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Executive Summary

The project “Pilot Demonstration Project on ODS Waste Management and Disposal” was
submitted by UNIDO, as implementing agency, on behalf of the Governments of Lebanon. It
was approved in November 2014 at the 73rd Meeting of the Executive Committee (ExCom)
of the Multilateral Fund of the Montreal Protocol, at the funding level of USD 123,475
(excluding Agency Support Costs (ASC)). Thus, the overall expenditure of the project is
USD 115,774.

The objective of the project was to develop a sustainable strategy to destroy stocks of
unwanted Ozone Depleting Substances (ODS) in Lebanon. The original strategy looked into
the establishment of local destruction capacity for the disposal of ODS waste and other
chemical waste in Lebanon, which can be used by other countries in the region. In response
to the decision of the 72" meeting of ExCom of the Multilateral Fund an alternate strategy
that looks into the feasibility of exporting ODS for destruction was developed. The project
activities are divided into four components:

- Component 1: Quality testing and aggregation of ODS waste at national level
- Component 2: Transportation of ODS waste

- Component 3: Strategy for export and destruction

- Component 4: Awareness raising, training and project monitoring

The project proposal aimed at the safe, environmentally sound and efficient destruction of
14.54 metric tonnes (MT) of ODS waste in Lebanon. The waste collected within the project
included mainly ozone depleting Chlorofluorocarbons (CFCs).

In total, 12.74 MT of CFCs including 3.70 MT halon of ODS waste were identified during
the project PRP stage as presented in the table below:

Group of ODS Quantity of ODS waste (MT)
CFC-11 2.07
CFC-12 10.59
CFC-500 0.01
CFC-502 0.07
Halon 3.70
Total 16.44

Table 1: Quantities of CFCs and Halon identified in Lebanon

The project collected all the ODS stocks that were identified including provision of cylinders
as well as identifying an interim-storage facility of CFCs and halons. The project raised
awareness of ODS waste management and developed a strategy to destroy CFCs and halon
stocks identified in Lebanon. The overall cost effectiveness as per the project document
approved for the destruction of CFCs is 9.69 USD/kg taking into account all activities related
to the project components 1-4. The project did not achieve its initial goal as a result of the
high costs associated with the export and destruction of the collected ODS wastes. Although
Lebanon is implementing various programmes on Persistent Organic Pollutants (POPs)
management in the framework of its obligations under the Stockholm Convention, finding
synergies with POPs destruction were not possible, due to obstacles in both legislation and
institutional arrangements of the beneficiary country.

FINAL REPORT Submission, 4 May 2020
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I. Background Information

The 58 meeting of the ExCom of the Multilateral Fund 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 project “Pilot demonstration
project on ODS waste management and disposal” was submitted jointly by UNIDO, as lead
agency, on behalf of the Governments of Lebanon. It was approved at the 73 meeting of the
ExCom of the Multilateral Fund in November 2014 (UNEP/OzL.Pro/ExCom/73/62, Decision
73/55), at the funding level of USD 134,588 including ASC.

The Government of Lebanon is in the possession of a substantial amount of unwanted ODS
which need to be destroyed. There is potential for future stocks of unwanted ODS, in
particular CFCs from end-of-life recovery of still existing larger, still operating CFC
installations, and Hydrochlorofluorocarbons (HCFCs) with future gradual phase-out of the
different HCFCs in Lebanon.

The project aims at environmentally sound destruction of 16.44 metric tonnes (MT) of ODS
waste planned to be collected from various sectors in Lebanon. In addition, a strategy will be
formulated focusing on the destruction of the 3.70 metric tonnes of unwanted Halon stocks to
be collected. The waste to be collected that were identified during the preparation stage of the
project and the survey done in the year 2012 included mainly ozone depleting CFCs is shown
in the table below:

Sector CFC-12/kg CFC- R-502/kg R- Halon/kg Total/kg
11/kg 500/kg

Service workshops 2570.4 1250 40.8 0 0 3861.2
Training centers 734.4 0 0 0 0 734.4
Hotels 231.2 0 27.2 13.6 0 272.0
Hospitals 299.2 0 0 0 0 299.2
Malls and 13.6 0 0 0 0 13.6
supermarkets

Cold rooms 1196.8 0 0 0 0 1196.8
Importers 5540 816 0 0 0 6356.0
Lebanese Army 0 0 0 0 369.5 369.5
TOTAL 10,585.6 2066.0 68.0 13.6 369.5 16,428.2

Table 2: Estimated quantities (Identified) of CFC and Halon Stocks for Disposal in Lebanon

