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Nombre

Institucién

Cargo

Email

INRH
Abel Salas Garcia

Rosemiare Ricardo Batista
Miriam Valdés Pérez
Ana Lydia Hernandez Gonzélez

Yenisett Figueredo Chavez

Vicepresidenta

Director de Relaciones Internacionales y
Colaboracién

Jefa de Despacho

Directora de Gestion, Innovacion y
Tecnologia

Experto Coordinador en Cooperacion

GEIPI
Bernardo Rodriguez Fernandez
Sebastian Crespo Delgado

Directora General
Director de Gestion de Sistemas

[ ] Arturo Gonzélez Baez Especialista Principal
Ernesto Abreu Castillo Director de Logistica y Administracion
o Hildelisa Jiménez Ponce Especialista Superior Investigaciones y
Proyectos
O Lemuel Ramos CIH
O Odet C. Herrera Betancourt Especialista
EIPH-Havana
Aimeé Aguirre Hernandrz Directora General
José A. Dequero antecesor (Director General)
Julio César Martinez antecesor (Director Técnico)
Annia Morales Hondal Directora de Investigaciones Aplicadas
(@] © Rafael Feito Olivera Especialista Hidroge6logo
O Néstor Pifiero Especialista Geofisico
[ ) O O Ernesto Flores Valdés Especialista Hidroge6logo
O Andrés Portal Casanova Especialista Geolégico
o Orlando R Laiz Aberoff Especié%lista Sy[_&erior, Medio Ambiente y
Ecologia Acuética
O | O | O [Lourdes Valdés Gonzalez Especialista Hidrogedlogo
o] (@] O [Amadelis Quesada Torres Especialista
O Cesar Bujan Rubio Especialista
[ ] O Pedro Luis Garcia Especialista
O Luis Ernesto Batista Especialista
O Adrian A. Lugo Especialista
O Laritza Socorro Especialista
O Isabel Pineiro Alfonso Especialista
O Juan Alberto Hernandez Especialista
GEARH
Rigoberto Morales Palacios Director General
O Fermin E. Sarduy antecesor (Director General)
Lé&zaro Gonzélez Martinez Director Técnico
o [ ] Ibrahim Plaza Especialista Hidroge6logo
Lé&zaro Gonzélez Martifiez Director de Ingeniefa
Luduy Garcia Cartaya Especialista de Ingenieria
Yanira Gonzélez Cobas Especialista de Ingenieria
German Melin Garcia E§pef:ia]ista Principal Aprovechamiento
Hidraulico
Yanisy D"rouville Especialista Aprovechamiento Hidraulico
(@] Francis F. Rguez. Rguez Especialista
O Juan Hernandez Sierra Especialista
EAH-Mayabeque
Isvel Ferndndez Director General
Daniel Amaury Romero Directora Técnica
O Dulce Maria Rodrigez Especialista Superior
Pedro Garcia Rdguez Director de Servivciés Técnicos
O| O| O| O| O [Humberto Garcia Especialista
EAH-Artemisa
Ludvi Garcia Cartaya Directora OEB
Carlos Manuel Antela Acosta | Director Técnico
O] O O | O |Eresto Morales Chirino Especialista Hidrologia
Roberto Valdés Ulloa Especialista
Carlos M. Moro Chirino Especialista
EIPHy EIPH
O Arturo Lorenzo Ferras EIPI-Matanzas
O Alberto Cuellar Valenzuela EIPI-Matanzas
e} Luis Fidel Miranda EIPH-Ciegode Avila
O Maricela Martinez Gracia EIPH-Camagliey
O Adan Echeme EIPH-Camagliey
O |Manuel Burgos EIPH-Villa Clara
EAH
O O| O O |Ramén Yosvani Batista EAH-Granma
O| O Celia yaima Batista EAH-Holguin
o) Rafael Gonzalez Abreu EAH-Ciegode Avila
O O |Gabriel Alfonso EAH-Pinar del Rio
O [Marta Suarez Acufia EAH-Camagiiey
MINCEX
1-1:  Sub-Grupo del Hidrogeologia/  |lvdn Martinez Genis Funcionaria
Hidrologia
1-2:  Sub-Grupo Observacion del Agua |Provincia Mayabeque
Subterranea Argelio Gonzélez Director, Colaboracién
1-3:  Sub-Grupo SIG/DB Ada Maria Brito Ruiz Directora
2: Grupo Modelacion Agua Subterra | Yanesi Rodriguez Directora, DPRHM
nea Modesto Cardenas Pujol Especialista Asesor, DRRHM
3: Grupo Tec. Recharga Intrusién
Salina Provincia Artemisa
4: Grupo Manejo Acifero Jorge Orama Jefe de Colaboracion, OLPP Artemisa

Alexander Abrel Ortega

Director de Recursos Hidratlicos, OLPP
Artemisa

coe

Lider del Grupo o Lider del Sub-Grupo

Sub-lider
Miembro
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PROYECTO PARA EL FORTALECIMIENTO DE LAS CAPACIDADES DEL MANEJO DEL AGUA SUBTERRANEA Y EL CONTROL DE

LA INTRUSION SALINA

20 MARZO 2013

Boletin Informativo N° 1 del
Proyecto para el Fortalecimiento de las Capacidades

del Manejo del Agua Subterraneay el Control de la
Intrusidon Salina en la Republica de Cuba

Arranque del Proyecto

Grupo de expertos

Este Proyecto es el resultado de un
Acuerdo de fecha 28 de septiembre de
2012 firmado entre la Republica de
Cuba y la Agencia de Cooperacion
Internacional del Japén (JICA), y se
gjecutara en base al Registro de
Discusiones (R/D) del Proyecto de
Cooperacién Técnica del citado
Acuerdo.

Las actividades en Cuba de acuerdo al
R/D se han programado entre enero de

ademas del manejo

Artemisa.

2013 y diciembre de 2016 con el
objetivo de contribuir al mejoramiento
de la capacidad de desarrollo y manejo
del agua subterranea, incluyendo
medidas contra la intrusién salina,

subterranea frente al elevamiento del
nivel del mar resultante del cambio

climatico en una parte de la costa sur
de las Provincias de Mayabeque y de

La Parte Japonesa (Grupo de Expertos) la
conforman los 9 siguientes expertos.

Shigeki Kihara (Lider/Gestion de Agua
Subterranea)

Hirokatsu Utagawa (Sub-lider/Calidad de
adecuado del agua Agua)
Lei Peifeng (Modelo de Agua

Subterranea 1)

Naoaki Shibasaki (Modelo de Agua
Subterrénea 2)

Kiyoshi Yamada (Hidrogeologia)

Tsugio Ishikawa (Prospeccion Geofisica)

Afio calendario 2013 [ 2014 I

2015 Masahiko lkemoto (SIG/Base de Datos)
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Hiroshi Fujita (Disefio/Intrusion Salina)
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Masaru Obara (Programa de
Capacitacién/Coordinacion)
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Productos técnicos zos productores

Antecedentes del Proyecto

En la zona costera de las Provincias de Mayabeque y
Artemisa, al Suroeste de la Ciudad de La Habana, existe
una zona que se conoce como Cuenca Sur, que abarca unos
300km? 'y constituye una importante fuente de agua que
aporta el 17.3% del agua de abastecimiento a La Habana,
ademas de satisfacer las necesidades agricolas, industriales
y de agua potable en las dos Provincias mencionadas.

Por otra parte, estudios del Gobierno de Cuba informan
que en la Cuenca Sur se observan la disminucion de lluvias
y el aumento del nivel del mar como efectos del cambio

¢! cirade i
/  Melena ]

| ARTEMISA 4
! %

N\

Limite
urbanol

— Limite — Limite
[_Jprovincal [ municipal

pterranea y la pauta de su implementacion

climético, causando ambos el avance de la intrusion salina.
En estas condiciones, el Proyecto busca investigar los
efectos de la intrusion salina en los acuiferos, utilizando
los modelos de agua subterranea para replicar la
salinizacion existente y para estimar los efectos futuros, y
para disefiar las contramedidas efectivas, en forma conjunta
entre la Parte Cubana y la Parte Japonesa, con el fin de
determinar los métodos sustentables de desarrollo vy
conservacion del agua subterranea.

Pagina 1

Alquizar, b 5 . .

| Bataband

Surgidero
de Batabano

=

l-.’ JI
jica

AIGEARH



PROYECTO PARA EL FORTALECIMIENTO DE LAS CAPACIDADES DEL MANEJO DEL AGUA SUBTERRANEA Y EL CONTROL DE

LA INTRUSION SALINA

20 MARZO 2013

< Objetivo y resultados del Proyecto>
(1) Meta superior

Se manejara adecuadamente el agua subterranea en
el darea seleccionada de la Costera Sur de las
Provincias Mayabeque y Artemisa, tomando en
cuenta las influencias del cambio climatico.

(2) Objetivo del Proyecto

Se mejoran las capacidades de las instituciones que
participan en el Proyecto en la prospeccion y
manejo del agua subterrdnea en el &rea objetivo
incluyendo el control de la intrusién salina.

(3) Resultados esperados
Resultado 1.

Se lleva a cabo adecuadamente el monitoreo de
los acuiferos en el area objetivo.

Resultado 2.

Se elaboran los modelos del agua subterranea en
el area objetivo.

Resultado 3.

Se llevan a cabo estudios de diferentes técnicas
de recarga de acuiferos y control de intrusion
salina.

Resultado 4.

Se inicia la implementacion experimental del
plan de manejo de las aguas subterraneas de
acuerdo con los lineamientos y manuales de
operacion en el 4rea objetivo.

< Entidades concernientes >
(1) Entidad responsable

Instituto Nacional de Recursos Hidraulicos
(INRH)

(2) Instituciones ejecutoras

Grupo Empresarial de Investigaciones, Proyectos
e Ingenieria (GEIPI)

Empresa de Investigaciones, Proyectos
Hidraulicos La Habana (EIPH-La Habana)

Grupo Empresarial de Aprovechamiento de
Recursos Hidraulicos (GEARH)

Empresa de Aprovechamiento Hidraulico de
Mayabeque (EAH-Mayabeque)

Empresa de Aprovechamiento Hidraulico de
Artemisa (EAH-Artemisa)

< Organizacién Cubana para Ejecucién>
(1) Director del Proyecto
- Ing. Aimeé Aguire Hernandez
(Vicepresidenta, INRH)
(2) Gerente del Proyecto
+ Ing. Miriam Valdés Pérez
(Directora General GEIPI)
(3) Gerente Adjunto del Proyecto
+ Ing. Fermin Sarduy Quintanilla
(Director General, GEARH)
(4) Administrador Principal
- Ing. Ana Lydia Hernandez Gonzalez
(Directora Técnica, GEIPI)
(5) Administrador Adjunto
+ Ing. Ibrahim Plaza Pefialver
(Ingeniero Principal Hidroge6l6go, GEARH)

(6) Resultado 1: Lider del Grupo de Monitoreo
delAgua Subterranea

1) Lider del Sub-Grupo de Hidrologia /
Hidrogeologia

* Ing. Ernesto Flores Valdés
(Especialista Hidroge6logo, EIPH-La Habana)

2) Lider del Sub-Grupo de Monitoreo del Agua
Subterranea

- Ing. Ibrahim Plaza Pefalver

(Ingeniero Principal Hidroge6l6go, GEARH)
3) Lider del Sub-Grupo de SIG/BD
= Ing. Pedro Luis Garcia

(Especialista, EIPH-La Habana)

(7) Resultado 2:Lider del Grupo de Modelacion
del Agua Subterranea

- Ing. lbrahim Plaza Pefialver
(Ingeniero Principal Hidroge6légo, GEARH)

(8) Resultado 3:Lider del Grupo de Tecnologia de

Recarga y Control de la Intrusién Salina
- Ing. Arturo Gonzalez Béez
(Especialista Principal, GEIPI)
1) Sub-lider
+ Ing. Rafael Feito Olivera
(Especialista Hidrogedlogo, EIPH-La Habana)

(9) Resultado 4: Lider del Grupo de Manejo del
Acuifero

+ Ing. Ibrahim Plaza Pefalver
(Ingeniero Principal Hidroge6l6go, GEARH)

Publicacién:

Tel: (53 7) 2045040

Grupo de Experto del Proyecto Agua subterranea de JICA
Centro de Negocios Miramer Edif. Jerusalén, Oficina 408 A
Ave. 3ra esq. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario

2013/2/6

Explicacién y discusiones sobre el Informe
Inicial

2013/2/18

Resultado 1: Inicio de las actividades del
Grupo Hidrologia / Hidrogeologia, y del
Sub-Grupo de Monitoreo del Agua
Subterranea

2013/2/26-27

Capacitacién basica sobre Modelos de
Agua Subterranea en EIPH-La Habana
2013/3/4

Resultado 1: Inicio de actividades del
Grupo SIG/BD.

2013/3/5

Resultado 3: Inicio de actividades del
Grupo de Tecnologia de Recarga y
Control de la Intrusion Salina
2013/3/12

Resultado 4: Inicio de actividades del
Grupo de Manejo del Acuifero

2013/3/19
Comité de Ejecucion del Proyecto (CEP)

2013/3/20

Resultado 2: Inicio de actividades del
Grupo de Modelacion del Agua
Subterranea

el
Ira. reunion del Sub—Grupo Hidrologia/Hidrogeologia,y
del Grupo de Tecnologia de Recarga

Capacitacion bdsica en Modelo de Agua
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Boletin Informativo N° 2 del

Proyecto para el Fortalecimiento de las Capacidades
EEiDi del Manejo del Agua Subterraneay el Control de la
Intrusion Salina en la Republicade Cuba — + GEARH

Sem | n arl (@) Técn | CcO 1er Aﬁ (@) Plan de Monitoreo (Seleccion de

pozos donde instalar los
medidores automaticos del
nivel de aguas)

El Grupo de Monitoreo del Agua
Subterranea tuvo una reunién el 8 de
Julio de 2013 para seleccionar los 7
pozos en donde se instalaran los
medidores automaticos del nivel de
aguas.

<Participantes>

* Experto JICA: Kiyoshi Yamada,
Hirokatsu Utagawa

e Parte Cubana: Ibrahim Plaza Pefalver
(GEARH), Dulce Maria Rodriguez,
Pedro L. Hernandez, Humberto Garcia
(EAH- Mayabeque), Carlos M. Antella,
Ernesto Morales Chirino, Héctor
Medina Alfonso (EAH- Artemisa),
Ernesto Flores Valdés, Lourdes Valdés
Gonzélez(EIPH-La Habana)

El Seminario Técnico 2013 se <Participantes>

llevé a cabo el 20 de junio de ¢ 31 ingenieros de GEIPI,
2013. En el Seminario, los EIPH y EIPI

expertos de Jap6on y Cuba ¢ 15 ingenieros de GEARH vy
presentaron sus Planes de EAH

Operaciones, el andlisis y ¢ 2 ingenierose de INRH
monitoreo de la intrusién ¢ 1 ingeniero de CITMA
salina, recarga artificial del e« 2 profesores de CUJAE
agua subterranea y Dique Sur, ¢ 7 expertos JICA

y el analisis de cavernas y ¢ Embajada de Japéon: 1

prospeccion geofisica en el persona
area costera. e JICA Cuba: 1 persona
<Lugar=> e Otros: 11 personas
* Hotel Chateau Miramar en
La Habana

Prospeccién Geofisica

Se comenzd con la prospeccion geofisica el 15 de
Julio de 2013 a cargo de los expertos de EIPH-La
Habana y JICA con el fin de investigar la estrucutra
hidrogeolégica detallada.

Una contribucion importante en esta investigacion
serd la experiencia adquirida en el Proyecto
Camagtiey ejecutado entre 2008 y 2012.
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de Modelacion del
Agua Subterrdnea por Dr.
Shibasaki, Experto JICA

Taller

El modelo de agua subterranea
es una herramienta importante
y muy Uutil para el apropiado
manejo del agua subterranea.

El Grupo de Modelacién del
Agua Subterranea tuvo el taller
sobre Modelos de Agua
Subterranea el 25 de junio de
2013.

En este taller, el Dr. Shibasaki
present6é explicaciones sobre el
modelo bidimensional vertical
(V2D model). Los miembros
del grupo deliberaron sobre la
estructura del modelo V2D de

(especialmente la funcion del
Digue Sur).

<Lugar=>
EIPH-LA Habana

<Expertos JICA>
* Naoaki Shibasaki
* Lei Peifeng

<Participantes>

* Lourdes Valdés
(EIPH-La Habana)

¢ Ernesto Flores Valdés (EIPH-

Gonzalez

La Habana)

e Andrés Portal Casanova
(EIPH-La Habana)

¢ lbrahim Plaza Pefalver
(GEARH)

¢ Amadelis Quesada (GEIPI)
¢ Daniel Medina Pérez

direccion norte-sur y los (CUJAE)
resultados del analisis
Publicacion:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario

2013/4/1
Resultado 3:Taller sobre método de
control de la intrusion salina @

2013/4/30

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea @

2013/5/7

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea @

2013/5/9

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea @

2013/6/25
Resultado 2: Taller sobre modelacién
del agua subterranea (Modelo V2D)

2013/7/8

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea @

2013/7/15-23

Resultado 1:Capacitacién en uso del
software de SIG “Cadcorp SIS”

2013/7/17

Resultado 3:Taller sobre recarga
artificial @

2013/7/19

Resultado 1: Taller sobre calidad del
agua y monitoreo del agua
subterranea ®

2013/7/23

Comité de Ejecucién del Proyecto
(PEC = CEP)

PEC (Segunda Reunién) 23 Julio 2013

Reconocimiento del terreno 11 Junio 2013
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GEARH

Monitoreo

El Proyecto instalara medidores
automaticos del nivel de aguas
subterraneas en 10 pozos (7
existentes y 3 a ser perforados)
con el fin de realizar la
observacidon continuada de la
variacion en los niveles de
aguas subterraneas.

Entre Noviembre 2013 y Enero
2014 se han realizado cuatro
capacitaciones sobre el método
de instalacion de los medidores
y la recuperacion de los datos,
con la participacion de los
profesionales de GEARH vy
GEIPI.

Los profesionales de EAH-
Mayabeque y de EAH-Artemisa
seran los protagonistas de las

JLo81 183

Uhalmon iy !

actividades de monitoreo en el
futuro.

Los datos recuperados seran
puestos a disposicion del Grupo
SIG/BD para su procesamiento
dentro de la base de datos, y
seran utilizados por el Grupo de
Modelacién del Agua
Subterranea en el analisis de
los resultados de sus modelos.

Adquisicién de equipos

El Proyecto aporta los siguientes equipos
gue se utilizan en diversas actividades
(incluye los equipos a ser adquiridos en
el Segundo Afio).

* Bomba sumergible de pozo:1 unidad
» Generador eléctrico: 1 unidad

* Equipo de registro electro-fisico: 1
unidad

Equipo de prospeccion de resistividad :
1 unidad

* Vehiculo:2 unidades

* Medidor de nivel de agua portatil: 5
unidades

* Medidor de nivel de agua de auto-
registro: 10 unidades

Instrumento de lectura del medidor de
nivel de agua de auto-registro: 2
unidades

Instromento de toma de agua
subterranea: 3 unidades

* Medidor de calidad de agua de pozo:3
unidades

Kit de analisis de calidad de agua:1
unidad

Programa de SIG: 3 unidades

Programa tridimensional de flujo de
agua subterranea y transporte de
materiales (FDM): 3 unidades

Programa tridimensional de flujo de
agua subterranea y transporte de
materiales (FEM): 3 unidades

* GPS:3 unidades

* Computadora de escritorio: 6 unidades
* Computadora portétil: 3 unidades

* Impresora de chorro de tinta: 1 unidad
* Impresora laser: 2 unidades

* Fotocopiadora:1 unidad

Medidor Portatil de la Calidad de Agua de Pozos
El Proyecto aporta 3 unidades del Medidor Portatil de la

Calidad de Agua de Pozos.

Se realizaron capacitaciones sobre este medidor portatil
de la calidad de aguas el 11 Diciembre 2013 en EAH-
Artemisa y el 17 Enero 2014 en Quivican.

Este equipo sera utilizado en el futuro para determinar
agua de pozos de acuerdo a la
profundidad, asi como de la calidad de las aguas

la calidad del

superficiales.
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Construccioén de diques subterraneos continuos en la Isla Miyako
(Fuente : Revista de Diques Subterraneos (Recursos Verdes 03) )

[Control de Intrusion Salinal

En el Primer Afio se explicé a la
C/P los métodos de construccion
de los diques subterraneos en el
Japoén, junto con las fortalezas y
debilidades de cada uno. Y en la
primera mitad del Segundo Afo se
realizaron presentaciones \Y%
practicas sobre @ criterios para la
seleccion de los métodos de

construccion de diques
subterraneos, @ practica de
selecciéon utilizando datos

muestras, @ conferencia sobre el
disefio del método seleccionado.

Los métodos de construccion de
diques subterraneos que fueron
presentados son comunes en el
Japon. Quiza debido a la escasez
de casos de construcciéon de
estructuras subterraneas en Cuba,
las fotos de las construcciones
despertaron un gran interés de los
participantes.

Desde la etapa intermedia del
Segundo Afio se tiene previsto

tomar como base el método de
construccion prevaleciente  en
Cuba con el fin de iniciar el
planeamiento y el disefio de las
estructuras de control de la
intrusién salina, como por ejemplo
el dique subterraneo. Debido a la
opinidon generalizada entre la C/P
de que es dificil seleccionar un
método en base a la experiencia
personal de cada uno, es posible
que se tenga que recabar las
opiniones del Ministerio de la
Construccion.

Aspecto del Taller

Publicacion:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario

2013/11/8

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea ®

2013/11/15
Comité de Coordinacion Conjunta
(Cco)

2013/11/21

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea @

2013/12/5

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea

2013/12/9

Resultado 3:Taller sobre recarga
artificial@

2013/12/11

Resultado 1:Taller sobre calidad del
agua y monitoreo del agua
subterranea ©

2013/12/26

Resultado 3:Taller sobre seleccién
de métodos de construccién de
diques subterraneos

2014/1/6

Resultado 3:Taller sobre seleccién

de métodos de construccién de

digues subterraneos (practica)

2013/1/10

Resultado 3:Taller sobre disefo de
diques subterraneos

2013/1/13

Resultado 1:Taller sobre calidad del

agua y monitoreo del agua

subterranea

2013/1/13 ~

Resultado 1:Inicio de capacitacién en

SIG/BD

2013/1/17

Resultado 1:Taller sobre calidad del

agua y monitoreo del agua

subterranea @)

2013/1/23

Comité Ejecucion del Proyecto (CEP)

CCC (Primera Reunion)
15 Noviembre 2013
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Grupo Empresarial

Investigaciones
Proyectos e Ingenieria

GEARH

GRUPO EMPRESARIAL DE APROVECHAMIENTO DF LOS RECURSOS HIDRAULICOS

Seminario Técnico del
29°- Afio

El 20 de junio de 2014 tuvo lugar en el
Hotel Chateau Miramar de La Habana el
Seminario Técnico del 2% afio, en el que
se presentaron los resultados obtenidos
durante el 2% afio.

En este Seminario participaron 64
personas por la Parte Cubana (GEIPI y
EIPH 32 personas, GEARH y EAH 21
personas, INRH-MINCEX-CITMA-CUJAE-
Gobiernos Provinciales y otras oficinas

Geofisica

publicas relacionadas 11 personas, Yy
Parte Japonesa 15 personas (JICA 1
persona, Expertos 7 personas,
intérpretes, choferes y periodistas 7
personas).

Los temas del Seminario fueron
presentaciones de los logros obtenidos
dentro del Resultado 1 (Estudios

Para la prospeccién geofisica, este
Proyecto aporté un equipo de
resistividad aparente para
prospeccién geofisica y otro equipo
de registro geofisico. El Syscal R1
Plus es el equipo de resistividad
aparente, fabricado por Iris
Instruments, y se utiliza para la
prospeccion eléctrica vertical. El
equipo de registro geofisico es el
GV-Logger, fabricado por GeoVista,
y puede realizar mediciones de
resistividad aparente, electricidad
natural, y ganma natural.

Entre el 2 y el 17 de junio de 2014
se realizaron las debidas
capacitaciones con fines de
efectuar la revision de los equipos y
su funcionamiento. Ademas, el 18
se realiz6 en EIPH-La Habana la
capacitacion sobre el uso del
software del equipo.

Estos equipos seran resguardados
en EIPH-La Habana, bajo el cuidado

grupo de

y utilizacién  del
prospeccién geofisica encabezado
por Andrés Portal Casanova.

La donacibn de estos equipos
permite prospecciones eléctricas
béasicas y la obtencién de valores
de resistividad en el sentido vertical
utilizando los pozos perforados.

Todo ésto resulta en el analisis mas
preciso de la
hidrogeolégica.

estructura

Hidrogeoldgicos, Monitoreo del Agua
Subterranea, SIG/BD), del Resultado 2
(Modelacion del Agua Subterranea), del
Resultado 3 (Recarga  del Agua
Subterranea y Tecnologia de Control de la
Intrusién Salina), del Resultado 4 (Manejo
del Agua Subterranea), ademas de la
evolucidon de la transferencia tecnoldgica
lograda en el proyecto anterior en
Camaguey, y las explicaciones del
Proyecto CITMA, los cuales dieron lugar a
un activo intercambio de opiniones
durante las Deliberaciones.

