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DESCRIPTION DU PROJET 

 
Introduction 
 
1. Au nom du gouvernement de Cuba, le PNUD a soumis une proposition pour un projet pilote de 
démonstration sur la gestion et l’élimination des déchets de substances appauvrissant la couche d’ozone 
(SAO) lors de la 62e réunion pour une somme de 792 763 $US, plus les coûts d’appui de l’agence d’une 
somme de 59 457 $US, tel que soumis initialement. Ce projet est soumis dans le cadre de la 
décision 58/19 et abordera la destruction de 60,4 tonnes métriques (tm) de déchets SAO au pays. Le 
gouvernement d e Cuba demande l’approbation de ce projet lors de la 62e réunion. 

2. Le Comité exécutif a fourni des fonds au PNUD pour la préparation d’un projet pilote de 
démonstration des SAO pour Cuba lors de la 59e réunion. La décision d’examiner des projets pilotes 
d’élimination des SAO correspondant à la décision XX/7 de la 20e réunion des Parties a été prise lors de 
cette réunion; cette dernière indiquait que les projets pilotes pourraient couvrir la collecte, le transport, 
l’entreposage et la destruction des SAO avec un accent sur les stocks rassemblés ayant un potentiel de 
réchauffement de la planète (PRG) élevé et un échantillon représentatif des pays visés par l’Article 5 
diversifiés sur le plan régional. Les membres ont également fait valoir que les projets de démonstration de 
l’élimination des SAO devraient être réalisables et devraient comprendre des méthodes d’obtention de 
cofinancement. Cuba a été l’un de ces pays choisis en fonction de ce critère. 

Renseignements généraux  
 
3. Les critères et les lignes directrices pour la sélection des projets d’élimination des SAO ont été 
discutés lors de la 58e réunion du Comité exécutif et ceux-ci ont mené à la décision 58/19. Cette décision 
a établi la base pour l’examen et l’approbation des projets de démonstration de l’élimination des SAO. 
L’examen effectué par le Secrétariat était fondé sur les principes établis par le biais de cette décision. Le 
Secrétariat souhaiterait souligner qu’il a appliqué le sous-paragraphe (a)(ii)a. de la décision, lequel 
précisait qu’aucun financement ne serait disponible pour la collecte des SAO. La définition de la collecte 
des SAO a été incluse dans une annexe du rapport de la 58e réunion, intitulé « définitions des activités 
incluses dans les lignes directrices intérimaires pour le financement des projets de démonstration pour 
l’élimination des SAO ». Le projet pilote de Cuba couvrira les SAO déjà collectés, de même que les 
quantités supplémentaires à collecter dans le cadre d’un programme incitatif financé à l’échelle nationale 
pour le retrait de l’équipement de réfrigération et de climatisation à usage domestique en vue de 
promouvoir l’efficacité énergétique. 

4. Ce projet pilote vise la conception d’un cadre de logistique efficace et au meilleur coût pour le 
transport, l’entreposage et la destruction des SAO à Cuba. Ce projet abordera les déchets SAO qui ont 
déjà été collectés et établira fermement un système qui permettra à Cuba de s’occuper de la destruction 
des déchets SAO à collecter à l’avenir dans le cadre du programme national de substitution totale de 
consommation hautement énergétique, réfrigérateurs et climatiseurs à base de SAO du pays. Ce 
programme a été introduit en 2006 et faisait la promotion du remplacement complet des vieux 
réfrigérateurs et des vieux appareils de climatisation à usage domestique inefficaces sur le plan 
énergétique. Ce programme a été activement appuyé par l’Unité nationale d’ozone (UNO) afin d’assurer 
que les SAO non désirés sont récupérés de manière appropriée, consécutif aux meilleures pratiques dans 
le domaine de la réfrigération. À l’heure actuelle, plus de 2 757 réfrigérateurs et 276 000 appareils de 
climatisation, dont l'âge moyen est de 20 à 60 ans, ont été mis hors service et remplacés par des appareils 
efficaces sur le plan énergétique pour une somme de 700 millions de dollars pour le gouvernement de 
Cuba, lequel a financé le programme de collection complète, de substitution et de mise hors service. En 
dernier ressort, ce programme vise à remplacer environ trois millions de réfrigérateurs et 
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300 000 appareils de climatisation à usage domestique dans l’inventaire du pays. Une proposition de 
projet est incluse à l’annexe I du présent document. 

Description du projet  

5. Ce projet pilote abordera d’abord l’élimination de 60,4 tonnes métriques (tm) de CFC-12 (c.-à-d., 
15,1 tm par année pendant quatre ans) qui ont déjà été collectées dans le cadre du Programme national de 
substitution et qui sont prêtes à être détruites. En outre, il examinera également d’autres éléments dans le 
cadre du plan national d’élimination (PNE) qui font la forte promotion de la récupération des SAO à Cuba 
et qui assurent que le système de collecte est aussi étendu à ce réseau. On prévoit qu’une quantité initiale 
totale de 133 tm seront détruites au-delà de la durée de vie du projet. 

6. Comme l’indique la proposition soumise initialement, le projet visera à démontrer la faisabilité et 
les avantages et désavantages respectifs de deux technologies de destruction différentes (toutes deux 
japonaises), l’une utilisant un incinérateur rotatif en four à ciment comme solution technique pour la 
destruction et l’autre utilisant la décomposition des plasmas. Ces deux technologies n’ont pas été mises à 
l’essai dans la région. L’économie et la durabilité de la destruction des SAO à Cuba seront examinées 
dans le contexte du programme de remplacement des réfrigérateurs du pays. On envisage la mise en 
œuvre de ce projet de démonstration dans quatre ans, après lequel le gouvernement poursuivra 
l’exploitation des deux installations et assurera que les flux de déchets collectés sont directement dirigés 
vers ces processus pour y être détruits. 

7. En ce qui concerne l’incinérateur en four à ciment, le gouvernement a identifié une installation 
pouvant être configurée comme centre d’élimination des SAO. Ces installations comportent quatre fours 
rotatifs; on propose d’en adapter deux à cette fin. On prévoit que la capacité combinée de destruction sera 
de 10,3 tm par année. La proposition fournit également des renseignements expliquant pourquoi les 
incinérateurs rotatifs en four à ciment sont une bonne solution technique pour la destruction des SAO. 

8. On prévoit que les deux technologies à mettre à l’essai donneront lieu à la destruction des déchets 
SAO en harmonie avec le taux de destruction convenu de 99,99 pour cent de rendement de destruction et 
d’élimination (RDE). Le rendement d’essai de l’appareil à plasma à courant continu a démontré un taux 
de décomposition de 99,99 pour cent sans détection d’émissions de dioxine. 

Estimation des SAO à éliminer 

9. Les sources de SAO à détruire proviendront principalement du programme national actuel 
existant d’efficacité énergétique et de remplacement des réfrigérateurs et du programme national de 
récupération des frigorigènes appuyés dans le cadre du PNE. Le programme national de substitution a 
collecté et démonté environ 2,6 millions de réfrigérateurs et d’équipement de climatisation, ce qui a 
produit 48,3 tm de CFC et 84,8 tm de HCFC, totalisant ainsi 133 tm de déchets SAO disponibles. À 
l’heure actuelle, ceux-ci sont entreposés dans une installation d’entreposage central à La Havane. Un 
réseau solide de récupération et de recyclage a également été établi à Cuba dans le cadre du PNE et le 
pays prévoit en tirer profit afin de possiblement récupérer 199 tm de déchets SAO supplémentaires. Le 
projet envisage la destruction de 15,1 tm par année pendant quatre ans. 

Gestion institutionnelle et financière du projet  

10. L’installation nationale à Cuba, laquelle est contrôlée par le gouvernement central, la place dans 
une situation unique permettant de gérer ce projet de destruction des SAO. La récupération, la collecte et 
la destruction des SAO à Cuba se dérouleront en deux phases principales et impliqueront trois principaux 
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partenaires sous la forme d’organisations centrales qui seront entièrement chargées de la mise en œuvre. 
Voici un résumé des rôles des trois principales institutions : 

a) le ministère de la Technologie des sciences et de l’Environnement, par le biais de son 
bureau technique de l’ozone, est chargé de la réglementation, de l’établissement, de 
l’inspection et du contrôle de la récupération, de la collecte, du transport, de la 
destruction et des émissions de SAO; 

b) le ministère de la Construction (MICON), par le biais de son Cement Business Group et 
de l’usine Siguaney Cement, sera chargé de la destruction des SAO récupérés au pays; 

c) le ministre du Commerce intérieur, par le biais d’Industrial Equipment and Services 
Enterprises, est chargé de l’intégralité du processus de récupération, de collecte et de 
transport des déchets SAO qui seront dirigés vers l’installation de destruction. 

