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SUMMARY
 

The scarcity of surface waters in the Santa Elena peninsula
 
has created the need for development of underground waters.
 

The MFM/FFH Director in Ecuador, with the assistance of the
 
AID sponsored WASH Project, has directed the efforts to
 
implement the project of developing underground water for
 
agriculture and human consumption.
 

The current effort deals with the selection of a drilling
 
rig that is adequate for the Project site, availability
 
of operation and maintenance technicians and an assess­
ment of the need for technical assistance.
 

The type of machine to be selected depends on the hydro­
geological conditions in the Project area, the nature of
 
the project and the availability of local individuals with
 
maintenance and operation skills. The machine selected
 
must be lightweight, permanently mounted on a truck, easily
 
operated and maintained and preferably have hydraulic
 
systems and a medium sized mud pump.
 

There are commercial companies which keep up-to-date parts
 
and provide maintenance for this type of equipment. They
 
include Portradill, Gardner-Denver, Ingersoll-Rand and,
 
Atlas Copco models.
 

It may also be possible to purchase a second-hand machine
 
from the United States.
 

The permanent personnel needed for the operation, mainte­
nance and outfitting of the well consists of an experienced
 
driller, an assistant and a site director or coordinator.
 
Occasional and subcontracted help may be hired from public
 
and private institutions such as: INERHI, IEOS, CANEC S.A.,
 
HIDROPERFORADORA ECUATORIANA Cia. Ltda., among others.
 



RESUMEN
 

La carencia de aguas superficiales en la peninsula de
 
Santa Elena ha obligado a recurrir a la explotaci6n de
 
las aguas subterrdneas.
 

El director de MFM/FFH en Ecuador, con asistencia de AID-

WASH PROYECT, ha encaminado los esfuerzos para implementar
 
el Proyecto de dotaci6n de agua subterrdnea con fines
 
agropecuarios y consumo humano.
 

La presente fase es la selecci6n de una perforadora ade­
cuada para el area del Proyecto, evaluaci6n de la capaci­
dad en operaci6n y mantenimiento, y las necesidades de
 
asistencia t6cnica.
 

El tipo de mdquina a ser escogido estj en funci6n de las
 
condiciones hidrogeol6gicas en el area del Proyecto
 
(naturaleza de los acuiferos), del objetivo del Proyecto
 
y de la capacidad y rendimiento de operation y manteni­
miento. La mdquina escogida debe ser liviana, montada
 
en cami6n, simple de manejar y mantener; dotada preferen­
temente de sistemas hidrdulicos y de una bomba de lodo
 
de capacidad mediana.
 

Hay firmas comerciales que mantienen actualizadas la lineas
 
de mantenimiento y repuestos para mdquinas de este tipo.
 
Portadrill, Gardner-Denver, Ingersoll-Rand y Atlas Copco.
 
No debe descartarse la posibilidad de adquirir una mdquina
 
de segunda mano desde los Estados Unidos.
 

El personal necesario permanentemente para la operaci6n,
 
mantenimiento y equipamiento del pozo es el siguiente:
 
perforador con experiei cia, ayudante y un coordinador. El
 
personal eventual e indirecto de apoyo puede ser obtenido
 
de las instituciones pfiblicas o privadas como son: INERHI,
 
IEOS, CANEC S.A., IIIDROPERFORADORA ECUATORIANA Cia. Ltda.,
 
entre otras.
 



Capitulo 1
 

INTRODUCCION
 

El Programa **Meals for Millions/Freedom" de la Fundaci6n Hunger
 
(MFM/FFH), ha venido trabajando en el Ecuador desde el ano 1967,
 
en la zona rural de la peninsula de Santa Elena. Su programa
 
estd dirigido a dar asistencia tdcnica y econ6mica a los pequefios

productores agropecuarios; lamentablemente, desde el afio 1978,
 
las lluvias medias anuales han venido disminuyendo, al extremo de
 
que muchas areas anteriormente cultivadas estdn casi abandonadas.
 

El director del Programa en el Ecuador, desde el afio pasado, ha
 
estado en contacto con agencias nacionales e internacionales
 
para 	implementar un 
proyecto de captaci6n de aguas subterrdneas
 
con prop6sitos de producci6n Pgropecuaria y uso humano.
 

El Proyecto WASH, auspiciado por AID y coordinacion con otras
 
instituciones, asiste a "Meals for Millions" bajo el siguiente
 
alcance, objeto del presente Informe:
 

1. 	 Identificaci6n de una m~quina perforadora apropiada
 
para el area en donde el Proyecto serd implementado.


2. 	 Determinaci6n del ntimero de pozos que puedan hacerse
 
al afio con la perforadora.


3. 	 Determinaci6n del nimero y clase de personas necesa­
rias para implementar este tipo de proyecto.
 

4. 	 Identificaci6n de la asistencia t6cnica local en los
 
recursos hidrogeol6gicos.
 

5. 	 Presentaci6n del Informe respectivo.
 

Los t6rminos de referencia, arriba indicados, fueron discutidos
 
con 
el Director de MFM, en Santa Elena, e inmediatamente se
 
realiz6 el trabajo de campo y el respectivo Informe segiln el
 
programa dado por WASH.
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Capitulo 2
 

IMPLEMENTACIO14 DEL PROYECTO
 

2.1 _ipo de mdquina perforadora
 

La selecci6n de la mquina perforadora mds apropiada para
 
implementar el Proyecto se ha realizado sobre los siguientes
 
t6rminos-bdsicos:
 

- Expectativas de aprovechar recurso hidrico subterrdneo en 
el area del proyecto. 

- Objeto en la utilizaci6n del agua subterrdnea. 
- Facilidades en la operaci6n/mantenimiento. 

2.2 Agua subterrnea 

Por principio, la necesidad de una mdquina perforadora, es
 
funci6n de existencia de agua subterrinea, en cantidad y calidad
 
aceptable para el uso humano y/o animal y/o riego. Por consi­
guiente, se ha revisado la literatura respectiva y con trabajo
 
de campo se ha hecho un reconocimiento hidrogeol6gico sinteti­
zando en Cuadro 6, Figura 2, los acuiferos ma's importantes estgn
 
relacionados a los dep6sitos aluviales, cuya expiotaci6n se ha
 
hecho con pozos excavados a mano y pozos perforados. Los
 
acuiferos en aluviales mgs importantes estgn entre las pobla­
ciones de 016n y Colonche. Actualmente las poblaciones de
 
Manglar alto y Montafiita tienden un sistema de abastecimiento
 
de la explotaci6n de este tipo do acufferos cuya capacidad es
 
del orden de 1 1/s/m. Sin embargo en los contrafuertes de la
 
cordillera de Chong6n - Colonche (Figura 3), las condiciones
 
geol6gicas, son favorables para el almacenamiento de agua sub­
terrgnea y recarga significativa seggn se pueden apreciar en las
 
isoyetas medias anuales de la Figura 1. Los demos dep6sitos
 
aluviales varian en su capacidad y calidad quimica del agua
 
asi en los aluviales -del rio Colonche; en el sitio Zapotal de
 
Colonche el caudal varia de 1,5 a 5 1/s/m, mientras que, aguas
 
arriba en Rio Nuevo la capacidad es de 0,5 1/s/m; en cambio
 
aguas abajo en Basbacal, la napa tiene baja capacidad. Adems
 
el agua tiene un alto contenido de cloruro del orden de 10000 pp m.
 

Un acuifero generalizado estd en la zona de Rio Verde relacionado
 
con el Tablazo marino, la capacidad especifica es del orden de
 
0,1 1/s/m o menor, proyectos de CEPE han confirmado estos datos.
 
El espesor del acuifero que .e identifica con la Formaci6n Tablazo
 
Ilega hasta los 35 m. de espesor.
 

Buenas perspectivas de encontrar aguas subterrineas estdn en los
 
conglomerados y areniscas Zapotal, miembro inferior de la Forma­
ci6n Tosagua, en iguales o mejores condiciones estdn las areniscas
 
calcgreas pliocenas de Bellavista, situadas al Norte de Julio
 
Moreno.
 

-2­



En condiciones de regulares a buenas, estd la Formaci6n Progreso;
 
un manantial de agua dulce en el sitio Laureles situado entre
 
Julio Moreno y Zapotal, indican las posibilidades de un aculfero
 
generalizado relacionado con capas de arenas calcdreas de la
 
Formaci6n Progreso.
 

La Facies arenosa Azticar del Olistostromo Santa Elcna, es impre­
decible por lia presencia de olistolitos arcillosos y fracturas
 
o fallas que pueden favorecer o no al almacenamiento de agua
subterrdnea y/o la contaminaci6n magmrtica. Afloramientos de 
agua en el sitio manantial de Azcar, San Vicente, comprenden 
lo arriba indicado. 

No debe esperarse agua subterrdnea en buena cantidad y calidad, 
en los miembros: Dos Bocas y Villongota de la Formacin Tosagua; 
tampoco en la Facies arcillosa Anc6n del Olistostromo Santa Elena. 

