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GUIA PARA PRESENTAR AL GOBIERNO DE JAPON LA SOLICITUD DE
ESTUDIO DE DESARROLLO

‘1. ASPECTOS ADMINISTRATIVOS

1. Titulo de la propuesta: Manejo integral de los Residuos Solidos Urbanos (RSU)
- en Ciudad de La Habana, Cuba.

2. Fecha de solicitud: Agosto/2002

3. Organismo solicitante: Delegacién Provincial del Ministerio de Ciencia,
Tecnologia y Medio Ambiente (CITMA) en Ciudad de La Habana.

4, Organismos ejec:ufores del Estudio:
> Delegacion Provincial del CITMA.
> Direccién Provincial de Servicios Comunales (DPSC).

Organismos paiticipantes en ei Comiié de Estudio:

o

Direccién Provincial de Planificacién Fisica
Delegacion Provincial del Ministerio de la Agricultura
Delegacion Provincial del Instituto Nacional de Recursos Hidraulicos

Direccién Provincial de Economia y Planificacion

Y. ¥ V VYV ¥

Direccién Provincial de Salud Pﬂblica

o

Ministerio responsable: Ministerio de Ciencia, Tecnologia y Medio Ambiente.

7. Periodo deseabie del Estudio de Desarroilo: Septiembre 2003

1. ASPECTO TECNICO: TERMINOS DE REFERENCIA DE LA COOPERACION

TECNICA.

1, Panorémica general de la situacién actual del sector:

La Ciudad de La Habana esta situada en la costa noroccidental del archipiélago
cubano. Consta de 15 municipios ocupando un area total de 727 Km? (lo que
representa el 0,67 % del drea nacional, con una poblacién  aproximada de 2
200 000 habitantes para una densidad poblacional de 3 015,1 hab/ Km? . '

La capital de Cuba se enfrenta en la actualidad a las dificultades que conlleva un
inadecuado manejo de los RSU, motivado por diferentes causas. A partir de 1990,
debido a las dificultades econdmicas, se manifesté un deterioro creciente en el -
manejo de los RSU, principalmente por la falta de combustible y piezas de repuesto,
situacién que en gran medida, se mantiene hasta estos momentos. Como
consecuencia de estos problemas la DPSC de conjunto con otras Direcciones
Provinciales como Salud Publica y Planificacion Fisica, ejecutaron como solucion



emergente la apertura de 26 vertederos que se le denominaron de Periodo Especial,
los cuales se ubicaron en zonas inapropiadas cercanas a la poblacién y otros
factores socioeconémicos, ademés se reabrié en 1992 el que habia funcionado
como Vertedero Provincial de Ciudad de La Habana (Cayo Cruz) en é&reas de la
Bahia de La Habana y se implemento la recogida de los RSU mediante la traccion
animal. Todo esto se llevd a cabo con el objetivo de reducir las distancias a recorrer
desde los puntos de generacion hasta los lugares de disposicion final de los RSU,
evitando emplear altos volimenes de combustible y el desgaste de las piezas de la
magquinarias y equipos existentes.

Actualmente el manejo de los RSU representa un serio problema en ia capital del
pais, la cual genera entre 1 500 — 1 800 toneladas/dia de estos (segln estimados),
confrontandose dificultades en todos los aspectos: recoleccion, tratamiento y
disposiciéon final, notandose una insuficiente recuperacion de materias
aprovechables las cuales no reportan ningin beneficio econdémico pero aumentan
los voltimenes de RSU a verter en los lugares de disposicion final. Es necesario
destacar que en estos momentos el mayor vertedero provincial de la ciudad se ubica
sobre la Cuenca Hidrografica Aimendares — Vento, (una de las 8 cuencas de interés
nacional en Cuba), donde la cuenca subterrénea de Vento abastece a la capital del
47 % de agua potable, por lo cual es imprescindibie adoptar medidas para eliminar
los riesgos potenciales que esta situacion puede. producir en el desarrollo
socioecondmico de la provincia. : '

Indudablemente y a pesar de los esfuerzos realizados en estos dltimos afios por el
gobierno cubano, aln persisten 12 vertederos de periodo especial de los 26 iniciales
y los que aun se explotan, se irén eliminando y rehabilitando las éreas donde se
encontraban, sumado a esto se volvié a cerrar definitivamente el Vertedero Cayo
Cruz. De manera general, el trabajo que se desarrolla en los vertederos es
deficiente lo que ha provocado un deterioro ambiental en las zonas donde estan
ubicados con posibles riesgos a la salud ya que propicia las condiciones para la
proliferacion de vectores, malos olores, humo, contaminaciéon de las aguas
subterraneas, entre otras.

Existen en la capital:

> 3 vertederos provinciales
» 2 vertederos oficiales municipales
> 12 vertederos de Periodo Especial.

El Gobierno de la Ciudad de La Habana recientemente activd un grupo conformado
por entidades relacionadas con el tema de los RSU para atender los problemas que
presenta este sector. Este grupo es presidido por la Delegacion CITMA y el gobierno
de la capital.

Por otra parte, se desarrollan algunas experiencias puntuales a través de proyectos
con Organizaciones No Gubernamentales (ONG) para la recuperacion y reciciaje de
los RSU, en comunidades pequefias, lo cual no ha podido aplicarse en foda la
ciudad, por la falta de recursos para esta actividad.



2. Necesidades y/o problemas especificos que abordaréd el _ estudio y su
argumentacion:

La situacién actual de la actividad de los RSU requiere la toma de 'decisicnes gue
permitan el uso éptimo de los recursos existentes. En las condiciones actuales de
equipamiento técnico de los riesgos potenciales para la salud de la poblacion, la
desfavorable situacion ambiental generada en los puntos de disposicién final, asi
como el factor humano deben integrarse en un conjunto homogéneo que aporte la
solucién global al problema de los RSU en la capital de Cuba

El crecimiento previsto de la poblacién, el desarrollo de las industrias, el comercio, el
turismo y otros aspectos econdémicos en los proximos 10 afios en la Ciudad de La
Habana, requiere que las proyecciones y evaluaciones en el sector de los RSU
estén acordes con el crecimiento de estas actividades.

El estudio debera contribuir a la formulacién de una estrategia vy lineamientos para
complementar un sistema para Manejo Integral de los RSU en la Ciudad de La
Habana, que incluya la recoleccién, transporte, tratamiento, almacenamiento,
disposicion final y aprovechamiento econémico de los mismos.

Conceptualizacién

Problema Global: Ausencia de un Manejo Integral de los
: ' Residuos Sélidos Urbanes en la Ciudad de La Habana.

ORIGENES QUE GENERAN EL PROBLEMA GLOBAL

> Baja disponibilidad de recursos
financieros.

> Escasa educacién ambiental en las

Origenes actividades del sector.
que
generan el
problema |y |nsificiente aplicacion de
global tecnologias novedosas y| Origenes que se
ambientalmente seguras. desea aborde el

estudio
> No existe un enfoque sistémico en
el sector de los RSU.




3.Localizacién y limite geogréfico del proyecto:

El proyecto se llevara a cabo en la provincia C. de La Habana, situada en la costa
noroccidental del archipiélago cubano. La capital de Cuba ocupa un area total de
727 Km? con una-poblacion de 2 196 996 habitantes.

Se adjunta mapa con la superficie cuantitativa del area de la Ciudad de La Habana
donde se sefialan los puntos de disposicion final.

4. Numero aproximado de potenciales beneficialios:

Poblacion de la Ciudad de la Habana: 2 196 00 habitantes
Sectores industriales, comerciales y la agricultura

Objetivo geheral a largo plazo del Estudio de Desarrollo:

V o VYV

Disponer de un sistema para el manejo integral de los RSU en Ciudad de La
Habana, que sea confiable, universal y sostenible ambientalmente.