Capacitaciéon en SIG/BD

Se llevaron a cabo reuniones de capacitaciéon en SIG/BD
entre el 13 de enero y el 27 de febrero de 2014.

<Objetivos de la Capacitacion>

1. Los miembros del Sub-Grupo SIG/BD adquieren los
conocimientos basicos sobre el SIG/BD.

Diez profesionales pertenecientes a EIPH La Habana,
GEIPI, GEARH, EAH-Mayabeque y EAH-Artemisa.

<Responsable de la Capacitacion>

2. Los miembros del Sub-Grupo SIG/BD son capaces de

utilizar el software del SIG/BD.

3. Bajo el apoyo del Experto JICA, los miembros del Sub-
Grpo SIG/BD son capaces de elaborar planos utilizando

el SIG.

<Participantes de la Capacitacion>

Masahiko Ikemoto
(Experto en S1G/BD)
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Analysis of Gy Boundary LY

Base data: SRTM(Shutie RaderTopograpty Wssion with esoltin of S

Modelacion del Agua Subterranea

Se realizaron capacitaciones sobre
Modelacién del Agua Subterranea entre
el 10 y 13 de junio de 2014 en EIPH-La
Habana. Se detallan a continuacion los
detalles de las capacitaciones.

<Participantes de la Capacitacion>

Nueve profesionales de EIPH-La
Habana, GEIPI, GEARH 'y EAH-
Mayabeque.

<Responsables de la Capacitacion>
Lei Peifeng (Modelacion del Agua
Subterranea 1) ,

Naoaki Shibasaki (Modelacién del Agua
Subterranea 2)

<Detalles de la Capacitacion>

¢ Mafnana del Primer Dia: Conferencia
sobre las bases del agua
subterranea.

e Tarde del Primer Dia: Conferencia
sobre las bases y la historia de la
modelacion del agua subterranea,
seguida de Preguntas y Respuestas.

¢ Mafana del Segundo Dia: Clases de
Modelos de Agua Subterranea.

¢ Tarde del Segundo Dia: Conferencia
sobre el andlisis de la simulacion

que utiliza MODFLOW. Preguntas y
Respuestas.
e Tercer Dia: Explicaciones sobre el

status de la preparacion del modelo
tridimensional a escala general.

* Mafiana del Cuarto Dia: (1)
Explicaciones sobre el status de la

preparacion del modelo
tridimensional de &reas extensas.
2) Explicaciones sobre la

preparaciéon y métodos de analisis
del modelo vertical bidimensional
(V2D) preparado el afo pasado, y
explicaciones sobre los datos
necesarios y meétodos de analisis
para mejorar la precision del modelo
en el futuro.

Tuvieron lugar activos intercambios de
opiniones entre los participantes de la
capacitacion y los instructores,
resultando en el esclarecimiento de los
problemas pendientes en el modelo. Y
EIPH-La Habana ha hecho entrega de
nuevas informaciones que son
necesarias en la modelacion del agua
subterranea, y ayudaran a hacer frente
a los problemas pendientes
esclarecidos.

Publicacion:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario

2014/1/13 ~ 2/27
Resultado 1:Inicio de capacitacién en
SIG/BD

2014/1/30
Resultado 1:Taller sobre calidad del agua
y monitoreo del agua subterranea @

2014/2/4
Resultado 1:Taller sobre calidad del agua
y monitoreo del agua subterranea @

2014/2/20
Resultado 1:Taller sobre calidad del agua
y monitoreo del agua subterranea

2014/3/12
Resultado 1:Taller sobre calidad del agua
y monitoreo del agua subterranea @

2013/3/14
Resultado 1:Taller sobre calidad del agua
y monitoreo del agua subterranea

2014/6/9 ~ 6/17

Resultado 1: Capacitacion en el terreno
de los equipos de geofisica (equipos de
prospeccion de resistividad aparente,
equipos de registro geofisico)
2014/6/10 ~ 6/13

Resultado 2: Capacitacion en
Modelacion del Agua Subterranea
2014/6/16

Inicio de las perforaciones exploratorias
2014/6/18

Resultado 1: Capacitacién en el uso del
software de analisis geofisicos (para
equipos de prospeccién de resistividad
aparente, y para equipos de registro
geofisico)

2014/6/20

Seminario Técnico del 2% afio.

2014/6/24
Comité Ejecucion del Proyecto (CEP)

Perforaciones
exploratorias
(Artemisa)

CEP (No.4)
24 Junio 2013
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Intrusién Salinaen la Republica de Cub

Gira de Estudio en el Japon

—

9 )
JicA

GEARH

GRUPG EMPRESARIAL BE APROVECHAMIENTO OF LOS RECURSOS HIDRAULICOS

[Y_ || =
Instituto Nacional de Ingenieria Rural,
Organizacion Nacional de Investigacién
sobre la Agricultura y Alimentos

En octubre de 2014 llegaron al Japon 5
profesionales cubanos, quienes
recibieron capacitacion en métodos de
control de la intrusién salina y de
manejo y conservacion del agua
subterranea.

El programa de capacitacion se indica a

continuacion.

4 de octubre (sébado)

« Llegada al Japon.

6 de octubre (lunes)

« Explicaciones sobre el cronograma de
capacitaciéon y confirmacion de su
contenido.

7 de octubre (martes)

« [Conferencia] Tecnologia mas reciente
en el estudio y control de Ia
salinizacion del agua subterranea,
(dique subterraneo y método de
estudio y control de la lente de agua
dulce en islas).

8 de octubre (miércoles)

* [Observacion] Técnica de recoleccion
de muestras de perforacion en &areas
de calizas.

9 de octubre (jueves)

* [Observacion] Instalaciones de control
de la intrusion salina al agua
subterranea en el sur de la principal de
Okinawa (dique subterraneo Komesu).

Técnica de acumulacion del agua de lluvias y su infiltracion

Las conferencias se refirieron al fortalecimiento de la recarga del
agua subterranea desde el punto de vista del ambiente acuatico, a
las acciones publicas y privadas en el Japén, y técnicas mas

recientes.

Ciudad de Akishima en Tokio

10 de octubre (viernes)

» [Observaciéon] Manejo y operacion del
dique subterraneo Miyako y del dique
existente, sitio de construccion del
dique subterraneo.

11 de octubre (sébado)

» [Observacion] Geologia y naciente de
aguas en la Isla Miyako.
14 de octubre (martes)

» [Observacion] Fuentes de agua de la
ciudad de Akishima en Tokio, vy
medidas de conservacion del agua
subterranea.

15 de octubre (miércoles)

* [Observacion] dafio de agua
subterranea en el centro de Tokio
(hundimiento).

» [Observacion] Sitio de construcciones
de muros continuos bajo tierra.

16 de octubre (jueves)

e [Conferencia] Pecarga del agua
subterrdnea desde el punto de vista
del ambiente acudtico (historia vy
perspectivas futuras de la técnica de
acumulacion del agua de lluvias y su
infiltracion en el Japén).

17 de octubre (viernes)

 Presentacion de los resultados de la
capacitacion - evaluacion de la
capacitacion.

18 de octubre (sabado)

« Partida del Japon.

Observacién

Visita a Dique Subterraneo

En las visitas a las islas Miyako y la principal de
Okinawa, que al igual que Cuba son islas en
donde predominan las calizas, se observaron
diques subterraneos existentes y otros en

construccion.

Museo de dique subterraneo en Miyako

sobre técnicas de
perforacion en areas de roca caliza.

Técnica de muestreo del material de perforacion

muestreo del
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Perforaciones exploratorias
(registro geofisico, medicion
de la calidad de agua)

Entre el 7 y el 17 de noviembre se
realizaron el registro geofisico de pozos y
la medicion de la calidad de agua de
pozos, utilizando los equipos donados, en
3 pozos  exploratorios, JICA-1
(Artemisa), asi como en JICA-2 y JICA-3
(Mayabeque).

<Participantes de la Capacitacion>
EIPH-La Habana: 3 profesionales

<Responsables de la Capacitacién>
Takuya Yabuta (Hidrogedlogo)

<Detalles de la Capacitacion>

7 de noviembre Confirmacion de la
situacion en el sitio (estado de la
perforacion, nivel de aguas, etc. (JICA-
2, JICA-3)

«11 de noviembre registro de pozos
usando el equipo de registro geofisico, y
medicion de la calidad de agua de pozos
usando el medidor de la calidad del
agua (JICA-2, JICA-3).

¢« 17 de noviembre registro de pozos

usando el equipo de registro geofisico, y
medicion de la calidad de agua de pozo
usando el medidor de la calidad del
agua (JICA-1).
Las actividades  descritas permitien
comprender la distribucién de los valores
de resistividad segin la profundidad
(intervalos de 1 m), y los valores de la
coductividad eléctrica (concentracién de la
sal). Los datos de medicion obtenidos en
JICA-1 (Artemisa) indican que a los 44
metros de profundidad existe un aumento
brusco en los valores de conductividad
eléctrica, lo cual sugiere una alta
posibilidad de intrusion salina en las
cercanias de esta profundidad.

Perforaciones Exploratorias
(Aforos)
El 24 de noviembre comenz6 el aforo en el
pozo JICA-3.

Inicialmente se planed el aforo utilizando
una bomba de ENPC, pero se decidio
utilizar los equipos de donacion.

Aforo (JICA-3)

Publicacién:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario
2014/10/6 ~ 10/17
Capacitacion en el Japon
2014/11/5
Inicio de actividades conjuntas de 3er ano
2014/11/7 ~ 11/17
Resultado 1:registro geofisico de pozo
exploratorio- medicion de calidad de agua
2014/11/10
Reunidn de representantes
2014/11/18
EAH-Artemisa:discusion de actividades
2014/11/24
Resultado 1:Inicio de aforo en JICA-3
(Suspendido desde 11/26)
2014/11/25
EAH-Mayabeque:discusion de actividades
2014/12/2
Reunién Comité de Ejecucion del Proyecto
(CEP)
2014/12/5
Resultado 2:EAH-Artemisa: Entrega de datos
compilados sobre uso del agua de pozos en
agricultura
2014/12/10
Resultado 1:Discusiones sobre monitoreo del
nivel de agua subterranea (EAH-Mayabeque)
2014/12/11
Resultado 1:Discusiones sobre monitoreo del
nivel de agua subterranea (EAH-Artemisa)
2014/12/16
Resultado 4:Borrador de la Tabla de Contenido
del Plan de Manejo del Agua Subterranea,
Discusiones sobre puntos del contenido y
autores designados
2014/12/18
Resultado 2:Entrega de datos compilados des
volumen de agua usado en agricultura en EAH-
Mayabeque

CEP (No.5)
02 Diciermbre 2014
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Se describen brevemente las actividades
del SIG/Base de Datos en el 3er afio del
Proyecto.

<Objetivo de la capacitaciéon>
Capacitacion de seguimiento sobre SIG
dirigida a los técnicos que no pudieron
participar  suficientemente en la
capacitaciéon 2 sobre SIG/BD realizada
en el 29 afio.

<Temas de capacitacion>

Métodos de ordenamiento de datos con
el uso de datos reales de monitoreo y
métodos de elaboracién de planos en el
area objeto del Proyecto aprovechando
SIG.

<Instructor>

Masahiko Ikemoto (SIG/BD)

<Fecha>

Capacitacion en Mayabeque: 5 dias
entre el 20 y el 27 de enero de 2015
Capacitacion en Artemisa: 5 dias entre
el 26 de enero y el 19 de febrero de
2015

<Participantes>

Capacitacion en Mayabeque:

* EAH Mayabeque: 7 funcionarios
* EIPH La Habana:2 funcionarios
Capacitacion en Artemisa

* EAH Artemisa: 2 funcionarios

* EIPH La Habana: 3 funcionarios

Ademads, los representantes del Sub-
Grupo SIG/BD visitaron entre el 8 y el
11 de febrero de 2015 las oficinas
correspondientes en Holguin y
Camaguey con el fin de observar el
manejo de la Base de Datos del Proyecto
anterior. Se intercambiaron opiniones
con los profesionales de las oficinas
mencionadas.

Resultados de la Revision
Intermedia

Se realiz6 la Revisién Intermedia de este Proyecto
entre el 12 y el 28 de enero de 2015. La Comision de
Evaluacién Conjunta estuvo integrada la Parte
Japonesa por 5 miembros, y la Parte Cubana por 4
miembros, quienes prepararon el Informe de
Evaluacion Conjunta. Este Informe fue aprobado, junto
con las modificaciones de la Matriz de Disefio del
Proyecto (PDM), en la reunion del Comité de
Coordinacion Conjunta de fecha 28 de enero de 2015.
Los puntos principales de las modificaciones de PDM
son los siguientes.

(1) Meta superior

+ Redaccion anterior: Se maneja adecuadamente el
agua subterranea en el area seleccionada de la
Costera Sur de las Provincias Mayabeque vy
Artemisa, tomando en cuenta las influencias del
cambio climatico.

+ Redaccion modificada : El método de preparacion
del Plan de Manejo del Agua Subterranea,
desarrollado en este Proyecto, es diseminado y
utilizado en otras areas.

(2) Objetivo clel Proyecto

- Redaccion anterior : Se mejoran las capacidades
de las instituciones que participan en el Proyecto en
la prospeccion y manejo del agua subterranea en el
area objetivo incluyendo el control de la intrusiéon
salina.

- Redacciéon  modificada : Se mejoran las
capacidades de las instituciones que participan en
el Proyecto para el desarrollo del agua subterranea
en el area objetivo, incluyendo la detencién de la
intrusion salina.

(3) Actividad 3 -4

- Redaccion  modificada:  Elaborar el disefio
preliminar para el método adecuado y estudiar su
aplicabilidad.

+ Redaccién modificada : (eliminado)

(4) Actividad 4 -6

+ Redaccion modificada : Preparar el plan de

implementacién de obras de recarga de acuiferos y
control de intrusion salina.

- Redaccién modificada : Preparar un plan de
introduccion de tecnologias referentes a la
detencion de la intrusion salina desde el punto de
vista de largo plazo.

(5) Actividad 4 -7

+ Redaccion modificada : Preparar el Plan de
Manejo del Agua Subterrdnea a largo plazo,
teniendo en cuenta el efecto del cambio climético,
asi como lass obras de recarga y control de intrusion
salina.

+ Redaccion modificada : Preparar un Plan de
Manejo del Agua Subterrdnea a largo plazo,
teniendo en cuenta el efecto del cambio climatico,
asi como también los efectos resultantes de las
medidas de la detencion de la intrusion salina.

Se establecieron ademas los indicadores, y se indico
el mecanismo de obtencion de los mismos.

Discusiones sobre el Disefio de Diques Subterraneos

En la Revision Intermedia de enero de 2015, tanto la Parte Japonesa como
la Parte Cubana reconocieron las dificultades en prevenir la intrusion salina
por medio de la construccion de estructuras ejemplificadas por los diques
subterrdneos. Como resultado légico se realizé en abril de 2015 una
los métodos de disefio de

capacitacion que resume

subterraneos.

En base a las capacitaciones ya realizadas, los profesionales relevantes
de EIPH La Habana han analizado los sitios apropiados para la
construccion de diques subterraneos en Cuba, y han sugerido la
construccion de tal estructura en la cuenca hidrogréfica cuya distribucion
tiene lugar en Las Tunas, especificamente La Cana.

Para el sitio arriba mencionado, los profesionales de EIPH La Habana

los diques

<Fechas de Capacitacion > . ~
e 15,17, 22 y 24 de abril ¥ B %

<Participantes >

han sugerido los métodos de disefio del dique subterraneo, y el Experto

* Parte Cubana: 5 funcionarios de
EIPH La Habana i
* Parte Japonesa: Hiroshi Fujita | = R
(Experto en Medidas contra la Intrusion Salina)| =~ =

JICA ha presentado sus comentarios, resultando de esta manera en
una capacitacion eminentemente practica durante 4 reuniones de
capacitacion. Los profesionales de EIPH La Habana incorporaron los
comentarios del Experto JICA, y prepararon un “Documento Revisado”.
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Seminario Técnico del 3°"
Afo y Seminario sobre el
plan de manejo de agua
subterranea

El 24 de junio de 2015 tuvo lugar en el
Hotel Chateau Miramar de La Habana el
Seminario Técnico del 3*" Afio y Seminario
sobre el plan de manejo de agua
subterranea, en el que se presentaron los
resultados obtenidos durante el 3* .afio.

En este Seminario participaron 63 personas
por la Parte Cubana (GEIPI y EIPH 31
personas, GEARH y EAH 17 personas,
INRH-MINCEX-CITMA-CUJAE-Gobiernos

Provinciales y otras oficinas publicas
relacionadas 15 personas, y Parte
Japonesa 9 personas (Expertos 5

personas, intérpretes,
periodistas 4 personas).
Los temas principales a ser presentados
en los Seminarios, y los expositores de
cada tema se indican a continuacion.

choferes y

- Capacitacion _en Japén: Ana Lydia

Hernadndez (GEIPI), Ernesto Flores
Valdés, Adrian Abilio Lugo Barro
(EIPHH), Humberto Garcia Acosta

(EAH-M), Ernesto Morales Chirino (EAH-
A)

+ Contenidos (borrador) y marco del Plan
de Manejo de Agua Subterrdnea:
Ibrahim Plaza Pefialver (GEARH)

- Descripcién de la Hidrologia: Francis
Francisco Rodriguea Rodriguez
(GEARH)

- Descripcién _de la _ Topografia, la
Geologia, la Hidrogeologia y el Agua
Subterranea, y Perpectivas de Cambio
en la Recarga del Agua Subterrdnea:
Ernesto Flores Valdés, Lourdes Valdés
Gonzéalez, Pedro Luis Garcia, Andrés
Portal Cassanova (EIPHH)

- Estado Actual y Perspectivas de Cambio

- Sistema _de

en el Volumen de Explotacién del Agua
Subterranea: Dulce M. Rodriguez Lugo
(EAH-M)

- Estado y Problemas Actuales de Nivel

del Agua Subterranea: Humberto Garcia
Acosta (EAH-M)

- Estado y Problemas Actuales de Calidad

del Agua Subterrdnea: Ernesto Morales
Chirino (EAH-A), Orland Laiz Averhoff
(EIPHH)

- Pronésticos Meteorolégicos, Cambios en

el Nivel del Mar y el Volumen de Agua
Superficial: Ernesto Flores Valdés
(EIPHH)

- Problemas del Agua Subterrdnea vy

Medidas que se han tomado en el
pasado y sus efectos (1) - Dique Sur -:
Carlos Manuel Muro Pedilla (EAH-A)

- Problemas del Agua Subterrdnea vy

Medidas que se han tomado en el
pasado vy sus efectos (2) - Balance de
Agua por GEARH -: Dulce M. Rodriguez
Lugo (EAH-M)

Monitoreo del Agua
Subterrdnea vy SIG/BD: Pedro Luis
Garcia, Adrian Abilio Lugo Barro
(EIPHH), Humberto Garcia Acosta
(EAH-M), Ernesto Morales Chirino (EAH-
A)

- Manejo de la Descarga del Agqua

Subterrdnea -  Modelo de Aguas
Subterrdneas -: Amadelis Quesada
Tores, Lourdes Valdés Gonzélez
(EIPHH)

- Instalaciones para el almacenamiento e

infiltracion de aguas pluviales y recarga
artificial del agua subterrdnea: Rafael
Feit6 Olivera, Ernesto Flores Valdés
(EIPHH)

- Control _de la Intrusién Salina: Juan

Alberto Hernandez , Isabel Pineiro

Alfonso (EIPHH)

Publicacién:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario
2015/1/14, 1/19, 1/26, 2/3, 2/10
Resultado 2: Capacitacién en Modelacién del Agua
Subterranea (en Mayabeque)
2015/1/15, 1/20, 1/27, 2/4, 2/11
Resultado 2: Capacitacién en Modelacion del Agua
Subterranea (en Artemisa)
2015/1/20 ~ 1/23, 1/27
Resultado 1: Capacitacién en SIG/BD (en Mayabeque)
2015/1/26, 1/29, 1/30, 2/13, 2/19
Resultado 1: Capacitacién en SIG/BD (en Artemisa)
2015/1/26, 2/26, 3/2, 3/9, 3/16, 3/23
Resultado 1: Capacitacién en Monitoreo del Agua
Subterranea (Calidad del Agua) (en La Habana)
2015/2/2, 2/5, 2/9
Resultado 2: Capacitacién en Modelacién del Agua
Subterranea (en La Habana)
2015/3/4, 3/20
Resultado 1: Capacitacién en Monitoreo del Agua
Subterranea (Calidad del Agua) (en Artemisa)
2015/3/5, 3/10
Resultado 1: Capacitacién en Monitoreo del Agua
Subterranea (Calidad del Agua) (en Mayabeque)
2015/4/15, 4/17, 4122, 4124
Resultado 3: Discusiones sobre los Métodos de Disefio
de Diques Subterraneos
2015/4/28, 5/8, 5/19, 5/26
Resultado 4: Discusiones sobre el Manejo del Agua
Subterranea (en La Habana)
2015/4/29, 5/6, 5/13, 5/20, 5/27
Resultado 4: Discusiones sobre el Manejo del Agua
Subterranea (en Mayabeque)
2015/4/30, 5/7, 5/14, 5/21, 5/29
Resultado 4: Discusiones sobre el Manejo del Agua
Subterranea (en Artemisa)
2015/6/5, 6/29
Resultado 1:Capacitacién sobre el andlisis de prueba
de bombeo (en La-Habana)
2015/6/9, 6/16
Resultado 2: Capacitacién en Modelacién del Agua
Subterranea (en La Habana)
2015/6/10, 6/17
Resultado 2: Capacitacién en Modelacién del Agua
Subterranea (en Mayabeque)
2015/6/11, 6/18
Resultado 2: Capacitacién en Modelacién del Agua
Subterranea (en Artemisa)
2015/6/24
Seminario Técnico correspondiente al Tercer Afio,
Seminario sobre Manejo del Agua Subterranea
2015/6/25
Comité de Ejecucion del Proyecto (CEP = PEC)
2015/6/26

Resultado 3: Capacitacion sobre la Recarga de Aguas
Subterraneas (en La Habana)

CCC (No.2)
28 Enero 2015
S -

AT

CEP (N0.6)
25 Junio 2015
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Investigacionss
Proyectos e Ingenieria

Analisis de las Pruebas de Bombeo Terminacion de las

perforaciones de prueba

(1) JICA-1

- Ubicacion: X=340469, Y=324477

- Didam. y prof. del pozo: 70 m, 20 pulg.

- Sist. de monitoreo: medicién automéatica de
nivel (cada hora)

(2) JICA-2

- Ubicacion: X=364260, Y=322963

- Diam. y prof. del pozo: 63 m, 20 pulg.

- Sist. de monitoreo: medicién automéatica de
nivel (cada hora)

(3) JICA-3

- Ubicacion: X=362793, Y=331999

- Didam. y prof. del pozo: 80 m, 20 pulg.

- Sist. de monitoreo: medicién automéatica de
nivel (cada hora)

Se realizaron las pruebas de * Aforo escalonado: Anaélisis del
bombeo (aforos) en las grafico, coeficientes del
perforaciones de prueba. acuifero, pérdida del pozo,
Estas pruebas de bombeo eficiencia, etc.

consisten en un aforo escalonado » Aforo continuo: Métodos
(10 horas (1 intervalo = 2 horas Cooper-Jacob y Theis,
con 4 intervalos)), un aforo transmisividad, coeficiente de
continuo (24 horas) y una prueba almacenamiento.

de recuperacion. * Prueba de recuperacion: Método
Antes de terminar las de recuperacion, transmisividad.
perforaciones de prueba, el JICA3 Aforo Continuo (2

experto japonés (Dr. Shibasaki) T

realiz6 una capacitacién sobre el 1 oootqasiad

andlisis de los aforos (junio, -

2015). Los resultados fueron -] \\
analizados por los ingenieros de la '
EIPH-Habana que participaron en l i

dicha capacitacion.

El método de analisis y las - i N (JICA-2)
constantes hidraulicas calculadas ‘r‘ E

10000 ©

se muestran a continuaciéon: o "

Aforos (Trabajos de campo)

Luego de la perforacion de los nuevos pozos, los
ingenieros de la EIPH-Habana realizaron los aforos.
Durante los aforos, ademas del nivel de agua y el
volumen de descarga, se midi6 de manera periédica los
cambios en la calidad del agua (pH, CE).

Para realizar los aforos, se emple6é la bomba sumergible
(¢ =150 mm, Q = 3.5 m3/ min. H=60m, 75 kW 440 V
3-fases 60 Hz) y el generador donados por Japon.
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Creacion del Plan de Manejo
del Agua Subterranea

En este momento, los ingenieros de
la EIPH-Habana, la EAH-Mayabeque y
la EAH-Artemisa se encuentran en el
proceso de elaboracion del plan de
manejo del agua subterranea.