El agua subterrinea tiene una multiple finalidad: para uso 
humano - y/o animal y/o riego, por tanto hay alternativas en la 
optimizaci6n del uso. Actualmente, en algunos sitios, como por 
ejemplo San Vicente de Loja, Dos Mangas, se bombea agua de pozos 
someros para regadlo, venciendo un desnivel de hasta Ads do 20 
m., agotando continuamente los pozos de agua debido a su mala 
construcci6n o a la baja capacidad de los acuiferos. 

Segin andlisis econ6micos hechos por el INERHI, en algunos pro­
yectos - de agua subterrinea, han consideradn rentable el bombeo 
de hasta bO m de profundidad con caudales do rags de I 1/s. en 
cultivos especificos. Esta es otra raz6n que limita la fiiloso­
fia del Programa -Meals for Millions- la cual se basa en auto­
ayuda. 

Perforadora
 

Para identificar la marca y el modelo de perforadora apropiada 
para el proyecto, hemos hecho un inventario parcial de las 
empresas p6blicas y privadas mUs importantes que se dedican a 
la perforaci6n de pozos do agua. En el Cuadro 1 se resume los
 
modelos de mdquinas an cada una de las empresas; so puede

concluir quo las marcas "Portadrill e -Ingersoll-Rand- son
 
las mUs usadas. A trav6s de conversaciones con los operadores 
y responsables de perforaci6n so concluye que no so tiene 
mayor problema y que las lineas de repuestos para mantenimiento 
son buenas. Tambi6n existen en menor proporci6n las marcas; 
Atlas - Copco, Long year, Failing y Gardner - Denver, Walker 
Neer.
 

No so tiene experiencia en marcas Midway, Schramm, Brainard-
Kilman, Joy and Chicago neumatic. 
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2.3 Elecci6n de la mdquina
 

En Quito los distribuidores m6s comunes son:
 

ECOMIN S.A.: Gardner - Denver
 
QUENCO Cia Ltda.: Portadrill
 
GAMMA S.A. Ingersoll - Rand
 

De las condiciones hidrogeol6gicas del prop6sito del Proyecto
 
y de la experiencia en perforacidn de pozos de agua en el pals,
 
se permite concluir que la mdiquina debe reunir las siguientes
 
caracteristicas:
 

1. Ser de rotaci6n con sistemas hidrdulicos
 
2. Capacidad de perforar minimo de 70 m con 12 pulgadas
 
3. Empuje hacia abajo de 9000 kg.
 
4. Cabezal y plataforma retraible
 
5. Montada sobre cami6n
 
6. Bomba de lados duplex 5"'x6"; 600 1/min 20 Kg/cm2

7. Compresor de 3 m3/min a 15 kg/cm2
 

2.4 Rendimiento
 

E;i el Cuadro 2, se tienen rendimientos de aigunas perforadoras
 
obtenidos en proyectos ejecutados en aguas subterrdneas. Basica­
mente depende del tipo de mdiquina, del personal de operacion,
 
y del material del acuifero.
 

Los responsables de estas maquinas han expuest6, que la falta
 
de repuestos a veces ha provocado que la m~quina no trabaje
 
durante varias semanas. Los problemas en la perforaci6n per
 
entrampamiento de varillaje estd aminorado con: cabezales
 
hidrdiulicos, buena capacidad de izada y poder de la bomba de
 
lodos.
 

Con la mdquina recomendada y un personal capacitado para operar­
la podemos optimizar a un minxiino de 15 dias laborables, para
 
hacer pozo de 8 pulgadas, similares a los que tenemos en la
 
zona del Proyecto, sabiendo de antemano de un acuifero de agua
 
de calidad aceptable. El total de tiempo necesario para equipar
 
el pozo es ei siguiente:
 

- 2 Dias para movilizaci6n e instalaci6n
 
- 8 Dias para perforaci6n
 
- 3 Dias para desarrollo y ensayos de bombeo
 
- 2 Dias para equipamiento del pozo.
 

Debe tenerse en cuenta que los rendimientos arriba sefialados se
 
basaron en los elementos disponibles en el momento'de iniciacifn
 
de la perforaci6n. Estos fueron, agua para la perforaci6n, la
 
grava para los filtros, las rejIllas, las tuberias, y las bombas.
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Por lo tanto, bajo el r6gimen laboral de este pals y en condi­
ciones normales de trabajo, se estima un rendimiento de 20
 
pozos al afio.
 

2.5 Personal necesario para implementar el Proyecto
 

Para 	i-nplementar el Proyecto es necesario tener un personal
 
directo, relacionado con la operaci6n y mantenimiento de la
 
mdquina y un personal indirecto.
 

Personal directo es aquel que estg intima y permanentemente
 
involucrado en el proyecto:
 

1. 	 Director o coordinador cuyas funciones son: la
 
direcci6n, planificaci6n, adquisici6n de materiales
 
y equipos.
 

2. 	 Perforador: responsable de la operaci6n y mante­
nimiento de la mdquina.
 

3. 	 Ayudante de perforaci6n.
 
4. 	 Guardign / ayudante.
 

Personal indirecto o eventual es aquel que estd relaci'-nado
 
con la provisi6n de materiales, registros eldctricos, sondeos
 
el6ctricos, andlisis fisicos-quimicos del agua, ensayos de
 
bombeo, disefio de pozos y planificaci6n de perforaciones.

Este 	tipo de ayuda o asistencia eventual lo discutiremos en
 
el siguiente subcapitulo.
 

2.6 Asistencia en Hidrogeologia
 

En el Cuadro 7 se resume los recursos de asistencia t6cnica
 
en hidrogeologia y perforaci6n. Hay instituciones que tienen
 
funciones completas en cuanto al manejo del recurso hidrico
 
subterrdneo, el Instituto Ecuatoriano de Recursos Hidrgulicos

(INERHI), ha realizado, proyectos completos de captaci6n y

desarrollo de aguas subterralneas y mantiene dentro de su per­
sonal a geohidr6logos, geofisicos, ge6logos, perforadores y

qulmicos. Ademds, cuenta con infraestructura de oficinas y
 
talleres. Esta instituci6n realiza estudios hidrogeol6gicos
 
e implementa el desarrollo del uso del agua subterrdnea con
 
fines de regadio.
 

El Instituto Ecuatoriano de Obras Sanitarias, ejecuta perfora­
ciones de pozos para la captaci6n de aguas subterrdneas con
 
finalidades de consumo humano. Opera y mantiene equipos de
 
perforaci6n y personal tdcnico, as! como tambi6n infraestruc­
tura en oficinas y talleres.
 

Otras Instituciones, como la Direcci6n General de Geologia y

Minas,el Instituto de Meteorologia e hidrologia (INAMHI) y el
 
programa de Regionalizaci6n Agraria hacen solamente investiga­
ciones hidrogeol6gicas.
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Las Instituciones de ensefianza superior de Quito, Guayaquil,

Cuenca, Portoviejo y Machala mantienen dentro del programa de
 
estudios de Ingenieria Civil, geol6gica o agron6mica, cursos
 
sobre aguas subterrdneas. Ademds, algunas de ellas como la
 
Politdcnica de Quito o Guayaquil realizan contratos sobre
 
estudios hidrogeol6gicos. Finalmente, dentro de las empresas

privadas hay personal de reconocida capacidad, en la investi­
gacidn hidrogeol6gica y t~cnica de perforaci6n. Generalmente
 
este personal fue entrenado primeramente en las instituciones
 
pilblicas, V~ase Cuadro 1.
 

2.7 Conclusiones
 

- La mdquina mds apropiada para este Proyecto debe ser de 
mediana capacidad, portdtil y preferiblemente dotada de 
sistemas hidrdulicos. 

- El nilmero de pozos que pueden completarse durante un afio 
es de 20, con didmetros de 8 a 10 pulgadas y profundida­
des entre 30 y 60 m. 

- Para implementar el Proyecto es necesario un perforador
experimentado, un coordinador o director y eventualmente 
el apoyo de Instituciones piblicas y privadas. 

- Actualmente la dotaci6n de agua subterranea oscila entre 
250 y 300 d6lares por hectdrea regada, este valor estd 
en funci6n del costo de perforaci6n, bombas, gastos anuales
 
de explotaci6n del acuifero que son a su vez funci6n del
 
costo de energia, caudal, nimero de horas de bombeo,

altura de bombeo, rendimiento. Ademds hay gastos perma­
nentes como: seguros, mantenimiento e inter6s.
 

Estos rubros deben ser analizados en funci6n de los costos propios

dentro de la Fundaci6n Proyecto. Ademds, un abaratamiento en
 
costo inicial y de perforaci6n puede hacerse con ia compra de una
 
mdquina de segunda mano, anuncios se publican en revistas especia­
lizadas como: 
 The Johnson Drillers Journal; adem~s, la utilizaci6n
 
de entubamiento y enrejado de pvc abarataria el 
costo de equipa­
miento del pozo.
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NOMBRES 
OFICINAS 

N: MAOUINAS - MODELOS OBSERVACIONES 

PORFOPOZOS Cia Ltda. 0UITO Inger-soll-Rand, P0300 Comprada de segunda mano en 
U.S.A. 