6. Objetivos especificos de la ejecucién del Estudio de Desarrollo:
> Disponer de una propuesta de estrategia para la solucion a los problemas

ambientales que ocasionan los RSU.

» Conocer de nuevas tecnologias para el manejo de los RSU (recoleccion,
tratamiento, reciclaje y disposicion final ).

> Evaluar la factibilidad de la introducciéon de nuevas tecnologias, de acuerdo a
las condiciones de la ciudad.

> Obtener recomendaciones técnicas para el establecimiento del monitoreo de la
composicién de los RSU.

7. Resultados concretos que se espera obtener al finalizar el estudio:

1. Disponer de un sistema para el manejo integral de los RSU en Ciudad de La

Habana.
2. Evaluacion de la introduccion de tecnologias modernas para el manejo de los

RSU.
3. Evaluacién de medidas para el cierre y rehabilitacién de las areas de

vertederos clausurados.



8. Alcance del estudio:

SALIDA ACTIVIDADES
1.1. Evaluacién de la situacion actual del manejo de los
1 ~ Residuos S¢lidos Urbanos en Cjudad de La Habana. _

1.2. Definicién de infraestructura vy recursos tecnoldgicos
necesarios para su implementacion.

1.3. Confeccién del sisiema para el manejo integral de los
Residuos Solidos Urbanos.

1.4. Formulacion de estrategias para la implementacion de
este sistema a corto y mediano plazo.

2.1. Estudio de la composicion quimica — fisica de RSU .

2 2.2. Evaluacién de alternativas para el aprovechamiento
econémico de los Residuos Solidos Urbanos,
ambientalmente seguras.

2.3. Formulacién de recomendaciones técnicas para el
aprovechamiento econémico de los Residuos Solidos
Urbanos.

3 3.1. Trabajo de campo en las zonas con vertederos
clausurados o planificados para su cierre definitivo.

3.2 Evaluacion de medidas para la rehabilitacibn de estas
areas.
3.3

Analisis para su implementacién en las condiciones
actuales. :

9. Diagrama de entidades vinculadas con el sector o tema afines del estudio:

10. Cronograma _tentativo de la ejecucién del estudio:

Inicio del estudio: Septiembre 2001

11. Diagrama de entidades vinculadas:

+ Delegacidn CITMA-C. Habana (CITMA-C.H.):

Es la organizacion del CITMA que promueve, ejecuta y controla en la Ciudad de La
Habana la politica para la ciencia, la innovacion tecnologica y el medio ambiente,
logrando que estas actividades se consoliden como factores del desarrollo
sostenible de la capital del pais.



» Direccién Provincial de Servicios Comunales (DPSC):

Entidad designada por el gobierno de la ciudad para asumir las funciones
metodolbgicas, de direccion y ejecucion de todas las actividades relacionadas con el
servicio comunal, de recogida y disposicion final de los residuos sélidos urbanos, el
mantenimiento de las areas verdes, el cuidado del mobiliario urbano y la prestacion
de servicios necrolégicos.

s Direccién Provincial de Planificacion Fisica:

Adscrita al gobierno de la ciudad, entidad estatal responsable de establecer el
destino y el control del uso del suelo.. Realiza los estudios de planeamiento urbano a
través de los instrumentos establecidos. Esquema de Ordenamiento Territorial, Plan
General, Plan General de Ordenamiento Territorial, Planes Parciales, Especiales v
Estudios. Establece los lineamientos generales.

* Delegacion Ministerio de ia Agricultura — C. Habana (MINAGRI- C.H.):

Es la institucion del Ministerio de la Agricultura encargada de establecer los
principios y las regulaciones generales para la proteccion, el incremento y desarrollo
sostenible del patrimonio forestal de la nacién; controla los recursos del patrimonio
forestal, promueve e incentiva la repoblacién forestal con fines econémicos, asi
como el aprovechamiento racional de los productos no madereros del bosque,
conservacion de la diversidad biolégica asociada a los ecosistemas forestales y
promueve e incentiva el desarrcllo de la agricultura orgénica.

e Direccién Provincial de Economia y Planificacion-C. Habana (MEP-C.H.):

Es la institucién del Ministerio de Economia y Planificacion la cual controla y planifica
los fondos necesarios del presupuesto estatal para las obras y proyectos que se
ejecuten en la ciudad, de acuerdo a las prioridades de la misma.

. Delegacion Instituto Nacional de Recursos Hidrallicos - C.Habana (INRH-C.H.):
Es la institucion encargada en la ciudad de la gestion de los servicios de acueducto,

alcantarillado, saneamiento, drenaje pluvial; asi como el desarrollo y el mejoramiento
de las infraestructuras en la capital.
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ORIGINAL: ENGLISH

SCOPE OF WORK
FOR
THE STUDY
ON
INTEGRATED MANAGEMENT PLAN
OF
MUNICIPAL SOLID WASTE
IN O
HAVANA CITY

AGREED UPON BETWEEN
THE HAVANA CITY
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Havana City, August 7", 2003

%oufT 1L

Mr. Ramén Ripoll Diaz Ms. Katsura MIYAZAKI

Vice Presidept, Leader,

Ministry for Foreign Investment and Preparatory Study Team

Economic Cooperation (MINVEC) Japan International Cooperation Agency

(JICA)




I INTRODUCTION

In response to the request of the Government of the Republic of Cuba, the Government of
Japan decided to conduct the Study on Integrated management of municipal solid waste in Havana
city in the Republic of Cuba(hereinafter referred to as "the Study") in accordance with the relevant

laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"),
the official agency responsible for the implementation of the technical cooperation programs of the
Government of Japan, will undertake the Study in close cooperation with the authorities concerned
of the Republic of Cuba.

The present document sets forth the scope of work for the Study.

I OBJECTIVES OF THE STUDY

The objectives of the Study are:

1. To formulate a master plan for integrated management of municipal solid waste for the

Havana city .
2. To conduct feasibility study on priority project(s) which will be selected from the master plan

including implemeéntation of pilot project(s)
3. To pursue technology transfer to the counterpart personnel in the course of the Study

Il STUDY AREA

The Study shall cover the Havana city shown in the attached sheet of Appendix 1.

N SCOPE OF THE STUDY

Phase | : Review of the existing (current) municipal solid waste management

A. Review of the existing (current) municipal solid waste management

1. Data collection and analyses

2. Survey and investigation
(1) The amount of solid waste and its composition
(2) Time and motion of collection works
(3) Collection office (Workshop)
{4) Intermediate processing plants (Recycling centic. Composting plant)
(5) Existing landfill sites and facilities
(6) Completed landfill sites

(7) Proposed landfill sites
(8) Proposed transfer station sites A,

£



(9) Environmental testing institution
(10) Any other related facilities
(11) Environmental conditions (seil, water, air)
(12) Public hygiene and awareness
(13) Awareness of enterprises and medical services
(14) Water quality analysis around the existing landfill sites
(15) Recycling
(16) Reuse
3. Survey of the present situations
(1) Social and economic analysis
(2) Legislation
(3) Institutional structures
(4) Financial conditions
(5) Environmental contro! and waste management
(6) Resources
_ (7) Public participation
4.  Assessment and problem.analyses
B. Formulation of pilot project(s)
C. Seminar(s) for technical transfer

Phase Il :Formulation of a master plan for solid waste management, feasibility study on priority
project(s) and Implementation of pilot project(s)

A. Implementation of pilot project(s)
B. Seminar(s) for technical transfer
C. Formulation of a master plan
1. Establishment of scope, goals and strategies for solid waste management
2. Forecast of planning framework
(1) population growth and urbanization
(2) social and economic growth
(3) amount of solid waste disposal
3. Formulation of specific plans
(1) Legislation
(2) Institutional structures and duties
(3) Flow of waste management
(4) Finance
(5) Facility, operation and maintenance
(6) Safety closure of landfill sites
(7) Environmental monitoring
(8) Public participation '
Iriitial environmental examination (IEE) and holding of workshop(s)
Preliminary cost estimation and financial plan
Evaluation of the master plan
. Selection of priority project(s)
easibility Study on priority project(s)
1. Supplemental survey
2. Confirmation of the framework of the plan

. Preliminary facility design /V

\// N n
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Operation, management, and maintenance plan

Financial management plan.