11. La proposition envisage que le financement provenant du Fonds multilatéral couvrira les coûts 
d’investissement pour la technologie nécessaire à la conversion de l’incinérateur en four à ciment pour la 
technologie japonaise comme centre d’élimination des SAO et la mise en œuvre et l’exploitation du projet 
pilote pendant quatre ans. Il prévoit également certains coûts nécessaires pour le transport des déchets 
SAO des centres de collecte vers l’installation d’entreposage central et vers le centre ultime d’élimination, 
de même que les coûts de surveillance du projet lui-même. L’investissement initial du Fonds multilatéral 
pour l’installation de l’incinérateur en four à ciment donnera lieu à une installation d’élimination qui sera 
gérée par le gouvernement cubain en lien étroit avec le programme national de substitution des 
réfrigérateurs. 

12. Concernant les autres sources de financement nécessaires au maintien du processus à l’avenir, à 
ce stade-ci, le projet pilote de Cuba ne prendra pas en compte les mécanismes fondés sur le marché en 
dehors de son propre soutien national pour le programme, mais explorera d’autres solutions correspondant 
à sa situation actuelle. Le gouvernement du Cuba continuera de financer l’exploitation des centres de 
récupération et de recyclage, de même que les activités supplémentaires dans le cadre du programme de 
remplacement des réfrigérateurs, lequel, dans ce cas-ci, peut être décrit comme un investissement de 
cofinancement de la part de Cuba pour ce projet. 

Surveillance et vérification de la destruction 

13. Le gouvernement de Cuba a mis en œuvre un plan de surveillance obligatoire et vérification 
détaillé et rigoureux qui est déjà en place avec le processus de récupération et de collecte. Ceci permet 
d’éviter le double comptage et les erreurs, mais garantit plus particulièrement la traçabilité et la chaîne de 
possession des unités récupérées, des SAO qu’elles contiennent et de leur transport vers une installation 
d’entreposage. Ce système formera la base du système de surveillance; celui-ci sera plus renforcé et 
mieux adapté pour suivre les SAO tout au long de leur point d’entreposage jusqu’à leur destruction 
ultime, autant pour la destruction à l’aide de la technologie de l’incinérateur en four à ciment que celle 
utilisant la technologie au plasma à courant continu. 

Coût du projet 

14. Le coût total du projet a été estimé à 792 763 $US, plus les coûts d’appui de l’agence d’une 
somme de 59 457 $US pour le PNUD, comme initialement soumis et illustré dans le tableau ci-dessous. 
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Tableau 1 : coût du projet 

Tâches Activité 
Nombre 
d’unités $US/unité Coût

Général     

Transport local 

Équipement spécialisé pour le 
transport local des SAO à Cuba 
(1 000 ateliers -> 169 centres 
municipaux -> 80 centres de R&R -
> établissements d’entreposage 
central -> élimination finale).

2 35 000 70 000

Coûts d’exploitation d’un 
centre d’élimination Directeur (trois ans)

Au besoin  
Contribution 

gouvernementale

  Adjoint (trois ans)
Au besoin  

Contribution 
gouvernementale

  Location de l’espace 
Au besoin  

Contribution 
gouvernementale

  
Équipement de bureau (y compris 
les ordinateurs pour la surveillance)

  10 000

  Coûts d’utilisation (eau, électricité)
Au besoin  

Contribution 
gouvernementale

  Identificateurs de frigorigène 4 5 000 20 000
  Unité de recyclage 1 40 000 40 000
  cylindres 1 000 80 80 000

Sous-total   220 000

Coûts d’investissement – technologie de l’incinérateur en 
four à ciment    

 
Panneau de commande automatique 
pour deux fours

1 70 000 70 000

 

Équipement, y compris les jauges (à 
haute pression, à basse pression), 
les vannes de réglage, les 
régulateurs, collecteurs (haute et 
basse pressions), les filtres à air et à 
l’huile, le transmetteur électronique 
de la vitesse du débit, l'analyseur 
électronique de gaz de combustion 

1 122 000 122 000

 

Composantes électriques, y compris 
les câbles, les interrupteurs, la 
tuyauterie, les supports, les boîtiers 
d’interrupteur, le panneau de 
commande, etc.

1 5 000 5 000

 

Composantes hydrauliques, y 
compris les éléments chauffants, les 
cylindres de gaz, les soupapes de 
sûreté, collecteurs, les jauges, les 
supports, la tuyauterie en acier 
inoxydable, la balance électronique, 
l'identificateur de gaz portatif, etc.

1 35 000 35 000

 

Coûts de main-d’œuvre pour la 
conception et la construction de 
sites 

Au besoin  
Contribution 

gouvernementale
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Tâches Activité 
Nombre 
d’unités $US/unité Coût

Sous-total   232 000

Coûts d’investissement – technologie de plasma à courant 
continu     

 
Appareil de destruction des SAO au 
plasma à courant continu

1 115 700 115 700

  
Pièces d’entretien pour quatre ans 
d’exploitation (= 4 800 heures)

4 23 500 94 000

  
Démarrage et formation 
(un ingénieur du Japon)

1 13 400 13 400

  Transformateur avec stabilisateur 1 26 300 26 300

  

Dispositif de protection pour les 
pannes (dispositif de secours à pile 
UPS) 

1 29 000 29 000

Appareil de récupération 
Eco-Saver Tetra, 100 V-120 V avec 
acc. standard 

1 3 790 3 790

  
Eco-Saver R350 100 V-120 V avec 
acc. standard 

1 8 200 8 200

  Vanne perforatrice 1 166 166 
  Collecteur avec vanne 1 133 133 
  Collecteur sans vanne 1 74 74 

Sous-total   290 763

Assistance et vulgarisation    

Assistance technique 
Transfert de technologie, formation 
(expert-conseil international)

Une visite/an 
deux ans 30 000 30 000

Vulgarisation et 
surveillance 

Ateliers dans le but de partager des 
renseignements avec d’autres pays 
de la région et système pour 
contrôler ou surveiller l’utilisation 
et les déplacements de cylindres 
vides, chromatographie en phase 
gazeuse des identificateurs

2 10 000 20 000

Sous-total   50 000
Grand total   792 763

 
 

COMMENTAIRES ET RECOMMANDATIONS DU SECRÉTARIAT 
 
COMMENTAIRES 
 
15. Le Secrétariat a fourni un nombre de commentaires et d’observations au PNUD concernant la 
proposition telle qu’examinée à la suite des critères établis par la décision 58/19. 

16. Le Secrétariat a demandé une clarification au PNUD concernant la quantité de déchets SAO qui 
devaient être détruits. Bien que le projet indique un objectif de destruction de 15,1 tm par année, celui-ci 
mentionne également que 133 tm ont déjà été collectés. Le PNUD a confirmé que la proposition de projet 
indique que 60,4 tm de SAO seront détruits dans le cadre du projet de quatre ans. Il a également 
mentionné que le projet tirera parti des efforts précédents en vue de créer l’infrastructure nécessaire qui 
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permettra au pays de détruire les stocks récupérés de déchets SAO restants en plus de ceux à venir. Par 
conséquent, le gouvernement de Cuba confirme que 133 tm de SAO seront détruits tôt ou tard. Les 
quatre premières années seront cofinancées par le Fonds multilatéral et les activités à venir seront 
supportées par le gouvernement de Cuba. Concernant le HCFC qui a déjà été collecté, le PNUD a 
également clarifié que le pays a indiqué qu’il réutilisera celui-ci dans toute la mesure du possible et ne 
détruira que ce qui est complètement contaminé. 

17. En examinant la demande de préparation du projet qui a servi de base pour la soumission de ce 
projet, le Secrétariat a remarqué que l’approbation du financement pour la préparation était fondée sur le 
concept de la technologie de l’incinérateur en four à ciment qui sera adaptée au pays et en conséquence, 
demandait une justification à l’égard de l’inclusion de la technologie au plasma à courant continu. Le 
Secrétariat a également remarqué que ce processus est déjà en cours de démonstration dans le cadre d’un 
autre projet du PNUD, quoique dans un autre pays, et que la technologie est déjà offerte sur le marché. Le 
PNUD a indiqué l’intérêt du gouvernement cubain à examiner les deux solutions et à voir comment 
celles-ci peuvent fonctionner ensemble. Cependant, il a reconnu que le financement pour la préparation 
du projet était fondé sur la technologie de l’incinérateur en four à ciment et a convenu d’ajuster la 
proposition afin de répondre aux attentes initiales du projet. 

18. Le Secrétariat a également exprimé des préoccupations concernant le manque de modèle 
opérationnel qui assurerait la durabilité du projet une fois le financement terminé. Le PNUD a clarifié que 
le concept d’un modèle opérationnel est légèrement différent dans le contexte cubain. L’usine de ciment 
appartient au gouvernement et est exploitée par celui-ci et où les dépenses d’exécution sont couvertes et 
continueront d’être couvertes par le gouvernement. Les services de destructions seront fournis par le 
gouvernement, par conséquent les coûts de gestion de ces services relèveront de sa responsabilité et le 
gouvernement rémunèrera les entreprises touchées par le processus. Puisque le pays s’engage entièrement 
à terminer la partie touchant à l’efficacité énergétique du projet, mais également à la destruction des SAO, 
on espère que ce système, avec l’aide du Fonds multilatéral pour les coûts d’investissement, pourra 
également servir à démontrer le processus de destruction dans son intégralité dans de petits pays 
insulaires en développement, avec un investissement privé éventuel si cela se révèle rentable. 