AGROPERFORADORA Cia Lda OUITO 4 Portadrill: 2M500, MaLquinas antiguas, todavia 
2 M522 funcionando y rendimiento 

r egulare s 

CANEC S.A. UITO Long year 38 Maquina nueva, tambibn utilizada 
en mineria y geotecnia. 

H.P.E. Cia Ltda. QUITO 
 2 Ingersoll Rand-R0300 La uma maquina es nueva de buen
 
rendimie to
 

HIGGECO Ltda. QUITO 
 2 Long year - 34 Tambihn utilizada en eotbcnia y 
1 Long-year - 38 mineria 

C.G.G. Cia Ltda. QUITO 2 Acker B61-DR 
 Tambien utilizada en Geotecnia
 

ASUBSA Cia Ltda. 
 OuITO 1 Ingersoll Rand-PO 300 Mdquina nueva
 

PERLISA GOUAYAOIIIL 1 Failing 
 Mdquina usada
 

INSTITUTO ECUATORIANO 4 Portadrill, 1 Failing, 
 Maquinas mecanicas con problemas
OBRAS SATITARIAS (IFOS) QUITO 1 Walker Neer 
 en perforaci6n
 

IPSTITUTO ECUATORIANO 3 Portadrill (M500,522,524) La R-M 300 es nueva pero tiene
DE RUCURSOS HIDRAULICOS QUITO 
 1 Atlas Copco (R-M300) problemas, las otras son(INERHI) 2 Walker Neer mecanicas tambien con problemas.
 

CUADRO 1. Modelos de miquinas de perforaci6n que son utilizadas par algunas

instituciones p-dblicas v privadas, hay otras que generalmente sededican a la exploraci6n sub-superficial para geot~cnia y

eventualmente para la bfsqueda de agua subterranea.
 



Ingersoll Rand 
RO-300 de 22 a 30 dias 
(Sistema mec.nica) 

Ingersoll Rand 
RO-300 de 13 a 25 dias 
(Sistema Hidraulica) 

Portadrill 
Serie OO de 20 a 30 dias 
(Sistema mec~nico) 

Walker - Neer de 40 a 60 dias 

Failing 
CDF-2 de 30 a 40 dias 

CUADRO 2. 	 Rendimiento de las principales
 
maquinas perforadoras con sistemas
 
mecanicos e hidraulicos para pozos 
de una profundidad promedio de 60
 
metros y de materiales similares a
 
los de la Peninsula de Santa Plena.
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I Hidrogeologo (Eventualmente) 

1 Geoffsico (Pventualmente) 

1 Perforador (Permanente) 

1 Ayudante de perforaci6n (Permanente) 

I Ayudante y Guardian (Eventualmente) 

1 Director del Proyecto (Permanente) 

CUADRO 3. 	 Personal tecnico mfnimo 

necesario para implementar el 

proyecto segpn la maquina 

perforadora recomendada. 

- 12 ­



CUADRO 4: DATOS DE POZOS FXCAVADOS A MANO VISITADOS FN T1O SITIOS DONDE
 
SE IMPLEMENTARA EL PROYECTO
 

LOCALIDAD 


San Vicente 

de Loja 


Dos Mangas 

Sitio Iluevo 


Salanguillo 


LOMA ALTA 


CINCHAL 


SACACTUN 


PROFUNDIDAD 

EXCAVADA 


3 m 

4 m 

5 m 

3 m 

4 m 


24 m 

15 m 

NIVEL ESTA-

TICO AL-(6 DE 

OCTTIBRE 1982) 


I m debajo 

del lecho 

dei rio 


3 m debajo 
del lecho 

del rio 


3 m debajo 
del lecho 

1 m debajo 

del lecho 


2 m debajo 

del lecho 


18 m debajo 
de la terraza 

11 m debajo 
del lecho 

MATERIAL DEL 

ACITFERO
 

Gravas con 

arena 


gravas con 

limo arena
 

Gravas y 

arenas
 

Gravas 


Gravas 


Gravas con 
limo y arena 

Arena 


0 T P 0 S D A T 0 S 

En varics pozos observados el 
espesor del acuifero es de 4-5 m. 
Fl basamento es de lutitas negras 
laminadas. Tiso para regadio de mafz 
tomate y potreros. 

El basamento es areniscas y lutitas
 
de la R. Zapotal. Uso para regadio.
 

No se seca el pozo
 

Construfda con retroexcavadora,
 
acuifero de grava de 10 m de espesor y d
 
15 m de ancho sobre areniscas de la P.
 
Zapotal.
 

ConstruJa a mano; se agota despu~s de
 
3 horas de bombeo de 2 1/s. E1 acuffero
 
debe ser de menos de 20 m sobre
 
basamento de areniscas finas y lutitas.
 

Pozo de X. Wrancisco Borbor. Agua
 
para tomar no apta para regadio 

Agua para uso dom6stico y ganaderia; 
algo salobre, rocas de basamento son las 
areniscas de la Formaci6n Progreso.
 



(Continuacin) Cuadro 4
 

Los Laureles 8 m 	 7 m al pie de 
 Alrededor afloran areniscas y lumaquelas
 
la colina 	 de la Formaci6n Progreso. Agua de buen
 

gusto. Pozo antipuo a 9 Km de Sacachun
 
con direccion a Julio Moreno
 

Sube y Baja 14 m 13 m Arena Fina 	 Excavado en la planicie aluvial.
 
Agua de mal sabor.
 

El Azficar 9 m 	 8 m 
 Areniscas Agua salobre; uso muy restringido
 
finas con limo
 

Manantial 
 Areniscas y Agua solo para lavar y animales
 
de Az-icar 3 m 0,5 m conglomerados
 

NOTA: El uso y calidad del agua es dado por los usuarios.
 

I! 



UUAIJKU 

SITIO 


CINCHAL 


RIO NUEVO 


ZAPOTAL DE 
COLONC-tE 

MANANTIAL DE 

COLONCHE 


LJ 

BAMBIL 

DESECHO 


FEBRES 

CORDERO 


RIO SECO 


ZAPOTAL 


5*nrOMEBv~u 	 Dri 1JR0 mAN~TUA1~ 

ALGITNOS ACUIFEROS, FN BASE Dv LAS PFRFORACIONES Y ENSAYOS. 

P 0 Z 0 S L 	I T 0 L 0 G I A 0 B S E R V A C I 0 N E
 

4 Pozos perforados a rotaci6n 	 Arcilla aluvial de 5-8 M. 
 Aqua para irrigar melone 
de 20 a 62 m. de profundidad grava aluvial de 10 m y (3.500 micromhos) 

arcilla eoc6nica 5 m
 

Dos pozos a rotacion de 3 m Trea arcillosa aluvial de Capacidad especffica

de profundidad por (INtERRI) 	 12 a 12 m. Grava aluvial 0,5 1/s x m. 

de 6 a 8 m y arcilla 
eoc~nica en mas de 10 m 

3 Pozos de 25, 30, 36 m 	 Arcilla aluvial 10 a 14 m Capacidad especifica de 
profundidad hechos pOr INFRfI 0rava y arena de 6 a 10 m 1.5 a 5 1/s/m 

Arcilla eoc6nica m6s de 10 m 

2 Pozos hechos por el IF). 
de 19 y 23 m de profundidad 

Aluviones arcillosos y gravis; 
arcillas eoc6nicas 

Capacidad especffica de 
0,05 0,08 1/s/m
Variaci6n del Ton cloro 
300 a 10000 p.p.m. 

1 pozo heco por IFOS Aluvi6n de arcilla y grava Capacidad especffica 
de 0,1 1/s/m con cloro d 
300 p.p.m. 

2 Pozos de IEOS de 1q y 85 m Aluvi6n de arcilla y grava, Ion cloro en mE.s de 
arcillas eoc~nicas 10000 P.p.m. 

I Pozo de 1q m. Aluvibn de arcilla Ion cloro en mas de 
10000 p.p.m. 

3 Pozos del IE0S de 21, 60, y Aluvibn arcillas arenosas Ion cloro mas de 
.y 63 m. terciarias 3000 P.P.m. 

Transmisibilidad baja. 



(Continuacion) CUADRO. 5:
 

GUANGALA 	 I Pozo a rotaci6n 


B-- BASCAL 	 I Pozo a 30 m. 

