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 1         PROJECT DETAILS 

1.1 Summary Description of the Project 

The TW Ghana Project (“Project”) collects recovered and stockpiled ozone depleting substances (ODS) 
in Ghana and transports them to the United States for destruction at a facility that meets the Montreal 
Protocol’s TEAP requirements.  ODS were used as refrigerants, and while their production was banned 
by the Montreal Protocol, they are still in use and broadly distributed in consumer quantities throughout 
the world.  The Project will establish a local network to identify and collect ODS material and aggregate it 
for destruction.  The Project is conducted under VM0016 and utilizes the VMD0048 Module. 

The Project provides important emissions reductions.  ODS are potent greenhouse gases with a global 
warming potential of up to 10,900 times that of carbon dioxide.  Ghana has no mandate to destroy ODS.  
Ghana also has no domestic destruction facilities capable of destroying ODS and, prior to the Project, 
had been unsuccessful in efforts to destroy ODS with designated money from the Multilateral Fund.  It is 
estimated that the Project will result in no less than 150,000 metric tonnes of emissions reductions and 
as much as 1,050,000 metric tonnes across multiple destruction events (project instances) over the ten-
year project period.  Without the Project, these gases would otherwise be released into the atmosphere 
contributing to climate change. 

1.2 Sectoral Scope and Project Type  

The Project falls under Sectoral Scope 11 and should be considered a grouped project.  Each shipment 
of ODS from Ghana to the United States will be destroyed in a discrete event and verified separately.   

1.3 Project Proponent 
 

Organization name Tradewater, LLC 

Contact person Gabriel Plotkin 

Title Vice President 

Address 1411 W. Carrol, Unit N, Chicago, IL 60607 

Telephone 312-273-5122 

Email gplotkin@tradewater.us 

1.4 Other Entities Involved in the Project 
 

Organization name City Waste Recycling, Ltd. 

Role in the project Partner in the collection and aggregation of ODS in Ghana 

Contact person Jurgen Meinel 

Title President 

Address Afiaman-Pokuase, Next to Chief’s Palace, GA West – Greater Accra, 
Ghana 

Telephone 024-431-5069 

Email recycling.ghana@gmail.com 



1.5 Project Start Date 

The Project start date is September 11, 2018, the date Tradewater first destroyed ODS collected from 
Ghana and began generating GHG reductions.     

1.6 Project Crediting Period 

The Project crediting period is from September 11, 2018 through September 10, 2028.  Tradewater will 
seek immediate crediting for any individual destruction event.   

1.7 Project Scale and Estimated GHG Emission Reductions or Removals 

Project Scale 

Project X 

Large project 

Year Estimated GHG emission 
reductions or removals 
(tCO2e) 

2018 20,000 

2019 150,000 

2020 100,000 

2021 100,000 

2022 100,000 

2023 100,000 

2024 100,000 

2025 100,000 

2026 100,000 

2027 100,000 

Total estimated ERs 970,000 

Total number of crediting years 10 

Average annual ERs 97,000 

1.8 Description of the Project Activity 

The Project involves the collection and aggregation of small, dispersed sources of ODS throughout 
Ghana.  ODS will be collected from refrigerants and other appliances that have been taken out of service, 
as well as from stockpiled consumer quantities of ODS.  Tradewater will partner with City Waste 
Recycling, Ltd., in order to identify, collect, and aggregate ODS in Ghana.   

Because Ghana lacks destruction capacity, Tradewater will transport the consolidated ODS from Ghana 
to the United States, or another country for destruction.  Tradewater will have the ODS destroyed at one 
of several facilities in the United States that comply with the Montreal Protocol requirements for the 
destruction of ODS, including the Heritage Thermal Services facility in East Liverpool, OH or another 
country with sufficient destruction capacity. 



1.9 Project Location 

The project location will be Ghana, in that all ODS will be collected in Ghana.  The City Waste Recycling 
facility will be the source of consolidation activities.   

The destruction of the ODS will occur in the United States, or in another country with sufficient 
destruction capacity.  Tradewater will endeavour to transport all ODS directly from Ghana to the country 
of destruction, but it is possible that the material will travel by ship through other ports of call along the 
way.   