The implementation of this project will contribute to the long-term sustainability of ODS
destruction activities in Lebanon from a variety of angles including enforcing legislation
addressing ODS disposal; creating the adequate enabling environment to enforce the
obligation to destroy ODS waste; ensuring a cooperative environment in the setting up of an
ODS disposal infrastructure in the country; and encouraging owners of ODS stocks to co-
finance ODS destruction activities in the country upon completion of this project.
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II. Project Objective and Components

The objective of the project is to develop a sustainable strategy to destroy stocks of unwanted
ODS in Lebanon. The original strategy submitted at the 72"¢ meeting of the ExCom of the
Multilateral Fund looked into the establishment of local destruction capacity for the disposal
of ODS waste and other chemical waste in Lebanon, which can be used by other countries in
the region. However, in response to the decision of the 72" meeting of the ExCom of the
Multilateral Fund, an alternate strategy that looks into the feasibility of exporting ODS for
destruction abroad was considered.

The project recognized cement kilns as destruction facilities. However, while technically
possible, the commitment of the kilns and regulatory issues make this technical possibility
difficult to implement. Hence, the project intends to export the ODS to be destroyed. Should
the difficulties related to the commitment of kilns and regulatory issues be resolved during
the start-up phase of the project implementation, the project could be implemented by
establishing and using national destruction facilities without additional cost to the Executive
Committee. In doing so, the project will develop the appropriate technical and human
resources capacity for ODS waste management at country level, including aggregation,
storage and disposal.

The project activities were divided into four components:

Component 1: Quality testing and aggregation of ODS waste at national level, including
identification and selection of facilities to collect national ODS waste stocks, provision of
storage equipment (ISO cylinders), technical assistance for the analysis of the composition of
the ODS waste stocks, and preparation of required documentation.

Component 2: Transportation of ODS waste including the assessment of the optimal means
for transport of the ODS waste from the facility in Beirut to a destruction facility abroad.

Component 3: Determine feasible options for the destruction of halons and develop strategy
for destruction abroad including the assessment of the optimal means of destruction of the
ODS waste to a facility within the European Union (EU) or United States of America as
Lebanon does not have ODS destruction facilities, taking into account requirements of the
Basel Convention.

Component 4: Awareness raising, training and project monitoring. In order to ensure that the
ODS waste collected and disposed of is properly accounted for, the process was closely
monitored and data was recorded.

A total of 2.5 Metric Tons of Halon-1211, 400 kg of R-11 and 325 kg of R-12 waste has been
collected. The results achieved thus far for project components 1, 2, 3 and 4 are described in
the following sections.

FINAL REPORT Submission, 4 May 2020
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II1. Activities and Achievements

Component 1: Aggregation of ODS at the National Level

Collection and aggregation of ODS waste was performed on the national level taking
into account all the sectors.

1) Collection and Aggregation: The first step was to contact Refrigeration and Air-
Conditioning (RAC) servicing companies, national training centers, large end-users such
as government agencies including the Lebanese Army, importers and waste management
companies to collect information about the quantities of ODS waste that had been
identified in the country. The National Ozone Unit (NOU) consulted services technicians
and managers of the identified collection centers. The identified waste included mainly
ozone depleting CFCs. The table below highlights the quantities of ODS waste and non-
ODS waste identified, taking into account the results of the chemical analysis of the
waste mixtures. It is important to note that the quantities identified were kept in the
storage facilities of the end-users due to the limited resources at the NOU for storage of
those wastes.

. Qu? T‘t'ty of . Qua.n.tlty of Quantity identified of non-
identified waste identified ODS 0DS waste (MT)
(MT) waste (MT)
Total: 41.37 32.79 8.58

Table 3: Quantities of ODS and non-ODS waste identified.

2) Chemical Analysis: Chemical composition and analysis of collected ODS waste
mixtures was important step to determine the quantity of ODS waste that will be
destroyed under the pilot project and to reduce the destruction costs. Cost estimates
provided by eligible destruction facilities indicated 25-30% higher costs for destruction
of waste mixtures without chemical analysis of their composition. However; the NOU
made contacts with different destruction facilities worldwide and the offer for the
destruction of ODSs from TREVERIA Environment-France, at a cost of US$ 149,060.00
for the environmental disposal of the stocks collected of R-11 and R- 12 waste and
Halon-1211.

The project selected the certified laboratory for composition analysis of the waste
mixtures collected. It was using gas chromatography and aware of the analytical methods
and standards to perform this type of analysis.

The project collected all the ODS waste taking in consideration the quality of the ODS
waste as well as all the identified sectors. The quantity of ODS waste identified is 41.37
and the collected amounts to 3.225 tons.

Component 2: Transportation of ODS Waste

1) Selection of Interim Storage Facility: The project recognized cement kilns as
destruction facilities. However, while technically possible, the commitment of the kilns
and regulatory issues made this technical possibility difficult to implement. To this, the
project identified a storage facility at the outskirts of Beirut. The collected stocks of ODS
waste were tested once more for purity at the storage facility before loading.