A continuacibn se muestra el
contenido del plan de manejo del
agua subterranea (borrador).
1.ELEMENTOS BASICOS DE LA
PLANIFICACION
1.1 Politica Basica
1.2 Objetivo de la Planificacion
1.3 Ubicacion del Plan (en cuanto a
Leyes y Regulaciones)
1.4 Area Objetivo del Plan
1.5 Duracién del Plan
2.CONDICION ACTUAL ESTIMADA
DEL AGUA SUBTERRANEA EN EL
AREA OBJETIVO
2-1Descripcidon Hidrologica
2-2Descripcion de la Topografia, la
Geologia, la Hidrogeologia y el
Agua Subterranea
2-3Uso del Agua Subterranea
2-4Fluctuacion del Nivel del
Subterranea
2-5Calidad del Agua Subterranea
2-6Caudal del Agua Subterranea
2-7Balance del Agua Subterranea
2-8Problemas del Agua Subterranea
3. CAMBIOS EN LAS
CIRCUNSTANCIAS QUE RODEAN EL
AGUA SUBTERRANEA
3.1.Meteorologia
3.2.Recarga del Agua Subterranea
3.3.Agua Salada y Agua Superficial
3.4.Uso del Agua Subterranea
4. OBJETIVO DE CONSERVACION DEL
AGUA SUBTERRANEA
4.1 Conjunto de  Objetivos de

Agua

(En EAH-Mayabeque)

Conservacion
4.2 Valor de los
Conservacion

5. PREDICCION
(PRONOSTICO)

5.1 Descripcion del Estudio de Caso

5.2 Condiciones de Analisis de cada
Escenario

6. MEDIDAS PARA ALCANZAR LOS
OBJETIVOS (MANEJO)

6.1 Idea Basica de las Medidas

6.2 Problemas y Medidas Puntuales

6.3 Clasificacion de las Medidas

6.4 Preparacion del Sistema de
Monitoreo de la Situacion del
Agua Subterranea, etc.

6.5 Medidas de Preservacion del
Volumen de Agua Subterranea

6.6 Medidas de Preservacion de la
Calidad del Agua Subterranea

6.7 Para Justificar las Medidas

6.8 Manejo del Estado de Avance del
Plan

Objetivos de

FUTURA

El Plan de Manejo del Agua

Subterranea debe completarse de

acuerdo con el cronograma siguiente.

*» Desde ahora hasta finales de
diciembre de 2015:
Completamiento del anélisis de la
situacion actual

* Desde enero hasta mayo de 2016:
Completamiento del anélisis
predictivo y preparacién de las
medidas para lograr los objetivos

* Junio de 2016: Completamiento del
plan de manejo del agua
subterranea (borrador)

» Desde Julio hasta octubre de 2016:
Prueba del plan de manejo del agua
subterranea (borrador)

* Noviembre de 2016:
Completamiento del plan de
manejo del agua subterranea

Publicacion:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esqg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario

2015/10/14
Discusion del Plan de Actividades de 4to afio

2015/10/19 - 2016/1/21
Resultado 4: Discusiones sobre el Manejo del
Agua Subterranea (en Artemisa)

2015/10/20 - 2016/1/19
Resultado 4: Discusiones sobre el Manejo del
Agua Subterranea (en La Habana)

2015/10/21 - 2016/1/20
Resultado 4: Discusiones sobre el Manejo del
Agua Subterranea (en Mayabeque)

2015/10/27
Resultado 1: Discusiones sobre el andlisis de los
aforos (en La Habana)

2015/10/29, 10/30, 11/5, 11/6

Resultado 3: Estudio de campo sobre recarga
artificial

2015/11/16 - 12/17

Resultado 2: Capacitacién en Modelacion del
Agua Subterranea (en La Habana)

2015/11/18 - 2016/1/21
Resultado 1: Discusion sobre la Estructura
Hidrogeoldgica (en La Habana)

2015/11/20 - 2016/1/21
Resultado 3: Discusion sobre Recarga Atrtificial
(en La Habana)

2015/11/24
Comité de Ejecucioén del Proyecto (CEP = PEC)

2015/11/25, 11/30
Resultado 1: Discusién sobre el Monitoreo de las
Aguas Subterraneas (en Mayabeque)

2015/11/25 - 12/15
Resultado 2: Capacitacién en Modelacion del
Agua Subterranea (en Mayabeque)

2015/11/27 - 12/16
Resultado 2: Capacitacién en Modelacion del
Agua Subterranea (en Artemisa)

2015/12/3, 12/14
Resultado 1: Discusién sobre el Monitoreo de las
Aguas Subterraneas (en Artemisa)

2016/1/22
Comité de Eiecucion del Provecto (CEP = PEC)

CEP (No.8) 22 Enero 2016
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Investigaciones
Proyectos e Ingenieria

Visita ala ciudad de Kitakata

Capacitacion en Japon

La ciudad de Kitakata se encuentra al norte de
la cuenca Aizu en la prefectura de Fukushima.
La capacitaciéon en la ciudad Kitakata estuvo a
cargo del Profesor Shibasaki y sus estudiantes
de la Universidad de Fukushima.

Introduccion sobre la contaminacién del
agua subterranea en Kokusai Kogyo

Pozo de infiltracion de agua de
lluvia en Akishima

En la capacitacion en Japén participaron
cinco miembros de la contraparte cubana,
de EIPH, GEIPI y GEARH, desde el 29 de
febrero hasta el 11 de marzo de 2016, con
el objetivo de desarrollar las capacidades
de conservaciéon y manejo del agua
subterranea.

A continuacién presentamos el programa
de actividades de la capacitacion:

28 de febrero (domingo)

¢ Llegada a Japén.

29 de febrero (lunes)

« Explicaciones sobre el cronograma de la
capacitacion y confirmacién de su
contenido.

1 de marzo (martes)

¢ [Conferencia] Subsidencia del suelo y
manejo del agua subterranea en la ciudad
de Kanazawa.

¢ [Observacién] Subsidencia del suelo y
pozos de observacion de agua
subterranea.

2 de marzo (miércoles)

¢ [Observacién] Sitios de subsidencia en
la ciudad de Kanazawa.

¢ [Conferencia] Simulacién de agua
subterranea.

3 de marzo (jueves)

¢ [Conferencia] Sistema de monitoreo y
manejo del agua subterrdnea en la
prefectura de Saitama.

¢ [Observacién] Estacion de monitoreo al
este de Koshigaya.

¢ [Observacion] Conservacion del
manantial en el santuario Meiji.

4 de marzo (viernes)

¢ [Conferencia] Introduccién sobre la
contaminacién del agua subterranea.

7 de marzo (lunes)

¢ [Conferencia y observaciéon] Topografia
y geologia de la cuenca Aizu, Puente

Nippashi, manantial y pozo de
observacion del agua subterranea en el
Parque Shimizu y sitio de

experimentacién de la recarga artificial de
aguas subterraneas a través de un arrozal
en la ciudad de Kitakata.

8 de marzo (martes)

¢ [Conferencia] Presentacion de la Red
Kitakata Shimizu.

¢ [Conferencia y observacion] El lago
Urabandai y el lago Inawashiro.

9 de marzo (miércoles)

¢ [Conferencia] Introduccién al método y
las instalaciones de conservacion de los
niveles de agua subterranea a través del
agua de lluvia en Japén.

¢ [Observacion] Instalaciones de
conservacion de agua subterranea en
Akishima, Tokio.

10 de marzo (jueves)

¢ [Observaciéon]. Museo Histérico de
Conduccion de Agua de Tokio

11 de marzo (viernes)

* Presentaciéon de los resultados de la
capacitacion, evaluacién de la
capacitacion.

12 de marzo (sabado)

* Partida de Japén.

Foto de grupo en la compuerta
de JyuRoku-Kyo

Evaluacion Final del Proyecto

La evaluacion final del Proyecto se llevé a cabo entre el 2 y el 17
de junio de 2016 por cuatro miembros de la parte cubana y cinco
de la parte japonesa. Las evaluaciones se efectuaron sobre la base
de cinco criterios, a saber, relevancia, efectividad, eficiencia,
impacto y sostenibilidad, y los resultados se presentaron en la
reunion del Comité de Coordinacién Conjunta (CCC) que tuvo

lugar el 17 de junio de 2016.
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PROYECTO PARA EL FORTALECIMIENTO DE LAS CAPACIDADES DEL MANEJO DEL AGUA SUBTERRANEA Y EL CONTROL DE

LA INTRUSION SALINA

1 JULIO 2016

' (Hotel Acuario(Marina Hemingway)

Seminario sobre el plan de

manejo de agua
subterranea
El seminario sobre el plan de

manejo de agua subterranea se
efectud el 24 de junio de 2016 en
el Hotel Acuario (Marina
Hemingway).

Al seminario  asistieron 69
participantes de la parte cubana
(27 de GEIPI y de EIPH, 24 de
GEARH y de las EAH, 7 del INRH
y de las DPRH, 11 de CITMA,
CUJAE, MINAL, MINAGRI,
INSMET, AMA y MINEM, vy 1
periodista de Prensa Latina), asi
como 9 miembros de la parte
japonesa (1 de JICA, 4 del Equipo
de Expertos, 2 intérpretes, y 2
choferes).

El principal objetivo del seminario
era presentar el borrador actual
del Plan de Manejo de Agua
Subterranea e intercambiar
opiniones al respecto.

El seminario comenzé con una
presentacion del Proyecto a cargo
de Shigeki KIHARA (Lider del
Equipo de Expertos), la cual
estuvo seguida de una
presentacion sobre la
capacitacion en Japén por uno de
los participantes en la misma. A

continuacioén, los miembros de la
contraparte cubana explicaron
cada capitulo del borrador del
Plan de Manejo de Agua
Subterranea.

Seguidamente se muestra el
indice del Plan de Manejo de
Agua Subterranea (borrador):

Capitulo 1 Elementos basicos de
la planificacion

Capitulo 2 Condicion actual
estimada del agua subterranea
en el area objetivo

Capitulo 3 Cambios en las
circunstancias que rodean el
agua subterranea

Capitulo 4 Objetivo De

conservacion del agua
subterranea
Capitulo 5 Prediccion futura

(Prondéstico)

Capitulo 6 Medidas para alcanzar
los objetivos (Manejo)

Publicacion:

Tel: (53 7) 2045040

Grupo de Expertos del Proyecto Agua Subterranea de JICA
Centro de Negocios Miramar Edif. Jerusalén, Oficina 408 A
Ave. 3ra esg. A 80, Miramar, Playa, Ciudad de La Habana, Cuba

Calendario

2016/2/29 ~ 3/11
Capacitacion en Japon

2016/4/4 ~ 5/11
Capacitacion sobre  Monitoreo de
Subterranea (Calidad del Agua)

2016/4/18 ~ 5/13
Capacitacion sobre SID/DB

2016/4/19 ~ 7/6
Discusiones sobre el Plan de Manejo del Agua
Subterranea (borrador)

2016/4/26
Reunién general de la edicion del Plan de
Manejo de Agua Subterranea (borrador)

2016/5/5 ~ 6/23

Agua

Capacitacion sobre Modelacion de Agua
Subterranea

2016/5/19 ~ 6/13

Capacitacion sobre  Recarga de Agua
Subterranea

2016/6/1

Clase sobre Prospeccion Geofisica (CUJAE)

2016/6/2 ~ 6/16
Evaluacion Final del Proyecto

2016/6/17
Comité de Coordinacion Conjunta (CCC)

2016/6/24
Seminario sobre el Plan de Manejo de Agua
Subterranea

2016/7/7
Reunién general de la edicion del Plan de
Manejo de Agua Subterranea (borrador)

Clase de Prospeccion
Geofisica en CUJAE

Pagina 2




Fa—NHNE HMTHERKB~NOEKEAGK BT RKEEENRELTOCLI b WILTEBUR AERR G H 48
EBETHES EfmERX R

5. BEEk
5-1:JCCi&ES&k (E1l~%F 4 @)
5-2 : IC/IR = ESE &%

5-3: PEC i&%$&k (5 1[E~% 8[@)







Fa—NHNE HMTHERKB~NOEKEAGK BT RKEEENRELTOCLI b WILTEBUR AERR G H 48
EBETHES EfmERX R

5-1(1) : % 1 [\ JCC &EH#







MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team began activities of the 2" Project Year in November 2013,

according to the Plan of Operation (henceforth “PO”).

The 1** Meeting of the Joint Coordination Committee (henceforth “JCC”) was held to review
and evaluate the progress of the Project in the conference room of the National Institute of

Hydraulic Resources (henceforth “INRH”).

Based on the explanation of the activities by the JICA Experts (henceforth “JICA Side”), the

members of JCC had a series of discussions for the successful implementation of the Project.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, November 15, 2013
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Mr. Naoki Kamijo

Director General

JICA Mexico Office

Japan International Cooperation Agency
(JICA)
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Mr. Shigeki Kihara

Leader of Expertstroundwater
Management,

Kokusai Kogyo Co., Ltd.
(entrusted by)

Japan International Cooperation
Agency (JICA)

;
%,

Eng. Miriam Valdés Pérez

Director General,

Grupo Empresarial de Investigaciones,
Proyectos a Ingenieria (GEIPI)

1 'f|
| [} -
({ |I. 7

I-I e
} 4

Eng. Ferm’ﬁl %ardyé Quintanilla
Director Generaly”

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Eng. Ana Lydia Hernandez G.
Technical Director,

Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria (GEIPI)
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Eng. Ibrahim Plaza Pefialver

Principal Hydrogeologist,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)



Witnessed by
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Eng. Abel Salas Gar¢ia

Vice President,

[nstituto Nacional de Recursos Hidraulicos
(INRH)
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Eng. Vladimir Cabranes Alpizar

Director, International Relation &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos

(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

. Plan of Activities of the 2™ Year

The Cuban side basically accepted the Plan of Activities of the 2" year explained by the JICA

Side with further clarifications.

(1) 2" Year Plan of Operation
The 2™ year is scheduled to begin in November 2013 and to end in July 2014.

(2) Output 1 (The monitoring of aquifers is properly carried out in the target area.)
e The geological and hydrogeological data would be updated.
e  The geophysical prospection would be continued.
o 3 (three) test wells drilling with well logging and pumping test would be conducted
under the responsibility of the Cuban side.
¢ The plan for the network of observation wells would be prepared.

e  GIS/DB would be established, and the collected data would be stored and updated.

(3) Output 2 (The groundwater models are elaborated in the target area.)
o The analysis of the various factors to calculate the water balance and amount of
groundwater recharge would be continued.
e The Groundwater Model structure and parameters would be modified / adjusted based
on the results of well drilling and updated hydrogeological data.

o The prediction analysis by using the Groundwater Model would be started.

(4) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater intrusion

control.)
o The study of various techniques of groundwater recharge and seawater intrusion control

would be continued.
e The suitable methods of construction, considering the natural, social, economic and

political conditions of the target area would be examined.

(5) Output 4 (The im'plementation of groundwater management plan is experimentally put into
practice along with the operation guideline/manual in the target area.)
e The simulation results of models of groundwater and seawater intrusion would be verified.

¢ The permissible hydrogeological conditions of the aquifer would be defined.

)

&% ) i/ 9’



¢ The annual pumping plan of each production well based on the results of analysis of

groundwater model would be prepared.

(6) Training in Japan
The JICA Side explained that the training in Japan would be held tentatively in October 2014
(the beginning of the 3™ year) inviting 5 (five) Cuban engineers, and the detailed training

program is scheduled to be discussed during the 2" year.

(7) Technical Seminar
The JICA Side explained that the Technical Seminar of the 2" Year would be held in June
2014.

2. Equipments and Materials

The JICA Side explained the procurement of equipments and materials included in the Project.
The Cuban Side explained the completion of import procedure and the management method of

the already arrived equipment and materials.

The JICA Side requested the Cuban Side to continue securing the services of the Public
Executor of Donations (EMED), accredited by the Cuban Customs, so as to expedite, in the
shortest possible time, the import and release procedures of the products and consumables to be

procured in the 2nd year.

3. Coordination with Related Organizations

The Cuban Side presented recent positive results of the coordinated actions with other

organizations that are related to this Project.
Both Sides confirmed the collaboration with related organization where GEIPI will play the

leading role in this collaboration.
4. Revision of the Project Design Matrix (PDM) and Plan of Operation (PO)

JCC agreed to the revision of PDM and PO proposed by the JICA Side and accepted PDM

ver.1.2, which made uniform use of the names of some activities as well as the duration of

n KQ) /& g

these activities.
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Appendix 1: List of Attendance
Appendix 2: Project Design Matrix (PDM) ver. 1.2
Appendix 3: Plan of Operation (PO) ver. 1.2
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT?”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA”) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project™), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development, The Expert Team carried out activities of the 3™ Project Year, according to the
Plan of Operation (henceforth “PO”).

The 2™ Meeting of the Joint Coordination Committee (henceforth “JCC™) was held to review
and evaluate the progress of the Project in the Salén Burbujas of Hotel Chateau Miramar,

Havana.

Based on i) the explanation of the activities by the Project Team composed of JICA Experts
(henceforth “JICA Side”) and the Cuban C/P engineers and ii) the Evaluation Report explained
by the Joint Mid-term Review Team, the members of JCC had a series of discussions for the

successful implementation of the Project.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, January 28, 2015
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Mr. Naoki Kamijo

Director General

JICA Mexico Office

Japan International Cooperation Agency
(JICA)

4

Mr. Shigeki K1hara

Leader of Experts/ Groundwater
Management,

Kokusai Kogyo Co., Ltd.

(entrusted by)

Japan International Cooperation Agency
(JICA)

Eng. Miriam Valdés Pérez
Director General,

Grupo Empresarial de Investigaciones,
Proyectos a Ingenieria (GEIPT)

presarlal de Aprovechamiento
s Recursos Hidraulicos (GEARH)

Eng. Ana Lydia Hernandez G.
Technical Director,

Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria (GEIPT)

g%/

Eng. I i a Pefialver
Principal Br¥drogeologist,
Grupo Empresarial de Aprovechamiento

de los Recursos Hidraulicos (GEARH)
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Witnesses

i % 2

Mr. Ejiri Yukihiko

Leader,

Mid-Term Review Team

Japan International Cooperation Agency
(JICA)

Witnesses

I

Eng. Abet'Salas Garcia

Vice President,

Instituto Nacional de Recursos Hidrdulicos
(INRIT)

utl,

Eng. Vladimir €abranes Alpizar

Director, International Relations &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos
(INRH)




ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Improvements of the Project

The members of JCC basically accepted the improvements of the Project explained by the

Project Team with further clarifications.

(1) Assignment of Japanese experts

The assignment of Japanese experts in Cuba was scheduled throughout the year.

(2) Organization by the Cuban Side

Because the present assistant to the Project Administrator will take an official trip for about one
year, a new assistant to the Project Administrator was appointed.

The implementation system of geophysical survey (EIPH-La Habana) was strengthened by the

addition of a young engineer.

(3) Activity in Project Site
The training activity plan that is performed in EAH-Mayabeque and EAH-Artemisa is

increasing, targeting the technical personnel in the Project Site offices.

(4) Groundwater Management Plan
Preparation of the Groundwater Management Plan, which will take the lead in the future, is
progressing as follows.
* The composition (Table of Contents) of the Groundwater Management Plan was
discussed with the Cuban Side.

¢  The writing person in charge of each item of the Table of Contents was selected.

2. Revision of Project Design Matrix (henceforth “PDM™) and PO

Based on the recommendation of the Joint Mid-term Review Team, PDM was revised as the 2™
version (PDMa,.1) on January 28, as described below. PO is also revised according to the

modification of PDM. The members of JCC approved these revisions.

(1) Overall Goal
Old edition: The groundwater is managed in appropriate manner by taking into account the

climate change in the selected southern coastal area of Mayabeque and Artemisa Provinces.

D




New edition: The preparation method of Groundwater Management Plan, developed in this

Project, is disseminated and utilized in other areas.

(2) Objectively Verifiable Indicators for Overall Goal

Old edition: The hydrogeological condition, defined by the results of the Project, is sustainably
maintained in the target area.

New edition: The preparation of Groundwater Management Plan is started in more than one

area that is different from the objective area of this Project.

(3) Means of verification for Overall Goal
Old edition: Monitoring data on groundwater.
New edition: GEARH Reports.

(4) Project Purpose

Qld edition: Capacity of the institutions participating in the Project is improved in groundwater
development and management including prevention of seawater intrusion in the target area.
New edition: Capacity is improved in the institutions” participating in the Project for
groundwater development and management in the objective area, including limitations imposed

on saline intrusion.

(5) Objectively Verifiable Indicators for Project Purpose

Old edition: 1. The necessary personnel is allocated to the groundwater management related
organizations based on the operation guidelines/manuals produced by the Project. 2. The
counterpart personnel achieve the technologically satisfactory level.

New edition: The control of water volume extracted is implemented on the basis of

Groundwater Management Plan.

(6) Means of verification for Project Purpose
Old edition: 1. Project Report. 2. Judgment by Japanese Experts.

New edition: Monitoring data of groundwater.

(7) Objectively Verifiable Indicators for Output 1
Old edition: Monitoring data is accumulated regularly on GIS data base.

New edition: The observation data of the objective area are periodically filed in the database of

Iy
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(8) Objectively Verifiable Indicators for Qutput 2
Old edition: The groundwater models are calibrated once a year.
New edition: The Groundwater Modeling Group undertakes, once a year, the calibration

(correction * renewal) of the groundwater models in the objective area.

(9) Objectively Verifiable Indicators for Qutput 3

Old edition: The Cuban side proposes more than one (1) appropriate measure for groundwater
recharge and seawater intrusion control in the target area.

New edition: Results of the studies on technology of aquifer recharge and saline intrusion

control are incorporated into the Groundwater Management Plan,

(10) Means of verification for Output 3
Old edition: Project Report.

New edition: Groundwater Management Plan.

(11) Objectively Verifiable Indicators for Output 4

Old edition: The first version of operation guidelines/manuals are prepared and distributed to
the related personnel.

New edition: Version 1 of the Implementation Instructions (Guidelines and Manuals) is

established and utilized.

(12) Means of verification for Output 4
Old edition: Project Report, The first version of operation guidelines/manuals.
New edition: One copy of the first version of the Implementation Instructions (Guidelines and

Manuals) of the Groundwater Management Plan.

(13) Activity 3-4
Old edition: To make the preliminary design for the suitable method and to study its
applicability.

New edition: (deletion)

(14) Activity 4-6

Old edition: To prepare the implementation plan of works for groundwater recharge and
seawater intrusion control.

New edition: To prepare a plan to introduce technologies related to the saline intrusion contro

from the long-terin viewpoint.




(15) Activity 4-7

Old edition: To prepare a long-term groundwater management plan, taking into account the
eifect of climate change, groundwater recharge and seawater intrusion control works.

New edition: To prepare a long-term Groundwater Management Plan, taking into account the

eifect of climate change, as well as the effects resuiting from the measures to control saline

intrusion.

Appendix 1: List of Attendance
Appendix 2: Project Design Matrix (PDM) ver, 2.1
Appendix 3: Plan of Operation (PO) ver. 2.1
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MINUTA DE DISCUSIONES
_ ENTRE )
LAAGENCIA DE COOPERACION INTERNACIONAL DEL JAPON (JICA)
Y
INSTITUTO NACIONAL DE RECURSOS HIDRAURICOS (INRH)
Y SUS ORGANIZACIONES AFILIADAS

. SOBRE
EVALUACION FINAL

PARA

EL PROYECTO PARA FORTALECIMIENTO DE LAS CAPACIDADES DEL
MANEJO DEL AGUA SUBTERRANEA
Y
EL CONTROL DE INTRUSION SALINA

El Equipo de Evaluacién Final (en adelante denominado como “el Equipo”)
organizado por la Agencia de Cooperacién Internacional del Japén (en adelante
denominada “JICA”) y encabezado por el Ing. Akihiro MIYAZAKI, director del 2°
Equipo del Recursos Hidricos del Grupo de Recursos Hidricos del Departamento de
Medio Ambiente Global de JICA visit6 la Repiiblica de Cuba desde el 1° hasta el 18
de junio de 2016 con el propésito de evaluar la implementacién de cooperacién técnica
y los logros del Proyecto para Fortalecimiento de las Capacidades del Manejo del
Agua Subterranea y el Control de la Intrusién Salina (en adelante denominado como
“el Proyecto”). En respuesta a la solicitud hecha por el Gobierno de la Reptiblica de
Cuba (en adelante denominado GOC) ante el gobierno de Japén (en adelante
denominado como GOJ).

Durante la estancia del Equipo en Cuba, se llevé a cabo un intercambio de visién y
opiniones entre el Equipo y las autoridades competentes del GOC a través de una
serie de discusiones.

Como resultado de las discusiones, ambas paltes acordaron sobre los asuntos
mencionados en el documento adjunto.

La Habana, 17 de junio de 2016
Afio 58 de la Revolucidn

Ing. Rose ire ZZ&ardo Batista

Ing. Akihiro MIYAZAKI

Lider, Directora,

Equipo de Evaluacion Final, Relaciones Internacionales y Comercio Exterior,

Japan International Cooperation Agency (JICA) . Instituto Nacional de Recursos Hidraulicos (INRH)
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND S
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA”) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project™), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities during the 4th Project Year according to
the Plan of Operation (henceforth “PO”).

The 4" meeting of the Joint Coordination Committee (henceforth “JCC”) was held to review and
evaluate the Project in the Salén Dorado of Hotel Capri, Havana, on December 12, 2016.

Based on the Draft Final Report (DF/R) explained by the JICA Expert Team and the Cuban C/P
engineers, the members of JCC had a series of discussions aimed at the evaluation of results of the
project. In the course of the discussions, the members of JCC confirmed the official handover of
equipments from JICA to the Cuban authorities (henceforth “Cuban Side”), and the future
personnel training plan and equipment maintenance plan by the Cuban Side, after the termination of
the project.

As a result of the discussions, JICA and the Cuban Side agreed to the matters mentioned in the

attached documents.