Cost estimation

Environmental impact assessment (EIA) and holding workshop(s)
Implementation plan

Project evaluation

000N

The capacity of concemed agencies that have jurisdiction over solid waste management will be
improved through the following work.

V STUDY SCHEDULE

The Study will be carried out in accordance with the attached tentative work schedule.
(Appendix 2)

VI REPORTS

JICA shall prepare and submit the following reports to the Government of the Republic of
Cuba:

1. Inception Report: : .
Twenty-five (25) copies at the commencement of the Study. This report will describe such as

study schedule, methodology, and manning schedule.

2. Progress Report
Twenty-five (25) copies at the first work period in the Republic of Cuba.

3. Interim Report:
Twenty-five (25) copies at the beginning of Phase II

4 Draft Final Report: ,
Twenty-five (25) copies at the end of the Study in the Republic of Cuba. _
The Government of the Republic of Cuba shall submit their comments within one(1) month

after the receipt of the Draft Final Report.

5. Final Report:
Fifty (50) copies

VI UNDERTAKING OF THE GOVERNMENT OF THE REPUBLIC OF CUBA

1. To facilitate the smooth conduct of the Study, The Government of the Republic of Cuba will
take the following necessary measures: :

W&4 A



(1) to permit the members of the JICA Study Team (hereinafter referred to as “the Team”) to
enter, leave and sojourn in the Republic of Cuba for the duration of their assignment therein,
and exempt them from foreign registration requirements and consular fees according to the
Cuban regulation;

(2) to exempt the members of the Team from taxes, duties, fees and any other charges on
equipment, vehicles, machinery and other materials brought into and out of the Republic of
Cuba for the conduct of the Study; .

(3) to exempt the members of the Team from income tax and charges of any kind imposed on or
in connection with any emoluments or allowances paid to the members of the Team for
their services in connection with the implementation of the Study, and

(4) To provide necessary facilities to the Team for remittance as well as utilisation of the funds
introduced inte the Republic of Cuba from Japan in connection with the implementation of
the Study;

2. The Government of the Republic of Cuba shall bear claims arise due to damages that don’t
mean any criminal. liability, if any arises, against the members of the Team resulting from,
occurring in the course of, or otherwise connected with the discharge of their duties in the
implementation of the Study, except when such claims arise from gross negligence or wilful
misconduct on the part of the members of the Team. Examples of claims that Cuba will bear are
listed in Appendix 3, both sides will define each responsibility case by case.

3. Ministry of Sciénce, Technology and Environment in Havana City (hereinafter referred to as
“CITMA-Havana™) and Provincial Direction of Communal Services (hereinafter referred to as
“DPSC™) shall act as a counterpart agency to the Team and also as a coordinating body in
relation with other governmental and non-governmental organizations concerned for the smooth

implementation of the Study.

4, CITMA-Havana and DPSC shall, at its own expense, provide the Team with the following,

in coorperation with other organizations concerned:
(1) security-related information on as well as measures to ensure the safety of the Japanese

study team
(2) information on as well as support in obtaining medical services
(3) available data and information related to the Study
(4) counterpart personnel
(5) suitable officesspace with necessary equipment i Havana city, and
(6) credentials or identification cards

VI CONSULTATION

JICA, CITMA and DPSC will consult with each other in respect of any matter that may arise
from or in connection with the Study.

[
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Appendix 2

TENTATIVE SCHEDULE

Month 1| 2| 3| 4} 5| 6| 7| 8] 9{10|11]12{13:14}15{16
A A N A
oR| (PR ]| | [TTR] | [OF/R]| [FR

Schedule [ l

Remarks:

IC/R :nception Report
P/R :Progress Report
IT/R :nterim Report
DF/R :Draft Final Report
F/R :Final Report



Appendix3

Examples of the claims that the Government of the Republic of Cuba will bear.

1. Claims against any works or study conducted on tiie course of the Study(noise, vibration and

etc)

Claims to the contract concerning the Study (non-fulfilment of any contract, etc)

Claims due to damage caused to C/P personnel ang/or third person during the fulfilment of the

study works(e.g. falling down into the hole made by the study work, etc)

4. Damage to the public and/or private facilities during study works (e.g. underground pipe and
structure, electrical and telephone lines, etc)
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ORIGINAL: ENGLISH

MINUTES OF MEETING
ON
SCOPE OF WORK
FOR
THE STUDY
ON
INTEGRATED MANAGEMENT PLAN
OF
MUNICIPAL SOLID WASTE
IN
HAVANA CITY

AGREED UPON B‘iETWEEN '
THE HAVANA CITY
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Havana City, August 7™, 2003

Mr. Ramén Ripoll Diaz Ms. Katsura MIYAZAKI

Vice Preside Leader,

Ministry for Foreign Investment and Preparatory Study Team

Economic Cooperation (MINVEC) Japan International Cooperation Agency
: (JICA)

Dr. Roberto Castellanos Pérez




In response to the official request of the Government of the Republic of Cuba, the Japan
International Cooperation Agency (hereinafter referred to as “JICA™) dispaiched the
Preparatory Mission, headed by Ms. MIYAZAKI Katsura (hereinafter referred to as “the
Mission™), to Cuba from July 29th to August 8th, 2003 to discuss the Scope of Work
(hereinafter referred to as “S/W™) for the Development Study on the integrated management of
municipal solid waste in Havana City.

During its stay in Cuba, the Mission carried out field surveys in the study area, and held a
series of discussion with Ministry for Foreign Investment and Economic Cooperation
(hereinafter referred to as “MINVEC”™), Ministry of Science, Technology and Environment in
Havana City (hereinafter referred to as “CITMA Havana City”), Frovincial Direction of
Communal Services (hereinafter referred to as “DPSC™), and other authorities concerned of the
Government of Cuba. The list of those who attended the wrap up meeting from July 31st to

August 6th 1s shown in Appendix 1.
The minutes of Meeting have been prepared for the better understanding of the S/W agreed

upon between Cuban side and the Mission on August 7th, 2003.
The main items that were discussed and agreed by both sides are summarized as follows.

1 The title of the study
Both the Cuban side and the Mission agreed that the title of the study would be “Study on

Integrated management plan of municipal solid waste in Havana City” (hereinafter referred to
as “the Study™).

2 Capacity building
Both sides emphasized the importance of technology transfer through on-the-job training
in the Study for capacity building and human resources development for Cuban side, by means
of formulating the master plan (M/P) for the improvement of the solid waste management in

Havana City.

3 Target year N .
The long term target year for the M/P in tentatively set as 2015. The long term vision of

the solid waste management shall be prepared for 2025.

4  Type of solid waste to be studied N _
Both sides agreed that the type of solid waste to be studied is municipal solid waste.

However the Study would cover merely problem identification and making recommendations
for industrial waste and medical waste management if needed.