19. Dans le contexte des discussions du Comité exécutif, le Secrétariat a rappelé au PNUD 
l’importance d’explorer d’autres sources de financement pouvant contribuer à la durabilité du projet. Il a 
mentionné que le document indique que les mécanismes fondés sur le marché ne seront pas explorés à ce 
stade-ci en raison de la longueur du processus nécessaire et a demandé au PNUD de clarifier comment 
cela s’inscrit dans les programmes actuels d’examen de sources de financement de remplacement pour les 
crédits de carbone auxquels la destruction des SAO peut être admissible. Le PNUD a clarifié qu’à l’heure 
actuelle, il travaille activement pour déterminer des sources de financement de remplacement pour les 
crédits de carbone et cette stratégie est également approfondie dans d’autres projets de démonstration de 
la gestion des déchets SAO. Cependant, dans le contexte de la proposition actuelle pour Cuba, on juge 
que cette solution n’est pas viable à court terme. Cuba est toujours dans les premières phases 
d’exploration du potentiel de l’accès aux marchés du carbone. Le gouvernement est disposé à explorer 
davantage cette solution dans l’avenir, mais ne souhaite pas rendre le projet dépendant de facteurs qui 
sont complètement hors de son contrôle. La solution à l’égard du fait que les marchés du carbone 
pourraient éventuellement cofinancer les activités de gestion des déchets SAO à venir à Cuba sera 
explorée davantage lorsque le projet de démonstration sera terminé. 

20. Concernant la question de vérification des quantités de SAO à détruire, le PNUD a informé le 
Secrétariat que l’entreprise de ciment sera entièrement chargée de la destruction des SAO dans 
l’incinérateur en four à ciment. On propose que l’entreprise soumette un rapport officiel chaque mois au 
ministère des Sciences, de la Technologie et de l’Environnement et chaque année au Bureau national des 
statistiques. Le Centre d’inspection et de contrôle de l’environnement sera chargé d’effectuer des 
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vérifications périodiques afin de s’assurer que des quantités réelles de SAO ont été éliminées d’une 
manière ne présentant aucun danger pour l’environnement. L’UNO effectuera également des inspections 
périodiques de l’installation de destruction sur le site de l’usine de ciment. Les modifications proposées 
pour l’installation de ciment seront supervisées sur le plan technique par des partenaires du gouvernement 
du Japon et conçues pour être conformes aux normes internationales de destruction (un RDE de 
99,99 pour cent). 

21. Le Secrétariat s’est également interrogé sur la longueur de la période du projet soumis, laquelle 
est de quatre ans, et concernant l’attente selon laquelle ce projet devrait être terminé en un ou deux ans 
pour que les résultats soient utiles pour d’autres pays. Le PNUD a indiqué que la première année serait 
une période initiale d’investissement et d’installation et que les essais peuvent commencer peu après. La 
vérification et la surveillance continues du processus sont importantes afin de maximiser l’efficacité du 
système tout en minimisant la possibilité de dommages pour l’équipement; par conséquent, une certaine 
période serait également nécessaire pour détruire une quantité raisonnable de déchets SAO. Bien qu’il soit 
possible de partager les premiers résultats après les deux premières années avec d’autres pays dans la 
région, la poursuite du fonctionnement du système est importante afin de faire les ajustements et la mise 
au point nécessaires qui permettraient d’assurer un fonctionnement au meilleur coût, sans risque et à long 
terme du système. Non seulement cela s’applique à la destruction des SAO, mais c’est également 
important pour la logistique liée au système de gestion des SAO (transport, entreposage, etc.) à Cuba. 
Cependant, en fonction des préoccupations exprimées par le Secrétariat, le PNUD a accepté d’ajuster la 
période de mise en œuvre à trois ans. 

22. Le Secrétariat et le PNUD ont également discuté du financement demandé pour le projet et ont 
indiqué que les coûts pour l’appareil au plasma ne peuvent pas être recommandés. Il a également 
demandé une clarification concernant les coûts demandés pour un appareil de récupération, puisqu’il 
suppose que la collecte est déjà en place. Le PNUD a clarifié que cet appareil n’était pas quelque chose 
nécessaire à la récupération des SAO provenant d’équipement désuet, mais qu’il était plutôt nécessaire au 
transfert des SAO entre les cylindres afin d’en faciliter le transport. Le Secrétariat a demandé au PNUD 
d’ajuster les coûts en fonction des discussions. L’ajustement a donné lieu à un coût de 11,6 $US/kg de 
SAO détruits fondé sur 15,1 tm par année pour une période de trois ans. Ce coût se situe à l’intérieur du 
financement maximal alloué en vertu de la décision 58/19 de 13,2 $US/kg puisque Cuba n’est pas un pays 
à faible volume de consommation de SAO (non PFV). Le coût final convenu pour le projet était de 
525 200 $US, plus les coûts d’appui. Voici un résumé de celui-ci dans le tableau ci-dessous : 

Tableau 2 : coûts convenus pour le projet 

Tâches Activité 
Nombre 
d’unités $US/unité Coût 

But

Général      

Transport local 

Équipement spécialisé pour le 
transport local des déchets SAO à 
Cuba (1 000 ateliers -> 
169 centres municipaux -> 
80 centres de R&R -> 
établissements d’entreposage 
central -> élimination finale). Y 
compris l’adaptation des 
véhicules. 

  70 000 

Transport

Coûts d’exploitation 
d’un centre 
d’élimination Directeur (trois ans) 

Au besoin  
Contribution 
gouverneme

ntale 
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Tâches Activité 
Nombre 
d’unités $US/unité Coût 

But

  Adjoint (trois ans) 
Au besoin  

Contribution 
gouverneme

ntale 

 

  Location de l’espace  
Au besoin  

Contribution 
gouverneme

ntale 

 

  

Équipement de bureau (y compris 
les ordinateurs pour la 
surveillance) 

  10 000 
Surveillance

  
Coûts d’utilisation (eau, 
électricité) 

Au besoin  
Contribution 
gouverneme

ntale 

 

  

Appareils industriels de 
récupération (transfert des déchets 
SAO entre les cylindres), 
l’équipement auxiliaire, les outils 
connexes, les identificateurs de 
SAO, les matériaux, etc. 

6 10 000 60 000 

Transport et 
entreposage

  
Cylindres d’entreposage 
temporaire dans 1 000 ateliers

1 000 80 80 000 Entreposage

Sous-total   220 000 
 

Coûts d’investissement – technologie de l’incinérateur 
en four à ciment    

 

 
Panneau de commande 
automatique pour deux fours

1 70 000 70 000 Destruction

 

Équipement, y compris les jauges 
(à haute pression, à basse 
pression), les vannes de réglage, 
les régulateurs, les collecteurs 
(haute et basse pressions), les 
filtres à air et à l’huile, le 
transmetteur électronique de la 
vitesse du débit, l'analyseur 
électronique de gaz de combustion 

1 122 000 122 000 

Destruction

 

Composantes électriques, y 
compris les câbles, les 
interrupteurs, la tuyauterie, les 
supports, les boîtiers 
d’interrupteur, le panneau de 
commande, etc. 

1 5 000 5 000 

Destruction

 

Composantes hydrauliques, y 
compris les éléments chauffants, 
les cylindres de gaz, les soupapes 
de sûreté, les collecteurs, les 
jauges, les supports, la tuyauterie 
en acier inoxydable, la balance 
électronique, l'identificateur de 
gaz portatif, etc. 

1 35 000 35 000 

Destruction

 

Coûts de main-d’œuvre pour la 
conception et la construction de 
sites 

Au besoin  
Contribution 
gouverneme

ntale 

 

 Imprévus de 10 %  23 200 23 200  
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Tâches Activité 
Nombre 
d’unités $US/unité Coût 

But

Sous-total   255 200 
 

Assistance et vulgarisation    
 

Assistance technique 

Transfert de technologie, 
formation (expert-conseil 
international) 

  30 000 
Destruction

Vulgarisation et 
surveillance 

Ateliers dans le but de partager 
des renseignements avec d’autres 
de pays de la région et système 
pour contrôler ou surveiller 
l’utilisation et les déplacements 
de cylindres vides, 
chromatographie en phase 
gazeuse des identificateurs

  20 000 

Vulgarisatio
n et 

surveillance

Sous-total   50 000  
  Grand total   525 200  

 
RECOMMANDATIONS 
 
23. Le Comité Exécutif pourrait souhaiter : 

a) prendre note avec satisfaction de la soumission d’un projet pilote de gestion et 
d’élimination des déchets SAO par le gouvernement du Cuba en vue de détruire une 
quantité totale de 45,3 tonnes métriques de déchets SAO; 

b) approuver la mise en œuvre d’un projet pilote sur la gestion et la destruction des déchets 
SAO à Cuba pour une somme de 525 200 $US, plus les coûts d’appui de l’agence d’une 
somme de 39 390 $US pour le PNUD, selon une entente en vertu de laquelle aucun autre 
financement ne sera disponible pour d’autres projets d’élimination à Cuba à l’avenir. 
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COUNTRY:  Cuba   IMPLEMENTING AGENCY:  UNDP 
PROJECT TITLE:    Pilot Demonstration Project on ODS‐Waste Management and Disposal 
 
PROJECT IN CURRENT BUSINESS PLAN:    Yes  
SECTOR:           ODS‐Waste 
Sub‐Sector:           Refrigeration Servicing Sector 
 
PROJECT IMPACT (ODP targeted):       15.1 Metric Tons/year of CFC‐12  
 
PROJECT DURATION:     36 months  
PROJECT COSTS:        US$ 964,590 
 
LOCAL OWNERSHIP:        100 %     
EXPORT COMPONENT:        0 %   
 
REQUESTED MLF GRANT:  US$ 525,200      
IMPLEMENTING AGENCY SUPPORT COST:  US$ 39,390 (7.5 %) 
TOTAL COST OF PROJECT TO MLF:    US$ 564,590 
 
COST‐EFFECTIVENESS:    US$ 3.95/kg ODS (metric) based on complete 

destruction of recovered ODS Waste in Cuba. Not all 
will be destroyed during the 3 year demonstration 
project. 