Havana, December 12, 2016

N b S e
1 .

Instituto Nacional
de Recursos Hidréullcos

DIRECCION DE RELACIONES
INTERNACIGRALES Y CCMERCIO EXT.
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k& B (&,

Eng. Shlgekl Kihara Eng. Miriam Vabdés Pérez

Leader of Experts/Groundwater Assistant to the President,

Management, Instituto Nacional de Recursos Hidraulicos
Kokusai Kogyo Co., Ltd. (INRH)

(entrusted by)
Japan International Cooperation Agency
(JICA)

S % p

Eng. Rigoberto Morales Palacios
Director General,
Grupo Empresarial dé, Aprovechamiento

de los Recursos Hidraulicos (GEARH)

Eng. Ana Cydia Hernéndez G.
Director of Science and Technology,

Instituto Nacional de Recursos Hidrdulicos
(INRH)

(llagg)—

Eng. I&ﬁh%hﬁﬁa Pefialver

Principal Hydrogeologist,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Witnessed by Witnessed by
< !

- % 4 7! A N
| " /‘/ , P _g : Instituto Nacional
; - : de Recursos Hidrautico:

Lic. Shoji Ozawa ' Eng. Rosemafre Rlcardo Bl SEon bE ReLATC

Representative Director, Internatlonal,Rl@lEﬂﬂeﬁ@N&-E”C"M“‘““" %
Japan International Cooperation Agency Collaboration Bureau,
(JICA) | Instituto Nacional de Recursos Hidraulicos

(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Report of Project Achievement

The JICA Expert Team and the Cuban C/P engineers explained the outline of the DF/R. JCC
confirmed the achievement of project activities (achievement situation of each output), and

achievement expectation of the Overall Goal and Project Purpose (Detailed in Appendix 2).

Overall Goal: The preparation method of Groundwater Management Plan, developed in this

Project, is disseminated and utilized in other areas.
Project Purpose: Capacity is improved in the institutions'’ participating in the Project for

g
i

_§
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=35
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N §

groundwater development and management in the objective area, including

g
%‘g limitations imposed on saline intrusion.
S §$utput 1: The monitoring of aquifers is properly carried out in the target area.
g‘g ﬁutput 2: The groundwater models are elaborated in the target area.
§§ utput 3: The various techniques are studied in terms of groundwater recharge and seawater
Egji intrusion control. ‘
= Output 4: The implementation of groundwater management plan is experlmentally pu‘t into
practice along with the operation guideline/manual in the target area. i Arle
The questions on the DF/R asked by the attendance in the JCC meeting, the answers gllven by the -
JICA Experts, and the comments on the DF/R were duly registered for the subsequent mcorporatlon
into the Final Report. S
2, Compliance with and/or expectations to comply with the recommendations made in the

terminal evaluation of the project
The compliance with and/or the expectations to comply with the recommendations (upon

completion of the project and after the project) made in the terminal evaluation in June 2016 were

confirmed between the Japanese Side and the Cuban Side (Detailed in Appendix 3).

Upon completion of the project
(1) Promotion of the preparation of the Groundwater Management Plan

(2) Coordi'nat‘ic').n.,with the interested parties with a view to the implementation of the

Groundwater Management Plan
(3) Improvement of a more suitable environment aiming at spreading the techniques for drawing

<K



the Groundwater Management Plan to other areas
(4) Use of the groundwater simulation model

(5) Clarification on the acquisition process of spare parts of donated equipment

After the project
(1) Political and institutional aspects
(2) Technical and organizational aspects

(3) Financial aspects

3. Confirmation of Qutputs (Distribution of Groundwater Management Plan with the operation
' '”"1

guideline/manual, Donation of Equipments) CE

3-1. Distribution of Groundwater Management Plan with the operation gulde]me/manual N

The JICA Expert Team presented explanations concerning the Groundwater Managementhlan thh

the operation guideline/manual created in this Project. JICA and the Cuban Side conﬂrmed the

5,

number of Groundwater Management Plan to be distributed by organization, as We__!l__l-, as..to

| N ingividual professionals who work for the different organizations (Appendix 4).

1Donation of Equipment
JICA Expert Team referred to the equipments brought into Cuba by the project, along with a

LAMONES
CHERCGOE

CBLES M
o

Instituto Nacional
de Recursos Hidraulicos
B

af explanation concerning the said equipments. Upon completion of the project, the said

RECCUAM DE

C!

ipment were donated to Cuba, according to the pertinent document (Certificate of Donation of

E‘@qipment) signed by INRH, GEIPI, GEARH and JICA. The list of equipment clarified the

responsible office and the person in charge of each of the equipments. For the proper management

R

—r————a i siaded

and continued use of equipments under optimal conditions, the list of names and addresses of

customer service and supplier of consumables for the equipments were attached to the above

document (Appendix 3, 6).

4. Activity Plan after Completion of the Project by the Cuban Side
INRH, GEARH and GEIPI made a presentation of the schedule of training activities and the
preparation of groundwater management plan after completion of the project, based on the

achievement expectation of the Overall Goal, and taking into account the recommendations made in

the terminal evaluation of the project (Appendix 7).

SK



Appendix 1: List of Attendance in the 4™ Meeting of JCC

Appendix 2: Achievement of Outputs and Project Purpose

Appendix 3: Compliance with and/or Expectations to Comply with the Recommendations made in
the Terminal Evaluation of the Project

Appendix 4: Distribution List of Groundwater Management Plan

Appendix 5: Certificate of Donation of Equipments (including List of equipment location and
responsible persons)

Appendix 6: List of names and addresses of customer service and supplier of consumables for the
Equipments

Appendix 7: Activity Plan after Completion of the Project by the Cuban Side

: Instituto Naclonal
' de Recursos Hidrauticos

" DIiNECCION DE RELACI_OH?S
) INTER;‘IAC!GNALESY COMERCIO EXT.

C e m——

sk



P

JIOJOAITI(] [BOIUYOS],

HAVIO

[BI2UAL) 10JDATI(]

ZIUIMBIA] Z9[eZUOL) OJBZE"]

HYVID

SOTIOR[R SI[RIOIA 0112qOT Y

yoreasay parjddy 103 10302117

eueqeH eT-Hdld

[BPUOH S9[BIOTA BIUUY

[BISUSL) JOJOAI(]

eleqeH e-HdIH

ZOPURWIDY 2UMFY WAy

uQa
1s1[eroadg 1oruag Id[HD | 9P 90UOd Zauguiif esI[op[iH
199(o1d
Sunauiuyg pue yoaeasay dnoio
ssouIsng A} JO J03IAI(] [BOTUYI]. 419D oped[a(] odsa1)) uenseqag
ZJPURUID ]
[RISUQL) I030AII(] IdIAD ZoNGLIPOY OpIeuIdg
1s1[eadg UOHRIOQR[[0)) [BUUONRUINU] HYINI BUSJ BUQ [TUSn X
A3o[ouyoa] pue Z9[BZUOoN)
‘uoneAOUU] JUSWRTRURIA] JO IOJIAII(] HINI o

UOISIAI(] UOTIRIOQR][0))
pue IeJJy uIo10,] JO I010211(]

_Nh.%ﬁfm,mm_aﬁé

ISHIEE OPIBORY DIIBWIISOY

[rews/[P L uonIsoq uonmnsuy . OWRN -
O T3 DUINOD A STTVNOIVRIINT ==+ == 1.1

creroloe X VTN 30 NQIDJ34!G IM

QouBpuUS 0 381 SODINRAPIH SOSIN3IH 3P i

PUSHY JOISI'] leuopen owusUl __

o I x1puaddy
i
i




EN

r
]
I
|

e i,

NN RN S

|
i
!

!
[
;

!

]

;
1]

{133 ouanod A SATENCOTNALNE |
SINODVI IA NPT 4

L

SONNEIPIH S054N23Y 3P m
feuojeN oSy i

I
H
r
I

JUSWRSRURIA]
Io1empunoln) / spadxy Jo 1opea] Py 0D 0A307 TeSNNOY eIRUIY D{OSIYS
19030 VOIf TeyeMes] BANS19 [,
aanejuasardoy eqQn)) YOIf emez() 1loys
013928 Juswdojoad(]
10J uoneradooy) ay) Jo Jorg) ueder Jo Assequiy Jsewoy unf

UOISIAL( A91[0{ [BIIQUILIO))

BIUBOO() PUE BISY ‘Isijeroadg XHONIN ZIpUBWISH Buljod XI[o4
UOISIAL(] ADI[O{ [BIDIOUILIO))

BIUBID() PUE BISY ‘1030211(] Anda(y XIDNIN 21qe,] BISATY BPIO]

1SI[eI0adg BSIUOUY-HVH OULIIY)) SA[BIOJA] 0ISAUIY

BISOOY

I0}02II(T [BOIUYO], esSIONY-HVH B[OJUY JoNUBJA SO[TB)

1s1[RI03dS J0TUDS

anbaqekeN-HVA

03N zonILIPoY A 2N(

I010311(] [BOIUYD],

anbaqeleN-HVA

012WI0Y AINBUIY SI[AIUR(]

A30]09801pAH uI is11RIdadg J01UDS

HAvVHED

IDATRUDJ BZB[J WIelq]




Appendix 2
Achievement of Outputs and Project Purpose

(1) Output 1: The monitoring of aquifers is properly carried out in the target area.
To achieve Output 1, the following activities were executed.

*  To form the groundwater monitoring group and to evaluate its technical level.

¢ To conduct the hydrogeological and hydrological investigation and geophysical
exploration.

e To install the observation equipment in the existing monitoring well.

e To drill new test wells and to install the observation equipment,

» To establish the observation network,

» To establish GIS data base and to store the collected data.

The activity results are as follows.

o  After the 1® year, hydrogeological, hydraulic data and various measurements are
collected and ordered to be entered into a GIS database, basic maps are elaborated and
field studies are carried out (hydrogeological, geophysical and hydraulic surveys).

* A system of continuous and periodic collection of groundwater observation data has

been established in the study area through continuous observation of groundwater

& | level with the automatic recorder installed in 7 existing wells in the first half of the 2™
. x| .
: 5 Eg year, and the monthly measurement of water quality that started on the second half of
. ggg g g the 2™ year with the use of the multiparameter water level meter of water quality.
2T gé Precision control will be essential from now on. g
gg ‘—Egc The main engineers in charge of GIS/DB of EIPH-Habana, EAH-Mayabeque and: i 11
gy gg EAH-Artemisa have acquired technical skills on mapping using GIS programs;. In L '
£ addition, a database developed mainly by EAH-Mayabeque has been completed andr S
—— e T |

the 3 provincial companies share it.

* A system has been established that allows the 3 provincial companies to sharg the. {f
observed monthly groundwater quality and level data in EAH-Mayabeque ‘and o
EAH-Artemisa and the analysis of measurement results (e.g. distribution map of
electrical conductivity) is carried out after the measurement as programmed.

¢ The GIS/DB subgroup elaborated the Monitoring Activity Plan (draft).

»  While the activities of the first period of 4" year were being developed, errors were
detected in the EAH-Artemisa database. It is assumed that bad data was entered during
the time of data sharing or that a wrong modification was made during further work, It
is necessary to reanalyze the database management method.

* The data on groundwater level and quality in the database have continued to

accumulate, and the monitoring plan (draft) for the GIS/DB subgroup has been revised

in the midterm of the 4™ year.

Sk



In the trial period of the groundwater management plan (draft) since August 2016,
constant and periodic observation of the level and quality of groundwater continues
and the data obtained have been entered into the database and shared with 3 entities:
EIPH-Habana, EAH-Mayabeque and EAH-Artemisa, following the plan of activities
(draft) prepared by the GIS/DB subgroup. On the methods of obtaining observational

data and their ordering, problematic points will continue to be extracted with a view to

improving and consolidating precision level control methods.

(2) Output 2: The groundwater models are elaborated in the target area.
To achieve Output 2, the following activities were executed.
e  To form the groundwater modeling group and to evaluate its technical level.

s To analyze the various factors to calculate water balance and amount of groundwater

recharge,
¢  To elaborate the models for groundwater and seawater intrusion.
¢ To calibrate the models with the newly collected data (approximately once a year).

To conduct the prediction analysis for the groundwater flow mechanism and seawater

e g e rma e

intrusion.
The activity results are as follows.

o In the 1% year a summary regional model and a two-dimensional cross-sestion .z = - .

preliminary model were prepared.

.{ “5:‘: Between mid and the end of the 2! year, the abovementioned summary model lwas p F
. N f;‘: :‘ E meodified to complete the primary model. e
' ,%3 _EE génf At the end of the 2™ year the data on the volume pumped from 2011 to 2013 were
o 3 gg g E rectified, which were collected in the province of Mayabeque. L -
‘ gg é g' In the first half of the 3 year, EAH-Mayabeque and EAH-Artemisa re-ordered the
'" ; i:i "g—" pumped volume data. Using the above data, the abovementioned primary model is
L

being modified.
From the 3" year on in EAH-Mayabeque and EAH-Artemisa, training on groundwater

models is provided with the purpose of improving the technical level of the engineers
of both institutions, so that they can use groundwater models established for
groundwater management.

The content of the training on the groundwater model provided in the final period of
the 3" year was more practical. Members of the Groundwater Modeling Group
continued the interpolation test of the model even during the absence of Japanese

experts.
¢ Through training on groundwater models in the first period of the 4" year
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awater intrusion control.
hieve Output 3, the following activities were executed.

(modification of the 3" year model) and/or the practice of the calculation of the
forecast of Output 4, the main engineers of EIPH-Habana, EAH- Mayabeque and
EAH-Artemisa roughly understand the basic method for developing groundwater
models and the method for rectifying model problems. From now on, we will deepen
into the understanding of groundwater models through work to complete the current
model and the estimation work,

As part of the activities of the midterm of the 4™ year, important modifications of the
model of the 3 year were made, completing the detailed three-dimensional model.
Using this model, the calculation and predictive analysis on the groundwater level and
transport of materials was carried out. Likewise, the results of calculation and analysis
were summarized in Chapter 5 “Future estimation” of the Groundwater Management
Plan (draft).

In the trial period of the groundwater management plan (draft) as of August 2016, with
the use of this model, engineers from the Cuban side have been deepening their

understanding of the model through a practice of predictive analysis and a long-term

5! predictive analysis (up to 2100) following a new scenario.
o

To form the groundwater recharge and seawater Intrusion control technology group

To study various cases in the world.

economic and political conditions of the target area,

The activity results are as follows.

Following the 1¥ year, training was provided on examples and methods of artificial
groundwater recharge and technical measures against scawater intrusion,

In the first half of the 2™ year, regarding technical measures against seawater intrusion,
training was given on the selection of construction and design methods,

In the second half of the 2™ year, the construction technique in Cuba was verified to
analyze feasible measures.

In determining the hydrogeological conditions of the target area, it was concluded that
it would be difficult to prevent the salinization of groundwater with works against
seawater intrusion. The procedure of such studies is summarized in the groundwater

management plan,
On the other hand, through the training in Japan and in the 2" year and learning with
g g p y g




the translation into Spanish of the Techmical Reference for Effective Groundwater
Development manual that includes a series of items to analyze for the design,
delivered in the first period of the 3 year, EIPH-Havana technicians have intensified
both the level of understanding of the measures for the construction of works
recommended for the water table in the area of La Cana, Las Tunas Province, for the
construction of underground dam and have also prepared a summary analysis
document of the design guidelines for underground dams in the said water table.

e  The artificial groundwater recharge plan of the past (prepared in 1990) was reviewed
as part of the activities of the first period of the 4" vear and the possible recharge
points and the recharge method were re-analyzed. Also, the rainfall infiltration
facilities that took into the future urbanization of the target area were studied.

o As part of the activities of mid-term of the 4™ year, the approximate design of artificial
groundwater recharge facilities, the calculation of the approximate cost and the
preparation of the plan for the introduction of infiltration and water storage facilities,

e

the outputs obtained were summarized in section 6-5: Measures to maintain-the""

quality of groundwater, of the Groundwater Management Plan (draft) are summa'rif':i}eg.‘l_

e  When this plan is concluded in the future, a more detailed design will be reqi;ii‘ﬁéi@!

o including the necessary expenses and experiments in the storage facilities: an::l 1‘-‘ i
L g {“E rainwater infiltrators. P .
SR g p R
%g ﬂ Output 4; The implementation of groundwater management plan is experimentally L
_§§ gg put into practice along with the operation guideline/manual in the target area. T _E SR
E% ;ﬁ‘& gchieve Output 4, the following activities were executed.
w : Eg e  To form the aquifer management group and evaluate their technical skill.

¢  To verify the simulation results of models for groundwater and seawater intrusion.

e  To define the permissible hydrogeological conditions of the aquifer.

e To prepare the annual pumping plan of each production well based on the results of
analysis of groundwater model which is calibrated every year.

e To prepare the groundwater management plan and its operation guidelines and
manuals.

s  To prepare a plan to introduce technologies related to the saline intrusion control from
the long-term viewpoint.

s To prepare a long-term Groundwater Management Plan, taking into account the effect
of climate change, as well as the effects resulting from the measures to control saline
intrusion.,

e To hold the technical seminars on the implementation of groundwater management




plan.

The activity results are as follows,
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Following the 1* year, the laws and manuals existing in Cuba, related to groundwater
management are obtained and ordered, and the groundwater management methods and
their results are analyzed.

It was planned to develop the activities from 4-2 to 4-4 in the second half of the 2™
year, according to the consequences from Output [ to Output 3. However, due to the
delay in the activities of the other Output, the beginning of these activities was moved
to the 3™ year.

Between the first period and the mid-term period of the 3" year, the groundwater
management plan index (draft), the main items and those responsible for writing them
were determined.

In the final period of the 3" year, Chapter 1 Basic Groundwater Management Plan
Items, Chapter 2 Current Groundwater Condition, Chapter 3 Change of Circumstances
Surrounding Groundwater and Chapter 4 Groundwater Conservation Target were
re-ordered and summarized, following the (draft) index of such Groundwater
Management Plan. On Chapter 5 Future Estimation and Chapter 6 Measures to
Achieve the Objectives, we have begun to analyze the basic concept.

During the activities carried out from October to December 2015, mamly figures and
tables from Chapter 2 Current Groundwater Condition and Chapter 4: Groundwater

LI T R R Vi

Conservation Objective were created. s

In January 2016, preparations began to study Chapter 3 Changes of Ci’:rcumstances.
L

Surrounding Groundwater. e

The main activity of the mid-term period of 2016 was the elaboration of Chapter 6:

Measures to Achieve the QObjective, of the Groundwater Management Plan (draft),
whose final revision was elaborated on July 15. In addition, at the joint drafting
meeting on 7 July, the guidelines and manuals were determined and attached to the
plan.

In the trial period as of August 2016, discussions and training were held according to
the entities that use groundwater, in addition to INRH affiliated institutions, taking into
account that the fuil operation of the Groundwater Management Plan was not harmed.
Moreover, using the detailed 3D model, established in Output 2, a predictive analysis
was made adopting an estimate of sea level rise up to 2100 published by CITMA, and

a long term groundwater management plan was developed.

sk



(8) Project purpose: Capacity is improved in the institutions” participating in the Project
for groundwater development and management in the objective area, including
limitations imposed on saline intrusion.

The above-mentioned project purpose is to be attained by achieving Cutputs 1-4. The indicator

to measure such achievements is the following.

e  The control of water volume extracted is implemented on the basis of Groundwater
Management Plan.
INRH and GEARH began to implement the measure proposed in the groundwater management

plan.

(6) Overall Goal: The preparation method of Groundwater Management Plan, developed
in this Project, is disseminated and utilized in other areas.

The indicator to measure such achievements is the following,
o  The preparation of Groundwater Management Plan is started in more than one area that is

different from the objective area of this Project. e

[
y L

To achieve this overall goal, INRH, GEIPI and GEARH plan the activities shown in Appienﬁi_

1 s e ——
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Appendix 3
Compliance with and/or Expectations to Comply with the

Recommendations made in the Terminal Evaluation of the Project

1. Upon Completion of the Project

(1) Boosting the elaboration of the Groundwater Management Plan

Once the establishment of the groundwater model and the predictive analysis with its use
were finished by early July, the corresponding results were presented by EIPH-Havana's
engineers at the meeting to jointly draft the Groundwater Management Plan, held on July 7.
The final document of this Groundwater Management Plan is being prepared, along with

the delivery timetable as below, so that it can be previously approved by INRH (URA) and
subsequently by the Technical National Committee, as nationa! political opinion.

Completed tasks.

*  The Groundwater Management Plan was approved in the target areas by the working
group of the Project in the appointed date.

e

f" The approved Groundwater Management Plan was submitted to the Direction of oy e
[
1% Rational Use of Water of the INRH, on part of GEIPI and GEARH in the month of
o A
<iBEY July, 2016, PR
3L . ARSI L
a% wy P The collection of results of the Groundwater Management Plan was complied ag =+
, £ o , , , ST
U %ﬁ %g planned in the execution of the Project, | I
/ g 981 The Groundwater Management Plan continues in Artemisa and Mayabeque provinces,;: ' |
G | B -
{[&M“ 3?5_ including the control and management of the surface water.
[
RIS z

ngoing tasks

The Direction of Rational Use of Water of the INRH will submit to the direction of the

Project on December 15th, the opinion resulting from the review of the Groundwater
Management Plan,

GEIPI will submit to the Advisory Technical Council of INRH, the Groundwater

Management Plan for approval, and will propose that it is carried out in the month of
January, 2017.

Once it is approved by the Advisory Technical Council of INRH, the Groundwater
Management Plan will be set out as Methodology, with a control and audit system that

ensures its provisions at national level, in GEIPI and GEARH.
[ ]

The collection of results from the Groundwater management Plan continues
systematically and the technical staff is enabled to carry on with this activity besides the

equipment, as well as funding is covered in the budget for the 2017 Plan of GEIPI and

SK



GEARH.

(2) Coordination with the interested parties with a view toward the implementation of the
Groundwater Management Plan
During the meeting held on June 24, 2016 the discussions of the Groundwater Management
Plan took place, with the attendance of the interested parties. However, it cannot be said
that those discussions have been enough. C/P entities intended to also talk to the parties
involved at the time of carrying out the trials of the above-mentioned plan, from mid-July
to October, during the period of absence of the Japanese experts. Nevertheless, another
round of discussions will be held with the said parties as part of the activities to take place

with these experts, from November to December 2016.

(3) Improvement of an even most suitable environment with a view to the dissemination
of the technique to elaborate the Groundwater Management Plan for other areas.

As a continuation of the seminary on groundwater management held in June, another final

|
r
1
3

INTERNACIONALES ¥ COMERC EXT,

technical seminar will take place in November, inviting engineers from other areas, w1th
the purpose of spreading more extensively the Groundwater Management Plan, as wellf as

confirming the budget plan for next year with INRH, GEIPI and GEARH, and offermg the- , o

e

necessary support from the Japanese experts, if any technical advice is needed fqr';tl]g.; B

future activities.
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both parties, Japan and Cuba, from November to December, so that the approval on b(?l}alf i .

of INRH and the National Technical Committee, indicated in the item above (1), can-bei—.. ..

carried out according to the plan.

(4) Use of the groundwater simulation model

As it has been mentioned in the previous item (1), EIPH-Havana’s engineers have learned
about the groundwater model, drawn up in the present Project, being able to later explain it
other engineers. In an attempt to further improve the technical ability of the Cuban experts,
the activities with the Japanese experts planned for November and December related with
the groundwater model will be boosted. This will be also useful to reassess the technical
ability of the members of the group of the elaboration of the groundwater model, a
diagnosis of the state of the technical transfer of the staff from EIPH-Havana, to the staff
from EAH-Mayabeque and EAH-Artemisa. If there are areas that will require future
assistance, a system was created by which this can be coordinated with researchers from
ISPJAE (CUJAE).




(3) Clarification on the of the acquisition process for the spare parts of the donated
equipment
According to the guidance provided during the Final Evaluation of the Project, it was
clarified the acquisition process (entity and person responsible for guaranteeing the budget,
budgetary measures, steps of acquisition, list of suppliers, etc.) in order to attach the
corresponding document to the Minutes of Meeting that will be signed upon completion of
the present Project and to exchange information on the suppliers between the sections of
acquisition and management by the C/ P entities,

2. After the Project

(1) Political and institutional aspect
As it is foreseen that the current national water policy will be in force for some time, the
rational use of water and the risk control in water quality through the groundwater
management are constant priority topics. If the national policy based on a groundwater

management plan is applied, it can be expected to accelerate the elaboration of a

grbundwater management plan in other areas. ‘
w
o ;ij}gcr the groundwater management plan elaborated in the Project to be approved by INRH
;o omE a2l :
i {23 ggé,%RA) as a plan for the target area and also for the National Techmcal Commlttee as ‘a
G gy 1,
3{_2 gga ional policy standard, it will be essential to carry out thei necessary: works followmg the
£ 5 1ZFbmitted timetable as mentioned above. J} ;
22183 ! S
2|22 | o
il fex . . . e a i
"I‘")g (2 (frgamzatronal and technical aspect o oo e
. W o

~An organizational reform in the entities related to water resources is planned, but the tasks
assigned to each entity will be transferred without undergoing any changes to the
corresponding divisions, thus not hampering sustainability. Nevertheless, in the event of a
conflict derived from the organizational reform, it would be desirable to tackle it rapidly in
accordance with the national policy for the water sector.