1.10 Conditions Prior to Project Initiation 

Ghana currently has no law, rule or regulation requiring the destruction of ODS.  It also has no equipment 
capable of destroying ODS consistent with the requirements of the Montreal Protocol.  Accordingly, 
absent this project, recovered and stockpiled ODS in Ghana has no end-of-life solution short of release 
into the atmosphere. 

1.11 Compliance with Laws, Statutes and Other Regulatory Frameworks 

Ghana has no law, statute or other regulatory framework mandating the destruction of ODS.  This is 
confirmed in an email from the National Project Coordinator of the Montreal Protocol Unit at the Ghana 
Environmental Protection Agency attached as Appendix A.  



Ghana regulates the export of ODS from Ghana as a non-hazardous waste under L.I. 1812 (2005).  
Permission to export can be, and for the Project will be, obtained by request using the application in 
Regulation 4(2) of L.I. 1812.  A copy of the full regulation is attached as Appendix B.   

United States law permits the import of ODS for the purpose of destruction through an application 
process administered by the United States Environmental Protection Agency, Stratospheric Protection 
Division.  All ODS included in the Project will be imported with permission of the US EPA and reporting 
will be made under 40 CFR 82.13(g)(4) and 40 CFR 82.24(c)(1).   

Once in the United States, the ODS must be handled according to certain Environmental Protection 
Agency and Department of Transportation Rules.  These are the same rules applicable to the handling of 
domestic-sourced ODS, with which Tradewater is intimately familiar.  Tradewater is an EPA-Certified 
reclamation facility and all of its employees hold EPA 608 or 609 certifications.   

1.12 Ownership and Other Programs 

1.12.1 Project Ownership 

Tradewater purchases and obtains title to all ODS collected and aggregated in Ghana through a contract 
with either the entity recovering ODS from appliances or the owner of any stockpile.  Title will include the 
right to any removal, limitation, reduction, avoidance, sequestration or mitigation of any greenhouse gas 
arising from or relating to the destruction of the ODS.   

1.12.2 Emissions Trading Programs and Other Binding Limits 

The GHG reductions from the Project are not included in any other emissions trading program and will 
not and cannot be used for any existing compliance program.  There is no such regime in Ghana, and the 
only other compliance program that Tradewater currently participates in is the regulated Cap and Trade 
program in California, which does not consider ODS sourced from outside the United States to be eligible. 
Tradewater will not seek crediting through any other program. 

1.12.3 Other Forms of Environmental Credit 

The Project has not sought or received any other form of GHG-related environmental credit.  The Project 
is not eligible to participate in any other such program.   

1.12.4 Participation under Other GHG Programs 

The Project has not been and is not seeking registration under any other GHG program.   

1.12.5 Projects Rejected by Other GHG Programs 

The Project has not been rejected by any other GHG programs.   

1.13 Additional Information Relevant to the Project  

Eligibility Criteria 

The Project is designed to bring multiple shipments of ODS from Ghana to the United States for 
destruction.  Each shipment will be separately destroyed and each destruction event will be considered a 
new instance of the project activity, subject to verification and credit issuance.  The project boundaries, 
baseline scenario, and additionality determinations will remain the same for each instance. 

Leakage Management 



The Project is designed to prevent leakage in the best way possible – by partnering with a recycling 
company to ensure proper capture of ODS at refrigerator end of life, and by acquiring stockpiled material 
that would otherwise continue to be stored in a stockpile (with resulting release from disposable 
cylinders).  Beyond our project, there are no destruction facilities and there is little to no reclamation and 
recycling capabilities in Ghana. 

For the most part, there will be no additional project leakage.  Ghana does not have an infrastructure for 
the recovery and reclamation, and therefore reuse, of CFCs.  This means that, in a baseline scenario, 
virtually all of the collected CFCs would have leaked or been released into the atmosphere and therefore 
do not require any accounting of substitute substances.  Moreover, the Project focuses principally on the 
collection of stockpiled Consumer Quantity CFCs which have no ongoing market demand and would in 
the baseline leak or be released into the atmosphere.  See Appendix E, Affidavit of Nana Kwame Abbam. 