PROJECT MONITORING MILESTONES:    Included 
NATIONAL COORDINATING AGENCY:    Technical Ozone Office: Ministry of Science, Technology 

and the Environment 

 
 

Brief Description. 
 
The Technical Ozone Office of the Ministry of Science, technology and the Environment in collaboration with 
UNDP Cuba has developed an overarching strategy to provide ozone benefits through the Integrated Plan for ODS 
Reductions for the Refrigeration Sector as shown in Figure 1. This integrated plan brings about the convergence of 3 
synergistic interventions: (i) the promotion of energy efficient refrigerators (Cuba), (ii) the project for the recovery 
and destruction of ODS (Cuba/MLF), and, the chiller replacement project (Cuba/Environment Canada/MLF); The 
ultimate objective of this plan is to bring economic, social and environmental benefits to the people in Cuba through 
the scaling up towards energy efficient appliances with low global warming potential (GWP) and zero ozone 
depleting potential (ODP). 
 
This project seeks to demonstrate the safe and efficient disposal of ODS refrigerants recovered from early retired or 
end of life (EOL) refrigerators/freezers, air-conditioners and from the servicing sectors using technology developed 
by Japan for cement kilns and not previously tested in the region. In order to remain within the reasonable budget, 
the foams recovered from the project will not be considered for destruction under the current project and have been 
stored for subsequent destruction. The project will continue to destroy ODS Waste once it has been completed. 
 
Although the country is interested in pursuing these options, at present it would in practical terms seem difficult to 
generate a project for the voluntary market to monetize the ODS destroyed as carbon credit. However, the project 
will, in keeping an eye to the future, explore this as well as other potential co-financing options.  
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Lessons learned from this pilot will be shared with other SIDS, as well as Central American countries, and a 
business model could be developed based on the Cuban experience. 
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1.  INTRODUCTION AND BACKGROUND. 
  
The Government of Cuba is requesting funding for a pilot project to evaluate and demonstrate 
the safe disposal and destruction of ODS. Cuba has already advanced significantly as regards 
other aspects included in Decision 58/19, namely recollection, demanufacturing, transport and 
storage and this final component of management of collected stocks, transport (logistics) and 
destruction would ensure that the full circle is completed. The project complies with the criteria 
established by Decision 58/19 including focus on specific aspects not addressed by other pilot 
projects.  
 
This project will be the first of its kind in the Caribbean region, and it will generate valuable 
information about possible models to establish a long-term self-sustaining system to collect ODS 
from the banks and destroy them. Furthermore, this information will also be helpful to other 
countries interested to undertake similar approaches to manage their ODS banks. As there is no 
ODS destruction technology or equipment in the neighboring Small Island developing States 
(SIDS), there is great potential to collect, recover and destroy ODS in banks and in old inventory 
stocks which further justifies the investment.   
 
The proposal for Cuba contains the following unique and innovative features:  
 

 Out of the 33 ODS Destruction pilots included in the three agencies and Japan business 
plans, this is the only one addressing all the aspects of a complete ODS waste 
management system in a SIDS. Although one of the demonstration projects already 
approved will explore regional and sub-regional transportation of ODS among countries 
in Asia (possibly including some islands), this is not the case in Cuba where local 
destruction is considered part of the strategy. As well, none of the demonstration projects 
approved deal with the logistical characteristics of SIDS.  

 If destroying ODS in Cuba is proven to be viable, any lessons learned regarding regional 
transport could likely be adapted to and used by other islands and Central American 
countries. The project will generate important lessons regarding economic, 
environmental, logistical, technical, etc. aspects related to ODS destruction (recollection, 
transport, storage and final disposal). Similar countries in the Caribbean and CA will be 
able to learn from this experience and will be able to take informed decisions about their 
future ODS disposal strategy. It is important to remember that although there are two 
countries with operational ODS destruction capacity in the region, none of them is at 
present likely to receive ODS from other countries due to their national waste 
management policies. For example, Cuba previously explored the possibility of exporting 
ODS for destruction to other countries however, many barriers (economic, legal, Basel 
and Rotterdam conventions stipulations, etc.) make it difficult for Cuba to export ODS 
for destruction. Given the large quantity of ODS that Cuba has already recollected as well 
as the perspectives for the future collection in light of ongoing efforts, it is considered of 
the utmost importance to have a national based solution for ODS destruction.  

 The demonstration project will build on a remarkable 4 year energy efficiency strategy 
that is currently in it’s last stages, and through which 2.6 million CFC based domestic 
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refrigerators and air conditioning units have been collected and dismantled, and from 
which over 48.3 tones of CFC have been collected for destruction. It will in particular 
help to reinforce the necessary conditions to determine the appropriate logistics for 
transport, storage and destruction of ODS in Cuba and will explore different options in 
order to ensure the long-term sustainability of the process.  

 With the exception of the destruction technology, and the logistics, storage and transport 
to ensure the environmentally sound destruction of the collected substances, Cuba has 
already developed most of the individual components that are needed for a 
comprehensive ODS destruction system (recollection, transport, storage and destruction). 
There is a wealth of accumulated data that would take years to collect in a pilot where no 
previous collection efforts had been undertaken. The challenge and objective of the 
requested assistance is to set up and fine tune the logistics required to bring all the 
individual pieces together and make them into a comprehensive and sustainable system 
coordinated by the central government.  

 The purpose of the project is to set up and firmly establish the necessary logistics 
framework to ensure the effective destruction of ODS (transport, storage, disposal) and 
demonstrate how it will work in the context of a Small Island Developing State. In 
particular the project aims to demonstrate the feasibility and respective 
advantages/disadvantages of destruction technology developed and fine tuned by Japan 
using rotary cement kilns, which has never previously been tested in the region. The 
economics and sustainability of ODS destruction in Cuba will be explored in the context 
of the country’s replacement programme, as mentioned above. In 2006 and 2010 a 
technical delegation from the government of Cuba was invited by the government of 
Japan to attend demonstrations of the ODS technologies. Subsequent to the 
demonstrations it was considered that the technologies could perfectly fit the needs of 
Cuba and countries with comparable characteristics. Given this, Cuba carried out a 
feasibility study to evaluate a possible site for the cement kiln technology and it was 
determined that the kiln of the “Fabrica de Siguaney” (Siguaney factory) in the Sancti 
Spiritus Province of central Cuba was an ideal candidate.  
 

 The country has already invested heavily in this strategy and is willing to continue to 
support this in the future. With regards to alternative/complementary financial sources to 
maintain the ODS destruction operations in the future, although the interest exists on the 
side of Cuba - and even though the Caribbean is underrepresented in the global carbon 
market - unlike other demonstration projects, the pilot project in Cuba will not consider, 
at this stage any market based mechanisms. Given in particular Cuba’s geopolitical 
situation it would be difficult to commit to any strategy that will depend on market based 
mechanisms. The demonstration will focus on alternative solutions to the market based 
solutions tested in other countries. However it must be pointed out that this is due to the 
length of the process, and not to a lack of interest. This option would potentially be 
further explored in the future. 
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 2. OVERARCHING STRATEGY AND PROJECT OBJECTIVES 
 
With the support of the Multilateral Fund (MLF) the implementation of a National Phase-Out 
Plan is being completed in Cuba through which the CFC phase-out has been fully addressed. In 
addition, as the phase-out of HCFCs - which have Ozone Depleting Potentials (ODPs) of only 5 
to 10% of those of CFCs - is now being supported as well by the MLF, the formulation of an 
HCFC Phase out Management Plan (HPMP) for Cuba is being pursued. 
 
In this context, and in order to maximize the benefits of a Cuban National Total Substitution 
Programme for High-Energy Consuming, ODS Based Refrigerators and Air Conditioners, the 
Technical Ozone Office of the Ministry of Science, Technology and the Environment, in 
collaboration with UNDP Cuba has developed an overarching strategy to provide ozone benefits 
through an Integrated Plan for ODS Reductions for the Refrigeration Sector as shown in Figure 
1.  
 
This integrated plan brings about the convergence of 3 synergistic interventions:  

(i) Promotion of energy efficient appliances through substitution (Cuba); 
(ii) Project for the recovery and destruction of ODS (Cuba/MLF); and, longer term, 
(iii) Chillers replacement project (Cuba/Environment Canada/MLF). 