JUAN MOqTALVO 	 3 Pozos por IEOS e INEPHT 

de 21 a 40 de profundidad 


PECHICHE 	 1 Pozo de 31 m de profundidad 


-- NTIAL DP i Pozo a rotacibn de 14 m 

CHANDUY de profundidad 


SAN RAPAEL 	 1 Pozo a rotaci6n de 87 m 
a 

VALDIVIA 	 14 Pozos de 10 a 60 m de 

profundidad 


MANGLAR ALTO 3 Pozos hechos por IEOS, 
y Compaglia Tecnica Sanitaria 

Aluvibn de gravas de 2 m 

y arcillas de 8 m. 

Aluvibn de arcilla (3 m) 
y gravas (4 m); arcilla
 
compacta (2 m).
 

Aluvibn: gravas, areniscas 

calcireas
 

Aluvibn Formacion Tablazo 

y Facies Azucar 


Aluvin y areniscas Azucar 


Aluvi6n de arcilla (3 m), 
arenas y conglomerados de 
Facies Azucar (87 m) 

Aluviones de arenas, arcillas 

y areniscas terciarias 


8 m de arcilla 	aluvial y 
18 m de gravas 	y arenas-

aluviales. 


Capacidad especifica
 
0,05 1/s/m.
 

Baja transmisibilidad
 

Capacidad especifica

0,06 1/s/m 1250 p.p.m. de
 
cloro.
 

Capacidad especffica
 
de 1.04 1/s/m con
 

cloro de 1R00 p.p.m. 

Capacidad especffica 
de O,R 1/s/m con cloro 
de 10000 p.p.m. 

Capacidad especifica muy 
variable entre 0,1 y
I/s/m. (Informaci6n del
Tng. del IEOS)
 

Capacidad especifica
 
de 1,1 a 1,3 I/s/m;
 
caudal de explotacion de 5
 
a 6 1/s. 



Reconocimiento hidrogeol6gico en las zonas 

CUADRO No. 6 Este cuadro se relaciona con la Figura 2.
 

MORFOGRAFIA
 
REGIONAL 
 ITNIDADES GEOLOGICAS 

1 VALLPS FLUVIALES Dep6sitos aterrazados en el valle y en 

el cauce. Capas dominantes superficiales

de limo arcilla y variable con la 

nrofundidad a limo arenosa 
- grava ­
arena limosa
 

Escombros de talud 	o de esparcimiento

2 COLUVIOS 	 alrededor de los cerros Azucar y San 

Vicente, y escombros en los taludes de los 
valles. Textura variable segun la 
litolog'a de las vertientes. 

Areniscas calcareas altas de Bellavista;

DEPOSITO MART- niveles de areniscas calcareas, duras 

3 NOS PLIO-CUATFR- entre Santa 'lena y Colonche; niveles de 
NARIOS arenas entre Ancon yi Chanduy; playas 

recientes y manglares de arenas a limos. 

Relieves fuertes monoclinales de areniscas
RELIEVES DE LA del miembro Zapotal, colinas bajas de

4 CUENCA DEL arcilla del miembro Dos Pocas y Villangota.
PROGRESO Cuesta y mesas de areniscas de la 

Formaci6n Progreso.
 

Relieves del anticlinal del Manqlar -
CFRPOS Y COLI - Alto formado por las arcillas Ancon,

5 NAS DE MANGLAR areniscas y conglomerados Zapotal y
ALTO Arcillas Dos Bocas. 

Colinas suaves de lutitas, arcillas y
COLINAS BAJAS arenas finas (Facies Anc6n) del6 DP ANCON olistostromo Santa Elena. 

geomorfol6gicas del Proyecto.
 

COMF. [ART OS HIDROGEOLOGICOS 

En la parte baja eiel rio Zapotal y

Tramo medio y altc del rio Colonche hay

acufferos "edianamente productivos v
 
pobremente desarrollados.
 

Hay un acuffero pequeio productivo

alrededor - de los cerros de San 
Antonio. Generalmente las terrazas 
alias fluviales se intercalan con estos 
dep6sitos. 

Hay un aeuffero generalizado

medianamente Productivo y,

desarrollado, especialmente entre
 
Chandy y Anc6n.
 

Acufferos locales com Sacanchfin, Julio 
Moreno etc., oue pueden ser muy
importantes. 

No se tiene conocimiento de acufferos
 
relacionados a estas capas geol6gicas 
pero deberia investigarse al pie de la 
cordillera. 

No hay acufferos y no se debe buscar.
 
textura y tect6nica no es favorable.
 

(S TGUE 



(Continuacion)
 

Cerros compuestos de areniscas y conglo 
 Acuiferos locales que pueden ser
7 CERROS ALTOS muymerados cementados, duros. 
 Son bloques importantes y generalizados,
AISLADOS levantados muy fallados 
 especialmente en los lineamientos
 

tect6nicos. La contaminacicn magmatica
 
un limitante de calidad.
 

Levantamiento geotect6nico. Secuencia8 CORDILLERA Aculferos locales relacionados a losde lavas y sedimentos volcinicos del 
 escombros de talud 
o fracturas - fallas
piso oceanico. Son rocds duras. 
 geol6gicas.
 

CUADRO 6. RPponorimiento hidrogeol6gico en 
las zonas geomorfol6gicas del

Proyecto. Este cuadro se 
relaciona con la 7iaura 2. 

0! 



INSTITUCIOfES Y ORGANISMOS OUE ESTAN RELACIONADOS
 
CUADRO. 7 CON EL ESTUDIO DE LAS AGUAS SUBTERRANEAS.
 

ORGANISMO 	 F U N C 10 NE S 

Realiza estudios generales de
 
INSTITUTO ECUATORIANO DE Hidrogeologia. Ejecuta captaciones
 
RECURSOS HIDRAILICOS de agua subterrLnea para regadio,


(ITIER{I) 	 controla el uso del apua. 

INSTITUTO ECUATORIANO Ejecuta captaci6n dt. aguas
DE OBRAS SANITARIAS subterrmneas para el uso humano 

(IEos) 

DIRECCION GENERAL DF 
GEOLOGIA. Realizar el inventario del recurso 
INSTITUTO DE METEREOLOGIA H'drico subterrfineo (Investigaci6n
E HIDROLOGIA (INAMHI) Hidrogeol6gica) 
MINISTERIO DE AGRICULTURA; 
PROGRAMA DE REGIONALIZACION 
AGRARIA 

- ESCUELA POLITECNICA NACIONAL
 
DE QUITO (DEPARTAMENTO DE
 
GEOTECNIA)
 

- UNIVERSIDAD CENTRAL DEL Dictan cursos sobre Hidrogeolofa
 
ECUADOR (FACULTAD DE
 
GEOLOGIA MINAS Y PETROLEOS) Realizan estudios especfficos sobre
 

- UNIVERSIDAD DE GUYAQUIL aguas subterraneas.
 
(FACULTAD DE CIENfCIAS iiA
 
TURALES) 

- ESCUELA POLITFONICA DEL 
LITORAL (FACULTAD DE 
GEOLOGIA MINAS, PETROLEOS Y 
GEOTECNIA) 

NOMBRES DE PERFORADORES, 	 con experiencia, que pueden ser
 
contratados para entrenamiento del
 
personal. De la Compagia CANEC S.A.,
 
Quito:
 

Germin Olipa 
Nelson Proaflo 
Bolivar Balarezo 
Matti Palla. 
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WATER AND SANITATION FOR HEALTH (WASH) PROJECT
 
ORDER OF TECHNICAL DIRECTION (OTD) NUMBER 102
 

June 29, 1982
 

TO: Dennis Warner, Ph.D., P.E. 
WASH Contract Project Director 

FROM: Victor W.R. Wehman, Jr., P.E., R.S. 
A.I.D. WASH Project Manager 
A.I.D./S&T/H/WS 

SUBJECT: Provision of Technical Assistance Under WASH Project Scope
for U.S. A.I.D./Ecuador - Meals for Millions (MFM) PVO 

of Work 

REF: A) Quito 3677 dated 26 May 82 
B) Letter Andrade (MFM)/Farr (U.S. A.I.D./Ecuador) dated 24 Mar 82 
C) Letter Farr/Andrade dated 24 Feb 82 
D) Letter Anderson (U.S. A.I.D.)/Andrade dated 14 Jan 82 
E) Document - Meals for Millions/Freedom from Hunger Foundation -

Water Resource Development Program for Ecuador, Aug 81 

I. 	WASH contractor requested to provide technical assistance to U.S.
 
A.I.D./Ecuador as per Reference.A, pragraph 1
 

2. 	WASH contractor/subcontractor/consultants authorized to expend up to 15
 
(fifteen) person days of effort over a two (2)month period to accomplsh
 
this technical assistance effort.
 

3. 	Contractor authorized up to 10 (ten) person days of international and/or
 
domestic per diem to accompTsli-htis effort.
 

4. 	Contractor to coordinate with LAC/DR/HN (P.Feeney), LAC/DR/ENGR (R.

MacDonald, and Ecuador Desk Officer (R. Lindsay) and should provide

copies of this OTD along with.periodic progress reports, ETAs, etc., as
 
requested by ST/H/WS and LAC Bureau personnel.
 