The capacity of organizational implementation and also the collaboration system between
the related entities have improved through the Project. In order to facilitate the technical
spreading to other areas, the technicians participating in the Project are expected to perform
the role of instructors and trainings are to be organized as scheduled in 3 training
institutions dependent on INRH.

On the other hand, as to the use of the groundwater model in the area of the Project and to
the setting up of the new model in other areas, it is undeniable that there is still not enough
experience. Like for the implementation period of the Project, it is desirable that the model

be set and updated in coordination with researchers from ISPJAE (CUJAE).




The equipment and materials donated in the Project have been properly administered by the
person responsible on each team. From now on, they will need to acquire spare parts and
reagents on their own. In order to do so, they are expected to make a good use of the list of
suppliers for equipment and materials and their contact information, drawn up in the
Project. In case of the elaboration of a new groundwater management plan in other areas, it
will be necessary to acquire new equipment and materials. It is essential to analyze
equipment and materials with specifications suitable for the objective and to select them
taking into account the relation with the equipment and materials in use and future

maintenance,

(3) Financial aspect

As for the financial aspect, a budget has been assigned to date that has been sufficient and
it is expected to continue like this from now on.

It is necessary to undertake budgetary measures to elaborate groundwater management
plans in new areas, to organize the aforementioned trainings and to acquire equipment and

materials.
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Distribution List of Groundwater Management Plan

Distribution list of INRH

Apéndice 4

Category
No. Member Post Printed i
material Digital
1 Miriam Valdés Pérez Jefa de Despacho X
2 Rosemaire Ricardo Batista Directora DRICE X X
3 Ana Lydia Hernandez D.l rect‘ora de’ . X
Ciencia y Técnica
Distribution list of GEIPI
Category
No. Member Post Printed Disital
material tglia
, , Director General
4 Bernardo Rodriguez Fernandez GEIPI X
. Director Sistema de
5 Sebastian Crespo Delgado Gestién GEIPI X X
e e .| Especialista
6 Hildelisa Jiménez Ponce de Ledn Superior DT GEIPI X
firag. . C . , Directora General
tﬂ“ -E Aimeé Aguirre Hernandez EIPH Habana X
_8 igg Directora Lo LT
B3, %% Annia Morales Hondal Investigaciones X X '5-"
E’- i2s EIPH Habana
S:ﬁ ' 9-‘ Ernesto Flores Valdés Especialista EIPH X
2 Habana
Ea 05 iald
41481 | Rafacl Feit6 Olivera Especialista EIPH X
=54 Habana
[~3 T
1¥] | Andrés Portal Casanova Especialista EIPH X
- Habana
12 Pedro Luis Garcia Especialista EIPH X
Habana
13 | Orlando Laiz Averhoff Especialista EIPH X
Habana
14 | Adrign A. Lugo Especialista EIPH X
g Habana
15 | Juan Alberto Hernandez Especialista EIPH X
Habana
16 | Maria Diaz Garcia Especialista EIPH X
Habana
17 Francis Guerra Vizquez Especialista BIPH X
Habana
.o . Director EIPH
18 Mario Lépez Portilla Pinar del Rio X
[9 Ivan Urra Sanchez Director EIP1 X
Matanzas
. . Director EIPH
20 Severino Gonzalez Rodriguez Villa Clara
. Director EIPH
21 Juan Reynaldo Curvelo Ciego de Avila X
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22 Julio Olazabal Casaliz Béﬁ;tg?ige]iIPH X
23 Yoel Llorente Alvarez I[-)Igfg cg?nr EIPH X
24 Dagoberto La O Despaigne S[;. lr:;;g)or (ljaen()iba X
Distribution list of GEARH
Category
No. Member Post Printed Digital
material g
25 | Rigoberto Morales Palacios gtgil %EIXIS{TI X
26 Lazaro Gonzalez Martinez E;ﬁi?;ﬁ_?fj;?&s X X
27 Daniel Herrera Blanco l[j)t?{,' General EAH X
. Rio.
. Dtor. EAH
28 Ludvy Garcia Cartaya Artemisa. X
29 Isbel Rodriguez Dominguez ]lij)fél ﬁ:@iﬁ;que X
30 José Cuadrado Granados Dror. General EAH X
L.a Habana.
w31 Alfredo Hernandez Benitez gltor. General EAH X
En] atanzas.
we
] %Eﬁ £ | Amado Hernandez Hernandez EDK)EI ge n?'al X
3 _g_g ienfuegos.
2 m3s Tayruma Armenteros Ordofiez Dtra. General EAH X
% i V. Clara.
Z3 . Dtor, General EAH '
=% -F. i
| %x Eg Jorge Raill Delgado Villamil S. Spiritus. X
. ." [ E'ﬂ.
jq\ﬂi ® °§Sl Gisela Rodriguez Santana gtr;l‘.v(ii:neral EAH X
- —r . . Dtor. General de la
36 Gustavo Riesco Lopez EAH Camagiiey. X
37 Fernando Cruz Hernandez Dror. General EAH X
Las Tunas.
38 Armando Suarez Pupo Dror. (’Beneral EAH X
Holguin.
39 Jorge Luis Fajardo Yero g;‘:zi‘].lieneral EAH X
. . Dtra. General EAH
40 | Yulian Omar Rodriguez Sgto. Cuba. X
41 Francisco O. Cuscé, Matos g:;rr'] t(;]e;ﬁr:l EAH X
. Especialista EAH
42 | Dulce M. Rodriguez Lugo Mayabeque. X
43 Humberto Garcia Acosta I]f.;pemal[sta EAM X
ayabeque.
44 | Ernesto Morales Chirino iSpecl‘a lista EAH X
rtemisa.
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Appendix 5

Certificate of Donation of Equipments

On the basis of the Agreement on Technical Cooperation between the Government of the
Republic of Cuba and the Government of Japan, signed on October 14, 2009, as well as the
Record of Discussion signed on September 28, 2012 between Japan International Cooperation
Agency (JICA), the Ministry for Foreign Trade and Investment (MINCEX), the National
Institute of Hydraulic Resources (INRH), the Business Group of Research, Projects and
Engineering (GEIPI) and the Business Group of Water Resources Management (GEARH), the
Government of Japan grants to INRH/GEIPI/GEARH, as a donatlon the eqmpments that are
described in the attached document (whose cost ascends US $ 295108. 1 1 (USD)).

This donation is made under the framework of the Project for Capacity Enhancement of

Groundwater and Seawater Intrusion Management in the Republic of Cuba, whose purpose

o

JW s im;roving the capacity of the INRH (including GEIPI and GEARH) of groundwater
Ty
o ge) %étition and management,
=& |588
g; ?‘J CLAUSES
& ;_:'::;é e e aeee .
F] R'%L - The donated equlpment will be used by the beneficiary institution, solely
atkd— AC].U.S].; ly w1th1n the specific activities of the Project for Capacity
Enhance'ment_"of Ground\yater and Seawater Intrusion Management in the

t

Repubhc of Cuba “" A 2
SECOND. — If the beneficiary institution shall make any changes in the location of
the equipment or decides to eliminate a component (end of useful life) from such

donated equipment, a notice on the aforementioned situation will have to be sent in
advance to JICA.

THIRD. — The donation’s beneficiary institution will carry out the maintenance,
monitoring and/or corresponding repairs of the equipment. The cost of maintenance,

monitoring and/or repairs will be paid by the beneficiary of the donation.
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BY THE DONOR AGENCY

Mr. Shoji Ozdwa \
Representative,
Japan International Cooperation Agency (JICA)

P
KRB R R
Mr. Shigeki Kihara
Leader of Experts/Groundwater Management,
Kokusai Kogyo Co., Ltd.
(entrusted by)

Japan International Cooperation Agency (JICA)

BY THE ENTITY BENEFICIARY OF THE DONATION

—_—

c@ )

Eng. Rosemaire Ri¢ardo Batista
Director, International Relations & Collaboration Bureau,
Instituto Nacional de Recursos Hidraulicos (INRH)

\
\

Eng. Miriam Valdés Pérez
Assistant to the President,
Instituto Nacional de Recursos Hidraulicos (INRH)
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List of equipment donated to INRH/GEIPI/GEARH for the Project for Capacity
Enhancement of Groundwater t and Seawater Intrusion Management

No, Iten Amount Enterprise Person in charge
Ing Reynaldo Zapata Beltran
1 | Submersible pump I | gEprenpgy | (Pirector de Equipos de
Empresa Nacional de
Perforacion y Construccion)
Ing Reynaido Zapata Beltrdn
2 Electric generator 1 GEIPI (ENPC) (Director de ]?qmp 0s de
Empresa Nacional de
Perforacion y Construccion)
G . .
3 eqp hysical logging 1 EIPH-Habana Ing. Andrés Portal Casanova
equipment
4 E[e(lztnc prospecting, 1 EIPH-Habana Ing. Andrés Portal Casanova
equipment
3 EIPH-Habana Ing. Orlando Laiz Averhoff
5 Portable water level 1 EAH-Mayabeque Ing: Danieli Amaury Romero
meter Artiles
1 EAH-Artemisa Ing, Carlos Manuel Antela
Ing. Danieli Amaury Romero
i EAH-
6 Automatic water level 6 AH-Mayabeque Artiles
meter .
4 EAH-Artemisa Ing, Carlos Manuel Antela
o ™ Ing. Danieli Amaury Romero
M - 1Automatic water level ! EAH-Mayabeque Artiles |
7 i
¥ meter reader T
| % 1 EAH-Artemisa Ing. Carlos Manuel Antela | |-
: sgv 1 EIPH-Habana Ing. Orlando Laiz Averhoff | I

i

:

A

R e

=
oo ..

i ] -
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Ljroundwater sampler
and accesories

EAH-Mayabeque

Ing. Danieli Amaury Romero
Artiles

EAH-Artemisa

Ing. Carlos Manuel Antela

INTEZRNACIONALES Y (i i e 14

i

Water quality meter for

EIPH-Habana

Ing. Orlando Laiz Averhoff

Ing. Danieli Amaury Romero

? well and accesories : EAH-Mayabeque Artiles
I EAH-Artemisa Ing. Carlos Manuel Antela
W [i lysi H-
10 ater quality analysis ] EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo

kit

{Quivican)

11

GIS software

EIPH-Habana

Ing. Pedro Luis Garcia

EAH-Mayabeque

Ing. Danieli Amaury Romero
Artiles

EAH-Artemisa

Ing. Carlos Manuel Antela




No. [tem Amount Enterprise Person in charge
1 EIPH-Habana Ing. Ernesto Flores Valdés
3-D groundwater flow ‘s
Ing. D A R 0
12 | and material transport 1 EAH-Mayabeque :ﬁile:me HAmaury Rofrer
software (FEM)
1 EAH-Artemisa Ing. Carlos Manuel Antela
1 EIPH-Habana Ing. Ernesto Flores Valdés
3-D groundwater flow .y
Ing. Danieli A Romero
13 | and material transport 1 EAH-Mayabeque :ﬁiiesame tAmauty ftom
software (FDM)
1 EAH-Artemisa Ing, Carlos Manuel Antela
1 EIPH-Habana Ing. Ernesto Flores Valdés
Ing. Danieli Amaury Romero
14 | GPS 1 EAH-Mayabeque Artiles
1 EAH-Artemisa Ing. Carlos Manuel Antela
i Ing. Ernesto Flores Valdés
1 EIPH-Habana Tec. Adrian A. Lugo
1 Ing. Pedro Luis Garcia
Desktop PC and related .
15 . . Ing. Danieli Amaury Romero
equipment and materials 1 EAH-Mayabeque '
Artiles
1 EAH-Artemisa Ing. Carlos Manuel Antela
- | 1 GEARH Ing. Lézaro Gonzalez |
p « qe i
nio Ing. Danieli Amaury Romero -
_8 uéﬁ ! EAH-Mayabeque Artiles S
5 | 3= R
-%E é?_ 16 | Laptop PC 1 EAH-Artemisa Ing. Carlos Manuel Antel_aa;",' R
T%:é & i EIPH-Habana Ing. Andrés Portal Casanbi??a:;‘- .
23|82 EIPH-Habana. oo
’:_TE R 1 (Direccion de
.1 E] 7 | Vehicle Investigaciones) L
= LM
- 1 gﬁiii‘,l:m Técnica) Ing. Ibrahim Plaza Pefialvér _;
EIPH-Habana.
1 (Direccidn de Ing. Annia Morales Hondal
18 | Accesories (Vehicle) Investigaciones)
R .
1 E]EDE:icc]i_lén Técnica) Ing. Ibrahim Plaza Pefialver
19 | Color printer 1 (c]i:)EiiiHién Téenica) Ing. Ibrahim Plaza Pefialver
1 EAH-Artemisa Ing. Carlos Manue! Antela
20 | Printer EAH-Mayab
1 ( Quivicaj?)a eque Ing. Dulce M. Rodriguez Lugo

v e .



No. Item Amount Enterprise Person in charge
EIPH-Habana.
21 | Photocopier 1 (Direccion de Ing. Annia Morales Hondal

Investigaciones)
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Appendix 7 L

Calle Virtudos 689, 03g. Bolascoain. Gontro Habana, La Habana
Tel.: {53} 78643302 1 78641954 geipi@pelpi.hidro.cu

Plan of activities after the conclusion of the project by the Cuban side.

The Grupo Empresarial de Investigaciones, Proyectos e Ingenierfa - Business Group of Research,
Projects and Engineering {(GEIPI) of the National Institute of Water Resources (INRH), with the
aim of ensuring the continuity of the project beyond its limits and having taken into
consideration the recommendations of the JICA's Evaluation Committee, has drawn up a
comprehensive training plan that will start to be carried out as of April 2017 and it will last
until 2018, where the specialists who participated in the project will serve as trainers for the
specialists of the rest of our Enterprises and together with the specialists who participated in
the previous project will serve as advisers in future works that we will be undertaken in
subjects such as:

Geophysical exploration

Pumping tests

Geocgraphic Information Systems
Mathematical modeling of aquifers
Aquifer management plans

vk wNne

Finally, the closing seminar held on November 25, demonstrated the feasibility of this method
of dissemination of the knowledge acquired, consolidating the technical team of the GEIPI, in
charge of spreading it in the coming years,

This way, seminars have been included in the training plan for the years 2017 and 2018, in the

instituto Nacipnal
e Necuersa: Hidriulicos

chggls existing in the Central and Eastern regions.
o

W
(1

2]

Wth years, the training will be carried out in the form of seminars, where special attention
':l[*ba paid to the newly graduated people incorporated to GEIPI, GEARH and INRH, so that the
to'ﬁ'fhuity of the works is ensured. The expenses of these activities will be borne by the INRH
in téms of educational facilities, while transportation, lodging and food will be borne by each

of the Enterprises and territorial Delegations participating in them.

_Bes'i:des the training, as it was indicated in the ceremony for receiving the donations, GEIPI-
IGEA'FH have their corresponding research programs in tune with the strategy of the INRH,

TWhich include stepwise projects of:

¢ Continuity of the investigations and adjustment of the mathematical model of Cuenca
Sur in the provinces of Artemisa and Mayabeque for the systematic enhancement of
the groundwater water management in this basin. In order to fulfill this objective we
request to maintain the exchange with the Japanese experts who have served as
trainers.

o Application of the transferred technologies in the future tasks that both institutions
undertake in ail the Enterprises,

The financing for the continuity of work in Cuenca Sur has already been included in the
proposal for the 2017 plan, currently under discussion and approval by the chairmanship,
based on the request of the budget drawn up by the Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria of Havana and the corresponding Water Utilization Enterprises of the
Artemisa and Mayabeque provinces.

Sk



Calle Virtudes 680, esq. Belascoain. Centro Habana, La Habana
Tel.: (53) 78643302/ TRGA1964 geipi@geipihidro.cu

We believe that the valuable technology transferred will allow the development of studies
progressively in different regions of the country, leading to better and more efficient
management of aquifers facing the climate change in the world.

i

Eng. Bernardo Rodriguez Fernandez
Director-General of GEIPI.

Given in Havana on the 12th day of the month of December 2016.
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND . |
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA '
to conduct the Project, was sent to the Republic of Cuba with the purpose of explaining and
discussing the Inception Report (henceforth “IC/R™).

The JICA experts (henceforth “JICA Side”) explained the IC/R and held a series of discussions
with the pertinent Cuban authorities {henceforth *Cuban S1de”) concernmg the successful

iinplementation of the Pro_]ect

As a result of the discussiens, the JICA Side and the Cuban Side agreed to the matters

mentioned in the attached document

Havana, February 6, 2013




K A& mﬁ

Mr, Shigeki Kihara Ing. Ana Lydia Hernandez G.

Leader of Experts/Groundwater Management, Directora Técnica,

Kokusai Kogyo Co., Ltd. Grupo Empresarial de Investigaciones,
(entrusted by) Proyectos a Ingenieria (GEIPI)

Japan International Cooperation Agency :

(Jica)

Ingenier Pring al Hidrogeélogo,
Grupo Empregarial de Aprovechamiento
de los ecurshs Hidréulicos {(GEARH)

Witnessed by Witnessed by

Z V« ' ng,w«j
Bt o WG
Dr. Yuji Maruo Ing. Vladimir Cabranes Alpizar
‘Senior Advisor, : Director de Relaciones Internacionales y
Japan International Cooperation Agency Colaboracion
(JICA) Instituto Nacional de Recursos Hldl'al.thOS

(INRH)



' ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Inception Report (IC/R)
The Cuban Side basically accepted the IC/R, as presented with further clarifications.

2. Implementation Structure of the Project; ‘
The Cuban Side explained the assignment of the counterpart (C/P) personnel for the
implementation structure of the Project. The said C/P personnel assignment table (the C/P
members proposed by the Cuban Side for the 4 Working Groups) is shown in Appendix 2. The
JICA Side accepted, in principle, the proposed members for the 4 Working Groups.
The JICA Side explained about Joint Coordination Committee (JCC), Project Execution
Committee (PEC), and both sides agreed that the first meeting of PEC would be held in March
2013, and the first meeting of JCC in July 2013. _
Both Sides agreed that the involuntary omission of the Director General of GEARH as the
Deputy Project Manager was duly corrected in the document R/D, specifically, in the
Implementation Structure of the Project, as well as in the Cuban Side Input -of the Project
Design Matrix (PDM). o

3. Project Design Matrix (PDM) and Plan of Operation (PO) _ :
The JICA Side explained the new version (draft) of PDM—and PO, and the reasons for the
proposed modifications.

The Cuban side agreed with the changes of PDM and PO, proposed by the JICA Side, in
principle. The proposed changes are scheduled to bé formally approved at the first JCC.

4. Preparation of Training Program and Activity R

The JICA Side mentioned that the detailed training program and activity should be prepared in
collaboration with the 4 Working Groups formed:-'according to each of the 4 Results to be
pursued in the Project, '

The Cuban Side agreed with the joint preparation of the training program and activity.




3. Both Sides reached agreement on the following points.

5.1 Measures to be taken by the Cuban Side ,
The Cuban Side shall accord privileges, exemptions and other benefits to the JICA Side in

accordance with the Record of Discussion signed on September 28, 2012,

5.2 Preparation of the Offices and the Budget for Local Cost
The Havana office for the JICA experts is ready to be used, and the Cuban Side confirmed the

budget for local cost. The office in Quivican would be ready in two weeks.

5.3 Test well drilling
The Cuban Side confirmed the securing of financing for the test drilling and the scheduled
timing for the start of test well drilling. '
In principle, 3 (three) test wells drilling is scheduled to begin in 2014, and to be completed
by March 2015.
In the event of the start of test well drilling ahead of the planned schedule indicated above,
both Sides will discuss and adjust, if possible, the assignment schedule of the Japanese
expert(s) whose advice may be needed in the test drilling activity.
Both Sides confirmed the respective commitments made in the R/D, in order to avoid
repeating the same mistakes as in Camaguey (late completion of less number of test wells

than the original plan).

5.4 Equipments and Materials
The JICA Side explained the specifications of equipments and materials to be acquired by the
Project, and the procurement schedule.
» _The said equipments and materials, except the vehicles and groundwater flow / mass
transfer software (FEM), are scheduled to be procured in the 1% year.
The Cuban Side expressed agreement with the specifications of equipments and materials

to be procured by the Project.
5.5 Training in Japan

The JICA Side explained that the training in Japan would be held tentatively in October 2014
(the beginning of the 3" year) inviting 5 (five} Cuban engineers, and the detailed trai 'ng' V[& ;



program is scheduled to be discussed considering the Results of Activities in the 1% and the 2™
years.
The Cuban Side informed that there is no obstacle to the dispatch of 5 (five) engineers for the

training in Japan.

Appendix 1: List of Attendance
Appendix 2: C/P Personnel Assignment

Appendix 3: Project Design Matrix (PDM) Modification
Appendix 4: Plan of Operations (PO) 5 }

Appendix 5: Implementation Structure /77 . /{ :

G
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Appendix 2

Cuban C/P Personnel Assignment

] Name Institution | Position | Tel/Email
Groundwater Monitoring Group
(1) Hydrogeology / Hydrology Sub-Group
i | Francis F. GEARH ESPECIALISTA
Rguez. Rguez.
o | RaménYosvani | o0 oy ESPECIALISTA
Batista
3 | Rafael Foeito | oy sr GRIPY ESPECIALISTA
Qlivera
g4 | EmestoFlores | b 1 GEIPI ESPECIALISTA
Valdés
s | NestorPifiero | o ipr b GEIPI ESPECIALISTA
Morales
g | AndrésPortal o ipr o GEIRT ESPECIALISTA
Casanova
7 g:sbfg Bujan EIPH H GEIPI ESPECIALISTA
(2) Groundwater Observation Sub-Group
| | forahim Plaza | Py pp ESPECIALISTA
Peiialver
o | Humberto GEARH ESPECIALISTA
Garcia
3 | EmestoMorales | -0\ oy ESPECIALISTA
Chirino
Hildelisa
4 | Jiménez Ponce GEIPI ESPECIALISTA
de Leon
5 | HéctorMedina | -0\ oy ESPECIALISTA
Alfonso
(3) GIS / DB Sub-Group
p | RamonYosvani | o, o ESPECIALISTA
Batista
7 | Coliayaima GEARH ESPECIALISTA
Batista
3 | Humberto GEARH ESPECIALISTA
Gonzélez
4 | Ernesto Morales | GEARH ESPECIALISTA
s | ErnestoFlores | o b GEIPE ESPECIALISTA
Valdés .
g | FedroLuis EIPH H GEIPI ESPECIALISTA
Garcia




Luis Ernesto

7 : EIPH H GEIPI ESPECIALISTA
Batista

g | ArwroLorenzo | oy GEIPI ESPECIALISTA
Ferras

g |OrlandoR1Laiz | ooy vt GEIPT ESPECIALISTA
Aberoff

Groundwater Modeling Group

| | Dulee Maria GEARH ESPECIALISTA
Rodriguez

p | Celia Yaima GEARH ESPECIALISTA
Batista

3 | Rafael Gonzdlez | o0\ oy ESPECIALISTA
Abreu

4 | Gabriel Alfonso | GEARH ESPECIALISTA

5 | Alberto Cuellar | oy v eI ESPECIALISTA
Valenzuela

g | Lourdes Valdés | pypprn GErpr ESPECIALISTA
Gonzélez

7 | Lemuel Ramos CIH GEIP1 ESPECIALISTA

g | LuisFidel EIPH CA GEIPI | ESPECIALISTA
Miranda

Groundwater Recharge and Seawater Intrusion Control Technology Group

Arturo Gonzilez

Lo GEIPI ESPECIALISTA
Baez

5 | FerminSarduy | by oy ESPECIALISTA
Quintanilla

3 | JuanHemdndez | b,y ESPECIALISTA
Sierra

4 | Humberto GEARH ESPECIALISTA
Garcia

5 | ErnestoMorales | p by ESPECIALISTA
Chirino

¢ |ErmestoFlores | oo o GEIPI ESPECIALISTA
Valdés
Maricela ) !

7 SIPH CMY GEIPI PECIALIST.
Martinez Gracia E C GE ESPECIALISTA

| Adan '

8 . EIPH CMY GEIPI | ESPECIALISTA

Echemendia
Aquifer Management Group

| Torahim Plaza | b sy ESPECIALISTA
Pefialver

p | Dulee Maria GEARH ESPECIALISTA
Rodriguez

g | FerminSarduy | op 4oy ESPECIALISTA
Quintanilla

4 | Ramén Yosvany | GEARH ESPECIALISTA




Humberto

Acuiia

5 : GEARH ESPECIALISTA
Gracia

6 | Gabricl Alfonso | GEARH ESPECIALISTA

7 | Lourdes Valdés | 1o 1 GEIPI ESPECIALISTA
Gonzalez

8 | Manuel Burgos | EIPH VC GEIP] | ESPECIALISTA

o |MaraSuarez | o oy ESPECIALISTA

Pk
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA”™) on the
technical codperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba™ (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities during the first one and half months of the

1¥ Project Year according to the Plan of Operation (henceforth “PO™).

The 1% Project Execution Committee (henceforth “PEC™) was held to review and evaluate the
progress of the Project in the conference room of the National Institute of Hydraulic Resources
(henceforth “INRH™).

Based on the explanétion of the activities by the Cuban counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™), the members of PEC had a series of discussions for the

successful implementation of the Project.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, March 19, 2013

oK
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Mr. Shigeki Kihara

Leader of Experts/ Groundwater Management,

Kokusai Kogyo Co., Ltd.