FINAL REPORT Submission, 4 May 2020
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Approaches to transport the collected ODS waste to the destruction facility were
explored to include identifying local owners of other types of hazardous wastes, such as
persistent organic pollutants (POPs) that would be willing to co-transport their wastes
with the aggregated waste from the project, safely transporting the waste quantities to the
destruction facility, etc. Nonetheless, finding synergies with POPs destruction were not
possible, due to obstacles in both legislation and institutional arrangements in Lebanon.

2) Supply of Cylinders and Tools: This activity was implemented in cooperation with
selected stakeholders. The project recruited a national consultant to coordinate transport
of cylinders (of approx. 70 companies) to aggregation point in Beirut. The collected
cylinders containing Halons, R-12 and two drums of R-11 were stored at a facility
arranged by the NOU

Prior to the use, the cylinders were inspected and certified. The cylinders were weighed
and recorded accordingly. The cylinders were then stored in the waste storage facility
pending export and destruction.

FINAL REPORT
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Photos 1-5: Sample photos of ODS waste collected and the interim storage facility.

The project successfully procured all the necessary cylinders and tools for the
collection of all the ODS waste. Interim storage facilities have been identified until the
export of the ODS waste is commissioned and carried out.

Component 3: Strategy for ODS Export and Destruction

NOU and main stakeholders were involved in this design and the development of the
destruction strategy.

1) Selection of Destruction Facility: There are no destruction facilities in Lebanon. For
that reason, appropriate destruction facilities had to be identified abroad. European
Union (EU) countries were considered due to their geographical proximity but also
because of type of destruction technologies and the level of emission control. The criteria
for selecting eligible destruction facilities were defined based on the list of approved
destruction technologies as prepared by the Technical and Economic Assessment Panel
(TEAP) and the list of approved destruction technologies in the EU (Annex VII of
EC/1005/2009! on Substances that Deplete the Ozone Layer). Several licensed facilities
in 13 EU countries were identified that met the defined criteria.

The strategy for ODS waste export and destruction was developed together with the
NOU and main stakeholders in October 2016 followed by a series of meetings with
technical experts and ministry officials. The strategy built on existing national and
international policies and regulations for ODS waste management. The strategy took into
consideration that in Germany, Czech Republic, United Kingdom and Australia, the use
of halons is banned in all non-critical uses, while the United States and Japan allow its
use in existing systems. Many countries have established central halon banks, where
halon is purified and stored for critical use or destruction. Critical uses are generally
closely monitored in order to prevent misuse. The project identified the United States as
the potential destruction facility due to the regulatory approaches in the use of ODS for
critical use.

2) Destruction of ODS Waste Abroad: NOU issued a call for proposals for potential
destruction facilities. In total, 3 responses were received and evaluated in 2018. During
the evaluation process it was realized that the amount quoted superseded the available
project funds as already mention in Component 1 (2). As such, UNIDO engaged A-Gas
International and offered to destruct the CFC-12 and recycle the Halon 1211 for “critical
use” but due to the shortage in funds available no actions were taken. The positive effect
of recycling of ODS for critical use include reduced emissions because there are no
landfills and no venting of the gases into the atmosphere. Moreover, it also contributes to
increased resource management due to the consistent quality and predictable supplies of
Halon 1211 on the local market.

The process for preparing export and import permits as well as non-objection notices for
the destruction of CFC-12 and recycling of Halon 1211 was initiated. An updated
inventory of the ODS and CFC-12 was carried out confirming cylinder serial numbers,
gas weight as well as the source of the gases.

I Regulation (EC) No 1005/2009 of the European Parliament and of the Council of 16
September 2009 on Substances that Deplete the Ozone Layer
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On-going project implementation was slightly hampered due to the unexpected turn of
events because of the political crisis in October 2019. As a result, the NOU put on hold
all communication and correspondence with UNIDO and A-Gas International until the
political situation in the country was resolved.

The project developed and implemented an ODS waste destruction strategy. Licensed
facilities were identified and a call for proposals was issued. Based on the bidding
procedure, all the potential bidders quoted prices that are higher than the available
project funds. A-Gas International presented an offer based on the understanding that
CFC-12 will be destructed and Halons 1211 will be stored in existing halon banks for
critical use.

Component 4: Awareness Raising, Training and Project Monitoring.

National workshops were organized in Tripoli and Beirut attracting government
stakeholders as well as technical experts within the RAC sector.