5 Steering Committee _ o
The Study will be guided and supervised by the Steering Committee. The Mission

explained the function of Steering Committee to the Cuban side, and the Cuban side
understood it. The Cuban side agreed that the Steering Committee will be organized by
commencement of the Study, chaired by CITMA Havana City and DPSC with the
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participation of MINVEC, CAP, MEP, MINSAP and all other relevant organizations. The
member organization list of the Steering Committee is shown m Appendix 2. And the name
list of the Steering Committee members will be informed through Embassy of Japan to JICA
Headquarters in writing. The Japanese Study Team and Embassy of Japan in Cuba will attend

the Steering Committée as observers.

6 Counterpart personnel
The Cuban side agreed to appoint full-time counterpart personnel(C/P) whe understand

English to have good communication with Japanese Study Team. The C/P of the Study in
CITMA Havana City and DPSC, in principal, is listed in Appendix 3.

7  Counterpart training
The Cuban side requested to hold C/P training course to building capacity of Cuban C/P.

The Mission promised to convey this request to JICA Headquarters.

8 Pilot Project(s)
Cuban side requested the Mission to implement the pilot project(s). And the Mission
proposed the following contents as examples;
(1) Improvement of the existing dumping sites,
(2) Public health and Environment Education, and

(3) Participatory source separation of solid waste.
However the Mission explained that the contents of the pilot prOJect(s) would be selected
definitely, within the capacity of the Study, over the discussion between Cuban side and

Japanese side.

9 Feasibility Study
Cuban side strongly requested the Mission to carry out a feasibility study selected based on

the results of the M/P Study. Both sides agreed to do so.

10 Awareness Study
The Mission explained the importance of Awareness Study for public, enterprises and

medical services to formulate the M/P for solid waste management. Cuban side agreed to do it
after full examination of the contents of the awareness study. The centents of the study are

shown in Appendix 4.

11 Secretary, interpreters and drivers
The Cuban side agreed to employ for the Japanese Study Team;

(1) One secretary,
(2) At least one interpreter (Enghsh -Spanish) and,

(3) Two drivers who understand Enghsh

o ‘.



12 Transportation
The Cuban side requested the Mission to provide, in principal, transportation for the
Japanese Study Team at JICA’s own expense. The Mission premised to convey this request to

JICA Headquarters for the positive consideration.

13 Office and parking space
The Cuban side agreed that office space with equipment such as desks, chairs, bookshelves,

air-conditioners, two telephone lines and electricity, and parking spaces for two vehicles shall
be provided for the use of the Japanese Study Team and Cuban C/P.

14 Workshop
The workshop concerned the Study will beheld by the Cuban side and the Team at
commencement of the Study and at the end of the each phase of the Study.
The Cuban side requested the JICA to bear some cost such as conference room fee and the
cost of publishing documents. The! Mission promised to convey this request to JICA
Headquarters. Both sides agreed that the contents of workshop would be discussed.

15 Reports
The Cuban side requested that all reports should be presented.in Spanish (Thirty (30)

copies for Final Report (not supporting report and data-book but main report and summary
report) and twenty (20) copies for others) as well as English (Twenty (20) copies for Final
Report and five (5) copies for others) to promote effective explanations for relevant authorities.
The Mission promised to convey this request to JICA Headquarters. Both side agreed that if

any doubt arise English version shall prevail.

16 Public release of the Study results
Both sides agreed that the results of the Study would be open to the public, in pr1nc1pa1 in

order to achieve maximum use of the Study results.

17 Preparation for the Study
Both side agreed that in order to achieve effective implementation of the Study, Cuban

- side would undertake to survey, collect and analyze in advance such existing data and

information as shown below;
(1) Topographical maps,
(2) Existing data on solid waste management.

18 Cooperation with international orgamzatlon and bilateral aid agencies
For smooth implementation of the Study, MINVEC, CITMA Havana City, and DPSC w1ll
coordinate with other donors to achieve maximum cooperation from them as well as to avoid

any duplicated works.



19 The study equipment
The Cuban side requested to the Mission to donate the equipment used for the Study by the
Japanese Study Team to the Cuban counterparts at the end of the Study for sustainability of the
transferred technology. The Mission promised to convey this request to JICA Headquarters.



Appendix 1

MEMBER LIST OF the discussion on SIW

(1) Ministry for Foreign Investment and Economic Cooperation (MINVEC)
Ms. Inalvis Bonachea Gonzalez Duty officer, Dept. Asia, Middle East
and Oceania, MINVEC

(2) Ministry of Science, Technology and Environment (CITMA)
Ms. Barbara Cordoves Rodriguez Specialist of Environment, CITMA

(3) Ministry of Science, Technology and Environment in Havana City (CITMA-Havana)

Dr. Roberto Castellanos Pérez Director, CITMA-Havana
Ms. Odalys Goicochea Cardoso YManager, Execution Project Office,
CiITMA-Havana ,
Mr. Juan N. Herrera Cruz Manager, Unit of Environment,
" CITMA-Havana
(4) Provincial Direction of Communal Services (DPSC)
Mr. Nelson Lara Horta Director, DPSC
Mr. Manuel Risco Gonzalez Technical Vice Director, DPSC
Ms. Odalys Garcia Fonseca Manager, Development Group ,DPSC
Ms. Teresa Recio Specialist, Economics, DPSC
Ms. Aymara Infante Sigler Specialist, Development Group, DPSC
(5) Group for the Integral Development for the Capital (GDIC)
Ms. Eneyde Ponce de Ledn Triana Specialist of Territory and Environment,
GDIC :
(6) Provincial Unit of Hygiene (UPPH)
Mr. Vladimir Fraguela Aimeida Deputy chief, UPPH
Mr. Andrés Ruiz Yanes Chief specialist, UPPH
Ms. Marilyn Diaz Ruiz Specialist, UPPH
Mr. Algjandro Fernandez C. Officials, solid waste treatment /

analysis, UPPH
(7) Center of Enginéering and Environmiental Management of Bays and Coasts (CIMAB)
Mr. Félix Palacios Pérez Manager, CIMAB
Mr. Orleans Garcia Fuentes Specialist, CIMAB

(8)Office for Physical Planning of Havana City (DPPF)
Ms. Nélida Pérez Clavero Specialist, DPPF
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Appendix 2

STUDY ON INTEGRATED MANAGEMENT PLAN
OF MUNICIPAL SOLID WASTE IN HAVANA CITY

'STEERING COMMITTEE FOR THIS DEVELOPMENT STUDY

Provincial Administration Council (CAP)

Delegation of the Ministry of Science, Technology and Environment in Havana
City (CITMA-HC)

Provincial Direction of Communal Services (DPSC)

Ministry for Foreign Investment and Economic Cooperation (MINVEC)
Ministry of Economy and Planning (MEP)

Ministry of Finance and Prices

Ministry of Public Health (MINSAP)

Ministry of Science, Technology and Environment in Havana City (CITMA)
Enterprise of Recovery of Row Material ( ERMP)

. Provincial Direction of Physics Planning (DPPF)
. Delegation of the National Institute of Hydraulics Resources in Havana City

(INRH-HC)

. Delegation of Agriculture in Havana City (MINAGRI-HC)

. Provincial Direction of Economy and Planning in Havana City (DEP-HC)
. Provincial Direction of Public Health in Havana City (DPSP-HC)

. Provincial Centre of Hygiene y Epidemiology in Havana City (CPHE-HC)