5. 	Contractor authorized local travel within Ecuador as necessary and 
appropriate to accomplish this technical assistance effort NTE $400 -tour 
hundred) without prior written approval of A.I.D. WASH Project Manager.
Local consultant not authorized trips to or from WASH CIC for befim..r 
debriefing purposes. All coordination needs to be carried out by phone 
or cable between WASH CIC and local Ecuadorian consultant. 

6. 	 Contractor authorized to obtain secretarial, graphics or reproduction 
services in Ecuador as necessary and appropriate to accomplish tasks NTE
 
$500 (five hundred) without prior written approval of A.I.D. WASH Project
 

-- 'Manage r. 

7. 	Contractor authorized to provide for local vehicle rental as necessary
 
and appropriate to carry out technical assistance.
 

8. 	 WASH contractor will adhere to normal established administrative and 
financial controls as established for WASH mechanism in WASH contract. 

_21 ­
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9. WASH contractor should definitely be prepared to administratively or
 
technically backstop field consultants and/or subcontractors.
 

10. 	 Contractor to leave a draft report with MFM and U.S. A.I.D. before
 
terminating work. Consultant to provide WASH CIC, U.S. A.I.D. and MFM
 
with final report in Spanish within 30 days of final field visit to MF 
field areas. 

11. 	 Mission should be contacted immediately and technical assistance 
initiated as soon as convenient to MFM and U.S. A.I.D./Ecuador. 

12. 	 Appreciate your prompt attention to this matter. Good luck. 
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COPY , " L TEL E IRA
 
PAGE 0' QUITO 03677 2G1943Z 5701 001451 A1D1283
 

ACT I . ,l- 35 

ACTION OFFICE STHEE- -. L
 
INFO 
 LASA-03 LADP-03 PPCE-01 PDPR-01 PPPS-03 AAST-01 CMGT-02
 

ENGR-02 RELO- 1 MAST-Ol /019 A6 227
 

INFC OCT-CC AMAD-O '036 w
 
R----------------------------------013242 
 270345Z /38


! R 26},929Z- MAY 82
 

FM AMEMBASSY QUITO
 
TO SECSTATE WASHOC 4450
 

UNCLAS cU:rO 3677 

AIDAC
 

FOR: S&T/HEA V. WEHMAN, WASH PROJECT
 

E. 0. 12065: N/A
 
SUiJECT: REQUEST FOR WASH TECHNICAL SSISTANCE
 

REF: WEHMAN/ANDRADE TELCON, 5/14
 

1. DURING RECENT TOY TO ECUADOR, VIC WEHMAN HAD OrPCRTUN:TY
 

TO OSCUSS TECHNICAL ASSISTANCE NEEDS CF MEALS FOR S:LLICNS 
(REFTELCON). MISSION SUR.-CRTS MFM RECUEST FCR CCNSULTANT TO
 

ADVISE ONi_CA__RCPRIATE WELL~aLLIQECUIPMENT AS OESCRIBED
 
TO WEHMAN, AND REU -TH AT WASH CbN'--- 'ITH A LOCAL
 
ECUADOREAN HYDROGEOLOGIST FOR ONE WEEK FOR THIS PURPOSE.
 

AND P=O­2. WEHMAN IS FAK4ILIAR WITH SCOPE OF WORK RECUIRED 

ASSIST-GRAM RECU!REMENTS OF MFM. WE THEREFORE REQUEST H:S 

ANCE._lI_.F..,,.NG)C.QaJ SCPE FOR THE CONTRACTOR. MEANWHILE,
 
MPMA" WILL CCNT:NUE TO GATHER EXISTINr GRUND WAT - -A.FM
 

GCE AGENC:ES.
 

3. PLEASE ADVISE SOONEST AVAICAS:L:TY OF CONSULTANT
 
SERVICES.
 
WEST 

UIICLASS IFlED 
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SOEU-HELP FOR A HUWNGRY WO
 

* * ~bnta 	 Lilania, Ma~ 4do 1,9U2 

:)YEL-fO ECUJAIYlI
 
.:(o Ctnital Sawaz~ uai11.1,1Elena,. 

1). Box 5402 

yaquil, EcUitdOf br . U'rRLYcE..4O­

*tea K nne t h iirr 
JerQi - DA.b.un dfa Salud -NIRP.Y NEL'-E!'
 
1)"A11), Lcuador 

LJuito. 

LUstimado Wbctor Fairr: 	 '._ ...6 

ILstoy inuy aponadoa per no habur centostado­
inrnodiatarnte sus inquiutudes acerca do nuostra solicitud para la 
calabor~acifn du wiSH, ya quo wo oncentraba fuera del pais, asiastion­
do a unz, rcuni:4n a nivel mundial de proyactes do Meals For M~illions 
on Sarsta barbara, California. 

Con respocto a sus preguntas debo indicarlo-


I.- A., realidad no homes llojiado a nino~n arre6I1ieSpUcifjcwtodav~a 
c,,n ul M~Lnisteiai de Salud, excep~o por conversacivnos informales 
caul perbenaal .ocal3 y con el ititi. l'orros,' .Jfe dol lIb0S on !ai ­

-6vincia del Guayas. L-a razbn principal es quo no huoija croldo ­
vr: coiivenionte couIpruwatfrfIOS con Lin convonio ctiando tudavia noa fal 

*.........~ a mucha irdorntac ibn, para impleniontar Uia progjrania do perforaciein; 
* *~ *usto, parta do la Aistoncia que deseamos consocguir de *VASIi era

.i'QNT,...~an lo referante al. tipo do Ierforadora adacuada para Osta raqi6i,
.1.-.~la cantidad du pozoL qu s podr porfpar ormQ o afl con cii­

cha per loradora, n~inimo pursonal iwcasario para dosarrollar un ­
* 0,... proy~cLo do osta naturalaza, otc. Los fondos para la adquisici6n

do la uitquina, ropuestos y horranaiwntas ser~n responsabilidad ­
nuostra consoguirlos. 

.. HOMOS iniciado oojstionos tondirintes a consoguir informaci6n r~cni*ca actualizada du institucioties como C1.z~i e IN6RI quo nos nT 
* .~..* ~quo en quo lugarus y a quG~ proruzididad so puede cunbwguir avjua tiu 

f ii~tf; omo oxporioneia exisLtj la do lEGS quo lianu un isirsterua 
.~.. daijua y* 	 '~ du pot4bie para Manlaralto Muntafiita on funcionamign'o ­

provcy~rndu~ie do un pozo do B0 motruti do protundidad. hl M.inisterio 
do Agricultura ya, nor. ha ofrccdo intorosarso diroctauonto an con­
soguir toda la informaci~n dispoii y su dosco do participar un 
un procyrama canto Q1 quo ostaruos trataixia do dosarrollar. Un rui pro 
XiUwo viaja a tiulto yu ontraromus on convurtiacioijas mis formal~os ­
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.MJ"' {eeaIs for M;iflions/f edom ftoin" ang er fol:ii'd. 
SELF-HELP FOR A HUNGRY WC 

: 'YECTOECUADOR
 
,;. u Ccuiual Sanlt., Elow, udur 

Box 5402 
...41uI, Ecuador 

con el jollnistorlo do Salud para oste propbsito. Las comunidados 
ya han manifostado su desuo y nucesidad do verse beneficiadou ­con estu prograna y la activa participacibn quo toadrin on ou ­ejecucibn. Do hocho por nuustLra xperioncia do varios aAos -va­
bajando sd1o an al campo ya sabomos qua las conmunidades rospon­
den uiuy rosponsablemente cuando so las permitQ, y c'r. si coni­
an en las instituciones quo con ollos trabaiAn. 

3.- Sn nuestras actividados tonamos corao 
premisa involucrar a la ­mayor cantidad do institucionco nacionalus posibles, aunquo CUA
s61o a nivQl local, do ahi qua la perforacibn do pozos so harla 
niguiendo un ordon do prioridades previamente ostablecido con -el consenso do las instituciones participantos y l6gicamento -las comunidades camnesinas. Sn la zona existon unos pocos pozos
profundos on haciendas privadas, do ujnto quo ha podido cubrir
al elevado costo do la perforaci6n con omprosas privadas, quo -
nos 
demuostran la oxistencia do aqua subterr~nca, sin embargo 
-nos 
vaos a apoyar en los datos tOcnicos qua consigamos como ­
moncionO anterkormrronto. 