(entrusted by)

Japan International Cooperation Agency
(JICA)

Ing. Miriam Valdés Pérez

Directora General,

Grupo Empresarial de Investigaciones,
Proyectos a Ingenieria (GEIPI)

Ing. Fermin S Quinﬂh‘nilla
Director &Géneral,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Ing. Ana Lydia Hernandez G.
Directora Técnica,

Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria (GEIPI)
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Ing. IbrWé Pefialver

Ingeniero Principal Hidrogedlogo,
Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Summary of Activities in the first one and half months of the 1** Project Year

The JICA Side reported a summary of activities in the first one and half months of the 1%

project year. The Cuban Side basically accepted this explanation with further clarifications.

(1) To form the Groundwater Monitoring Group and to evaluate its technical level (Activity 1-1
on Project Design Matrix (henceforth “PDM™))

The kick-off meeting of the Hydrogeology / Hydrology Sub-Group and the Groundwater
Observation Sub-Group was held on 18 February 2013. Afterwards, on 4 March 2013 was held
the kick-off meeting of GIS/DB Sub-Group. The collection and the arrangement of related data

are continued after the first kick-off meeting of the two Sub-Groups.

(2) To form the Groundwater Recharge and Seawater Intrusion Control Technology Group
(Activity 3-1 on PDM)

The kick-off meeting of the Groundwater Recharge and Seawater Intrusion Control Technology
Group was held on 5 March 2013.

(3) To study various cases in the world (Activity 3-2 on PDM)

After the kick-off meeting of the Groundwater Recharge and Seawater Intrusion Control
Technology Group, the first seminar (theme: Groundwater Recharge) was held on 12 March
2013. The second seminar (theme: Seawater Intrusion Control Technology) was held on 15

March 2013. This activity will be continued in the future.

(4) To form the Aquifer Management Group and evaluate their technical skill (Activity 4-1 on

PDM)
The kick-off meeting of the Aquifer Management Group was held on 12 March 2013.

(5) Basic Training of Groundwater Model

The basic training on Groundwater Model was held on 26-27 February 2013 to explain the data
necessary for constructing a groundwater model. Ten engineers learned and practiced the input
data requirement and handling for the groundwater model and groundwater recharge estimation

method based on the Tank model.

Sk



2. Activity Plans (draft)

The JICA Side and the C/P explained the following activity plans (draft). The Cuban Side

basically accepted these proposals for activity plans. Both sides will continue the corresponding

discussions, and will prepare the final version by the first JCC meeting.

*  Activity Plan for Groundwater Monitoring Group (draft)

Activity Plan for Groundwater Recharge and Seawater Intrusion Control Technology
Group (draft)
Activity Plan for Aquifer Management Group (draft)

3. Equipments and Materials
The JICA Side explained the procurement schedule of the equipments and materials to be
acquired by the Project. The Cuban Side promised to promptly complete all the necessary

import and customs procedures for the timely reception of the equipment by the Cuban Side.

4. SIS Training
The JICA Side and GIS/DB Sub-Group requested the Cuban Side to hold the training for the
operation method of GIS software (Cadcrop SIS) in June by the core engineers who participated
in the Camagiiey project. The Cuban Side mentioned that GEIPI will play the leading role in
this matter with the due cooperation form GEARH.

5. Data

The JICA Side requested collection of the data listed below, and the Cuban Side promised to

collect the necessary data.
Meteorological data (for example, average monthly temperature since the 1950s)
registered by organizations different from GEARH, such as the Meteorology Institute.

*  Monthly discharge data that is compiled by Empresa de Aguas de La Habana

Water quality data measured before the establishment of EAH-Mayabeque and
EAH-Artemisa.

6. Geophysical Prospection
The JICA Side requested the participation of core engineers trained in Geophysical Prospection
in the Camaguey Project. The Cuban Side basically accepted the participation of the said core

=7
5K

engineers.



Appendix 1: List of Attendance
Appendix 2: Activity Plan (draft)
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Appendix 1
List of Attendance
2013.3.19
Name Institution Position Tel/Email
Fermin Sarduy Quintanilla | GEARH Director General, GEARH
Ana Lydia Hernandez GEIPI Technical Director, GEIPI
Gonzélez
Ibrahim Plaza Pefialver GEARH Specialist in Hydrogeology
Arturo Gonzdlez Baez GEIPI Superior Specialist in Projects and

Engineering

Ernesto Flores Valdés

EIPH-La Habana

Specialist in Hydrogeology

Pedro Luis Garcia

EIPH-La Habana

Specialist

Carlos Manuel Antela EAH Artemisa Technical Director

Dulce M. Rodriguez Lugo EAH Mayabeque Technical Director

Yosvanis Batista Cruz EAH Granma Specialist in Development and
Management of Water Resources

Celia Y. Garcés Batista EAH Holguin Specialist in Development and
Management of Water Resources

Yaney Abreu Diaz INRH Specialist in Cooperation

Kenichiro Kawaji JICA Havana Expert in Coordination

Sk



Shigeki Kihara Kokusai Kogyo Co., Ltd. Leader of Experts / Groundwater
Management
Kiyoshi Yamada Earth System Science Co., Expert in Hydrogeology

Ltd.

Masahiko Ikemoto

Kokusai Kogyo Co., Ltd.

Expert in GIS/DB

Hiroshi Fujita

Kokusai Kogyo Co., Ltd.

Expert in Design / Marine Intrusion

Masaru Obara

Kokusai Kogyo Co., Ltd.

Training Program / Coordinator

5.1
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Appendix 2



Plan de actividades de los Sub-Grupos del Hidrogeologia / Hidrologia y de

Observacion del Agua Subterranea (borrador)

Asunto

Plan de actividades

Objetivos de las
actividades

Se lleva a cabo adecuadamente el monitoreo de los acuiferos en el drea objetivo.

Objetivo
(Indicadores)

Los datos de monitoreo son archivados periodicamente en la base de datos de SIG.

Tareas necesarias 1. Situacién de ordenamiento de la informacién existente
e de IE" 2. Confirmaci6n del sistema actual de monitoreo del agua subterrénea
s 3. Nivel técnico de cada uno de los participantes
Parte Cubana / 1. Parte Cubana
Experto de JICA <Sub-Grupo de Hidrogeologia / Hidrologia>
—  Ernesto Flores Valdés EIPH-Habana Lider
—  Rafael Feito Olivera EIPH-Habana
—  Néstor Pifiero EIPH-Habana
= Andrés Portal Casanova EIPH-Habana
—  Cesar Bujan Rubio EIPH-Habana
—  Francis F. Rguez. Rguez GEARH
- Ramon Yosvani Batista EAH-Granma
<Sub-Grupo de Observacion del Agua Subterranea>
—  Ibrahim Plaza GEARH Lider
—  Hildelisa Jiménez Ponce GEIPI
—  Humberto Garcia EAH-Mayabeque
- Ernesto Morales Chirino EAH-Artemisa
—  Héctor Medina Alfonso EAH-Artemisa
2. Experto de JICA
—  Hidrogeologia

- Gestion de agua subterranea
—  Prospeccién geofisica

Contenido de
actividades

Realizar estudios hidrogeolégicos e hidrologicos y prospecciones geofisicas que sirvan de
base para establecer una red de observacién.
<Estudio hidrogeolégico>

1) Reordenar las propiedades hidrogeologicas del drea objetivo para que sean

comprensibles en forma tridimensional.

— - Los datos existentes aparecen resumidos en los mapas ((D-1-1).

—  Se utiliza el mapa topografico 1:25,000. Sistema de drenaje, ubicacién de salida y
entrada de karst se marca en el mapa y luego la informacién se guarda en formato
digital ((D-1-2).

- Los planos geolégicos e hidrogeoldgicos se guardan en formato digital ((D-1-3).

—  Las secciones geol6gicas e hidrogeolégicas son revisadas v se representan unas 10
secciones que cubren el drea del proyecto con los registros de perforaciones y pozos.
Las secciones se guardan en formato digital ((D-1-4).

—  Realizar exploraciones hidrogeoldgicas para determinar litofacies y la ubicacién de
karst. ((D-1-5).

2)  Efectuar estudios de calidad de agua para investigar el cambio vertical de la calidad de
agua en pozos existente,

—  La calidad del agua segin profundidad serd observada en los pozos de observacion
ubicados en la seccién Norte-Sur - ((D-2-1).

—~  La intrusion salina en los rios y arroyos serd indicada en los planos hidrogeoldgicos
(®-2-2).

3) En base a dichos resultados, se prepararan los datos hidrogeoldgicos necesarios para
establecer modelos de agua subterranea.

—  Forma tridimensional: (distribucién geolégica, isohipsas de superficies superiores ¢
inferiores) ((D-3-1).

—  Detalles (D-3-2).

< Prospeccion geofisica >




4) - Preparar un plan de prospeccion basado en los resultados de estudios hidrogeoldgicos y
prospecciones geofisicas existentes. y realizar estudios con ¢énfasis en la comprension de
la distribucidon de karst y la de valores de resistividad en el drea de intrusion salina.
Respecio a la prospeccion y andlisis de la distribucion de karst, seglin necesidad se hardn
anotaciones adicionales en los textos de proyectos anteriores.

—  Reparar un plan de prospeccion ((D-4-1).

—  Realizar estudios ((D-4-2).

- Adicionales en los textos ((D-4-3).

<Estudio hidroldgico>

5) Ordenar las propiedades hidroldgicas del drea objetivo (precipitacion, patrones de
precipitacién, datos meteorolégicos como los de temperatura, caudal fluvial, nivel de
agua fluvial, variacion de las mareas, etc.), y poner estos datos a disposicién del Grupo
de Modelacion del Agua Subterranea.

- Los registros mensuales de precipitacion se tabulan para cada estacién de observacion
(1970-2013) (D-3-1).

— !/ Los registros diarios de precipitacion se tabulan para cada estacion de observacion
(1970-2013) (D-5-2).

= Los datos meteorolégicos mensuales (temperatura, etc.) se tabulan para cada estacién
de observacion (1970-2013) (D-5-3).

— |/ La cantidad de bombeo de cada pozo de produccion se tabula (mensualmente, por
estacion, anualmente) (1970-2013) ((D-5-4).

= Los datos hidrolégicos mensuales (nivel de agua fluvial, caudal fluvial) se tabulan para
cada estacién de observacion (1970-2013) (D-5-5).

- Los registros diarios de variacién de las mareas (nivel alto y bajo del agua y horarios)
se'tabulan para estacién (1970-2013)([D-5-6).

<Andlisis General>

6)  En base a los resultados arriba mencionados, se deduciran los sitios con deficiente
informacion hidrogeoldgica y las dreas con una estructura hidrogeologica importante
indicados por los resultados de la prospecciones geofisicas, y se determinaran los 3 sitios
para perforaciones exploratorias, y los 7 sitios para instalar los medidores automaticos
dentro del drea objetivo.

— En base a los resultados arriba mencionados. se deduciran los sitios con deficiente
informacién hidrogeoldgica ((D-6-1).

-~ Se determinardn los 3 sitios para perforaciones exploratorias ((D-6-2).

2. Instalar los equipos de observacién en los pozos existentes de monitoreo.

- Instalar: Instalar medidores autométicos en 7 lugares donde sea deseable una
observacion continua del nivel de agua subterrdnea de acuerdo a la estructura
hidrogeologica determinada y los resultados del andlisis de la variacion del nivel de
agua subterranea obtenidos en la Actividad ((D-6-1) (@-1).

= Recoleccion vy ordenamiento -de los datos: El Subgrupo de Observacion de Agua
Subterranea tendra la responsabilidad por la recoleccion y ordenamiento de los datos
(@-2).

—  Resumiran en un Manual: Se analizaran los métodos de ordenamiento de los resultados
registrados  automaticamente 'y la comprobacién de su nivel de precisién, y se
resumirdn en un Manual (&-3).

3.« Perforar nuevos pozos exploratorios, realizar registro eléctrico de pozos, prueba de bombeo
e instalar medidores.

— . Ejecutar registros eléctricos y pruebas de bombeo en los pozos de prueba perforados
por la Parte’ Cubana: Los resultados de la perforacion y los registros eléctricos de
pozos seran resumidos en una grafica prismatica de columnas al igual que en el
proyecto anterio (@-1).

— | Efectuar el andlisis de los datos de la pruebas de bombeo utilizando el texto del
proyecto anterior y calcular la constante hidrogeoldgica (3)-2).

- Una vez instalados los medidores, el Subgrupo de Observacion del Agua Subterranea
se encargaré de recolectar y ordenar los datos. ((3-3).

4. Establecer Ia red de observacion
—  Analizar con el Grupo de Manejo de Acuiferos las necesidades de nuevos puntos-de




Plan de actividades del Sub-Grupo de SIG/BD (borrador)

Asunto : Plan de actividades
Resultado Se lleva a cabo adecuadamente el monitoreo de los acuiferos en el drea objetivo.
Tareas necesarias 1. Papel de las entidades afines.
antes de la 2. Miembros del grupo y su disponiblidad.
planificacién 3.  Nivel de conocimiento técnico de los miembros.
Objetivo (Indicadores) | Los datos de monitoreo son archivados periédicamente en la base de datos de SIG.
Miembros/ 1. Miembros
Expertos de JICA 1)  Pedro Luis Garcia EIPH-Habana Lider
2)  Emnesto Flores Valdés EIPH-Habana
3)  Orlando R Laiz Aberoff EIPH-Habana
4)  Luis Ernesto Batista EIPH-Habana
5)  Adridn Lugo EIPH-Habana
6)  Laritza Socorro EIPH-Habana
7)  Humberto Garcia EAH-Mayabeque
8)  Ernesto Morales Chirino EAH-Artemisa
9)  Arturo Lorenzo Ferras EIPI-Matanzas
10)  Ramén Yosvani Batista EAH-Granma
11)  Celia Yaima Batista EAH-Holguin
2. Experto de JICA
1) SIG/BD
Actividad 1. Estudiar los materiales existentes del drea objetivo del proyecto
1)  Obtener  informacién  hidrogeolégica de  EIPH-H, GEARH,
EAH-Mayabeque, EAH-Artemisa y del proyecto anterior de JICA en
Camagtiey
2)  Revisar y analizar el formato de la informacion existente
3)  Obtener los mapas topograficos a escala 1:25,000 y las iméagenes satelitales
4)  Crear el formato de la base de datos del proyecto
5)  Creacion del sistema de intercambio de datos entre las entidades
involucradas
2. Aplicacién del SIG
1)  Comprar el software y las PC
2)  Planificacion de la capacitacién
3) Capacitacion para operacion de software
4)  Creacion de mapas bésicos del proyecto
3. Actualizar la base de datos y el SIG
1)  Recopilar los resultados de monitoreo e introducirlos a la base de datos
2) Reunién con los miembros del grupo para revisar la informacion obtenida
Metodologia Capacitacién préictica con las PC
Cronograma Marzo — Abril, 2013
v" Obtener informacion hidrogeolégica de EIPH-H, GEARH,
EAH-Mayabeque. EAH-Artemisa y del proyecto anterior de JICA
v" Revisar y analizar ¢l formato de la informacién existente
¥v" Obtener los mapas topograficos a escala 1:25,000 y las imagenes satelitales
v Crear el formato de la base de datos del proyecto
v" Creacién del sistema de intercambio de datos entre las entidades
involucradas
Abril — Junio, 2013
v" Comprar el software y las PC
v Planificacién de la capacitacion
v Capacitacion para operacion de software
v Creacién de mapas bésicos del proyecto
Después de agosto 2013, durante todo el periodo del proyecto
v" Recopilar los resultados de monitoreo ¢ introducirlos a la base de datos
v Reunién con los miembros del grupo para revisar la informacion obtenida(\
| Lugar de la actividad EIPH-Habana, EAH-Mayvabeque, EAH-Artemisa
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observacion (agua subterrinea/superficial) de acuerdo con los resultados de las
simulaciones y reflejar las conclusiones en el establecimiento de la red de observacion
de agua subterrdnea de GEARH ( @-1).

Cronograma de las
actividades /Experto
JicAa
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Creacion del Subgrupo:
D-1-1:
D-1-2:
(D-1-3:
(D-1-4:
D-1-5:
@-2-1:
D-2-2:
@D-3-1:
@-3-2:
J1@44-1;
S @-4-2:
-H@D+4-3:
D-5-1:
D-5-2:
@-5-3:
(D-5-4:
(D-5-5:
D-5-6:
o (D-6-1:
5i(D:6-2;

febrero. 2013

febrero — marzo, 2013 (Cumplimiento: 22. marzo)
febrero, 2013 (Cumplimiento: 27-28, febrero)
febrero = marzo, 2013 (Cumplimiento: 22, marzo)
febrero —mayo, 2013

marzo, 2013

mayo — julio, 2013

mayo — julio, 2013

febrero —marzo, 2013 (Cumplimiento: 22, marzo)
Julio, 2013

febrero —marzo, 2013 (Cumplimiento: 20, marzo)
junio ~ julio, 2013

julio, 2013

febrero — marzo, 2013 (Cumplimiento: 22, marzo)
febrero — marzo, 2013 (Cumplimiento: 22, marzo)
febrero — marzo, 2013 (Cumplimiento: 22, marzo)
febrero — marzo, 2013 (Cumplimiento: 22, marzo)
febrero — marzo, 2013 (Cumplimiento: 22, marzo)
febrero — marzo, 2013 (Cumplimiento: 22, marzo)
marzo — Julio, 2013

Julio, 2013

abril — julio, 2013

abril — julio, 2013 (cont.)

julio, 2013

enero — junio, 2014

enero — junio, 2014

enero — junio, 2014

HG

HG

HG

HG

HG

HG

CA

CA

HG

HG

HG

HG

HG

HG

HG

HG

HG

HG

HG

HG, PG, CA
HG, PG, CA
HG, CA
HG, CA
HG, CA
HG

HG

CA

noviembre, 2013 — julio, 2014 (asesoria a GEARH continuara
después del Afio 3) HG,CA, (MAS)

HG: Hidrogeologia, CA: Calidad de agua, PG: Prospeccion geofisica
MAS: Modelo de agua subterrnea

Area de Actividad

Area seleccionada de la Cuenca Sur en las Provincias de Mayabeque y Artemisa, asi como

sus alrededores

Equipamiento
requerido

GPS

5K



Equipamiento

PC, software de SIG

necesario
Otros materiales ® Base de datos existente (EIPH-Habana, GEARH, FEAH-Mayabeque,
necesarios EAH-Artemisa, proyecto anterior de JICA)

®  Datos de monitoreo obtenidos durante el proyecto




Plan de Actividades del Grupo de Tecnologia de la Recarga del Agua
Subterranea y el Control de la Intrusién Salina (borrador)

Asunto

Plan de actividades

Resultados esperados y
meta

Las diversas técnicas estudiadas en cuanto a recarga del agua subterranea y el control de

la intrusion salina.

Temas a confirmar con
anterioridad a la
elaboracién del plan de
trabajo

[Recarga del Agua Subterréneal

1. Confirmar el nivel técnico de los participantes.

2. Confirmar el método actual de tecnologia de recarga.

[Control de la Intrusion Salina]

1. Confirmar el nivel técnico de los participantes.

Confirmar el nivel técnico para el disefio y la construccion estructural en Cuba.
Confirmar el método actual de contramedida.

Objetivos de la
actividad, personas
meta y expertos de
JICA

il E

Objetivos de la actividad

Fortalecer la capacidad técnica de la recarga del agua subterrdnea y el control de
la intrusidén salina.

2. Personas meta

1)  Arturo Gonzalez Baez GEIPI Leader

2)  Rafael Feito Olivera EIPH-Habana Sub leader
3)  Pedro Luis Garcia EIPH-Habana

4)  Amadelis Quesada GEIPI

5)  Ernesto Flores Valdes EIPH-Habana

6) Lourdes Valdes Gonzalez EIPH-Habana

7)  Dulce Maria Rodviges EAH-Mayabeque

8) Ibrahim Plaza Penalver GEARH

3. Expertos de JICA
1)  Experto para recarga del agua subterrdanea
2)  Experto para control de la intrusién salina

Actividades y su
contenido

[Recarga del Agua Subterranea]
1. Organizar el grupo, evaluar la actual tecnologia de recarga y elaborar el plan de

actividades junto a la C/P.

2.  Estudiar las experiencias y ejemplos de recarga en el mundo.
3.  Estudiar los métodos técnicos més adecuados teniendo en cuenta las condiciones
naturales, sociales, etc. en el drea objetivo.

1)  Estudio preliiminar sobre las especificaciones tentativas aplicables a las
actuales condiciones naturales y del uso del suelo. Materializar las
especificaciones para que se evalten en el modelo de agua subterrdnea
(Resultado 2).

2) Revision de las especificaciones del método de recarga a partir de los
resultados de la simulacion.

4.  Disefio basico y estudio de factibilidad sobre las mejores técnicas aplicables.

1)  Disefio basico del método de recarga en el area objetivo.

2)  Revision del disefio a partir de los resultados de la simulacidn,

[Control de la Intrusién Salina]
1.  Breve resumen del control de la intrusién salina.

1)  Presentar la estructura del control de la intrusion salina (conferencia).

2)  Realizar la conferencia para el flujograma de trabajo de la planificacién de
las contramedidas, a partir del control actual de la intrusion salina en el
mundo.

2. Indagacién sobre el nivel técnico con respecto al disefio y la construccion
estructural.
3.  Planificacién del control de la intrusién salina.

3) Estudiar los métodos méas adecuados de control y establecer sus
especificaciones sobre la base de los resultados de la simulacién (Resultado
2).

4) Revisar los métodos de control anteriores sobre la base de las actualcg




coyunturas economicas y las tecnologias constructivas.
5)  Planificar métodos factibles de control y establecer sus especificaciones.
4.  Disefio basico para el control de la intrusién salina.
6)  Realizar el disefio bésico para el control de la intrusion salina.
7) Formular su cronograma de implementaci6n.
5.  Realizar un seminario sobre ¢l plan de manejo del agua subterrinea.

Método de las
actividades

[Recarga del Agua Subterraneal

1. Impartir conferencia y capacitacion.

[Control de la Intrusion Salina]

1. Impartir conferencia y realizar la capacitacion mediante el uso de computadoras.

Cronograma de las
actividades

[Recarga del Agua Subterranea]
marzo y junio-julio de 2013
¥" Revisar las experiencias y ejemplos a nivel mundial (conferencia)
noviembre a diciembre de 2013 y junio de 2014
v" Estudiar los métodos técnicos mas adecuados teniendo en cuenta las
condiciones naturales, sociales, etc. en el drea objetivo.
noviembre a diciembre de 2014 v junio de 2015
v’ Estudiar los métodos técnicos mas adecuados teniendo en cuenta las
condiciones naturales, sociales, efc. en el 4rea objetivo.(continuacidn).
v Realizar el disefio béasico teniendo en cuenta las condiciones naturales,
sociales, etc. en el area objetivo.
noviembre de 2015 a enero de 2016
v Estudiar los métodos técnicos mas adecuados teniendo en cuenta las
condiciones naturales, sociales, etc. en el drea objetivo.(continuacion).
v" Realizar el disefio bésico teniendo en cuenta las condiciones naturales,
sociales, etc. en el 4rea objetivo (continuacion).
[Control de la Intrusion Salina]
marzo 2013
v" Presentar la estructura del control de la intrusion salina (conferencia)
v Realizar la conferencia para el flujograma de trabajo de la planificacion de
las contramedidas, a partir del control actual de la intrusién salina en el

mundo
v" Indagar sobre el nivel técnico con respecto al disefio v la construccién
estructural.
diciembre de 2013

v" Capacitacion sobre contramedidas (continuacion).
v Estudiar los métodos mas adecuados de control vy establecer sus
especificaciones sobre la base de los resultados de la simulacion (Resultado
2)
junio 2014
¥~ Revisar los métodos de control anteriores sobre la base de las actuales
coyunturas econdmicas y las tecnologias constructivas
¥ Planificar métodos factibles de control y establecer sus especificaciones
noviembre 2014
v Realizar el disefio bésico para el control de la intrusién salina
Jjunio 2015
v Realizar el disefio basico para el control de la intrusion salina
v" Realizar seminario sobre manejo del agua subterranea (1)
mayo 2016
v" Realizar el disefio basico para el control de la intrusion salina
v" Formular su cronograma de implementacion
noviembre 2016
¥ Realizar seminario sobre manejo del agua subterrénea (2)

Sede de las actividades

EIPH-Habana

Equipamiento
requerido

Computadoras

Materiales requeridos

[Recarga del Agua Subterranea

Sk



Datos sobre estructura hidrogeoldgica (mapas geoldgicos, perfiles geoldgicos vy
estructura del acuifero, etc.).
Resultados de la simulacién (Resultado 2).

[Control de la Intrusién Salina]

Caso de estudio sobre control de la intrusion salina en el mundo.

Resultados de la simulacién (Resultado 2).

Informacién sobre la experiencia constructiva de Cuba (experiencia de disefio y
construccion de estructuras subterraneas).

Informacién sobre las restricciones de importacién de equipos y materiales de
construccion en Cuba.

AN



Plan de actividades del Grupo de Manejo del Acuifero (borrador)

Asunto

Plan de actividades

Resultado y meta

* Seinicia la implementacién experimental del plan de manejo de las aguas subterraneas de acuerdo con los

lineamientos y manuales de operacion en el drea objetivo.