Appendix 3

STUDY ON INTEGRATED MANAGEMENT PLAN
OF MUNICIPAL SQLID WASTE IN HAVANA CITY

COUNTERPART PERSONNEL FOR THIS DEVELOPMENT STUDY

Leader CITMA-HC o Lic. Juan N. Herrera Cruz (CITMA-HC)
Leader DPSC-HC o Arg. Odalys Garcia Fonseca (DPSC)
Collection and . _ .
Transportation Planning e Lic. Vladimir Fraguela Almeida (UPPH)
Tfeatment anfi Final ) Ing Barbara Cordovés Rodriguez (CITMA-HC)
Disposal/Environment na. A Infante Sigler (DPSC
consideration . ng ymara Infante Sigler ( )
: : . lng. Andrés Ruiz Yanes (UPPH)
Recycl i .
ecycling « Lic. Odalys Goicochea Cardoso (CITMA-HC)

Social Consideration - ..
/ Public Participation . LIC. Elida Romero Labahino (CITMA-HC)

o MCs. Félix Palacios (CIMAB)
‘év:;t;?oiri]:i?:l;m and e Dr. Ma. del Carmen Sarduy (UPPH)

. lng Alejandro Fernandez Colomina (UPPH)
Economic and « {ng. Marityn Diaz Ruiz (UPPH)
Financial Analysis o Lic, Teresita Recio Garcia (DPSC)
Facilities Planning s Lic. Nélida Pérez (DPPF)




Appendix 4

Purpose and Conténts of People’s Aw'aren%s Survey

Purpose

The purpose of an awareness survey ofthe People in Havana is to reflect the current awareness
of the People conceming solid wastes, which shall include their behavior, into the Study for the

better Master Plan formulation in the following aspects:

1.

To formulate appropriate education programs for enhancing the people’s awareness of
environmental impact by the solid waste and for changing their lifestyle towards one with
lower solid waste discharge airhing the reduction of solid waste volume discharged by
households,

To formulate appropriate activities, organizations if necessary, and education programs
for the re-cycle and re-use prorfiction which is harmonious with the people’s awareness,
preference and behavior, and '
To formulate practical programg to promote public participation in solid waste collecting
activities for improving efficiendy ahd efficacy of the collection such as a segregated
collection and a longer interval collection.

Survey Contents

Since detailed contents shall be prepared by the Study Team to be dispatched for the Master Plan
formulation, the following items for the sLirvey are tentative and possible ones:

1.
2
3.

People’s grasping level of their dwn discharging solid waste volume and contents,

People’s knowledge conceming social impact of re-cycle and re-use,
People’s knowledge conceming materials which are able to be re-cycled and their will to
confribute to the re-cycling activities,
People’s preference and interest in re-use and their will for the participation in re-use
acfivities,
People's knowledge conceming solid wastes’ impacts to the their surounding hygiene
condition, '
People's knowledge conceming the solid waste collection, processing, and final disposal,
People’s knowledge oonoeming social and environmental impacts of the disposed solid
wastes, and
People’s interest and will for cooperating to the efficiency improvement of the solid waste
collection and disposal.
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5. HABEEEL R TER LRV, THIEOWTRE=F VL7 b REL 25, AED
BEICIE, BELRHAOREBERLRE L TV,
HTAKEEBHADREEDOHERRY 1~2m LRV EZABRHARFOHRERITITEDOL IR
TRE LD IV, _

BEARBRRWES, L7 7 AF v 78, LEMHOKRE LT, L55ERbo O
FEAGEATRD, 2170, ABEE LRITNESEKROLERRNOT, FLEIEE< Ty
NE DR, TOL I RYER - NSO TRENICHBT 2 & Th 5, EHFX
HOREMOEAIL, EARRICHBICKOAERBEIPMHLRNE I LTINS,

S L LTRIEORD o TAGBITEDO L S b OB XDy,
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BRI, T2 EREE LN ERS,

EFE»L DB & IHE)

T L= T TIEAERA LY, 22— NEENRREROLOBH S0,
- OERALEDRET 22, TRV O, BEEROREDNS B,

e AEREERL . BNBATTELRLOT Moy b Fud=7 FE2EBLTIELL,
FRIZE L TIRRBEENTIIRVDS, F 2 — A TR TEOE I IR D5 DT,
16 » AOREHENICER TEL L) BDICEREED DA LBLETHA D,

WIE. FIRATTEERMIZ. MMOBTFOEETHAB, HOLLTHLEENRHD DT, O FHE
DINESRHOTESHCEREZ LTHEN,

INATTHREE TOSHER

R Ff:200348 A 6H 11:00~12:00
% P : Direccién Provincial de Salud Popular (DPSP)
B B : EREEDZEUCEEDSF~ORL Y FOBEY F#E &L AEHAE~OWHEEHE

HEE : DPSP Ana Tacorante Morales BEREEME
Angel Ramirez Manzuero trEa b
AEMAES 74 (ZE, ox, B, R, FExE. . S

FiRL V., HEDBIIHE, EEHEE~DRERGDO DY EE/LE,
DPSP L D NANFHRIEGDRE DFH T H o 7,

(DPSP)

MOHBEEAEDEY L TR Y, RERRIEFENEEDOFEEER L EHE L TVW5, ISC (X
WEA ATV 5Y) & PIHA (RERRIERE T V) 2B L THERBOBEREZT> T 5,
ISCiE, ROVALLTHDOL~NNVT, RBLEFSHETOTHLEABEEEZERL TV S,

Fa2— NIIL86F 5 H L 864 6 AMITOERENH Y., 6 AITHITI N b OBNKELSHIZHE
FT5b0THD, MIRREDESGEZRET HHEEANH S,

ETDEROBME{/ 2D 5 FHERRERIRZSET 572D OTEFEI G- =B CIEE 21T
S TN5, ERDOREH TR L BHER TOR EEZRDIESHZ1To TV 5, 1 FEROBRKLS.
WU 2EREENOWLE, BEAEY (vector) ZEOT. RERFFBHOE T F— HR) OFD
RERREZ L <75, REEREEZToTV D,

RENECHARICESE, AUEEDICETAFENORKLASETOFBZER L TWS, A%
BEICAFTADA 7 V2 EZBREEZRDTT-OIBE. BEFEL2ELZD, BT I OFER
Bl L, EAMEYWORENZ L RVEHEREFELL, BECERRBIBICHLEL 2V, B, 47,
X7V OREIIEELTNS, BENMEROEMILY, BEERORSPERREIHELE,
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FRL Y, LFBHE~NDGIEFEFZ L AT TV T II T4 —~DEMELEL, EDEEN
BFzHBLE, BIZ, ~ANFiREERG (DPSP) & DPSC DEBAIFIZ OO TERILE,

(DPSP]

REH T ) CTEMBESB Y, #ER, 156 OE&KE, LAER, DPSC b A->TW3, £ T,
BFIRE LT T35, DLV ERDL~IVCFEARE LV F—28H Y, FhFh DPSC &
FEEIT>TWVD,

FETII, BERFZ—T T 053F-oTHY, RESFORF—TT 0% 24121 E 10 ARIC
TIA=Y =~ LRy T eV HBERL, EASH L —HICMEERHE 2N T2, ZOBEICER
REDCEOLIMBEBREHE LT TN S, RER T BEEY . BER & SR AN EHERH 5,

FERIZ, 2EI—EDOTRI—T T U2 EBIEREINB,

PAHO DFEENZOWT : WHO OFEEXTEHEBE TH D, PAHO OBAIZL 2RO EBTOREAEE
SMTORBRHY  SBIZANTFTHRAOT VAR za b7 uat 7 o R CHEEESITR2ERTATE,

(RERE)

ARNTHOEFHEE LHEE SN SEEYOEFEIL. REBLZLTIVOR,

(DPSP]

CITMA & DPSP DE#E L2 > TRY, BAERREDERIKZLISHLRAVTW S,

(BIEEEX)