Nuostros directivos an Estados Unidos astAn ubicando las posiblas fuontaf do recursos financieros para la compra ­
do 1A perforadora paro 4 ustamento nocositaos sabor exactanwnto quetipo do parforadora detbe;os conseuuir p.,ra esta zona, ahi la asio­
toncia do WASH. 

lienmos HLu-jado a la conclusi6n quo la Cinicaci6n a corto plago par., 
solu 

uulir u LA cr*Lica situaci6n on quo so on­cuentra la Pgnlnsula de Sziita 41(aza par la sequla, as la captaci6n
do agua subturf.iiwa., cu: prupCtiJos du pLoduccibr, agropecuaria y do consumo humaitu. L"xistez mucli.a vx|juctativas un las comunidadus
pusinas o instituciuuus 

cam­
locales acurca de Io que nosotros podamos ­hacor a osto ruspccto. Los pAtjir[5s du los peribdicos du iebroro y -Warzo osiAn l]uonas de cJ.&wurosCs articulto duacurca la beocuia on ­ul Litoral, Aunclue no so Dunciona tucha a la Puninsula do Santa SBl 

na, QsLa o& 1-i rgtzent per la clue ustanos 'irmomento OQvpeilados on im­
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- eals for ."ij!ius 1 redog from ilunger fouadaii: 
SELF-XEL? FOR A HUNGY WORN 

(raI:, :u:o n, 

,; ('TO E(UA!UR
• .(; ulal Simla Elena, &.ddor 
ilux 5402 
.; , Ecuador 

Fpementnar el proyocto do aqua, cuyo costo aunquo hiblo mos de ­

unos )j 3L).ouoo sorA inf.Uio en rcla 16. a]l survicio quo se va 
a proporclon-'r on producciGri y salubridad, y por lo cual usta­
nxob buscaihdo la asistencia que m.&s podamos consevuir, contando 
on gran umdida per supuehto con la que AID y ASH nos pueda ­
proporciollar. 

LA tercera somana do Abril estaremor ­
en Quito con nuostro Director Regional para ArA;rica Latina y,­
el Caribe, Sr. Louis Ziskind, ospurazido tener la suert do or­
contrarlo a usted para profundizar un poco m"ts sobra 01 Toma." 

Lu agrnduzco mucho la atoncitn quo pros 
taron a nuostra solicitud. 

Co diainento 

LAUT AND RriADEi NU.Z 

c.c. Lwui. libkinid. Latin AnlricariL Caribbean Rog.ional Director 

LA/vdeo 
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F0. 54.82 

Quito, Febrero 24 de 1982
 

Seflor 
Lautaro Andrade 
Director Proyecto Ecuador 
Meals for 'Millions Foundation 
Casila 5402 
Guayaquil 

Estimado sefior Andrade: 

En reforencia a la solicitud presentada por "%,Ieals for Millions"-
Gunyaquil, para la colaboraci6n del Proyecto WASH, hemos conver­
sado con nuest-os funcionarios an Washington, quienea al respecto 
ban formulado las'siguientes preguntas: 

P.7. parte D.1 - Qu' arreglos especificos, si los hay, ban sido 
realizados con el %inisterio de Salud para proporcinnar educaci6n 
para la salud como complemento de las actividades del proyocto? 
Qui'n sera'responsable do la operaci'n y mantenimiento (incluyendo 
la adquisici'n do repuestos) para el sistema de agua? Quien provee­
r los rondos para dichas adquisiciones? En cuanto al mantenimiento 
do los iistmas,.qua aspectos seran especificadoa dantro del conve­
nio? Qui'n dar.a el eutrenamiento sobre los' sistemas do operaci6n y 
mantenimiento a los mierbros de la cemunidad? 

P.11 - Es razonable considerar que los cinco puntos indicados (en 
especial el iro. y 2do.) ser-2n lieva.dos a caboZ 

General - En cuanto a la estrategia qu.o se seguira para perforar 
los pozos, quS as lo que so ha cnm.ido? Qu' otras alternativas 
existen? Qu' posibilidades hay do qua exista suficiente agua sub­
terrnea para sonsumo humano/animal. y 'ieo? ' Qu caracteristicas 
tiene Ssta agua subterranea? 

Agradeceremos nos envie su contestacin escrita a =os puntos arriba 
mencionados, para que dicha informaci6n Ia podamos transmitir a 
nuestras oficinas en Washington para su consideraci6n. 
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IZ.54.82 
Pig. - 2 

Una vez mis apreciamos el intares por usted demostrado an cuanto a 

la actividad qua desarrolla el Proyecto WASH. 

Muy Atentamente,
 

Dr. Kenneth Farr.
 
Jefo - Divisi'n de Salud
 

FHD :JLAnderson: ibg
 
Clearances: FHD:KFarr (in draft)
 

O/DP:PMaldonado (in draft)
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FHD. 10. 82 

Quito, Eaero 14 da 1982 

Se-nor 
Lautaro Andrade 
Director Proyocto Ecuador
 
Meals for Millions Foundation 
Casilla 5402
 
Guayaquil 

Estimado seior Andrado: 

Lanmento haber tenido tan poco tiempo el 6 do Enoro ltimo, pars 
tratar con usted sobre el Proyecto do Agua para Santa Elcna. 
He leldo al folleto "rograma do Desarrollo de Recurcos de Agua 
para Ecuador, ASosto, 19Si" sin haber "encontrado ivm.rmacion quo 
especifique c'mo al Proyecto WASH auspiciado por A.I.D. puede 
apoyar sus esfuerzos. STrvase escribirnos d'ndonos detalles es­
pecificos sobre qua clase de cooperacion usted contempla. Luego 
do recibir su respuesta tendr' mucho gusto en tratar este asunto 
mas adelante con los fuacionarios correspondientes. 

Ademas, nos interesa conocer sobre la relacin que existe entra 
este proyacto y la Donaci6n Conj.uta,o que actualmento Meals for 
Mill;.ons esta solicitando a A.I.D. en los Estados Unidos. Tengo 
entendido qua por lo menos aligunos aspectos de los proyectos do 
la peninsula do Santa Elena sern -financiados bajo el proyecto 
do Meals for Millions. Quo relaci'6n tendria cualquier asistencia 
conseguida a trav s del Proyccto WASH con la 'asistencia bajo la 
Donacion Conj unta? 

Agradeci'ndole por su interns en A...D. y en espera do sus prontas 
noticias, me suscnibo do usted, 

luy Atentamento,
 

J.L. Andorson
 
Asesor cn Salud Pu-blica
 

FHD:JLAnderson:ibg 
Claances: FHD:KFarr (indraft)
 

O/DP:PMaldonado (indraft)
 
A/DIR:AMDIaz (in draft)
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MEALS FOR MILLIONS/FREEDOM FROM HUNGER FOUNDATION
 

I. OVERVIEW OF THE FOUNDATION
 

A. BACKGROUND
 

Meals for Millions/Freedom from Hunger Foundation I (MFM/FFH) isa
 

non-profit corporation, incorporated in and under the laws of the
 

State of California in 1946. Itoperates under an organization
 

charter and is administered by a Board of Trustees who serve without
 

pay or compensation.
 

MFM/FFH was founded as a voluntary relief agency by Clifford Clinton,
 

a California restaurateur who fed the hungry free in his Los Angeles
 

cafeteria. His search for a low-cost food or food-supplement with
 

which to feed still greater numbers here and overseas led to the
 

development of Multi-Purpose Food (MPF), a high nutrition, protein,
 

vitamin and mineral food supplement.
 

In the early years, MFM/FFH concentrated on the development and
 

distribution of MPF. In the early 1970's itwas recognized by the
 

Board and staff of MFM/FFH that a food distribution relief program
 

was, at best, a stopgap response to the problems of hunger and
 

malnutrition. Since then, MFM/FFH's emphasis has been on programs to
 

provide: 1) training in food technology and nutrition education;
 

2) technical assistance inprocessing high nutrition, low-cost foods;
 

and 3) organization of nutritionally-oriented integrated development
 

1in March, 1979 the Board of Tz'4atcej agrced to become successor 
to the Aterican Vracdom from Hunger Foun'dationand to c'nend thc 

AlFMI charter to adopt a new one, AMeals for Millions/Freedomfz'om 
Hunger Foundation. - 33 ­



programs called Applied Nutrition Programs (ANP's). ANP's are
 

comprehensive, interrelated activities focused on improving local
 

food production, consumption and distribution by and for the benefit
 

of local communities, particularly the children from 0-6 years of age,
 

as well as pregnant women and lactating mothers.
 

MFM/FFH has programs on-going in ten countries of Latin America, Asia,
 

Africa and the Caribbean, and in the United States.
 

Funding for tnese programs is provided by private donations and by
 

grants from the United States Agency for International Development.
 

B. INTER-AGENCY RELATIONSHIPS
 

Meals for Millions/Freedom from Hunger Foundation has a close working
 

relationship with many of the other private voluntary organizations,
 

which work in related programs. MFM/FFH is a member of Private Agencies
 

Collaborating Together (PACT), the American Council of Voluntary
 

Agencies for Foreign Service and Coordination in Development (CODEL).
 

It maintains a liaisor with several of the Freedom from Hunger
 

organizations around the world through FAO, and with the United Nations
 

through a consultant to the U.N.
 