 
The ultimate objective of this plan is to bring economic, social and environmental benefits to the 
people in Cuba through technological scaling up towards energy efficient appliances with low 
global warming potential (GWP) and zero ozone depleting potential (ODP). 
 
Cuba has regulations in place that prohibit the deliberate emission of ODS into the atmosphere 
(both CFCs and HCFCs) and, as a result, large quantities of ODS have been recollected, amongst 
others, through the ongoing Substitution Programme for Domestic Refrigeration and Air-
conditioning. In addition, ODS from the Chillers replacement programme and the Commercial 
retrofit programme are also in the process of being recollected.  
 
It is important to note that trained technicians in Cuba are required by law to avoid ODS 
emissions, to recover ODS from older equipment during maintenance, and to hand over the 
recuperated refrigerant to the workshops under the supervision of the MINCIN (Interior 
Commerce Ministry). There is still a large bank of ODS that will benefit from this project, and 
the government of Cuba is actively promoting their recovery for their eventual destruction.  
 
The ODS waste demonstration project will focus on all aspects described in decision 59/19 
(transport, storage and destruction). The project will address ODS waste that has already been 
recollected and it will also firmly establish a system that will allow Cuba to deal with the 
destruction of ODS waste to be recollected in the future. 
 
This proposal covers the initial start up costs for the comprehensive ODS Waste Management 
System in Cuba, and will allow Cuba to destroy the complete current inventory of 133 tons of 
ODS waste. This would give a CE of approximately 3.95 US$ / kg ODS destroyed. 
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Figure 1 - Integrated Plan for ODS Reductions for the Refrigeration Sector 
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3. JUSTIFICATION FOR THE ODS-DISPOSAL PILOT PROJECT 
 
The Executive Committee, at its 58th Meeting approved a set of interim guidelines for the 
funding of demonstration projects for the disposal of ODS in accordance with paragraph 2 of 
decision XX/7 of the Meeting of the Parties. The following information is provided to comply 
with all of the requirements as set out by the above mentioned Decision 58/19:  
 
3.1. Updated and more detailed information on all issues that were required for obtaining 
project preparation funding 

i. An indication of the category or categories of activities for the disposal of ODS 
(collection, transport, storage, destruction), which will be included in the project proposal 
 
In 2006, Cuba introduced the Energy Revolution Year where one important component was to 
promote the complete substitution of old energy inefficient domestic refrigerators and air-
conditioning units. The programme has been actively supported by the National Ozone Unit to 
ensure that ODS have been properly recovered, following best refrigeration practices. At present, 
over 2.757 million refrigerators and 276,000 air-conditioning units, on average 20 to 60 years 
old, have been de-manufactured and replaced with energy efficient units at a cost of over 700 
million US dollars to the government of Cuba which has funded the complete recollection, 
substitution and de-manufacturing programme. The programme aims to ultimately replace the 
estimated 3 million domestic refrigerators and 300,000 air-conditioning units inventoried in the 
country. 
 
Under the National CFC Phase Out Plan more than 80 Recovery and Recycling centers have 
been established and they are playing an invaluable role in the recovery of refrigerants. Although 
this strategy has born its fruit, the most pressing challenge in Cuba is now related to the setting 
up of the logistics for a storage, transport and destruction system for the portion of recovered 
ODS that are so contaminated as to make them unfit for reuse. 
  
The present project will build from the experience gained through the development and 
implementation of this and previous related programmes and projects to propose a sustainable 
long term collection, transportation, storage and destruction scheme that could expand to ODS 
extraction from other kind of banks (i.e. commercial refrigeration and chillers), and eventually 
HCFC. 
 
ii. An indication of whether disposal programmes for chemicals related to other 
multilateral environmental agreements are presently ongoing in the country or planned for 
the near future, and whether synergies would be possible 
 
 There are currently no other ongoing chemical disposal programmes in Cuba 
 
iii. An estimate of the amount of each ODS that is meant to be handled within the 
project 
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Cuba has under the National Substitution Programme recovered a total of 133.1 tons of ODS 
(48.3 tons of CFC and 84.8 tons of HCFC) and in addition, other components under the NPP 
strongly promote the recovery of ODS in Cuba (additional domestic refrigerators, air-
conditioning units, Commercial retrofit programme and Chillers replacement programme). As 
the recovered ODS comes from more than 3 million pieces of equipment, and as only small 
quantities have been recovered from each unit, the risk of contamination, mix of different 
refrigerants, etc. was very high. Although some quantities of HCFCs have been recycled, the 
large bulk of it, corresponding to quantities mentioned herein are not fit for recycling/reclaim. 
 
The government has indicated its intention to destroy 133 tons of recovered and contaminated 
ODS, and it expects to recover additional ODS waste in coming years. The first four years of this 
effort would be co-financed by the MLF. 
 
An initial structure for recovery and recycling is set up in Cuba, and the country expects to build 
this up to recover additional ODS in the coming years. Although this is offered for information 
only, a total of up to 299 tons of ODS (including what has already been recovered) could 
potentially be recovered under the NPP, the Chillers substitution project, and the continuation of 
the Substitution Programme for Domestic Refrigerators and Air-Conditioning Units. 
 

Description Quantity (T) R-12 R-11 R-22 

National Substitution Programme for Domestic 
Refrigerators and Air-Conditioning Units 

133,1 48,3 - 84,8 

 
iv. The basis for the estimate of the amount of ODS; this estimate should be based on 
known existing stocks already collected, or collection efforts already at a very advanced 
and well-documented stage of being set up 
 
As mentioned in iii) above, more than 133 tons of ODS have already been recovered and are 
currently stored in Cuba, as can be seen from the picture below which was taken in the Central 
Storage Facility situated in Havana. This shows 1 ton cylinders containing contaminated 
refrigerant waiting to be processed for destruction. 
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v. For collection activities, information regarding existing or near-future, credible 
collection efforts and programmes that are at an advanced stage of being set up and to 
which activities under this project would relate. 
 
The substitution of domestic refrigerators and air-conditioning units programme is under full 
implementation and has been so for several years. As previously pointed out, the Government of 
Cuba has fully and exclusively funded this and no other donors have been involved in the 
programme. The Commercial Retrofit programmes under the National Plan, as well as the 
Chillers replacement projects also actively promote the additional recovery of CFCs. 
 
The replacement programme has benefited the entire population with the replacement of older 
equipment to new, non-ODS based and energy efficient one. The citizens only pay the real bulk-
purchase costs of the units. The transport costs are covered by the government and, multi-year, 
interest-free payment facilities are provided to the population as an incentive. The refrigerators 
are picked up at the users domicile, and transported to a specialized center where they are 
unloaded and where a triage takes place to determine the likely type of refrigerant they contain. 
The refrigerant is then extracted and stored first in 50 lbs cylinders and then transferred into 1 
ton cylinders and great care is taken to avoid accidental releases. The refrigerator carcasses are 
then transported to a recycling facility where they are dismantled and used as raw material. 
 
The national programme for substitution of domestic refrigerators expects to replace an 
additional 200,000 domestic refrigerators. The commercial retrofit programme under the NPP is 
also contributing to recover additional ODS in Cuba. It is important to note that the government 
of Cuba established all the R&R centers in Cuba and covers the cost of their operation. In 
complement to what was elaborated above, ODS refrigerants are also recovered and recycled 
from the over 1,000 workshops disseminated throughout the country servicing companies, 
ministries, and the different sub-sectors including for example commercial, industrial and MAC.  
 
The activities under the NPP (such as training of technicians, etc.) have been complementary to 
the programme. 170 Recovery machines were procured under the NPP, and they are currently 
located in the maintenance workshops in Cuba. 
 
In particular under the Chillers substitution project 9 chillers of between 150 and 250 TR have 
been replaced with energy efficient and ODS free equipment and this will be extended to an 
additional 32 chillers in other institutions and areas of the country. The commercial Retrofit 
programme includes conversion of over 800 equipment units of different sizes and will provide 
the opportunity to recover more ODS. 
 
vi. For activities that focus at least partially on CTC or halon, an explanation of how 
this project might have an important demonstration value 
 
This project will focus exclusively on the destruction of contaminated CFCs and HCFCs and no 
CTC or halon will be involved in this pilot project.  
 
3.2. Detailed information on issues required for project submission 
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i. Updated information for issues mentioned under project preparation  
 
See above. 
 
ii. Detailed description of the foreseen management and financial set-up.  
 
The recovery, collection and destruction of ODS in Cuba will take place in two main phases and 
will involve three main partners, in the form of central organizations which will be fully 
responsible for its implementation.  
 
This will take place with the support of the MLF and the assistance of UNDP. 
 
It is to be noted that, where possible, the HCFC-22 from the commercial and domestic air-
conditioners will be recycled for re-use to diminish the needs for ODS-imports. 
 