Confirmacion antes
de la planificacion

Antes de la confeccién del plan, se confirmaron los siguientes aspectos con los miembros del
Grupo.

1.

Objetivos de la actividad del Grupo de Manejo del Acuifero.

2. El sistema regulatorio, de politicas, directrices, manuales, etc. en Cuba.
3. El “plan de manejo del agua subterranean,” “el plan de utilizacion del agua (subterrinea),
etc. que se desarrollaron en Cuba.
4.  Experiencia en la elaboracién del “plan de manejo del agua subterranean,” “el plan de
utilizacion del agua (subterrdanea), etc. (entidad, miembros).
— La experiencia del plan de desarrollo.
—  El nombre del plan y objetivo de desarrollo del plan.
- El papel desempefiado por el miembro en el desarrollo del plan.
5. Evaluacién de capacidades en relacion con el manejo del agua subterrdnea (entidad,
miembros).
—~  Investigacion hidrogeoldgica (levantamiento de campo, analisis).
—  Investigacién hidrolégica (agua superficial, meteorologia) (levantamiento de campo,
analisis).
—  Investigacién sobre el agua subterrinea (nivel del agua, calidad del agua)
(levantamiento de campo, anélisis).
—  Calculo de la recarga del agua subterranea.
—  Calculo de la descarga del agua subterrdnea.
—  SIG/BD.
- Modelo del agua subterranea.
—  Estudio y/o disefio de las contramedidas para el fallo del agua subterrdnea (instalacion,
construccion).
—  Elaboracion de las contramedidas para el fallo del agua subterrdnea (instalaciones,
estructuras).
—  Sondeo socioeconomico.
—  Pronéstico de la demanda de agua.
—  Manejo de la tasa de bombeo.
—  Otras capacidades relacionadas con la elaboracién del plan de manejo del agua
subterrdnea.
6.  Demanda sobre esta actividad.
Objetivos de la 1. Proposito de la actividad
actividad / —  Mangjo del agua subterranea que integre el “balance hidrico” y el modelo
Recursos humanos tridimensional del agua subterranea.
de la parte cubana / —  Laplanificacion hacia un desarrollo y manejo sostenibles del agua subterranea.
Experto de JICA 2. Parte cubana
—  Ibrahim Plaza GEARH Leader
- Lourdes Valdés Gonzélez EIPH-Habana
—  Fermin E. Sarduy GEARH
—  Dulce Maria Rodrigez EAH-Mayabeque
—  Humberto Garcia EAH-Mayabeque
—  Ernesto Morales Chirino EAH-Artemisa
—  Héctor Medina Alfonso EAH-Artemisa
—  Manuel Burgos EIPH-Villa Clara
- Ramon Yosvani Batista EAH-Granma
—  Gabriel Alfonso EAH-Pinar del Rio
—  Marta Suarez Acuiia EAH-Camagiiey
3. Experto de JICA

—  Lider/Manejo del Agua Subterrénea

—  Hidrogeologia (preparacion del plan de implementacion de obras para las instalaciones

de recarga artificial)

—  Disefio/Intrusion Salina (preparacién del plan de implementacion de obras para el

sk



control de la intrusion salina)

Temas y contenido

L.

Verificar los resultados de simulacién de los modelos del agua subterranea y de intrusion

de la actividad salina.

— ' Modelo actual: Validacion del resultado de la calibracion del nivel y calidad del agua y
estructura del modelo para el caleulo pronosticado (D-1).

—© Modelo de prondstico: A partir del resultado del calculo pronosticado sin nuevas
contramedidas, se verifica la influencia (influencia en las instalaciones actuales y
cambios en la tasa de bombeo 'y en la calidad del agua, etc.) en ¢l uso actual del agua
subterrdnea v se evaliia el efecto de las contramedidas existentes (D-2).

2. Establecer las condiciones hidrogeolégicas permisibles del acuifero..

—  Establecimiento de un nivel estandar de agua y de una calidad estandar de agua
(calidad de agua permisible), a partir de las instalaciones existentes y el uso actual del
agua (El estandar o norma en cada érea se ofrece a partir de] rango permisible tomando
en consideracion las condiciones ‘de wso del agua subterranea en cuanto a las
actividades econdmicas regionales, etc. Es necesario que la influencia que cada drea
reciba por la disminucién en la entrada de agua subterrinea se minimice) (@-1).

3. Preparar el plan de bombeo anual de cada pozo de explotacién en base a los resultados de
analisis del modelo del agua subterranea calibrado cada afio.

— " Consideraciones sobre el plan de incremento y disminucion de la tasa de bombeo en
cada drea mediante el uso del resultado del cédlculo pronosticado del modelo de agua
subterrdnea para lograr la “condicion estandar permisible del acuifero en cada drea”
(@-1).

—  Consideraciones sobre la tasa futura de bombeo de cada pozo de produccion a partir de
los resultados anteriores (3-2).

4. Preparar el plan de manejo del agua subterrdnea. la pauta (lineamientos y manuales) de
operacion.
- Consideraciones' sobre la elaboracién y contenido (borrador) del plan de manejo y
guia operativa del agua subterrdnea (directrices y manual), etc. (@-1).
—  Completamiento de la elaboracién y contenido (borrador) del plan de manejo y guia
operativa del agua subterranea (directrices y manual), etc. (@-2).
5. Preparar el plan de implementacion de obras de recarga de acuifero y control de intrusion
salina.
—  Elaboracién del plan'de implementacién (cronograma de construccion) de obras para
la recarga del agua subterrdnea y el control de la intrusion salina ((3-1).
6. 'Preparar el plan de manejo del agua subterrdnea a largo plazo. teniendo en cuenta el efecto
del cambio climatico, asi como las obras de recarga y control de intrusion salina.

~  Realizar los calculos pronosticados hasta 2100; se crea el escenario que refleje los
diversos parametros vinculados al cambio climatico (©)-1).

- Se realiza el célculo pronosticado a partir del escenario mencionado anteriormente y se
proponen las contramedidas necesarias (6)-2).

~ Seelabora un plan de manejo del agua subterrdnea a largo plazo hasta 2100 (#)-3).

7. Organizar seminarios técnicos sobre la implementacion del plan de manejo del agua
subterranea.

—  Explicacion y debate sobre la elaboracion y contenido del plan de manejo y guia
operativa del agua subterranea (directrices 'y manual), etc. (D-1).

- Explicacion y debate sobre el contenido y método operativo del plan de mangjo y guia
operativa del agua subterranea (directrices'y manual), etc. ((D-2).

= Explicacion sobre el contenido del plan de manejo del agua subterrinea a largo plazo

: (@-3).
Método de la I Trabajo cooperado
actividad 2 Capacitacion: Caso de estudio en Japdn y otros paises
Cronograma de las 1. marzo, 2013: Creacion del Grupo de Manejo del Acuifero
actividades 2. '‘noviembre. 2013: -1
3. noviembre — diciembre, 2013:  @-1
4. enero, 2014: @D-1,D-=2
5. enero — mayo, 2014: @-1
6. junio, 2014: @D-1, -2
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Sitio de planificacién

7. julio —octubre, 2014: @-1, @-1

8. noviembre, 2014: D-1, D2

9. noviembre — diciembre, 2014:  @-1, @-1.8-2

10. enero, 2015: @-1, ©-2

11. enero—mayo, 2015: @-1, ®@-1, ®@-2, @-1

12. junio, 2015: @-1, @2, D-1, D-1

13. junio - octubre, 2015: @-2, @-

14. noviembre, 2015; -1, D=2

15. noviembre, 2015 - enero, 2016: ©)-2, @-2, @-1, ®-1, ®-2

16. febrero — junio, 2016: @-2, ®-1, ®-2, ®-3

17. junio, 2016: @-2,@-3

18. julio. 2016 —: Creacion del sistema de implementacion del plan de
manejo del agua subterrénea y realizacion de pruebas

19.  noviembre 2016: Presentacion de los resultados del proyecto

Area seleccionada de la Cuenca Sur de las Provincias Mayabeque y Artemisa..

Equipamiento

PC

Después de la
planificacion

Intercambio del plan de capacitacion con las personas involucradas en el proyecto.
Confirmacidon de responsabilidades durante la actividad entre Japdn y Cuba.

Indicadores

La primera version de los lineamientos y manuales de operacién esta preparada y
distribuida a las personas relacionadas.
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA”) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities during the 1™ Project Year according to
the Plan of Operation (henceforth “PO”).

The 2™ Meeting of the Project Execution Committee (henceforth “PEC”) was held to review
and evaluate the progress of the Project in the conference room of the National Institute of
Hydraulic Resources (henceforth “INRH”).

Based on the explanation of the activities by the Cuban counterparts (C/P) and the JICA
Experts (henceforth “JICA Side”) according to the Progress Report 1 (P/R1), the members of

PEC had a series of discussions for the successful implementation of the Project and basically

accepted the P/R1.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side”) agreed to the matters mentioned in the attached document.
Havana, July 23, 2013
ﬁ7 /\\ e,
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Mr. Shigeki Kihara

Leader of Experts/Groundwater Management,

Kokusai Kogyo Co., Ltd.

(entrusted by)

Japan International Cooperation Agency
(JICA)

&

~/ |
(¢

Eng. Miriam Valdés Pérez

Director General,

Grupo Empresarial de Investigaciones,
Proyectos a Ingenieria (GEIPI)

ey

Eng. Fermin iy Quintanilla
Director General,
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ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Progress Report 1 (P/R1)

The Cuban side basically accepted the P/R1 submitted by the JICA Side with further

clarifications.

2. Summary of Activities in the 1* Project Year

The JICA Side and C/P summarized the activities in the 1% Project Year. The members of PEC

basically accepted these explanations.

The summarized activities, as per PDM, were the following.

(1) To form the Groundwater Monitoring Group and to evaluate the technical level of the
participants (Activity 1-1 on Project Design Matrix (henceforth “PDM™))

The kick-off meetings of the Hydrogeology / Hydrology Sub-Group and the Groundwater
Observation Sub-Group were held on 18 February 2013. Afterwards, on 4 March 2013 was
held the kick-off meeting of GIS/DB Sub-Group.

(2) To conduct the studies on hydrogeology, geophysical exploration and hydrology. (Activity
1-2 on PDM)

The Hydrogeology / Hydrology Sub-Group conducted the collection and arrangement of
existing data, as well as the field reconnaissance to examine the hydrogeological structure in
detail and select the test drilling points. The geophysical prospection was started from 15 July
2013.

The Groundwater Observation Sub-Group held five workshops about groundwater monitoring

and water quality.

(3) To install the observation equipment in the existing monitoring wells. (Activity 1-3 on
PDM)
The Hydrogeology / Hydrology Sub-Group and the Groundwater Observation Sub-Group

selected 7 observation wells to install the automatic water level meter.

(4) To establish GIS data base and to store the collected data. (Activity 1-6 on PDM) ;
The GIS/DB Sub-Group conducted the following activities. ?\\

o  Collection and arrangement of the hydrogeological data, satellite image data, etc. _




e Design of GIS Data Base (Examination of format of data base)
e Training in the use of GIS software, from 15 to 23 July 2013.

(5) To form the Groundwater Modeling Group and to evaluate the technical level of the
participants (Activity 2-1 on PDM)
The kick-off meeting of the Groundwater Modeling Group was held on 20 March 2013.

(6) To elaborate the models of groundwater and seawater intrusion. (Activity 2-3 on PDM)

The basic training on Groundwater Model was held on 26-27 February 2013 to explain the data
necessary for constructing a groundwater model. The workshop on vertical two-dimensional
model was held on 25 June 2013. The Groundwater Modeling group held meetings in several

occasions to discuss the structure of the initial model.

(7) To form the Groundwater Recharge and Seawater Intrusion Control Technology Group
(Activity 3-1 on PDM)

The kick-off meeting of the Groundwater Recharge and Seawater Intrusion Control Technology
Group was held on 5 March 2013.

(8) To study various cases in the world (Activity 3-2 on PDM)
After the kick-off meeting of the Groundwater Recharge and Seawater Intrusion Control
Technology Group, two workshops on Groundwater Recharge were held on 12 March and 17

July 2013 and two workshops on Seawater Intrusion Control Technology were held on 15

March and 1 April 2013.

(9) To form the Aquifer Management Group and evaluate the technical skill of the participants
(Activity 4-1 on PDM)
The kick-off meeting of the Aquifer Management Group was held on 12 March 2013.

3. Equipments and Materials

The JICA Side explained the procurement of equipments and materials included in the Project.

The Cuban Side explained the completion of import procedure and the management method of
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the already arrived equipment and materials.



4. Plan of Activities of the 2" Year
The JICA Side explained the activity plan for the 2" Year of the Project.

(1) 2™ Year Plan of Operation
The 2™ year is scheduled to begin in November 2013 and to end in July 2014.

(2) Output 1 (The monitoring of aquifers is properly carried out in the target area.)
e The geological and hydrogeological data would be updated.
e  The geophysical prospection would be continued.
e 3 (three) test wells drilling with well logging and pumping test would be conducted
under the responsibility of the Cuban side.
e The plan for the network of observation wells would be prepared.
e  GIS/DB would be established, and the collected data would be stored and updated.

(3) Output 2 (The groundwater models are elaborated in the target area.)
o The analysis of the various factors to calculate the water balance and amount of
groundwater recharge would be continued.
e The Groundwater Model structure and parameters would be modified / adjusted based
on the results of well drilling and updated hydrogeological data.
¢  The prediction analysis by using the Groundwater Model would be started.

(4) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater intrusion
control.)
¢ The study of various techniques of groundwater recharge and seawater intrusion control

would be continued.
e  The suitable methods of construction, considering the natural, social, economic and

political conditions of the target area would be examined.

(5) Output 4 (The implementation of groundwater management plan is experimentally put into
practice along with the operation guideline/manual in the target area.)

e The simulation results of models of groundwater and seawater intrusion would be verified.

o  The permissible hydrogeological conditions of the aquifer would be defined.

¢  The annual pumping plan of each production well based on the results of analysis of

groundwater model would be prepared. % \j& E; ;




(6) Training in Japan

The JICA Side explained that the training in Japan would be held tentatively in October 2014
(the beginning of the 3™ year) inviting 5 (five) Cuban engineers, and the detailed training
program is scheduled to be discussed in the 2" year.

(7) Technical Seminar
The JICA Side explained that the Technical Seminar of the 2" Year would be held in June

2014.

5. Activities requested to the Cuban Side during August — October 2013

The JICA Side requested the Cuban Side to continue during August-October 2013 the
following activities.
e Geophysical prospection according to the groundwater exploration plan.
o  Collection and arrangement of monthly discharge data that is compiled by Empresa de
Aguas de La Habana and pump discharge data of domestic water and irrigation water.
e Groundwater and surface water measurement (water level, water quality etc.)
according to the monitoring plan.
s Training in the use of GIS software by Cuban side.

Appendix 1: List of Attendance ’
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT?”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities in the first stage of the 2™ Project Year

according to the Plan of Operation (henceforth “PO™).

The 3™ Meeting of the Project Execution Committee (henceforth “PEC”) was held to review
and evaluate the progress of the Project in the conference room of the National Institute of

Hydraulic Resources (henceforth “INRH™).

Based on the explanation of the activities by the Cuban counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™) according to the Progress Report 2 (P/R2), the members of
PEC had a series of discussions for the successful implementation of the Project and basically
accepted the P/R2.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, January 23, 2014
VG
-
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ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

. Progress Report 2 (P/R2)

The Cuban side basically accepted the P/R2 submitted by the JICA Side with further

clarifications.

. Summary of Activities from November 2013 to Middle of January 2014

The JICA Side and C/P summarized the activities in the first stage of the 2™ Project Year. The

members of PEC basically accepted these explanations.

The summarized activities, as per PDM, were the following,

(1) Output 1 (The monitoring of aquifers is properly carried out in the target area.)

The Hydrogeology / Hydrology Sub-Group continued the collection, arrangement and analysis
of existing data to examine the hydrogeological structure in detail.

The Groundwater Observation Sub-Group held six workshops about groundwater monitoring
and water quality, in addition to installing the automatic water level meters in 7 existing
monitoring wells,

The GIS/DB Sub-Group had the first meeting of the 2 Project Year on 9 January 2014, The
establishment of GIS/DB was continued.

{(2) Output 2 (The groundwater models are elaborated in the target area.)
The first meeting of the 2™ Project Year was held on 10 January 2014. The establishment of 3D

Groundwater model was continued.

(3) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater
intrusion control.)

One workshop on Groundwater Recharge was held on 9 December 2013.

Three workshops on Seawater Intrusion Control Technology were held from 26 December
2013 to 10 January 2014.

(4) Output 4 (The implementation of groundwater management plan is experimentally put into
practice along with the operation guideline/manual in the target area.)
The first meeting of the 2" Project Year was held on 17 January 2014, In this meeting, the

Aquifer Management Group discussed the basic data for the groundwater management.

¥ % .,



3. Plan of Operation from End of January to March 2014
The JICA Side and C/P explained the activity plan from end of January to March 2014.

(1) Output I on PDM
* The geological and hydrogeological data would be updated.
*  The geophysical prospection would be continued.
*  The training of well logging would be conducted.
*  Preparation for the drilling of 3 (three) test wells, with well logging and pumping test
would be continued under the responsibility of the Cuban side.
*  The monitoring work {(groundwater, surface water) would be continued.
* (GIS/DB would be established, and the collected data would be stored and updated.

(2) Output 2 on PDM
* The analysis of the various factors to calculate the water balance and amount of
groundwater recharge would be continued.
* The Groundwater Model structure and parameters would be modified / adjusted based

on the results of updated hydrogeological data.

(3) Output 3 on PDM
¢ The study of various techniques of groundwater recharge and seawater intrusion control
would be continued.

(4) Output 4 on PDM

*  The examination of basic data for the groundwater management would be continued.

(5) Training in Japan
The JICA Side explained that the training in Japan would be held tentatively in October 2014
(the beginning of the 3% project year) inviting 5 (five) Cuban engineers, and the detailed

training program is scheduled to be discussed in March 2014.

4. Equipment and Materials

The JICA Side explained the procurement of equipments and materials included in the Project.
The Cuban Side explained the completion of import procedure and the management method of

the already arrived equipment and materials. Ve 1@
e

&
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Appendix 1: List of Attendance
Appendix 2: Plan of the Test Drilling

Appendix 3: Management of equipment and materials
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Appendix 2: Drilling Plan of Three Test Wells

The Drilling Plan of Three Test Wells is based on the following Agreement between the
Japanese Side and the Cuban Side.

1. Geophysical Study
This study will be conducted by using the specific Geophysics equipment that will
be received in the coming months by the Project. The professionals of EIPH
Havana will conduct the geophysical study in the second half of next March and the
whole month of April, following the instructions of the JICA Expert in Geophysics,
who will be in Cuba between February 19 and March 25 of the year 2014,

2. Design of Test Wells
The design of test wells will take place during next March, when the JICA Experts
in Geophysics and in Groundwater Management will be available to give very

useful advice to Cuban professionals.

3. Drilling of Test Wells
The driliing of test wells will take place starting in the second half of May, based on
Geophysical Study, and in the presence of the JICA Expert in Groundwater

Management.

4. Financing
The Governments of the Provinces of Mayabeque and Artemisa are responsible for
the financing of the drilling works of test wells, because of the new organization of
the provincial governments of Mayabeque and Artemisa, which include hydraulic
works in the budget of each of the provincial government, instead of assigning it to

an independent institution as in other Provinces.

5. Electric Logging and Pumping Test
The drilling of the test wells in the second half of May is expected to coincide with
the arrival of the submersible pump and the generator, which, together with the
Geophysics equipment will permit to undertake the electric logging and the
pumping test of the drilled three test wells. \!,C/
-

SX.



Apéndice 3: Management of equipment and materials

ftem Quantity Organization Responsibility

3 EIPH-La Habana Ing. Ernesto Fiores Valdés
:}%?:rb le water level 1 EAH-Mayabeque Ing. Dulce M. Rodriguez l_Lugo

1 EAH-Artemisa Ing. Carlos Manuel Antela

. 4 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo

fnﬁ:?at'c water level '3 EAH-Artemisa ing. Carlos Manuel Antela

3 JICA Expert Ing. Shigeki Kihara
Data transfer unit for 1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo
automatic water level 1 EAH-Artemisa Ing. Carlos Manuel Antela
meter

1 E[PH-La Habana Ing. Ernesto Flores Valdés
aiq%u:gngegriseimpler 1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo

1 EAH-Artemisa Ing. Carlos Manuel Antela
Portable water quality 1 EIPH-La Habana Ing. Emesto Flores Valdés
meter for_well with 1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo
accessories 1 EAH-Artemisa Ing. Carlos Manuel Antela
Portable water quality 1 JICA Expert Ing. Shigeki Kihara
analysis kit

1 EIPH-La Habana Ing. Pedro Luis Garcia
GIS software 1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo

1 EAH-Artemisa Ing. Carlos Manuel Antela
3D Groundwater flow 1 EIPH-La Habana Ing. Ernesto Flores Valdés
analysis and Material 1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo
transport software (FDM) 1 EAH-Artemisa Ing. Carlos Manuel Antela

1 EIPH-La Habana Ing. Ernesto Flores Valdés
GPS 1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo

1 EAH-Artemisa Ing. Carlos Manuel Antela

1 EIPH-La Habana Ing. Ernesto Flores Valdés

1 Ing. Pedro Luis Garcia
Desktop computers 1 EAH-Mayabegque Ing. Dulce M. Rodriguez Lugo

1 EAH-Artemisa Ing. Carlos Manuel Antela

2 JICA Expert Ing. Shigeki Kihara

1 EAH-Mayabeque Ing. Dulce M. Rodriguez Lugo
Laptop computers 1 EAH-Artemisa ing. Carlos Manuel Antela

1 JICA Expert Ing. Shigeki Kihara
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MINUTES OF MEETING
| BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
THE NATIONAL INSTITUTE OF HYpRKULfC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA”) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities in the last stage of the 2™ Project Year
according to the Plan of Operation (henceforth “PO”).

The 4™ Meeting of the Project Execution Committee (henceforth “PEC”) was held to review
and evaluate the progress of the Project, in the conference room of the National Institute of
Hydraulic Resources (henceforth “INRH”).

Based on the explanation of the activities by the Cuban counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™) according to the Progress Report 3 (P/R3), the members of
PEC had a series of discussions for the successful implementation of the Project and basically
accepted the P/R3. '

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side”) agreed to the matters mentioned in the attached document.

Havana, June 24, 2014
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Technical Director,
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Eng. Ibrahi efialver

Principal Hydrogeologist,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)



Witnessed by

Mr. Tatsuo Suzuki™

Coordination Expert in Cuba,

Japan International Cooperation Agency
(JICA)

Witnessed by
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Eng. Vladimir Cabranes Alpizar

Director, International Relation &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos

(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

. Progress Report 3 (P/R3)

The Cuban side basically accepted the P/R3 submitted by the JICA Side, and complemented

with further clarifications.

. Summary of Activities in the 2™ Project Year

The JICA Side and C/P summarized the activities in the 2™ Project Year. The members of PEC

basically accepted these explanations.
The summarized activities, as per PDM, were the following,
(1) Output 1 (The monitoring of aquifers is properly carried out in the target area.)

The Hydrogeology / Hydrology Sub-Group continued the collection, arrangement and analysis
of existing data to examine the hydrogeological structure in detail. The geophysical prospection
team in EIPH-Havana continued the resistivity survey by using the existing equipment, and
later in June started the resistivity survey plus the well logging as technical transfer in the use
of the donated equipments. One test drilling was started on 16 June 2014.

The Groundwater Observation Sub-Group held eleven workshops about groundwater
monitoring (groundwater level and water quality) in the 2™ Project Year, in addition to
installing the automatic water level meters in 7 existing monitoring wells. The monitoring work
of water level and quality was continued.

The GIS/DB training was held from 13 January to 27 February 2014. The establishment of
GIS/DB was continued.

(2) Output 2 (The groundwater models are elaborated in the target area.)

The establishment of V2D and 3D Groundwater model was continued. The Groundwater
Model training was held from 10 to 13 June 2014,

(3) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater

intrusion control.)



One workshop on Groundwater Recharge and three workshops on Seawater Intrusion Control

Technology were held in the 2" Project Year.

(4) Output 4 (The implementation of groundwater management plan is experimentally put into

practice along with the operation guideline/manual in the target area.)

In the 2™ Project Year, the basic data arrangement for the groundwater management was

continued. A lot of the Aquifer Management Group members participated in the activities from

Output 1 to 3.

3. Plan of Activities of the 3™ Project Year

The JICA Side and C/P explained the activity plan in the 3" Project Year.

(1) Output 1 on PDM

The geological, hydrogeological, and water quality data would be updated.

The geophysical prospection (resistivity survey and well logging) would be continued.
The training of well logging would be continued.

The training of pumping test would be continued.

The monitoring work (groundwater, surface water) would be continued.

The monitoring network plan would be established.

GIS/DB would be established, and the collected data would be stored and updated.

(2) Output 2 on PDM

The analysis of the various factors to calculate the water balance and amount of
groundwater recharge would be continued.

The Groundwater Model structure and parameters would be modified / adjusted based
on the results of updated hydrogeological data.

The real prediction analysis would be started.

(3) Output 3 on PDM

The study of various techniques of groundwater recharge and seawater intrusion
control would be continued.
The examination of the suitable methods of construction, considering the natural, social

economic and political conditions of the Cuenca Sur Aquifer.
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The preparation of the preliminary design for the suitable method and the examination

of its applicability.