PAHO ¢ EMT2HERITORNEZH I 20, BAROERE OBVWEHZ0, F= v 7 Lzl
Zofh, FREBHIZOVWTHEAHEZERFE TS,

(DPSP)

DPSP i, B Y VAR LEE2ITo T3, BEEHLEIZEL TR, TXTOHBIEEH
RICKH L THREZ1ToTCW5, BEFEREEDONA R4 BB TR > TR TLEL T

Bo ZIUIERLVANLVOHA F74 0 T—RIEEL L THD, FTEF LA TREINEFELL
TE>TW 2, THEOFBEEDRR N OTA F74 V RUEEEEMLBOTA R4 28T
=T 5,

NATTHRARER TORER

H BF:200348 A 6H 16:30~17:30

3% BT : Direccién Provincial de Economica y Planificacién (DPEP)

B H#): DPEP OEENEIZET 2 HEHEI L AE~DO W IKE
Hif%E# : DPEP Deny Moreno Rios Director

HAEAER 74 (B, RN B RLR FEE K FID

[Tl VAR E L BpdEED 938, DPEP DX FF U223 vy —BWNeEE L7,
Fr, MEP DEFEHNEE S DD VIZ DN THBZRD 7,
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(DPEP}
SRIITORBELEFTHY, DPSC L BELRBEFREZ b TEERZT- T3, TOFED I b
WEIED DPSC FE TH 5, DPEP RO OIZEHEY L, DPFP R ETEOEVIEY %47
2 TW5, FREFOEY I MFP MBEE) -5,

EOREBERANDEND T, EEER-TEEE2TIHINERD D, FREFOFEHI > THRER T
AT, UTOERIEMNRH 5,

) AEORE, 2) EROABER. 3) TRThoBERE LB 4EIA,

BIERFEOREHE I TTWED, EORIE, HIROHME, SEOFEREVIAENS, D5
LEDOHENEBEEIND, AGICEL L, BIZHT 2888 KERLBDOTHHDT, BENH &
LTIV EE D B3, AATHAPRBAFICHA LABEZEm L2 TUT R 5220,

TuVzy NEBDORES BB EDRVER, LERHDOIELFHET B, KEDPREFF~D
HAEZREIZITY, 8 A 25 AICKEEDNANTHELCEOEREHERE2 LD, 9 A9 BICEOL
ANUERET R LIC D, TOFMEEFRITI L ENERTZ, BFIEL. BEEEMNEBE
FAVTIEREEME LTV 3, Calle 100 DEFIZOWTHEHEBENCER Y IAA T3,

FEIZOWTIE, BERBICLERRE LREIHT TS, REIZ. BEBRAIZEL THEZ2ME
EEAELETHO, EEEL TN, #H, Bi%., 727 bOEBITREIZHEIND, AHEFIT,
Iulxy MIEBOT, #EELUTRVFW, DPEP MBFHMET A2 L 25, SEIIHEIEE
BEETHHOT, ThEFMTLI2ILIITES, BESEBEALERLEN L, FTERERICOVTHR
LTV,

FRLY, HEAE - RET SFHENZ OV THI L, LEEEHEOTEEEIZ O TERAX,

(DPEP)

2004 Eh D 2008 X TOERHAELZECTTH D, F-ICBFLME. Z0EMINVANAR
BERRESENTEY  BEEOHENA>TWD, REEOTEIL, 9 AOUDICREL E L DB,
ZTOPICAGERLAND Z LIITETHD, BFTEMTHILBRETH D, MFP LFEELT
W3,

LR, 75 20 B A TR EREHE Y EE L, SEERETAOILELERIT, TE
BENT, HEIZE- TR EZ B0 TG ERENRRY, KERBIZ, MEDIARH DD T,
EHIINERESIT, DPEP itz 1T o7, AZEERMIZ, BE LIS AR, v

(ZZFETORYVEVIZONTIE. FRZ—T T UVFAEDS, Fa2—BFOELF TIIRETETE
BTBbOTHATL»LLT, RFAEANEROYOBASPEROEL T, BRETHEHIZLDZ DL
BEL W=D, 24, BRAIEEXRELCTND,)

T ARI—75 o OERICET 5 FEIE, CITMA & DPSC B8NS HYBIcRfREHT S, ~TF

A L CHOPEICHASAL Z L IZR DB, ZOELIZOWTIRTOMBEE (DPFP) MBEHL

T3,

(EiEER)

e A Z—F 5 U BRHBICETIIBR SRS 2DIZ, DPEP OXF YV 72 y7 4 —~OFH
EHET S,

(DPEP]
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ARTTIVT7aIvyT 4 —DRANN—2725 2 LIZREIT RV, FAEEHEBEBEOTFHIZOWTIL,
DPFP T3 T2 Z L BEE LV, DPEP X MEP O FIiZB L T3, DPSC % A%z MEP 0%
TRDTHRBRIZZOA,. DPFP ICRBESTFR L TWADOT, FEREN I T WAL LTWA,

FERBEOERIEM T ITIE, TOFHBH Y (—F 3%EE). ThIi-> TRBENEHEE
MTH, TIEHROFELZF v 7 LEVE DD, ~NATHIE BALBEONRS RBRERNAT
Wo, HE. RE. FE, 2T —ECIABELEFHETH S, '

M, BECELS., FBEWO= 7B, "TTHOFIZHIEDREROL ) RFEETH D,
FEDIFE - BB TIZH D, FNITR LT, DPSC MTEHEEXR-THOTF/TH 5, DPSC %
FEOLEEFFEELRZ W, DPSC IR AV —FPROBELZTAVLERHLY FOEEEYTIZ MEP
DIEFETHD, TOEKRTMEP 28 DPSC #HIEL TWBH, ETEEMRD S DI TIERn,

NAIFTHEFER T ORHS

H FF:200348H6H ‘
% P : Consejo de la Administracién Provincial, Direccién Provincial de Finanzas y Precios
(DPFP)
Cuba No. 355 esq. Obrapia, La Habana Vieja
B WPl hEEETAIEOTERRE. DPEP & DPFP & ORRIC OV TR %Ki,
HE#H . DPFP Eduardo Seuret Reyes F&

AEEA£ER 74 (B, B, B, RER. FEE. X1 FJID

(DPFP) |
DPFP i3, BRELCEHEAE RUTHORFELERICOVWT, #ED N7 +—<  AFFETHETH
D REDT =DV T 4 —IZOWTTHET 5, TOH., FHEREE ST HOBEICARHH
T3, MEP 572 P= 7 FOABBENZEEX, DPEP 26 DPFP itfizx b1 3,

DPFP Iz 7oy M CRESNIMHEE., >V 20BREOHRITELES S, £, Fudx
7 MEERT IS - Tit, EEBLLMSP, DPSC TIH—EBRFETIToTWEL08H D,
BREBALHEEINITERINCEHAS, Tu Y= MRRYLZ L0 LFESNLEE, BELEY
TREDOHEZED., FTEHEMEESNRNEDPFPIZF0 e Y7 MIRH L THEZITH,

ML BRECEIT, FhENOSTF THELRIT> TW5b, DPFP IIMBE OAREX CHIZEESh T
BY, AELABLTNSD, MEP O&ARNTY T DPFP ICEE S S - - BAICHEAE IEX 583,
BEREOEICIE, EAMICAER T (MEP & MFP & ORT) FABNTETVAS,

Fa—NIRTEEROZDOESRH D, PRV ADEDOHIUL, TOLLDESTLH D,
ENENDEFIESNT, FEEZERLTWS, TRROTEEFERTIRIC. HIBEDHAR
(3% DE/MERD D) BERINTND,