Overview 
 
Cuba has developed an incredible setup for the recovery and recollection of ODS with more than 
1000 workshops of which 169 acts as municipal centers. On top of that, 80 regional Recovery 
and Recycling Centers were established under the domestic refrigeration substitution 
programme. The R&R centers were established and equipped and served as centers to 
demanufacture domestic refrigerators and air con units. This included the recovery of ODS. All 
workshops are obliged by the government to recover ODS during maintenance operations, and 
the government of Cuba is considering introducing a system in the future that will further 
promote/incentivize the recovery of ODS for recycling or destruction. 
 
The operation of the recollection programme in Cuba is fully funded by the government, and 
most of the recovered ODS Waste comes from the following programmes 

 Domestic Refrigerator Substitution Programme (including energy in-efficient Air con 
units). 

 Chillers Replacement Programme 
 Commercial Retrofit Programme under the NPP 

 
No funds are being requested for the operation of the recollection scheme in Cuba.  
 
Transport 

Transport is a real challenge in Cuba. Transport of ODS waste has so far been done in an ad hoc 
manner and no structured approach has been taken. A clear limitation in Cuba is the lack of 
dedicated vehicles for transport of ODS waste, and there is also a lack of cylinders for transport 
of recovered ODS at the workshop level to municipal centers.  

This proposal includes a component that will create a real structure for transport of recovered 
ODS waste at all levels in Cuba. This includes the procurement of specialized transport units 
plus the cost of adapting them to transport of ODS between the different actors in Cuba (1000 
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workshops, 169 municipal centers, 80 R&R centers, regional and central storage facilities, and 
final disposal at the cement factory. This would include recovery equipment, tools, and 
materials, ODS identifiers, ancillary equipment, etc. to transfer ODS from smaller to larger 
cylinders at the transport units.  

The government of Cuba would cover the cost of all personnel involved in transport of ODS 
waste in the country. 

Storage 

Cuba has regional and central storage facilities that were created under the Domestic 
Refrigeration substitution programme. 

The current system has its limitations and would need some improvements in order to be a fully 
operational system that would complement the general ODS Waste Management System in 
Cuba. The government of Cuba is requesting funds to cover the costs of procuring Recovery 
equipment and associated tools/ODS identifiers/materials/storage cylinders/ancillary equipment 
that would allow transfer of ODS waste from smaller to larger cylinders as well as temporary 
storage in the regional and central storage centers. The proposal also includes the procurement of 
1000 cylinders that would allow each of the workshops to store temporarily recovered ODS 
waste until it is transported to the storage centers. 

The proposal includes the procurement of 6 powerful recovery machines that can be placed in 
the specialized transport units (2) and in regional and central storage centers (4). I would be 
important to note that the recovery machines would need to have a high capacity in order to be 
able to transfer ODS waste between cylinders of different sizes in Cuba taking into consideration 
the hot temperatures in the country.  

The government of Cuba covers all the operational costs of the facilities. 

Final Disposal 

The government of Cuba suggested initially pursuing a two-tier strategy with destruction of ODS 
waste in cement kilns and through the mobile plasma arc technology. Cuba has accepted the 
recommendation of the MLF Secretariat and will only request funding for the reconversion of the 
cement kilns at the cement factory.  

The government of Cuba would like to request funding to cover the initial start up investment 
costs to adapt cement kilns to be able to destroy ODS waste. In annex 3 you will find the plans 
for the cement kiln reconversion and the associated costs have been calculated by the 
government of Cuba based on the recommendation from the Government of Japan. International 
experts would be needed to provide technical assistance for technology transfer and training of 
national experts. 
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The proposal also include the monitoring of emissions coming from the ODS Waste destruction. 
This is an important part of a MLF funded project. 

The government of Cuba would cover all construction costs (labor) as well as labor costs related 
to assembling the ODS destruction system at the cement factory. The government of Cuba would 
cover all operating costs of the system. 

10 % contingency has been added to investment costs. 

Project Monitoring 

A national team of experts will be set up to monitor project implementation and progress. This 
includes the monitoring of transport, storage and final disposal of ODS in Cuba in order to make 
the system more effective among all the stakeholders.  

The national labor cost of the project-monitoring unit will be covered by the government of 
Cuba.  

Dissemination of results nationally and internationally 

Lessons learned will be documented and shared nationally as well as internationally. The project 
will generate valuable information about how to develop a full system of ODS destruction with a 
well placed collection, transport, storage and destruction system in place. This would allow other 
interested countries in setting up a business model that would be based on the Cuban experience. 

__________ 
 
 
Responsibilities of participants 
 

 The Ministry of Science Technology and the Environment (Ministerio de Ciencia 
Tecnología y Medio Ambiente – CITMA, for its acronym in Spanish), through its 
Technical Ozone Office, is in charge of regulating, establishing, inspecting and 
controlling the recovery, collection, transport, destruction and emissions of ODS; 
 

 The Ministry of Construction (MICON) through its Cement Business Group and the 
Siguaney Cement plant, will have the responsibility for destruction of ODS recovered in 
the country; 
 

 The Interior Commerce Ministry  (Ministerio de Comercio Interior - MINCIN for its 
acronym in Spanish), through the Industrial Equipment and Services Enterprise (Empresa 
Industrial de Equipos y Servicios - EIESA) is in charge of the totality of the process of 
recovery, collection and ODS transport until the destruction facilities; 
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 The MINCIN, through the EIESA is in addition in charge of the destruction of ODS 
through the Plasma Arc technology in the plant that will be set up in the central 
“Reforma” warehouses; 

 
 The enterprises and entities that have servicing units (workshops), recovery centres and 

maintenance brigades as well as banks of equipment have the responsibility to recover 
and store reusable and/or contaminated refrigerants and to hand them over to MINCIN 
for final collection and storage; 
 

 The enterprises that possess banks of equipment containing ODS refrigerants have the 
obligation to avoid their emission and must, at the end of their useful life, use or hire a 
servicing unit for the recovery and eventual destruction of the refrigerant. 

 
Recovery, collection and transport of ODS 
 

 All refrigeration servicing workshops and maintenance brigades in the country, belonging 
to any of the organisms (OACE – Organismo de Administracion Central del Estado) are 
required to avoid the release to the atmosphere of refrigerant from equipment being 
serviced, repaired, substituted or dismantled and must recover this, store it in equipment 
loaned to them, and hand it over to the municipal MINCIN workshops, the EIESA or 
others as previously agreed with the MINCIN. The entities will have recovery and 
recycling equipment, as well as cylinders to store the ODS to be destroyed. 
 

 The EIESA-MINCIN workshops as well as the municipal MINCIN approved workshops 
are responsible for adequate handling and storage of ODS received and will deliver in 
exchange for these a certificate attesting the quantities received. These entities will have 
recovery and recycling equipment, as well as cylinders to store the ODS to be destroyed. 

 
 The authorized specialized recovery and recycling centers will have the responsibility of 

avoiding emissions of refrigerant from equipment being serviced or dismantled and must 
recover this and hand it over to the municipal MINCIN workshops, the EIESA or others 
as previously agreed with the MINCIN. These entities will have recovery and recycling 
equipment, as well as cylinders to store the ODS to be destroyed. 

 
 The EIESA of the MINCIN is the enterprise responsible for the recovery, collection and 

transport of the ODS recovered from the municipal workshops to the central storage 
facility of the EIESA MINCIN and, from this to the destruction facility. The EIESA will 
have specialized trucks with recovery and recycling equipment as well as cylinders to 
store the ODS to be destroyed. 

 
 CITMA-OTOZ will determine the annual national quota for consumption of refrigerant 

fluids based on the international commitments established under the Montreal Protocol. 
 

 MINCIN is in charge of refrigerant fluids and of the distribution of the quota for Cuba as 
established by CITMA. MINCIN will establish the basis for their distribution, which will 
be based on the total recovered amounts by the different stakeholders. 
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Collection Centers 
 
There are two collection systems working in parallel in Cuba, one for ODS recovered from the 
refrigerator replacement project, and one covering all other aspects of ODS recovery. The first 
system is structured around 80 regional collection centers, and the second collection system 
includes 1000 local level workshops. As there are 169 municipalities, one of the above 
mentioned 1,000 workshops acts as a municipal level center. The ODS recovered by the 1,000 
workshops thus feeds into 169 municipal level workshops. This is complemented by central 
storage facilities, including the main one in Havana.  
 
Under the refrigerator dismantling project, after stockpiling, the refrigerators are transported to 
one of the 80 regional dismantling and recovery centres. This decentralized system has the 
advantage of avoiding the transport of the old refrigerators with dead weight over a long distance 
to a central area in Havana.  
 
Upon receipt, data for each appliance is recorded, verified and entered into a computer. The ODS 
from each refrigerator is recovered by the technician using special equipment according to best 
practices, labeled and stored in cylinders and refrigerators are then dismantled by taking out the 
compressors and stripping out the door and walls.  
 
The foam insulation is segregated from the metal door and wall. Metal, plastic and wires are 
sorted and sold to scrap metal dealers. Although the volume of foam that is available in Cuba 
may make it viable for a vacuum system to be deployed in order to avoid ODS emissions during 
the dismantling process, this is not contemplated by the country at present. The insulation foam 
is currently being landfilled for subsequent destruction.  
 