(4) Output 4 on PDM

The examination of basic data for the groundwater management would be continued.

The verification of the simulation results of models for groundwater and seawater
intrusion.l

The definition of the permissible hydrogeological conditions of the aquifer.

The preparation of the annual pumping plan of each production well based on the
results of analysis of groundwater model,

The preparation of the groundwater management plan and its operation guidelines and

manuals.

(5) Training in Japan

The JICA Side explained the training program (draft) of the training in Japan that would be
held in October 2014 (the beginning of the 3" Project Year).

4. Activities requested to the Cuban Side during July — October 2014

The JICA Side requested the Cuban Side to continue during July - October 2014 the following

activities.

Geophysical prospection using the donated equipments

Test drilling work including the well logging and the pumping test

Groundwater and surface water measurement (water level, water quality etc.)
according to the monitoring plan

Database training by Cuban Side according to the GIS/DB Sub-Group’s plan

Study at the initiative of the Cuban C/P on the data requirements of groundwater
models

Collection and arrangement of monthly discharge data of domestic water and irrigation

water

5. Equipment and Materials

oK,



The Cuban Side explained that one automatic water level meter was lost because of the
collapse of the wall of the well. In addition, the Cuban side explained that one portable water
quality meter for well needed to be repaired by the manufacturer in Japan.

The Cuban Side presented explanations on the progress in securing the license plate of the

second pick -up truck for the Project.

Appendix 1: List of Attendance
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project™), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Tea;n began the field activities of the 3™ Project Year in November
2014, according to the Plan of Operation (henceforth “PO”).

The 5™ Meeting of the Project Execution Committee (henceforth “PEC™) was held to review
and evaluate the progress of the Project, in the conference room of the National Institute of
Hydraulic Resources (henceforth “INRH).

Based on the explanation of the activities by the Cuban Counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™), the members of PEC had a series of discussions in

pursuance of the successful implementation of the Project.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, December 02, 2014
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Mr. Shigeki Kihara

Leader of Experts/ Groundwater
Management,

Kokusai Kogyo Co., Ltd.

(entrusted by)

Japan International Cooperation Agency
(JICA)

Witnessed by

BHEB W

Mr. Masami Shukunobe

Coordination Expert in Cuba,

Japan International Cooperation Agency
(JICA)

(%

Eng. Miriam/Valdés Pérez

Director General,

Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria (GEIPI)
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Hg. Fermin Sarduy Q€intani

irector General,
Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Eng. Aﬁazrydizg Hernandez G.
Technical Director,

Grupo Empresarial de Investigaciones,
Proyectos e Inggnieria (GEIPI)

Eng. Ibrahim é{{lalver

Principal Hydrogeolog
Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Witnessed by

V) (s

Eng. Vladimir Cabrefies Alpizar
Director, International Relation &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos

(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Plan of Activities of the 3" Year

The Cuban side basically accepted the Plan of Activities of the 3™ year explained by the JICA
Side with further clarifications.

(1) 3 Year Plan of Operation
The 3™ year covers from September 2014 to July 2015.

(2) Output 1 (The monitoring of aquifers is properly carried out in the target area.)
* Update of geological, hydrogeological, and water quality data
* Drilling of three (3) test wells, with well logging and pumping test, under the
responsibility of the Cuban Side
*  Continuation of geophysical prospection (resistivity survey and well logging)
*  Continuation of training in well logging
* Continuation of training in pumping test
*  Continuation of monitoring work (groundwater, surface water)
*  Establishment of the Monitoring Network Plan
* Establishment of GIS/DB, and storage and update of collected data

(3) Output 2 (The groundwater models are elaborated in the target area.)
* Continuation of the analysis of the various factors to calculate the water balance and
amount of groundwater recharge
*  Modification/adjustment of the parameters of the Groundwater Model structure, on the
basis of the results of updated hydrogeological data
¢ Start of the real prediction analysis

(4) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater intrusion
control.)

*  Continuation of the study of various techniques of groundwater recharge and seawater
intrusion control

e Examination of the suitable methods of construction, considering the natural, social,

.
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economic and political conditions of the Cuenca Sur Aquifer
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*  Preparation of the preliminary design for the suitable method and examination of its

applicability

(5) Output 4 (The implementation of Groundwater Management Plan is experimentally put into
practice along with the operation guideline/manual in the target area.)
*  Continuation of the examination of basic data for the Groundwater Management
* Verification of the simulation results obtained from Models of Groundwater and
Seawater Intrusion
*  Definition of the permissible hydrogeological conditions of the aquifer
* Preparation of the annual pumping plan of each production well based on the
simulation results of Groundwater Model analysis
*  Preparation of the Groundwater Management Plan and its operation guidelines and

Manuals

(6) Technical Seminar
The JICA Side explained that the Technical Seminar of the 3™ Year would be held in June 2015.
Emphasis will be placed, as much as possible, on Groundwater Management, because the focus

of the Artemisa-Mayabeque Project is Groundwater Management.

(7) Intermediate Evaluation

The JICA Side explained that the Intermediate Evaluation of the Project would be held in
January 2015 by a special JICA Mission. The evaluation will be based on the analyses of
questionnaires, and a series of discussions and exchange of viewpoints with the concerned
authorities in the Government of Cuba. The Cuban side accepted the schedule of the
Intermediate Evaluation, to be conducted jointly with the Cuban evaluators.

During the JICA evaluation visit in January, a meeting will be scheduled, including all parties

involved, in order to define the procedure to inform the monthly financial execution.

. Training in Japan

The training in Japan was held from 6 to 17 October 2014,
Five (5) Cuban engineers, who were the Project trainees in Japan, explained the training

program and the results obtained.




3. Delays in the Project Implementation

The JICA Side explained that there are some delays in the Project implementation, but efforts

are being made to overcome the delays.

(1) Test well drilling
The Cuban Side explained the implementation schedule of three (3) test wells drilling with well

logging, pumping test and installation of automatic water level meter.

(2) Data for groundwater model
The Cuban side explained the progress on collection and arrangement of evapotranspiration
data, monthly discharge data of domestic water, irrigation water, etc.

December 10 remains as the deadline for the submittal of the well data requested.

4. Focus of the Artemisa-Mayabeque Project

The JICA Side explained that the focus of the Artemnisa-Mayabeque Project is slightly different
from the previous Camagiiey Project, even though both are categorized as “technical
cooperation” from Japan.

The focus of the Camagliey Project was “the training of fifteen (15) core Cuban engineers”,
who were planned to become the trainers of other Cuban engineers, so as to multiply the
beneficial effects of the Project. In other words, the focus of the Camagiiey Project was
“training per se”.

On the other hand, the focus of the Artemisa-Mayabeque Project is “Groundwater
Management”, where the training of Cuban engineers serves as a tool to achieve the ultimate
goal of Groundwater Management, which will heavily depend on the simulation results of the
Groundwater Models. Here lies the reason of the importance of constructing reliable
Groundwater Models to serve as basis for Groundwater Management, and that explains the

insistence of the JICA Side for some “necessary data” for Groundwater Models.

5. Equipment and Materials

The Cuban Side presented explanations on the management method of the donated equipment
and materials, as well as on the progress in securing the import permission for the

newly-purchased portable water quality meter sensor, which was acquired as replacement for

B i



the same equipment, assigned to Mayabeque and taken to Japan for repair, but regrettably the
manufacturer found it broken beyond repair. The JICA Side stated that the acquisition of this
replacement equipment was fortunate, but it will not always be so fortunate, thereby requesting
maximum care in the handling of the equipment of the Project, since a broken equipment may
simply mean a loss of the equipment without the possibility of substitution.

In order to ensure the use of the vehicles (JICA-procured pick-ups) for the project-related works,

the assignment of Japanese experts in Cuba will be scheduled throughout the year.

Appendix 1: List of Attendance
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
: _S‘EAWATER INTRUSION MANAGEMENT?”
1. * "IN THE REPUBLIC OF CUBA
The Expert Team of the Japan International Cooperation Agency ¢henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities during the 3™ Project Year according to
the Plan of Operation (henceforth “PO”).

The 6™ Meeting of the Project Execution Committee (henceforth “PEC™) was held to review
and cvaluate the progress of the Project, in the conference room of the National Institute of
Hydraulic Resources (henceforth “INRH”).

Based on the explanation of the activities by the Cuban Counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™) according to the Progress Report 4 (P/R4), the members of
PEC had a series of discussions for the successful implementation of the Project and basically
accepted the P/R4.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, June 25, 2015
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Mr. Shigeki Kihara \J
Leader of Experts/Groundwater
Management,

Kokusai Kogyo Co., Ltd.
(entrusted by)

Japan International Cooperation Agency

(JICA)

Eng. Mirimn\Vﬁrﬂés Pérez
Director General,

Grupo Empresarial de Investigaciones,
Proyectos ¢ Ingenieria (GEIPI)

Eng. FertmrSar Quikltanilla
Director Ggperal,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Eng. #ha Lydia Hernéndez G.
Technical Director,

Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria (GEIPI)

dll

Eng. ith |Plaza Pefialver

Principal Hydrogeologist,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARI)
Witnessed by

/

Eng. Vladimir Cabranes Alpizar

Director, International Relation &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos
(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Progress Report 4 (P/R4)

The Cuban side basically accepted the P/R4 submitted by the JICA Side, which complemented

the contents of P/R4 with further clarifications during the PEC meeting.

2. Summary of Activities in the 3™ Project Year

The JICA Side and C/P summarized the activities in the 3™ Project Year. The members of PEC

basically accepted these explanations.

(1) Output 1 in PDM

The well logging was conducted in 3 test drilling wells in November 2014.

The pumping test was conducted in JICA-3 test well in January 2015, and in JICA-2
test well in February 2015.

The Hydrogeology / Hydrology Sub-Group held two workshops about pumping test
analysis in Havana in June 2015.

Hydrogeological structure analysis was continued based on the new collected data.

The groundwater monitoring (water level) training was held in December 2014 (1 day
each in Mayabeque and Artemisa) and June 2015 (1 day each in Mayabeque and
Artemisa).

The groundwater monitoring (water quality) training was held from January to March

in 2015 (6 days in Havana, 3 days in Mayabeque and 2 days in Artemisa).

" The monitoring work of water level and water quality was continued, and the

establishment of monitoring network was started.

The GIS/DB training was held from January to February 2015 (5 days each in
Mayabeque and Artemisa).

The GIS/DB Sub-Group member visited EAH-Holguin and EIPH-Camagiiey in
February 2015, and inspected the operational environment of the existing GIS/DB
system.

GIS/DB system was established, starting the storage and update of collected data.
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(2) Output 2 in PDM

The training sessions in Groundwater Model in Havana were held in February (3 days)
and in June (2 days).

The training sessions in Groundwater Model in Mayabeque were held from January to
February (4 days) and in June (2 days).

The training sessions in Groundwater Model in Artemisa were held from January to
February (4 days) and in June (2 days).

The calibration (modification/adjustment) continued with reference to the Groundwater
Model (vertical 2 dimensional and 3 dimensional models) on the basis of the results of

updated hydrogeological data.

(3) Output 3 in PDM

The Groundwater Recharge and Seawater Intrusion Control Technology Group held
four workshops in Havana in April 2015, concerning the underground dam
construction technology.

The Group members in EIPH-Havana prepared the report “Possibility to build an

underground dam in La Cana basin, Las Tunas Province”.

(4) Output 4 in PDM

The workshops on Groundwater Management in Havana were held from April to May
(4 days).

The workshops on Groundwater Management in Mayabeque were held from April to
May (5 days).

The workshops on Groundwater Management in Artemisa were held from April to
May (5 days).

Study considerations proceeded on the contents of the Groundwater Management Plan
(first half).

(5) Training in Japan

The training in Japan was held from 6 to 17 October 2014 for 5 (five) Cuban
participants, pursuing the following purposes.

- - Study of the latest investigation and measuring technology of the saline intrusion

control

%%
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- Inspection of the underground dam which is one of the saline water intrusion
control technology and study of the management technology of related facilities

- Study of the groundwater management and monitoring methodology carried out by
local authorities of Japan

- Inspection of the construction site of a diaphragm wall and study of the leading
construction technology of the underground structure

- Inspection of an example of a groundwater obstacle (land subsidence)

3. Plan of Activities of the 4™ Project Year
The JICA Side and C/P explained the activity plan in the 4™ Project Year

(1) Output 1 of PDM
*  Update of geological, hydrogeological, and water quality data
*  Continuation of monitoring work (groundwater, surface water)
* Establishment of the Monitoring Network Plan
* Storage and update of collected GIS/DB data

(2) Output 2 (The Groundwater Models are elaborated for the target area.)
* Continuation of the analysis of the groundwater baiance
* Calibration (modification/adjustment) of the Groundwater Model, on the basis of the
results of updated hydrogeological data

*  Future prediction calculations based on specified scenarios

(3) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater infrusion
control.)
*  Preparation of the suitable technologies related to the saline intrusion control from the

long-term viewpoint

(4) Output 4 (The implementation of Groundwater Management Plan is experimentally put into
practice along with the Operation Guideline/Manual in the target area.)
* Verification of the simulation results obtained from Models of Groundwater and
Seawater Intrusion

* Preparation of the annual pumping plan of each production well based on the

Ly
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simulation results of Groundwater Model analysis



*  Preparation of the Groundwater Management Plan and its Operation Guidelines and
Manuals |

* Holding of the Technical Seminar on the implementation of Groundwater Management
Plan (it is scheduled for June 2016)

(5) Final Technical Seminar of the Project results
The JICA Side explained that the Technical Seminar of the 4™ Year would be held in November
2016 in Havana. The Cuban side accepted the schedule of the final Technical Seminar.

(6) Terminal Evaluation
The JICA Side explained that the Terminal Evaluation of the Project would be held in June
2016 by a special JICA Mission. The Cuban side accepted the schedule of the Terminal

Evaluation, to be conducted jointly with the Cuban evaluators.

. Activities Requested to the Cuban Side during July — October 2015

The JICA Side requested the Cuban Side to continue during July — October 2015 with the
following activities.
*  Completion of the test well drilling, with well logging and pumping test, under the
responsibility of the Cuban Side
* Installation of the automatic water level meters in the test drilling wells
*  Groundwater Model training by the Cuban Side
*  Collection and arrangement of basic data for the Groundwater Management Plan,
especially, scenario (planning for the future) creation

» Editing work of the first half of the Groundwater Management Plan

. The Cuban Side’s request for Activities in the 4™ Project Year

The Cuban Side requested the JICA Side the following activities in the 4™ Project Year. The
JICA side accepted the Cuban side’s third request and promised to continue the consideration of
the above two requests.
*  To consider the use of the Project vehicles at the time of the JICA side absence.
* To negotiate with JICA headquarters the additional implementation' of the training in
Japan.

*  To prepare the action plan (schedule, person responsible, etc.).

/sy




Appendix 1: List of Attendance
Appendix 2: Action plan
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
| AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT?
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team began the field activities of the 4® Project Year in October
2015, according to the Plan of Operation (henceforth “PO™),

The 7% Meeting of the Project Execution Committee (henceforth “PEC”) was held to review

and evaluate the progress of the Project, in the conference room of the National Institute of
Hydraulic Resources (henceforth “INRH™).

Based on the explanation of the activities by the Cuban Counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™), the members of PEC had a series of discussions in

pursuance of the successful implementation of the Project.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side™) agreed to the matters mentioned in the attached document.

Havana, November 24, 2015
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Mr. Shigeki K1hara

Leader of Experts/Groundwater
Management,

Kokusai Kogyo Co., Ltd.

(entrusted by)

Japan International Cooperation Agency
(JICA)

Witnessed by

Jﬂ%z—’(

Mr. Shoji Ozawa

Representative

JICA

Japan International Cooperation Agency
(JICA)

\

Eng. Mirﬁnf@ﬁ%s Pérez
Director General,

Grupo Empresarial de Investigaciones,
Proyectos e Ingenieria (GEIPI)

o

Eng. Dixie Castillo Diaz

Director General,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Eng. Ana yd1a Hernandez G.

Director 6f Science and) Technology,
Instituto Nacional de Recursos Hidraulicos
(INRH)

Eng. ItyaHinf Plaza Pefialver

Principa ﬁydro geologist,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Witnessed by

\

Eng. Vladimir Cabranes Alpizar

Director, International Relation &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos
(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Plan of Activities of the 4™ Year

The Cuban side basically accepted the Plan of Activities of the 4™ year explained by the JICA
Side with further clarifications.

(1) 4™ Year Plan of Operation
The 4™ year covers from September 2015 to February 2017 and the field activities are
conducted from October 2015 to December 2016.

(2) Output 1 (The monitoring of aquifers is properly carried out in the target area.)
* Update of geological, hydrogeological, and water quality data
*  Continuation of monitoring work (groundwater, surface water)
* Establishment of the Monitoring Network Plan
e  Storage and update of collected GIS/DB data

(3) Output 2 (The groundwater models are elaborated in the target area.)
* Continuation of groundwater balance analysis
¢ Calibration (modification/adjustment) of the Groundwater Model, on the basis of the
results of updated hydrogeological data

*  Future prediction calculations based on specified scenarios

(4) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater intrusion
control.)
*  Preparation of the suitable technologies related to the saline intrusion control from the

long-term viewpoint

(5) Output 4 (The implementation of Groundwater Management Plan is experimentally put
into practice along with the operation guideline/manual in the target area.)
* Verification of the simulation results obtained from Models of Groundwater and
Seawater Intrusion
* Preparation of the amnual pumping plan of each production well based on the
simulation results of Groundwater Model analysis
*  Preparation of the Groundwater Management Plan and its Operation Guidelines and

Manuals
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* Holding of the Technical Seminar on the implementation of Groundwater Management
Plan (it is scheduled for June 2016)

(6) Groundwater Management Seminar
The JICA Side explained that the Groundwater Management Seminar would be held in June

2016. The Cuban side accepted the schedule of the Groundwater Management Seminar.

(7) Technical Seminar on Project Qutputs
The JICA Side explained that the Technical Seminar of the 4™ Year would be held in November
2016 in Havana. The Cuban side accepted the schedule of the final Technical Seminar.

(8) Terminal Evaluation
The JICA Side explained that the Terminal Evaluation of the Project would be held in June
2016 by a special JICA Mission. The Cuban side accepted the schedule of the Terminal

Evaluation, to be conducted jointly with the Cuban evaluators.

. Training in Japan

The JICA Side explained the training program (draft) of the training in Japan that would be held
in February to March 2016 inviting 5 (five) Cuban engineers.

. Schedule for Completion of the Groundwater Management Plan

The JICA Side and the Cuban Side agreed to the following schedule for completion of a
groundwater management plan
* From the present tb the end of December 2015: Completion of current condition
analysis
*  From January to May 2016: Completion of prediction analysis and preparation of
measures for goal achievement
*  June 2016: Completion of the groundwater management plan (draft)
*  From July to October 2016: Trial of the groundwater management plan (draft)

*  November 2016: Completion of the groundwater management plan

Appendix 1: List of Attendance \[\ :
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MINUTES OF MEETING
BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE NATIONAL INSTITUTE OF HYDRAULIC RESOURCES
OF THE REPUBLIC OF CUBA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“CAPACITY ENHANCEMENT OF GROUNDWATER AND
SEAWATER INTRUSION MANAGEMENT?”
IN THE REPUBLIC OF CUBA

The Expert Team of the Japan International Cooperation Agency (henceforth “JICA™) on the
technical cooperation project for “Capacity Enhancement of Groundwater and Seawater
Intrusion Management in the Republic of Cuba” (henceforth “the Project”), entrusted by JICA
to conduct the Project, was sent to the Republic of Cuba with the purpose of attaining capacity
development. The Expert Team carried out activities during the 4th Project Year according to
the Plan of Operation (henceforth “PO™).

The 8th Meeting of the Project Execution Committee (henceforth “PEC”) was held to review
and evaluate the progress of the Project, in the conference room of the National Institute of
Hydraulic Resources (henceforth “INRH"™).

Based on the explanation of the activities by the Cuban Counterparts (C/P) and the JICA
Experts (henceforth “JICA Side™) according to the Progress Report 5 (P/R5), the members of

PEC had a series of discussions for the successful implementation of the Project and basically
accepted the P/R5.

As a result of the discussions, the JICA Side and the Cuban authorities (henceforth “Cuban

Side”) agreed to the matters mentioned in the attached document.

Havana, January 22, 2016

j)t,\lg



K & %

Mr. Shigeki Kihara

Leader of Experts/Groundwater
Management,

Kokusai Kogyo Co., Ltd.

(entrusted by}

Japan International Cooperation Agency
(JICA)

Witnessed by
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Mr. Masami Shukunobe
Coordination Expert in Cuba,

Japan International Cooperation Agency
(JICA)

N

Eng, Miriam Valdds Pérez

Assistant to the President,

Instituto Nacional de Recursos Hidraulicos
(INRH)

Eng. Rigoberto Moriles Palacios
Director General,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

b,

Eng. Afia Lydia Hémandez G.

Director of Science'and Technology,
Instituto Nacional de Recursos Hidraulicos
(INRH)

gy

Eng, Iﬁt im Plaza Pefialver

Principal Hydrogeologist,

Grupo Empresarial de Aprovechamiento
de los Recursos Hidraulicos (GEARH)

Witnessed by

e,

Eng. Vladimir @abranes Alpizar

Director, International Relations &
Collaboration Bureau,

Instituto Nacional de Recursos Hidraulicos
(INRH)



ATTACHED DOCUMENTS TO THE MINUTES OF MEETING

1. Progress Report 5 (P/R5)

The Cuban side basically accepted the P/R5 submitted by the JICA Side, which complemented
the contents of P/R5 with further clarifications during the PEC meeting.

2. Summary of Activities from October 2015 to Middle of January 2016

The JICA Side and C/P summarized the activities in the first stage of the 4th Project Year. The

members of PEC basically accepted these explanations.

(1) Output 1 (The monitoring of aquifers is properly carried out in the target area.)
* The Hydrogeology / Hydrology Sub-Group continued the analysis and examination of
the hydrogeological structure and pumping test in detail.
* The Groundwater Observation Sub-Group continued the monitoring work of water
level and water quality and started the establishment of monitoring network.
* The GIS/DB Sub-Group continued the storage and update of collected GIS/DB data.

(2) Output 2 (The groundwater models are elaborated in the target area.)

*  The training sessions in Groundwater Model in Havana were held from November to
December (6 days).

*  The training sessions in Groundwater Model in Mayabeque were held from November
to December (4 days).

* The training sessions in Groundwater Model in Artemisa were held from November to
December (4 days).

*  The calibration (modification/adjustment) continued with reference to the Groundwater
Model (3 dimensional models) on the basis of the results of updated hydrogeological

and monitoring data.

(3) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater intrusion
control.)
* The Groundwater Recharge and Seawater Intrusion Control Technology Group

continued the studies of artificial recharge technology from the long-term viewpoint.
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(4) Output 4 (The implementation of Groundwater Management Plan is experimentally put into
practice along with the Operation Guideline/Manual in the target area.)
* The workshops on Groundwater Management in Havana were held from October to
December (8 days).
* The workshops on Groundwater Management in Mayabeque were held from October
to December (9 days).
*  The workshops on Groundwater Management in Artemisa were held from October to
December (7 days).
* The Aquifer Management Group continued the considerations of the Groundwater

Management Plan (current condition analysis).

(5) Training in Japan
* The JICA Side explained the training program (draft) of the training in Japan that
would be held in February to March 2016 inviting 5 (five) Cuban engineers.

*  The Cuban side explained the readiness.

3. Plan of Operation from End of January to July 2016
The JICA Side and C/P explained the activity plan from end of January to July 2016.

(1) Output 1 (The monitoring of aquifers is properly carried out in the target area.)
» Update of geological, hydrogeological, and water quality data
*  Continuation of monitoring work (groundwater, surface water)
* Establishment of the Monitoring Network Plan
*  Storage and update of collected GIS/DB data

(2) Output 2 (The Groundwater Models are elaborated for the target area.)
*  Continuation of the analysis of the groundwater balance
* Continuation of the calibration (modification/adjustment) of the Groundwater Model,

on the basis of the results of updated hydrogeological and monitoring data

B
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*  Future prediction calculations based on specified scenarios



(3) Output 3 (The various techniques are studied in terms of groundwater recharge and seawater intrusion
control.)
* Preparation of the suitable technologies related to the saline intrusion control from the

long-term viewpoint

(4) Output 4 (The implementation of Groundwater Management Plan is experimentally put into
practice along with the Operation Guideline/Manual in the target area.)
* Verification of the simulation results obtained from Models of Groundwater and
Seawater Intrusion -
* Preparation of the annual pumping plan of each production well based on the
simulation results of Groundwater Model analysis
* Preparation of the Groundwater Management Plan and its Operation Guidelines and
Manuals
* Holding of the Technical Seminar on the implementation of Groundwater Management
Plan (it is scheduled for June 2016)

(5) Terminal Evaluation
The JICA Side explained that the Terminal Evaluation of the Project would be held in June
2016 by a special JICA Mission. The Cuban side accepted the schedule of the Terminal

Evaluation, to be conducted jointly with the Cuban evaluators.

(6) Implementation structure
The Cuban Side explained the personal reshuffle and the implementation structure from end of

January to December 2016.

Appendix 1: List of Attendance
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