Commercially Sensitive Information  

The ODS destroyed by Tradewater is typically purchased.  It is not necessary to include in the Project 
Description information regarding pricing and other terms, and Tradewater considers the terms 
associated with the acquisition of ODS to be commercially sensitive and confidential and will not disclose 
that in connection with the project. 

Sustainable Development  

The Project contributes to grass roots economic development in Ghana.  Tradewater adopts a small-
scale aggregation approach to identifying and collecting ODS.  Most of the volume comes from consumer 
quantity cylinders in addition to reclaimed material from appliances.  Tradewater provides funding to local 
partners to identify and collect material, creating job opportunities at the local level.  In addition, 
Tradewater’s Project partner, City Waste Recycling provides additional community services that will be 
funded through the partnership with the Project.  City Waste Recycling recycles waste ranging from e-
waste and batteries to sawdust and plastic.  From this waste, City Waste Recycling generates products 
such as plastic pellets, printed circuits boards, and compost.  

The Project supports United Nations sustainable development goals 1 (No Poverty), 12, (Responsible 
Consumption and Production), and 13 (Climate Action). 

Further Information 

None available. 

2 APPLICATION OF METHODOLOGY 

2.1 Title and Reference of Methodology  

The Project will seek crediting under VM0016, Recovery and Destruction of Ozone-Depleting 
Substances, Version 1.1, 30 November 2017, utilizing VMD0048 Activity Method for the Determination of 
Additionality for Recovered and Stockpiled ODS Refrigerant Projects, Version 1.0, 30 November 2017.   

2.2 Applicability of Methodology 

The Project will meet all Applicability Conditions of VM0016 and VMD0048.   

VM0016: 



• The Project will only source ODS from existing stockpiles and recovered from appliances.  It will 
not include destruction of ODS manufactured for the sole purpose of their destruction.  
Tradewater will demonstrate compliance with written documentation identifying the source of all 
included ODS. 

• The Project will take place in an Article 5 country (Ghana, collection and aggregation) and a Non-
Article 5 country (United States, destruction.) 

• The Project will only include CFC ODS listed in Appendix I.  This will be demonstrated through 
laboratory samples of all ODS destroyed. 

• The Project will collect, store and transport all ODS in cylinders or other hermetically sealed 
containers. 

VMD0048: 

• The Project will collect and destroy only recovered CFC refrigerant or consumer quantity CFC 
refrigerant. 

• The Project will include CFC refrigerant collected in Ghana, which does not have any schemes or 
program designed to incentivize ODS destruction.   

2.3 Project Boundary 
 

Source Gas Included? Justification/Explanation 

Ba
se

lin
e 

Emissions 
through the 
release of ODS 
refrigerants into 
the atmosphere 

CO2 No  

CH4 No  

N2O No  

ODS Yes Main emission source in the baseline 

Pr
oj

ec
t 

Emissions 
through on-site 
fossil fuel and 
electricity 
consumption at 
the recovery 
facility 

CO2 Yes This will be a minor source of emissions 
but will be calculated 

CH4 No Excluded by the methodology 

N2O No Excluded by the methodology 

Other No N/A 

Emissions 
through 
transportation of 
ODS from the 
recovery facility 
to the destruction 
facility 
 

CO2 Yes This will be a minor source of emissions 
but will be calculated 

CH4 No Excluded by the methodology 

N2O No Excluded by the methodology 

Other No N/A 

Pr
oj

ec
t Emissions 

associated to the 
destruction 
process of ODS 

CO2 Yes This will be a source of emissions and will 
be calculated 

CH4 No Excluded by the methodology 

N2O No Excluded by the methodology 



Source Gas Included? Justification/Explanation 
ODS Yes This will be a minor source of emissions 

but will be calculated 

 

  Project Boundary diagram. 

2.4 Baseline Scenario 

The Baseline Scenario for this project is a version of R4.  In the absence of the Project, ODS in Ghana 
will be released into the atmosphere (either directly or through leakage).   

Ghana has no law, statute or other regulatory framework mandating the destruction of ODS and it 
remains lawful to import, export, possess, sell and use ODS.  These facts are confirmed in an email from 
the National Project Coordinator of the Montreal Protocol Unit at the Ghana Environmental Protection 
Agency attached as Appendix A and in L.I. 1812 attached as Appendix B. 