The centers will be managed by trained Managers, supported by technician(s) and assistant(s). 
The operational costs and salaries will be paid by the Government of Cuba.  
 
The pick up would be scheduled to take place on a regular basis (for example once a month) by 
means of two specialized truck, each equipped with high volume recovery equipment, identifiers 
etc and that would in turn deliver this to the destruction facilities. These trucks would also be 
tasked with maintaining the destruction facilities properly stocked so as to avoid any 
interruptions in the supply of ODS for destruction. 

 
Equipment needs for the continued recovery, collection and transport of ODS (most of it already 
provided under NPP). 
 

 Local Workshops 
Storage tanks 
Recovery equipment 
Hoses and connectors 
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 Municipal Workshops and R&R Centers 
Storage tanks 
Recovery equipment 
Hoses and connectors 
 

 Central Storage facility 
Storage tanks 
Recovery equipment 
Hoses and connectors 
Specialized mobile units for recovery including hoses (2)  
 
2 Specialized vehicles are needed to transport the recovered ODS between the different levels 
(Workshops, Municipal Centers, R&R Centers, Central Storage Facilities, and Final disposal 
facility). 
 
Equipment needs for destruction of ODS with rotary kiln technology 
 
Rotary cement kilns provide an excellent technical option for the destruction of ODS given 
specific characteristics such as: 
 

 High flame temperatures which can reach 1800-2000 Cº and 1400-1500 Cº in the 
substances, virtually guaranteeing destruction of all organic matter; 

 Long residence times, as a consequence of large oven size and volumes, which can reach 
6 seconds in the oven per-se, and not considering the residence time in the thermal 
interchange towers. This allows for the oxidation of all gas–phase organic compounds; 

 Highly alkaline environment within the clinker kiln, which guarantees that all acidic 
components such as hydrochloric and hydrofluoric acids and other sulfur compounds 
(SO2 and SO3) will be neutralized; 

 No residues are generated in the form of either ashes or scoria. In small quantities, heavy 
metals are incorporated, in a stable form, into the structure of the clinker and do not affect 
its properties or final quality.    
 

Given the high temperatures and long residence times, these kilns are ideal vehicles to destroy 
organic compounds of a high chemical stability such as CFCs and HCFCs. The destruction of 
Freon gases in rotary cement kilns solves one of the main problems associated with the 
destruction of these kinds of substances, namely the emission of acidic gases (HCL & HF) given 
that these react with the calcium salts present in the primary feedstock, and combine to form 
CaCl2 and CaF2, these are not emitted as gases, but rather come to form a part of the clinker 
while not affecting its intrinsic properties or quality. 
 
On the other hand, chlorine contained in these gases constitutes the main problem given that it 
can, not only affect the quality of the cement, but also the kiln itself. An excess of this gas in the 
hot gas flux of the kiln will contribute to the unlimited thickening of the crust that adheres to the 
refractory coating and that can reduce significantly the interior of the kiln, affecting its 
productivity and as a result the whole country, in particular as regards white cement as there is 
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only one such facility in the country. This effect is significantly more marked in dry process 
kilns. 
 
For the above-mentioned reasons the precise and continuous control of the dosage of CFCs and 
HCFCs being injected into the kiln is the single most important requirement in the destruction 
process of these gases. 
 
Consultation with local experts has indicated that there are at least one cement plant in Cuba that 
can be set up as an ODS-Disposal Centre and used for the destruction of ODS waste. This 
facility, known as the Siguaney Cement Plant of the Grupo Empresarial del Cemento (Cement 
Business Group) is located in the town of Siguaney located in the province of Sancti Spiritus, 
approximately 300km to the South-East of Havana. This facility includes 4 rotary kilns (3 for 
grey process, one for white, each capable of producing 22 tons per hour) that are slated to 
produce for 2011 a total of 141,000 tons of grey cement and 56,000 tons of white cement under 
the humid type process.  
 
It is proposed under this project to adapt 2 of the 4 kilns for destruction (one producing grey and 
one producing white cement). The combined clinker production capacity for 2011 of these two 
kilns is planned at 103,000 tons, which, considering a destruction potential of 0.1kg of CFC/ton 
of clinker represents a destruction capacity slightly under 10.3 tons of CFC per year (or a higher 
quantity of other types of ODS waste). 
 
The required set up for the injection of ODS into the kilns includes: 
 
Area for reception and storage of cylinders – requires the construction of a closed facility to store 
cylinders at ambient temperature and includes a scale for weighing as well as a system to 
transport them. 
 
Dosage area – requires the construction of a closed facility where the conditions for the 
positioning of the cylinders from which the gas will be injected into the kiln will be created. This 
includes: 

 Tanks to place the cylinders in a 300 C bath to facilitate the extraction of the gas. For 100 
kg cylinders a system of irrigating collars to increase the height of the bath will be 
required; 

 System of manifolds and gauges allowing for the simultaneous connection of the 
cylinders to the main circuit connecting to the kiln, via a pressure regulator and an 
automatic control panel; 

 Vacuum pump to fully recover the gas from the cylinders; 
 Filter system to recover and separate oil containing gas mixtures, to avoid clogging of the 

system; 
 Insulating material to cover piping and ensure temperature control; 
 Hoist system for cylinders. 

 
0.5” piping will be used to inject ODS into the primary air fan of the kiln burner. It is important 
to note that the injection of these gases should only take place once the kiln has reached a stable 
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operating condition and an emergency valve will be placed close to the entry point for automatic 
cut-off, should there be any unexpected interruptions in the operation of the kiln. 
 
The dosage of gases injected into the kiln will take place according to the concentration of CFC 
present in the feedstock flux, in such a way that the stable operation and quality of the clinker 
will not be affected. 
 
The following diagrams illustrate the intended set-up of the system, as well as the parts required 
and were developed based on information and recommendations provided by Japan. 
 
 
 
 

 
Feedstock system 
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            Válv. 

          Emerg. 

 

 
 
 
 

 
 Components Quantity 

1 Emergency shut off valve 2 

2 Flow control valves 2 

3 Flux meter 2 

4 Air filters 2 

5 Two stage vacuum pump 1 

6 Hot water pump 1 

7 Temperature regulating valves for the warm water baths 3 

8 Automatic electric switching valves (line changes) 7 

9 Ball valves (cylinder connectors) 60 

Aire Comprim. 

Aire Comprim.

Vaporizador

Al quemad.del Horno 

Calefacción por

Cinta eléctrica
Cilind. 100kg 

Flujo 
metro

V álv. 
Mando
flujo

Termómetro  

Cilind. 20 kg. 

Ventilador
Primario
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10 Hoses (cylindre connectors) 30 

11 Rail for transport of cylinders 1 

12 Ball valves for refrigerant, degassing and vapour 9 

13 Valves for general maintenance 13 

14 Control valve for entry point into feedstock line 1 

15 Valves for entry point into circulation line 2 

16 Ball valve for entry point into vaporizing chamber 1 

 
Total cost of the disposal activity including costs not covered by the Multilateral Fund and, the 
sources of funding for covering these costs 
 
The total collection, transport, dismantling, recovery and the destruction cost of CFC-12 and 
HCFC-22 using the cement kiln technology have been estimated in this document to be of 
approximately US$400,000 for the government of Cuba and of US$525,200 for the MLF plus 
39,390 US$ in support cost, bringing the grand total to US$964,590. These indicative data will 
be verified at project implementation.  
 
Project sustainability of the underlying business model 
 
The MLF funding will cover the costs of implementation and operation of the pilot project for 4 
years. With the expected destruction of an estimated 15.1 tons per year, this project could 
potentially destroy the currently stored ODS in around 8 years. 
 
The concept of a business model is slightly different in the Cuban context as the Cement factory 
is a company that is owned and run by the government of Cuba and, operational expenses at the 
cement factory are covered by the government of Cuba (now and in the future). The costs of the 
services are assumed by the government of Cuba as a part of its commitment to the environment.  
 
It is the Government of Cuba’s responsibility to cover to cost of running the services and it will 
pay to the government enterprises that are involved in this scheme. In other words, a business 
model exists but the characteristics are different from what is seen in many other countries. 
 
 
iii. Other sources of funding. 
 
As mentioned throughout this document, the Government of Cuba has to date invested over 700 
million US dollars to collect, manage and store the ODS intended for destruction and intends to 
continue supporting the recovery, collection and transport activities, as well as to continue 
providing support through technical expertise, storage facilities, staff (including engineers, 
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managers, technicians, assistants, etc.), training facilities, assembly/construction, equipment, 
monitoring etc. as might be required by the project. 
 
The government of Cuba will continue to finance the operation of 80 R&R centers, as well as 
additional activities under the refrigerator replacement programme, (to name a few) which as 
described in this document, represent a huge co-financing investment from Cuba in this project 
 
In addition, there are already around 1,000 workshops integrated into this activity, representing 
an estimated 5,000 technicians, 80 R&R Centers and Central Storage Facilities, and the cost of 
operation are financed by the country. In addition, there is currently in place a fully 
computerized database that is centrally controlled by EIESA. This requires equipment, IT 
expertise and follow up, and the database is updated regularly to take into account all of the 
changes and movements relative to the collection, transport and storage of ODS. 
 
