth period to stert the prcject; the sccend
one is a twelve mcnth peried, in thie pericd the first phase
.cf the project will be developed ‘using existing capabilities
and importing the required gocds. The third one is a twe-
year period; during this period the hand pump fabricaticn
will be started (providirg helf of the required pumps) and
0% of the hand pumps will ke installed.
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IMPLEMCNTATION

4-1
SCHEDULE

TABLE

’ROJECT START-UP
farch-Avgust 1986

1 -

—— ——

Project Agreement with FVO

Funds Allccation to PVO

Interinstitutional Agreement

Selecticn cf Area andeligi-
ble cormunities (ph 1)

Field studies of the selected {
areas

Design and specification of !
wells &end purps

Design cf cerrunity partici-
paticn campaicn

Training material for O & M

Bidéing Dccurents for well
érillirc ccntractincg and
materials purchasing

O & M orcanizaticn design
O & M materials purchasing

C & M unit staffing
¥Well ¢érilling contrcting

Construction materials
puerchasing

- -
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Septerber 1987

DPROJECT SECOND PEASE
to_Argust 1989

PROJECT FIRST PLASE
 _September 1986 to Avcuvst 1987

B.2 - Ccrmmunities prorotion and
ocrganization

B.3 - Corrmurnities O & M training
and health education

C.6 - First phase evalueation and
spcend phase cdesicn

C.7 - Evoluaticon of lccal hand
purp fabrication capacity

D.32 - ¥ell drilling and hend
punmp installaticn

D.4 - Fand pump O & ¥ ccrmrission-
irna

E.l - Selecticn of Areas and eli-
cible Ccrmunities (ph 2)

F.1l - ¥ell drilling rigs purchas-
ing

F.2 - Local fabrication of hand

purpes

- Communities prcmotion and
crganizaticn

- Communities O & M trainirg
and health education

- ¥ell érilling and hané
purp installation

- Hend pump O & M commissicn
ing

- Local fabricaticn of hanrd
pumps



4.2 Technical Assitance Subproject Irplementation

As was stated ecarlier AID has funded, through ORE, the ccns-
tructicn of water distributicn network extensions in several
vrban arcas in order to provicde service tc periurban settle-
ments. The managing of this effort is being dcne bv a pri-
vate ccnsulting firr, acting as a cccrdinating unit, and the
cesign and constructiorn of the works is being dene by private

local ccrsultants and centractors.

ORE is also financing the construction of rural water systems
to be designed arnd supervised curing constructicn by PLANSA-
BAR. The design and ccnstruction supervisicn is being cone
by PLAFSARAR reguler staff, as this staff is also respensible
for the cdesigr and constructicn cf systems firanced by BID
and by the Cevernmnent reqgular pregrerms there is a ccrflict

in pricrity assignrent and the design work has keen cdelaved.
The delays becone larger becauvse PLANSABAR faces cascline
shortage and werkers strikes thet slows down the cdesicn pre-
ducticn.

In crder to speed up the Cesign werk ORE has contracted with
loczl consultants the cesign of screc systems that PLANSABAR
has not been-able to finish (the fiecld work was firished but

nct the cesign werk and drawings).

According to PLANSAPAR, all the ORE funds would be committed

with ten rore water systems.

The Technical hssistance subproject consiste in finencing,
through CRE, the design cf ten rural water system with ean
estimated ccst of 100,000, a werk that should be cdone in a

six months perioad,.
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A'ccording with data provided by PLANSABAR, they have at present 10 uncompleted
designs on the ORE/USAID line that could require an additional funding estimated
in US 20.000 to get them completed in a six months period..

Duc to the shortage of time the team was not able to revise all the unfinish
and waiting list design projects. On the other hand, the team was not provided
with a record of existing small communities, by department, and their water -

supply situation.

Nevertheless, the team feels that PLANSABAR could prepare sets of eight projects
each and contract the designs with qualified private consultant firms. Ten of
these packages could be released per year at an average cost of 24.000 dollars
each. The total technical assistance for th{s jtem would be US 240.000 per year.
To achieve better results the team suggest the USAID provide four wecks technical
assistance of one samitary engineer to help PLANSABAR to identify and prioritize
communities which do not have water systems or they nced to be improved. This
T.A. could provide PLANSABAR with the opportunity to match USALD desire to speed
it up the preparation of projects to be implemented.