C. ORGANIZATIONAL PHILOSOPHY
 

MFM/FFH believes that an integrated approach is essential for
 

achieving success in development programs and that the problems of
 

hunger and malnutrition cannot be separated from the problems of
 

poverty, overpopulation, unemployment, poor sanitation, lack of potable
 

water, lack of health services, and low agricultural productions. To
 

break the cycle of poverty and to improve the quality of life, a
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'participatory" and "self-help" approach that is sensitive to the
 

social, cultural and economic realities of developing communities is
 

required.
 

Therefore, all MFM/FFH programs in developing communities are conducte
 

inassociation with indigenous organizations (Drivate, church, state,
 

local or national). The organization seeks recognition and approval
 

of the governments involved at all levels but does not depend on them.
 

Because MFM/FFH's special skills are in food and nutrition training,
 

food technology, and applied nutrition programming, and because it
 

does not seek to duplicate all disciplines, it collaborates with other
 

international development organizations in the U.S. and abroad.
 

To the extent possible, MFM/FFH employs%indigenous personnel and
 

provides long-term support and assistance to enable communities to
 

carry forward programs after MFM/FFH support ceases. The approach of
 

MFM/FFH is to stimulate changes from within rather than simply to
 

transfer technology skills.
 

D. GOALS
 

MFM/FFH's overall program goals are:
 

1) to strengthen the capabilities of communities in the developing
 

nations to solve their own food and nutrition problems;
 

2) to do so within the framework of their existing economy and
 

culture;
 

3) to give special emphasis to the nutritional needs of infants,
 

children, pregnant and lactating women;
 

4) to advance and perfect the "participatory" or "self-help"
 

approach to achieving lasting development.
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E. FUNCTIONAL AREAS
 

Four major functional programs operate in response to identified
 

needs:
 

1) Applied nutrition program
 

2) Food and nutrition training
 

3) Food technology transfer
 

4) Documentation - MFM/FFH Information Resource Center
 

F. PROGRAM METHODOLOGY
 

Programs designed to-deal on a community level with the interrelated
 

problems existing in developing communities require MFM/FFH to:
 

1) identify developing countries which have food and nutritional
 

development problems that MFM/FFH is prepared and competent to
 

assist in resolving;
 

2) complete a feasibility study before making a decision on whether
 

or not to develop a program in any selected country; the
 

feasibility study considers MFM/FFH criteria as well as local
 

government cooperation and support and local needs;
 

3) select a site or sites within a country (whether long-term or
 

short-term); the tsite(s) should be well defined areas within
 

which MFM/FFH could expect to have some impact on the problems
 

identified;
 

4) complete a needs assessment (baseline) survey of population/.
 

participants to be included in the program;
 

5) develop an overall program which is designed to respond to the
 

food and nutritional needs identified within the beneficiary
 

group;
 

6) identify funding sources for program components;
 

7) implement the program components a funds become available;
 

8) evaluate the program on a regular basis;
 



9) publish and disseminate documentation on programs or on specific
 

projects, including technologies and training techniques.
 

The focal point for all programs isto strengthen the capabilities
 

of people indeveloping comunities to solve their own food and
 

nutrition problems
 

- 37 ­
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II. PROGRAM DESCRIPTION 

A. AREA Rvicw 

1. CLIMATE 

The Santa Elena Peninsula constitutes the northernmost extension of the Peruvian 

coastal desert and the beginning of the transition to the high rainfall areas of 

Colombia. During the May to November period, the region is characterized by the 

dominance of cool onshore winds from oceanic high pressure areas associated with 

cold coastal sea currents. Though the air may be humid enough to cause mists or 

low clouds, it is not uplifted sufficiently for cooling to cause rainfall. By 

December, warm humid equatorial air moves in providing sunny days through the 

month of April. 

Precipitation has varied over the past 30 years, and the peninsula is presently
 

experiencing a lengthy period of drought. Deforestation due to the spread of
 

agriculture and the growth of the charcoal industry over the past 30 years is
 

blamed by some as the cause for the lack of rainfall.
 

In terms of vegetation, the peninsula consists of very dry areas supporting
 

sparsely scattered bush, small trees, and cactus. Moving toward the Colonche
 

mountain range, the vegeta,;ive cover becomes noticeably more prolific and
 

supports grasslands, trees, and other bush.
 

2. RURAL LAND USE AND TENURE
 

The organizational structure and political division of the area is divided as
 

follows:
 

Province (Guayas)
 

Canton (municipality of Santa Elena)
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Parish (Manglaralto and Colonche)
 

Recintos (or small comnunities called comunas)
 

The basis of tenure of the agricultural lands in the area is Government Decree
 

No. 679 of 1967. Under this decree, the peninsula is set up in the form of
 

communal lands belonging to organized villages (recintos or comunas). Farmers,
 

then, may not own the land, but may only farm itwith permission of the
 

respective .governmental agencies.
 

The official organization of the community is a council of five members, president,
 

vice president, treasurer, union member and secretary, none of whom is paid for
 

council work. The community maintains a record of all its inhabitants and of their
 

properties. The comiunity meets each December to nominate representatives to be
 

elected for the following year. An election is arranged thereafter to elect a
 

new council for the succeeding year.
 

B. HiSTORICAL PERSPECTIVE 

Working since 1967 in Ecuador, the Foundation has concentrated principally on rural
 

development programs. Its present office, located inSanta Elena, Guayas, was
 

opened in 1973 to provide agricultural technical assistance to farmers who were
 

involved in the development of a national soy bean cultivation program. During the
 

1973 - 1978 period, MFM/FFH initiated and provided material support and assistance
 

to small farmers inthe form of training in the use of agricultural resources
 

(insecticides, fertilizers, etc.) and in the use of modern agricultural equipment
 

(tractors, threshers, irrigation materials, etc.). Training was also furnished in
 

the areas of farm management, marketing, and use of credit. MFM/FFH, too, acted as
 

a consultant on issues such as land tenure and social services. It is interesting
 

to note that, only in 1975, did institutions such as The Ministry of Health and
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The Ministry of Agriculture begin to assist communities in the area inwhich
 

MFM/FFH was working. A second non-profit (Ecuadorian) organization called
 

FEPP (Fondo Ecuatoriano Populorum Progressio) also became interested in the
 

Foundation's work, and arranged to set up a credit program in 1975 for small
 

farmers.
 

During the 1975 - 1978 period, 138 farmers in the MFM/FFH area of influence, 

cultivated soy beans for the first time and classes were initiated and presented
 

on how to prepare and use soy in the families' diets. Too, vegetable gardening
 

was promoted, and families involved inthis programming activity averaged an
 

income per planting period of U.S. $140. More than 230 individuals were trained
 

in the use and maintenance of tractors, threshers, and irrigation equipment.
 

Land prepared in the 1975 - 1978 period for planting (with assistance from the 

MFM/FFH staff) totaled 1,022 acres worked by 343 farmers. 

A lack of normal annual rainfall began to inhibit further soy cultivations in 

1977 - 1978. Coindicentally, the Foundation had begun to study the feasibility 

of implementing an applied nutrition program. Indeed, the experience gained 

working with the comaunities over the 5 year period provided an invaluable base 

for moving toward a self-help programming concept and the introduction of nutrition 

and health education activities. 

Inmid 1978, MFM/FFH connenced planning with the Government of Ecuador and
 

non-governmental agencies (a total of 22 organizations) for the implementation of
 

Phase One of an integrated applied nutrition program. Two townships on the 

peninsula - Colonche and Manglaralto - were identified as target areas based on 

in-depth surveys and a thorough review by representatives of the 22 organizations. 

(Cont'd) 
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A second phase of Applied Nutrition Planning was begun in 1979, selecting eight
 

villages in the pilot zone as a result of the baseline data, nutritional needs,
 

and 	socio-economic surveys.
 

Implementation of Phase Three, initiated in 1980, followed specific guidelines
 

for 	project selection and support.in the identified communities, and worked
 

closely within the lines of the Foundation's developmental philosophy. These
 

guidelines are:
 

1. 	Projects must have potential for improving nutritional status of the
 

most vulnerable groups (0 - 6 year olds, pregnant and lactating
 

mothers);
 

2. 	Projects must have a self-help component;
 

3. 	Projects should be oriented toward activities which better utilize.
 

local food resource materials through food processing, preservation,
 

and storage; and
 

4. 	Projects are given priference which are low in capital cost, utilize
 

local human and material resources, promote community or group
 

participation, and are oriented toward the lower socio-economic groups
 

in the community.
 

The 	concept of improving community conditions through an integrated plan of
 

development has become increasingly important as institutions both in and out of
 

developing countries have improved their skills in designing and evaluating
 

rural development programs. The problems of sanitation, potable water, diarrheal
 

diseases, malnutrition, and income generation are inter-related and must be dealt
 

with 	together if improvement in the conditions of life are to be achieved at the
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community level. The guiding principles of the ANP programs are the active
 

participation of the people themselves,.and coordination among different agencies
 

and institutions working in the area. MFM/FFH, in collaboration with others,
 

provides the information, staff, training and material and technical assistance
 

needed to help the communities improve the quality of life, including
 

implementing small-scale technologies that will directly help the nutritional
 

status of their people.
 