1) National Training Workshop on Aggregation of ODS Waste: One national training
workshops on aggregation of ODS stocks for destruction and improvements was
organized in Tripoli, Lebanon in March 2015. The main objective was to disseminate
experiences with the operational collection and aggregation system in other countries
within the region, and to assist Lebanon to enhance the collection of ODS waste during
the project life and beyond. The main topics discussed included review of Lebanon’s
ODS legislation with respect to the disposal of ODS; analysis of how regulatory
measures in Lebanon could strengthen the sustainable management of refrigerants and
ODS waste; analysis of how regulatory measures could enhance the operation of national
ODS waste management schemes in line with Montreal Protocol provisions; and
explaining the key steps for implementation of disposal activities in Lebanon including
data survey, laboratory analysis, training activities, aggregation, transportation,
verification, destruction and monitoring. The outcomes of the workshop included
commitment to ODS waste aggregation and proper storage; and commitment to
introduce environmental fees for the import of ODS. Participants that attended the
workshop included government representatives, national experts on ODS management,
end-users and other relevant stakeholders.

2) National Training Workshop on ODS Waste Management: National training
workshop on ODSs waste management was organized in Beirut, Lebanon in December
of 2015. The main goal was to build the capacity of major stakeholders involved in ODS
waste management and to discuss the key steps to implement disposal activities in
Lebanon including the data survey, laboratory analysis, training activities, aggregation,
transportation, verification, destruction, and monitoring. Participants that attended the
workshop included the NOU, government representatives, national experts on ODS
management, end-users and other relevant stakeholders.

The project conducted two training workshops and capacitated 42 participants on ODS
waste aggregation, data survey, laboratory analysis, transportation, verification,
monitoring and destruction.
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IV. Cost Considerations and Financial Status

The pilot demonstration project on ODS-waste management and disposal for Lebanon
was approved at a funding level of US $134,588 plus ASC. The cost of the project was
calculated at US $11.6/kg which is lower than the threshold of US $13.2/kg provided for
in decision 58/19. The residual balance upon financial completion of the project will be
returned to the Multilateral Fund.

The pilot demonstration project on ODS-waste management and disposal for Lebanon
aimed to demonstrate the safe, environmentally sound and efficient disposal of 12.73
metric tonnes of ODSs waste identified in different locations in Lebanon. However, The
actual amount of ODS waste collected is 3,225 metric tonnes (MT) of CFC-11 and R-12
as well Halon-1211. The destruction of the collected quantities of ODS waste is
contingent on the availability of funds. Therefore, due to the expenditures so far on the
different project implementation activities (US$ 115,774.00), the remaining funds
available (US$ 7,701.00) will not be sufficient to cover the cost of the shipping of the
waste and destruction at a facility in France (Cost offered: US$ 169,060.00).

The actual total cost of the project is US$ 115,774.

Budget Obligations + Expenditure |Funds Available
123,475 115,774 7,701
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V. Lessons Learned and Recommendations

During the implementation process of the project, it was evident that when collecting the
waste the numbers/quantities differ from the figures/quantities during the survey and
identification of the waste in the different site. The reasons for that as advised by several
enterprises is they do not know what to do with that waste and they just dumped them or
released in the atmosphere due to the age of the cylinders as they are in bad conditions.

The other findings we encountered during the implementation process of the project, is the
cost of destruction/recycling. We recommend that each country should have an existing
facility to do the job otherwise the high cost of shipping and destruction/recycling will offset
the project implementation due to the high in cost of implementation.

Halon wastes are more readily available but unfortunately, there appears to be little demand
for recycled halons within the country as well so these wastes will continue to build up. The
concept of halons for critical use should be mainstreamed in the RAC sector as well us in the
relevant industries. Moreover, national policy on ODS waste management should factor in
the benefits of recycling ODS for critical use that include reduced emissions because there
are no landfills and no venting of the gases into the atmosphere. Moreover, it also contributes
to increased resource management due to the consistent quality and predictable supplies of
halons on the local market.

It is paramount that Lebanon mobilizes funding to build capacity for ODS destruction to be
done locally as neighbouring countries with small amounts of waste stocks indicated interest
in the outcome of the project so that they can have a nearby destination for their wastes. This
is cost effective since no export and destruction of ODS waste aboard is necessary.

The high cost of incineration is an obstacle for the destruction of unwanted ODS waste. It is
recommended that the government to review possibility of establishing special funding to
encourage ODS wastes destruction. This type of funding could be sourced from the MLF as
well as ODS producers.
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Annex 1: Abbreviations and Acronyms

ASC Agency Support Costs

CFC Chlorofluorocarbon

ExCom Executive Committee

HCFC Hydrochlorofluorocarbon

MT Metric Tonnes

NOU National Ozone Unit

ODS Ozone Depleting Substances

RAC Refrigeration and Air-Conditioning
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