Furthermore, the -team suggest that the construction supervision works be contracted
with private consultant firms. At this stage the team do not have basis to

estimate cost of that part of the component. As a result of the analysis, the
technical assistance to PLANSABAR component could be sumarized as follow:

o Technical assistance to complete design
of 10 systems March-July 1986 ush 10.000

o Four-weeks of sanitary engineer to help
idehtifying and prioritising rural projects 8.000

o Design of 80 new projects through private
consultants July 1986-June 1987 240.000

o Design of 80 projects through private
consultants. July 1987-1988 240.000
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0 Six weeks of sanitary engineer to evaluate
progress and design strategies for -
implementation and supervision activities
1987 ' 12.000
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ANNEX "A"

Interviewed Persons:

Mr. Charles Brady -

Gary Dricker -
Leopoldo Reyes -

John Cloutier -

Cecily Mango -

Mr. Henry R. Ricahrds-

Ing. Reynaldo Villeda

General Development Officer
AID - Tel. 26-7100

Housing and Urban Development Officer
Program Specia]isf

Office of Projects

Developrient Planning and Programing Office
Director in E1 Salvador

The Cooperative Housing Fundation

703 Edificio Consesa

Diagonal Centroamérica No. 1011

Tel. 25-4562

Jefe Departamento de Proyectos

ANDA. Tel. 22-3235

Ing. Francisco José Gomez- Jefe Division de Operaciones

ANDA. Tel. 21-6067

Ing. Guillermo Imery- Imery-Trabanino

Ingenieros S.A. De C.V.
19 Calle Poniente Ho. 444-Centro de Gobierno
Tel. 26-6420 y 26-2959
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Ing. Carlos V. Hontenegro Hidrodesarrollo S.A. de C.V.
| Ingenieros Consultores

Ave. Las Palineras MNo. 4
Urb. La Sultana . Tel. 23-8902

Ing. Orlando Flores Gutierrez- Pozos y Riego S.A. de C.V.
Edif. Condomino Los Héroecs - Nivel 10 F y G
Boulevard Los Héroes
Tel: 26-4306 , 26-7718 y 74-1245

Ing. Carlos Ernesto Claramount- Jefe Departamento de PLANSABAR
9a. Avenida Horte, Primera Calle Poniente
Edificio Kafati, 2a. Planta
Tel: 71-5602 y 71-5792

Ilg. Roberto A. Arguello SubJefe Departamento de PLANSABAR
PLAMNSABAR

Geélogo José Alfondo Estevez- Jefe Seccién Hidrogeologia y Perforacion

PLANSABAR
Ing. Luis Arturo Celis Velasco- Ingeniero Regional de PLANSABAR en la Region
' Occidental.
Ing. Owaldo Pacheco Especialista Sectorial Banco Tnteramericano de
| Desarrollo.
Tel. 23-8300
Mr. E. Croft Lung Vice-President International Director
M.B. B.S. -Ph.D. Project HOPE

Tel.: 23-7311, 23-7733 y 23-7488

Padre Giuscppe Cocd Instituto Técnico Ricaldone
C.U. Libertad- Apdo. 1015
Tel. 25-5588, 26-2988 y 26-6886

Arq. José A. Ldpez Candell u.D.I.
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Dr. Raal Paredes Country Representative PAHO

Edific. Hospital de Maternidad, 4o.

Valter P. de Amocin _ Country Engince. PAHO
Tel. 22-0825

Ricardo Nifez VYoitschach UNDP/PAHO  Project Manager

Arq. José Carlos Lépez Candell - Edificio Torre Motino
79 Ave. Morte y 3a. Calle Poniente
Col. Escaldn
Tel: 23-0491 y 23-1845
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BID
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DIDECO
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DIAAPS

WASH
PNUD
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ANNEX "B"

ACRONYMS

Administracién Nacional de Acueductos y Alcantarilla-
dos.

Plan Nacional de Saneamiento Basico Rural
Ministerio de Salud Piblica y Asistencia Social
Banco Interamericano de Desarrollo

Organizacién Panamericana de la Salud/
Organizacién Mundial de la Salud

Direccién de Desarrollo Comunal Ministerio del Interior
Oficina de Recursos Especiales
Unidad de Desarrollo de la Infraestructura

Private Vluntary Organization

Decenio Internacional de Abastecimiento de Agua y

Saneaniento.

‘Mater and Sanitation for Health Projéct

Programa de las Naciones Unidas para el Desarrollo

Programa Mundial de Alimentos