Presently, under the ANP, health and nutrition education classes are presented
 

to womens groups by an MFM/FFH nutritionist, in coordination with local health
 

center nurses. Self-help projects are being carried out (supervised by the MFM/FFH
 

Program Director) in the communities, and activities are expanding into meat
 

and dairy production, poultry, use of appropriate and food technologies, and
 

investigation into improved seeds. As will be described below, the severe impact
 

of a three year drought has caused extreme hardship to the people of the
 

peninsula, and the lack of water has resulted in the uprooting of families from
 

their traditional lands. For these reasons, the Foundation has developed a water 

resource development program in which it proposes to provide well drilling equipment
 

and materials for the purpose of tapping subterranean water deposits for potable
 

water distribution and increased community level vegetable gardening activities.
 

C, PROBLEM STATEMENT 

The United Nations has designated the 1980s as the International Drinking Water
 

and Sanitation Decade, with the aim of providing these services to all people
 

by 1990.
 

The U.N. estimates that currently 64% of the population indeveloping countries
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are without reasonable access 
to safe water, Seventy percent are without adequate
 

sanitation. Nearly one-half c, the deaths occur in children under five years of
 

age,'with diarrhea the most common cause.
 

While these statistics are alarming in themselves, an even more startling
 

condition exists on the Santa Elena Peninsula. Inthe pilot area inwhich MFM/FFH
 

works, 100% of the population are without reasonable access to safe water. In a
 

health assessment survey carried out in1979 by MFM/FFH, there was almost a tota;
 

lack of waste disposal systems. For example, in the Parish of Colonche, a total
 

of 398 latrines were found (for approximately 3,430 families based on a population
 

of 16,000 and an estimated average family size of 5), 
with 270 units inEl Palmar,
 

the largest village; 40 in Colonche township; 15 each in two other towns; 10 each
 

in4 towns; and 18 towns had no latrines. A 1979 nutritional survey carried out
 

by the Foundation, incoordination with other indigenous organizations, indicated
 

that, of the infantil population (0 - 5 years old) measured, 50% showed Ist, 2nd, 

or 3rd degree malnutrition and were affected by internal parasites. Ina needs
 

assessment survey inthe area, the number one priority was 
(and remains) water
 

provision.
 

Life, then, inthe drought stricken region, is literally a daily struggle,
 

dependent, inpart, on the arrival of local water tank trucks, selling 5 gallon
 

cans of water to those who can afford to purchase. With an average annual per capita
 

income of less than $300, such expenditures become astronomical for rural families.
 

Rivers which in the past have been a 
water source (albeit unclean) for many
 

families, are dry. Agriculture, which has been a
major wage earner and provider
 

for thousands of families isno longer considered a viable outlet. Indeed, 18%
 

rural unemployment, countrywide, does not begin,to focus on the even higher
 

unemployment percentage specific to the Santa Elena Peninsula. To compound these
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problems, inflation continues to climb, while most of the basic foods (especially
 

rice, wheat and oils) are imported, and.costly. There is,too, a continuing
 

emigration of young people to the larger cities, such as Guayaquil.
 

The program outlined in this proposal will focus on the acquisition of
 

subterranean water for consumption and for agricultural requirements. The ongoing
 

ANP will continue to integrate nutrition and health education/practices and
 

self-help development, aiming toward a 
high impact, fully integrated developmental
 

scheme.
 

D. PROGRAM IMPLEMENTATICN 

1. PROJECT ORGANIZATION 

This project will be implemented in coordination with The Ministry of Health (MOH),
 

The Ministry of Agriculture (MAG), and the local confnunities. Current ANP programmins
 

activities involving nutrition and health education classes will continue to be
 

carried out through the local heilth centers with nutritional assessments being
 

effected jointly with MOH personnel at specified periods to measure program impact.
 

The Ministry of Agriculture has tentatively agreed to enter into a written agreement
 

with MFM/FFH to provide technical assistance in the area of agricultural development.
 

IMAG field personnel will help develop vegetable gardening techniques and applications
 

for the program and will provide information on animal husbandry to farmers
 

requiring assistance.
 

The communities will contribute local materials (rock, sand, etc.) and all of the
 

labor required for installation of the potable water systems. Furthermore, they
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1, PROJECT ORGANIZATION (CONT'D) 

will take part in a revolving loan program in which they will be required to pay
 

back (to MFM/FFH) the cost of the water pump and PBC tubing. Communities will also
 

be required to sign a formal agreement which stipulates that they will be
 

responsible for the upkeep of their water systems.
 

NOTE: 
 Each well which will be drilled for potable water consumption will involve
 

all comiunity members in the area. Where wells are sunk for irrigatiof;
 

purposes, each organized group will 
be responsible for the input/upkeep of
 

the well.
 

MFM/FFH will coordinate and supervise the above activities. In addition, it will
 

assure the provision of funds for support of the development/implementation of the
 

water resource program and other continuing ANP activities.
 

2, 't'HODCLCGY 

The major purpose of this program is the provision of water for improving the
 

health and nutritional status of rural families. It will in 
no way operate independent
 

of the ongoing Applied Nutrition Program activities. Indeed, the water resource
 

program has been developed to complement and support the ANP. A schedule of
 

implementation phases is noted below.
 

PREPARATORY IMPLEMENTATION PHASE 

a) Signing of the agreement between VAG and MFM/FFH.
 

b) Organization of community water develop;ment committees (groups).
 

c) Purchase, shipping and receipt of the drilling rig and equipment.
 

d) Selection and training of machine operator and helper.
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PREPARATORY IMPLEMENTATION PHASE (Cont'd)
 

e) 	Organization of work schedules for communities and signing of agreement
 

for repayment of loan.
 

PROXIMATE IMPLEMENTATION PHASE
 

a) Delivery of local materials to sites (by community).
 

b) Placement of drilling equipment.
 

c) Delivery of cement, rebars, and PBC pipe to the drilling sites.
 

d) Commencement of drilling.
 

e) 	 Purchase of pump (hand, electric or diesel).
 

f) Installation of well casing, pump, and connections. 

g) Capping of well. 

h) Signing of maintenance agreement with conmunity. 714t " 

NOTE: 	 Activities under the proximate implementation phase will be carried out in
 

accordance with a pre-arranged arrival schedule of the drilling equipment.
 

3. 	TIME FAIE
 

The water resource development program is aesignea to operate over an intensive
 

two year period, making water available to communities in the MFM/FFH area of
 

influence. Subsequent activity will be based upon the implementation of Phase
 

Four of the ongoing Applied Nutrition Program - which calls for the expansion of
 

the 	program into new areas/communities in 1983.
 

The provision of water to each community will depend upon the time required for 

transportation of the equipment, coim:uunity participation, the drilling depths, 

and water analysis. - 47 
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III, PROGmX DESIGN 

A. PROG Rxo GOAL 

The goal of this project is to provide water for improvement of the nutritional
 

and health status of the vulnerable groups on the Santa Elena Peninsula.
 

B. PROGRAM OBJECTIVES 

There are four primary objectives for reaching the program's goal:
 

1) To reduce the incidence of water born diseases in the vulnerable groups
 

(0- 5 year olds, pregnant and lactating women) by 40 percent in two years
 

inthe pilot program area.
 

2) To expand the production of home grown vegetables by community members by
 

50 percent in two years in the pilot program area.
 

3) To assist 18 connunity groups in the pilot area to develop a capability
 

within 2 years for planning, implementing and evaluating activities which
 

will have a positive effect on their health and nutrition.
 

4) To establish ongoing projects inthe next 2 years that will be self-sustaining
 

and will serve as prototypes for 6 other communities on the Santa Elena
 

Peninsula.
 

C. ACHIEVEMENT INDICATORS
 

1) A 20 percent average annual reduction in related health and nutrition
 

problems affecting the target groups.
 

2) A 25 percent average annual increase in the amount of vegetable produce
 

grown in the pilot proqram area.
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3) ANP activities become self-sustaining over a 2 year period and serve as
 

model programs which are replicated in other communities.
 

D, ASSUMPTIONS FOR ACHIEVING THE OBJECTIVES 

1) Sufficient water is found and made available.
 

2) Community members are willing to cooperate and work together.
 

3) Participation of community groups is active, not passive.
 

4) Materials and equipment are available on a timely basis.
 

5) The parties to this program carry out their individual responsibilities
 

as described.
 

E. EVALUATION
 

The Foundation will monitor the progress of the program. Since the water development
 

program forms part of the overall implementation of the ANP, appropriate data will
 

continue to be collected and assessed for measurement against the stated objectives
 

and activities. Phase Two of the Foundation's Project Management System will be
 

utilized.
 

The Ecuadorian Program Director will have primary responsibility for carrying out
 

project evaluation and will be supervised by the Latin American/Caribbean Regional
 

Director based inSanta Monica, California.
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