HEROBEMEIL, FERZZETES TN EWIHEROAL T, 2B BEDOEMIZOVTEE
ERoTN5, £HE S, EREEFICEL2IN., BEXEREF CEH - EHEN 3,
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X 22— N\OX®KFEIT, EPHEFE2HESTHLOTIERL ., #E. X, AR—Y, Af#—EX
HEERTIZENEESNTWVWS, RECBADINIEZFESTT o =y MEEMTRE, LEHE
LEDThHUL, VERREFERZ ST TAud=s FaEESEI0RMBROBRETH A,

</ uREDHERREFRATEY, BET ST AO0F =y 7IELTHRY, FREZT-T
HO. MEP M5 <& BEFRDIZHDIZOVTIZERMRHEDNSD, MEP BZR® T, BE&BSO>h
RO LRV, MERVOTERD S, KRECELET o V7 MIITFEEMIT 5,

FIRLY, FEEBEDHIERATT Va3 25 o —DEWEEF LI
(DPFP]

BE, REEDFESERTLZOT, RETH TCLERLORLNE, BHDIZEITA L5, CITMA
AZ o T7IHERLT,

KERB/ AT FZRTOREHR

B BF:20034%8 A6H 13:00~14:00

3 77 : Delegacién Instituto Nacional de Recursos Hidraulico (INRH)
Calle 5ta F No. 9605/ 96 y 98, Playa, La Habana

B 8 #@E~OBAKE,

HiE#E  INRH Jestis Hernandez Lestén XHE

HAEAE2R 74 (FiE, BE 8E RER, FEEX KT D

IRl VHEDEAZHA L, KE - BHKEBIZEL T, AH#E S INRH DEFZER L
ta

(INRH]

BEEMOEEHIT-> TV 5 DPSC LEEOBRITZRV., FLWASHEPRET SRICEREER -
PR AEESEO PRI 0EEFTAEENTRY, BHAKOEESIOWTEREZE~D,
(EFHR]

FETHELEDY . ANEOBEFEFER L TV Yo THEESRWEBbh3, AT7T
Yo 723 9T 4 —~OEMRUTAE~OBHEBEW LW, KFIFTFOEBERELRFTFOEE R
FHEROBEIZOWTHALTIELLY,

(INRH)

AAFHLALT LSO RH D, FNETNB ETAREOER L 4 L RABKOEEZT>T
WB KEEORE. RREARCH T AOKERED T ho—n L HEZ R > TOAKEROEERT,
AN H Y LWEFEL TV D, XFNICIE, BIXFRH 5, REEBRIZFE, ~NSTHEED
BEICOVWT T 40 —T v 7&ITo T3, TNENEMERESZERL TV 5B, T, HElEIX
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ik, BRESHEEEFEL LT,

FOMIIERRELZERTIRIXFTbHDH, BRREICEL TI 4 202HIREESWVT, £
K. BEK, B, TEBAROKEBICESREZERL TD, BREBURIZET. ~TEOESE
HIZRFTBRLTWA, LLED 4 OBEWEHAT, TOMITEERTMATH S,

(EEHAE]

T ARaT OFRASETERL, FAOLRICS ., ZOFLOFBII L ZHAEY LT
DD H,

(INRH]

KREFREBONESBEE LTV, UL, ASBEFHOBIHIISS 20,

(CITMA L LTI, B8R 2VWEF28A TS : CITMA-Havana Barbara A)

ERHERBBHRZR > TOEOThHIE, EfFTHRLI D, BIUEHRIZR-> T 53T TH
50T, BTHOWTEL,

(B &)

MAEDOPEK - BHEAFTBIZONTIE, ZIBEYELTHBDD,

(INRH]

FDEEBY,

(BiFEE)

7T\ a7OREEZITATEEORE ) ZOFXFAORRL?

(INRH] ,

EBAKDOT=DIEo =X L THBH, il T, SR EBERAKE LTERTATE
Thd, EKIZTEEDLRN,

(BEHE]

B LTV AKEREDEBIILEDL 3 IZRoTN DM,

(INRH)

ARFFIZER L TV ARERIL, ETAEZH-> TV ALOFIIOL2H B, EXK, TADE=
FY T EKBERER LTWD, "MTF T —F =2 F—T 54 XT, AL O3 ERTHE
DEFEELZ->T 35, CENICA AFFEE & —iX. KFOERT, N \FTXEDO TR
VY,

(EEEHE] :

HERZEEZED LS 2L 00RH Y., LamOPetiKIZENITHTZD DD,

(INRH)

KRB EAEIT OV TIE, AFIFF & 1REE & CITMA 380 L TES, EERKIZOWTIL, BEED
BAT S, WL ONOBEOBEHEERDH D, 7= & 2, TEEHEEIZOWTE. BEFFITH L,
BRI HEEE2 T TS, EXROBMEMOE LV HOIBEL T, 22 5 FiZL 95%LL LOmE
PHERLTWA, 222, 34EIT96 £ 9T%ERSTND, BUVKEEZRES TS, EAKIZETS
T 0EEE, EAOAEEDR 100%ITENVEEZERT S, BT AKROTREIZIWVD, ERLERKEE
HHREELEVKETH D,

EARICELTRSEAR LV, BARICELTIIRERS B, BAPKEELS 2BNERITIE, FT
ENTRY, BEOBREATERVED, BABKBEMEDINCZOEEENR LIRS TV,
S THHBRBEOLZZER L TWIERETHD,
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XTTZ70M, BHEHOAI2=T 4 —DOTRKRBOLEZTo>TWS, TRKEDEKRFEIX 65
N 66%Thd, ETTFAEDOEMMBPERT, TOBTTRALBOMENEH T 5, FEHKAE L
EHeAKRERFRHETH D,

(EWEER]

EOREEZZ T T-KEREFIIN 2HD2D0,

(INRH)

BREREHET 2 BFd 5,

DPSC T SRR

B PFF:20034F8H 7H 14:00~15:00
3£ F7:DPSCLE=

(5% = — /M) :
HREF O PAHO £, o0 a7 b THD. 7R M—TRBOERIT, BEMETAD
B HEESHLANTEDDLIRLOTHD, NERII2a=T 4 —2MBZLTWAD%
KEF THDINANHIERATHOERE LV, PAHO OFEIXIFIANAAFTH000 AL TOaI==F 1
—TEBLIEbDTHDANAASNFT~OBERITE LV, REFIMN TN A FTA - BETEFED
BARTERLZLOBMYFVOEETHY, FFREOEFLBEOLEFITONTELHTN D,

(B A{al]

98 £ [EWMEEMFIETZ ) OBRRICHOVTOHRALZ LTHRLYY,

(F = — %Al

97-97 FIIHF T, PAHO B L E G HFOFIEITV, EEOR V-~V TRE DT EHEICED
FEE{Eo7z, CITMA IX 94 I TELDOT, TERBIDLRVEHTH--, ZOWFETIR, &
WF—Z B ESTEY, CITMA TIXE2AMEEIZEV TRV MEP & HEER LI THE
RLEZHETHDOT. ZERIILTWVE, ZOFTHRWVHENZOWTIEA LT OERBL TWS25,
/B0 ORI ER o TN,

(B 20

BRIFHRAR—Y VOO EEM R LTV,

(5 =— )

B bRERES> TWASHTHERVWEEZXD FR—Y VJTORBLVEZEKETHTETH D,
(B &) :
Calle 100 ® +5 v 7 A —ADFtEE KEFHEOFEE) 1XHDD0,

[ =—2 D)

Frlich b,

(B )