Although this investment cost is to be verified during project implementation, an initial estimate 
is that an amount representing no less than US$ 400,000 will be required and provided by Cuba, 
to ensure provision of the above-mentioned services. This is a very low estimate provided by the 
government of Cuba, and the real cost is much higher. 
 
Although as also mentioned previously Cuba would be interested in exploring this approach in 
the future, at present in practical terms there are no voluntary market options for Cuba. However 
it is important to note that the energy savings achieved from the decommissioning of energy-
inefficient units has allowed for large reductions in consumption of fossil fuels on an annual 
basis, and has in addition liberated thermoelectric generation capacity which is vital for the 
development of the country.  
 
UNDP is actively working on looking for alternative sources of funding for carbon credits, and 
this strategy is actively being pursued in other ODS Waste Management Demonstration projects. 
However, in the context of the current proposal for Cuba this is currently not seen as a viable 
option in the short run. Cuba is still in the initial phases of exploring the potential of accessing 
Carbon Markets and is willing to further explore this option in the future, however the country 
does not want to make project success dependant on factors that are completely out of its control. 
Exploring the option that carbon markets could potentially co-finance future operations of the 
ODS waste management in Cuba, once the demonstration project has been completed, will 
however be pursued. 
 
iv. Concept for monitoring the origin of recovered ODS 
  
In order to guarantee the accurate and almost “real-time” monitoring of the Cuban implemented 
National Total Substitution Programme for High-Energy Consuming, ODS Based Refrigerators 
and Air Conditioners, the government implemented a detailed and stringent compulsory 
monitoring and verification plan. This not only to avoid double counting and error but more 
particularly to guarantee the traceability and chain of custody of the recovered units, the ODS 
they contained and their transport towards a storage facility.  
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This system will form the basis of the monitoring system which will be further reinforced and 
adapted to follow the ODS all the way from their current point of storage to their ultimate 
destruction, both for destruction using the rotary cement kiln technology, as well as for that using 
the plasma arc technology. 
 
v Assurances that the amount of ODS mentioned will actually be destroyed. 
 
These assurances will be provided and backed up by the registry held in the destruction facilities 
which will have to match that of the central storage facilities and which will, in addition, be 
backed up by the certificates provided to the enterprises from which ODS have been picked up. 
  
The Cement Company is responsible for the destruction of the ODS in the cement kiln. Each 
month it must submit an official report to the CITMA (Ministry of Science, Technology and 
Environment) and annually to the National Statistics Office. The Center for Environmental 
Inspection and Control is the unit that will carry-out frequent audits to assure that actual ODS 
quantities have been disposed of in an environmentally sound manner. The national ozone unit 
will also conduct periodic inspections at the cement plant destruction facility.  
 
The proposed activities at the cement facility have been elaborated by officials from the 
government of Japan and would allow Cuba to comply with international standards 
 
An additional source of information will be the registry from the automatic injection facility to 
be set up at the kiln, as well as the registry of use from the plasma arc machine, which can also 
be correlated with actual produced quantities of cement. 
  
vi Exploration of other disposal options for the used ODS. 
 
Although other options were studied, including transporting these ODS for destruction abroad 
(for which initial estimates prepared by Cuba showed that price to destroy over 260 tons ranged 
in the 2.5 to 3 million dollars), as well as burning these in the flaring towers (not allowed for 
under the UNFCCC), the only viable alternatives for the country were the ones detailed 
throughout the document. 
 
More importantly, the costs of destruction of the current stock should not be compared with the 
cost of the start up activities in Cuba for the simple reason that the two things aim at doing 
different things. Exporting all ODS waste would eliminate Cuba’s current problem with ODS 
waste but there would be no installed capacity at the local level to deal with future stocks of 
recovered ODS waste. On the contrary, the suggested project would install national capacity that 
would allow Cuba to deal with ODS waste not only now, but also in the future.
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4.    PROJECT COSTS 
  
Table-4: Project Budget – cost estimation 
 

Tasks Activity # Units US$/Unit Cost Purpose 

General      

Local Transportation 

Specialized equipment for local 
transport ODS Waste in Cuba 
(1000 workshops -> 169 
Municipal centers -> 80 R&R 
Centers -> Central Storage 
Facilities -> Final Disposal). 
Including adaptation of vehicles. 

  70,000 

Transport 

Operating Costs 
Disposal Centre Manager (3 years) 

As required  
Government 
contribution 

 

  Assistant (3 years) 
As required  

Government 
contribution 

 

  Rental of space  
As required  

Government 
contribution 

 

  
Office Equipment (Including 
computers for monitoring) 

  10,000 
Monitoring 

  Running costs (water, electricity) 
As required  

Government 
contribution 

 

  

Industrial Recovery machines 
(transfer ODS waste between 
cylinders), ancillary equipment, 
associated tools, ODS identifiers, 
materials, etc.    

6  60,000 

Transport & 
Storage 

  
Temporary storage cylinders at 
the 1000 workshops. 

1000 80 80,000 
Storage 

Capital Costs - Cement Kiln Technology    
 

 
Automatic control panel for 2 
kilns 

1 70,000  70,000 
Destruction 

 

Equipment, including gauges 
(high pressure, low pressure), 
flow valves, regulators, 
manifolds (high and low 
pressures), air and oil filters, 
electronic speed flow 
transmitter, electronic 
combustion gas analyzer  

1 122,000 122,000 

Destruction 

 

Electrical components, 
including cables, switches, 
tubing, supports, switch boxes, 
control panel, etc. 

1 5,000 5,000 

Destruction 

 

Hydraulic components, 
including heating elements, 
gas cylinders, relief valves, 
manifolds, gauges, supports, 
inox steel tubing, electronic 
weighing scale, portable gas 
identifier, etc. 

1 35,000 35,000 

Destruction 
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Labour costs for design and 
construction of sites 

As required  
Government 
Contribution 

 

 10 % contingency  23,200 23,200  

Assistance and Outreach    
 

Technical Assistance 
Technology Transfer, Training  
(International Consultant) 

 30,000 30,000 
Destruction 

Outreach and Monitoring 

Workshops to share 
information with other 
countries in the region and 
System to control/monitor use 
and movements of empty/full 
cylinders, identifiers gas 
chromatography  

  20,000 

Outreach 
and 

Monitoring 

  Total    525,200  

 
On behalf of the Government of Cuba, UNDP requests a grant for the first phase of this project 

amounting to 
 

Project Cost - US$ 525,200 
   

Support Cost (7,5 %) - US$ 39,390 
 

Total Cost - US$ 564,590 
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IMPLEMENTATION/MONITORING 
 
Table-5: Implementation Schedule 

 
 

TASKS 2011 2012 
    

1
Q 

 
2
Q 

 
3
Q 

 
4
Q 

 
1
Q 

 
2
Q 

 
3
Q 

 
4
Q 

 
1
Q 

 
2
Q 

 
3
Q 

 
4
Q 

MF Project 
Approval (end 2010) 

            

Receipt of Funds X            

Grant Signature  X           

Project Start-up  X           

Procurement 
arrangements  

 X           

Arrival of equipment   X X         

Phase I – Training 
and trials 

            

Arrival of parts and 
set up of kiln facility 

  X          

Arrival of Plasma 
machine and 
chemicals 

   X         

- Training by 
supplier 

   X         

- Trial and Testing     X        

 
Analysis/Reporting/
preparation phase II 

     X       

Phase II - Operation             
Operation       X X X X X X X 

Mid term and final  
Analysis/Reporting 

       X   X  

Final report            X 
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Table-6: MILESTONES FOR PROJECT MONITORING 

 
 

TASK MONTH* 

Project document submitted to beneficiaries 2 

Project document signatures 4 

Procurement of technologies 6 

Phase I – Modifications to cement kiln and testing 7 

Testing/analysis/reporting 7 

Phase II – start of full scale operations 7 

Phase 1 – Training and trial runs 
Plasma machine and chemicals delivered 

8 

Training and Trial Runs 9 

Testing/analysis/reporting 10 

Phase II – start of full scale operations 12 

Mid-term review – analysis/reporting 24 

Phase II project closure – final reporting 48 

 
* From project approval 

 

From experience, demonstration projects normally take more time than what was initially 
foreseen. One good example is the successful Chillers demonstration project. 

In the beginning there will be a period of initial investment and installation. Then trials and start 
up will follow. The continued verification and monitoring of the processes are important in order 
to maximize the efficiency of the system while minimizing the possibility of damage to the 
equipment. Some time would also be needed to destroy a reasonable quantity of ODS waste. It 
should be possible to share initial results after 1-2 year with other countries in the region but the 
continued operation of the system is important to make the necessary adjustments and fine-
tuning that would help to ensure the long term, cost-effective and risk free operation of the 
system.  
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This not only applies for the destruction of ODS, but it is equally important for the logistics 
related to the ODS management (transport, storage, etc.) system in Cuba. 

 

 

6. Appendixes 
 

Appendix 1: Transmittal Letter 

Appendix 2: Quotation from ASADA Corporation 
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Appendix 1: Transmittal Letter 
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Appendix 2: Quotation from ASADA Corporation 
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