Th—7 11 L EHBRERBRR I N—FIC OV THANZY, HAFEORENEERZOT, 5 - &
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FERBERIZ OV T HERMIE LY, DPSC Ot 7 ROREXKIFT 5,

(% = — 3l

REEHAESR S TH LM, BEERV IO THRFIITETH 5, BREEHORSSITITFTEE
ThHIBKESITEERBESND,

(B ZA{)

THINERRIIZEbE T, 27U bl I ) AW ERBESTEERELL,

(% = — )

MDBZEHBEROH HHHICRANT B,

(A A<{)

UPPH DEBTH ORI E TSI, o, WELV— MADREEZ BRVT 5,

(% =—3l)

UPPH OKXBDT—7 v a v TR—FEFHENTWS, BEMEEENDH D, (7 0EBER—F
20,

(8 A8
EIA DR LEFEREE. EfN0LIE/EFRAELEL,
(% =— %N

CITMA X7 tARA L N2 ERHTOHETHS, B, AEZ TN H 2,

(B A1)

BHRFEIZOWVT, TNETORFEOHBIZOWTEERNICH Y 1=\, A LEBFEFEFTOBEE
e, £ BEEREAOH DRI OVT HIFREELKET 3,

(F = — )

HEEy ¥ —REFOHHEE T, REZLOERYEH2 GEHRITREERANSE, ),

(B A4

SETIUT-TE LI IOEHREDOFME . RRMWLERHE, 22 3 FOREABHPOI A b
B EERET D,

£ - B4 5 —TORER

H FF:200348A12H
% Br : CENTRO DE QUIMICA FARMACEUTICA : CQF
Calle 200 y 21, Atabey, Playa, La Habana
B 8 : BEEAERUST - REEM OBBRIER
HRE Ulises Jauregui Haza Vicedirector de Investigaciones y Desarrollo
José Ma. Ameneiros Martinez Vicedecano Docente,

Instituto Superior Politécnico, CUJAE

Ma. Del Carmen Espinosa Division de Estudios sobre Contaminacién
Ambiental, DECA
Matilde Lopez Torres Investigador Auxiliar, Jefa Laboratorio de
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Biogas, CNIC

CQF ZEREEYRETAT-DICEI S N-HEHE T, L5510 0BHK, NAFTH R,
aIURA M, TIRCEHEEUBIETARETNELZT o TWIHEETH D,

DPPH |ZIZEEMR OKESITEIT OTERREIN TV, BHERREEZ DD UNDP &
DEEMRUKESHT - BEEH & LTtE a8 (US$30,000 8Y) X, CQF (Z—RrdicfR
BEEETLH-2TWAS,

CQF BIFTEIC X A58 :

IO F—TIEED RED 2o T3, i - EREENOOEFEHOMELEHEL TV 5,
ZORBRNH oD T, DPSC 1 OFTREDOREREEZRE L TIELVE W IFERDH -7, CQF
IZEIEIZ b 2%, B uY =7 bOFEHZT-oTVS,

FLLTIIX, avER M BABETEREEYOLEBIZOWTESE Lz, i I HOFH-S
RO BE LD T RHICAEINALOORERRIETADORRER OB TH D, HH
BEEYHLELND I IALEL IR MNIFTHRERIEDLN IO T, X OAREFRIEVPKITH S,

VBRSSO E, SRM. 2R, AEM. FRYIEEORKEDCRY 5. BREEDDORH.
EHAOBRY WV, FZICETAFELIToTWD, ZOLIRFEEIZLY, ~ T, £Ev~ v
DOBERSOEIRV. o2 EA L TEESN/ENE2 R EROBRELZRET 2 EHNBH D,

CQF ITI3f5s, 3. Mas. B, B - KoEE, SRERE. XEEK - RERE
HARHD GEHRARHA : RENE. LEBMORRRLE),

DPSC Z3#7 - SREHEIM -
SHPEROERRIETAZENRINLEZTVE, BHMR, REFROEEEZSDDLEZX,
REw=a TV EES TS, I~1 FEEETRERBE L 20 fon, BBEREIT L HIT TV,
MOSHHEELBES L, ZOREFOBEZREFTHD FREDCTLDODOER), REEMDOLD
i, BIE 1 EEOVERSZRATHBELBALT, FROENERTERVERESHLRY, JICA
DEHOFBICHELTVWD, JICA DB LY e RERBR, B 0%, EFROKFSBELT
3,4 DPSC CIIELEWVWSHOEMRZELTEY . FRICE VA RERIZIGAD I LB TED,
EESEE CENI LA LT, ZOWEFORERERTIDIIEA LTS, VAV ERTER
DL~V TRHEASNABEZOTEENVERSLETH D, EFARONZEEL, IE<EoTC .
TEBF2—OFHT, TNITEHS>TIT2TND,

(A A<D
KEREDESIZ. BETORENLETHIN, H—F TAREBCREENESoTVDEDI,
[3? :L'—‘/*‘ﬁﬂ]

B COBM IR > TV,

Q=X )]

TEICEThA3EEY (2 IX000HHAGHED) OANEToTVDLITHLHE, NI T
Y7 OGS BT o TN D00,

(F=— D)

ABEEITER LTV, B MEMRED T REIES D E BTV BE RIED E Z AH/NEET,
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BEEEN B2V, CENIIZIEH 5,

(B a1

HELRASTWD LI, FICHKELRERBIIENACOVOEERH D Dh,

[ =— a0

20w b BWEER S,

§=E:Xi)]

VEREMOY R DS LEDBREZS-oTWAON, RBOFEZIIES ), (b5 bLDIZEHIEZ
TTboHzelioln,)

(3 = — Al
RERXETHEIDLOOHMAILE> TBY . EE1RHNITMATE 3, RELZWMAT HEEAIEIH S,
HEBOBERDHEX 2 — B THE-> TV S,

EZR S (Investigacioes) &2 % — DM :

ESRERET Y ZF—CREFEROSITETo T3, BEEY, Vv, AV EE /7
zav— UIFr BBHE, REREOWELZIT-> T35, BREEKNFEOFTIZ DECA LIEEMF
RHRH Y, #HHSHABEOTIE - S E21T-> T 5, EREEMEETIX, TALEDOFBERLEE
N5, e, FrUX ORI P TORELIT-oTVD,

IO OBRERECHT ZAOAMBIZEIRRAZIT> TETWD, 7HROEM. KOS MHE 0
TR, THOSBOBM IR ETH B, FA P2 RE— (DfFE) #5420y MOIZERLTWS, F
KILBRBIR, F bUFEOKY DT EHMIADZ>OEBET, BREZDATETEY, 54 LK
SRPETCOERFITIHE TH D,

BRSO BIRDOE B A AHA (AFPl) BIFEL TS, SRRCIIALENLE (4
AHARERRORBEDY ), TELRATy INBIAVERA MEELZ ERTE D,

(FRTTE B DR 3 B AT DWW T OFR )
DECAITREN TV AZLHRESTWT, FRrEPTHD, BROBEMBER L BRRO S 30 &
DEBRNRHY . BHEEMICEL UL 2BEORBRERENH B,

(CUJAE DEi8H) _
KREORETHD, 7o ARKNORRBRAEMOER T, RIY T/ =7 RXB LTS (REDHF
FEHNA—TOHA), WME M4LDI DL, SANRFIF— A ABTARF—, 5 AR T=T, 24
DEWRRTH D, KEFR. BEY, HAEEN TT, F#hEE0ITH I LI L DER{EHROH
ELEBLTVNS, T, GEESHE T BA O, KOQHE, HK, T2 OKREIZH-
T EMIC X D HMOMEEIT> T D, F7z, CALLE 100 DEHAKMEOHEEIT o7,
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