In 2010, Ghana sought funding from the United Nations Environment Programme (UNEP) for a pilot 
project to assist with the capture of ODS refrigerant from equipment at the end of its useful life and to find 
a pathway to destruction, but those efforts were ultimately unsuccessful for financial and technical 
reasons.  See UNEP, Project Proposal: Ghana, November 3, 2010, attached as Appendix C.  A program 
to encourage capture was established and implemented by Tradewater’s partner in the Project, City 
Waste Recycling, but no pathway to destruction was ever opened and Ghana remains without any 
destruction capacity.  See Appendix A.  The absence of any destruction capacity in Ghana, as well as the 
financial and technical barriers to the UNEP pilot project, means that neither R1, R2 nor R3 are credible 
alternatives to the Project. 

Similarly, Ghana has no market for the sale of stockpiled ODS.  The affidavit of Nane Kwame Abbam, 
one of three importers of ODS into Ghana prior to the manufacturing ban in 2010, explains that 
commercial sales of imported CFC-12 have diminished since 2010 and he has very few opportunities to 
sell the thousands of kilograms of CFC-12 he still possesses.  He continues to possess a stockpile of 
more than 30,000 pounds of material.  The experience of City Waste makes clear that the same is true 
for ODS recovered from equipment at the end of life.  City Waste contacted Tradewater and offered to be 
a Project Partner because they were responsibly capturing ODS at refrigerator end of life as part of a 



government program but had no market into which they could sell the recovered ODS and no equipment 
to reclaim or reuse the ODS.  All recovered ODS simply sat in recovery cylinders with no alternative use. 
 
The result is that the baseline for ODS in Ghana is release into the atmosphere – either quickly, because 
it is not captured from equipment at end of life, or slowly, because it is captured and placed into 
stockpiles or simply remains in existing stockpiles with no future use.        

2.5 Additionality 

Additionality for the Project falls under VM0016, Section 7.1.   

Step 1: Regulatory surplus exists because Ghana has no rules or regulations mandating the destruction 
of ODS.  See Appendix A. 

Step 2: The Project is designed specifically to meet the requirements of the VMD0048.  The CFC 
refrigerants collected will be recovered from appliances or collected in consumer quantities. 

2.6 Methodology Deviations 

For certain destruction events, Tradewater plans to utilize a hazardous waste combustor in the United 
States that is subject to the Resource Conservation and Recovery Act (RCRA) and with a RCRA permit 
for the ODS destruction facility stating an ODS destruction efficiency of at least 99.99%.  In those cases, 
Tradewater will present the RCRA permit (as opposed to any TEAP-specific certification) as evidence 
that the destruction “occur[s] at a facility that has a valid host country permit for ODS destruction and 
meets the screening criteria for destruction technologies set out in” the TEAP Report of the Task Force 
on Destruction Technologies, Chapter 2 (2002).  To the extent this is deemed a deviation from VM0016, 
it should be noted that destruction facilities regulated by the U.S. EPA as a RCRA-permitted hazardous 
waste combustor are “automatically considered a qualifying destruction facility” without further TEAP 
testing under the Climate Action Reserve’s Ozone Depleting Substances Project Protocol, (United 
States, Version 2.0, June 27, 2012), as well as the California Air Resources Board’s Compliance Offset 
Protocol Ozone Depleting Substances Projects (November 14, 2014) and the American Carbon 
Registry’s Methodology for the Quantification, Monitoring, Reporting and Verification of Greenhouse Gas 
Emissions Reductions and Removals from the Destruction of Ozone Depleting Substances and High-
GWP Foam (Version 1.1 September 2017).   

3 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS 

3.1 Baseline Emissions 

Baseline emissions will be quantified using the method described in Section 8.1 of VM0016. Below are 
the equations used with explanation and justification of methodological choices including the selection of 
emission factors and default values. 

 
𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂,𝑦𝑦 = 𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑟𝑟𝑟𝑟,𝑦𝑦 + 𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦        (1) 
 
Where: 

 
𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂,𝑦𝑦 = Total quantity of baseline emissions from ODS refrigerants and blowing 

agents (foam) which would be released into the atmosphere in the 
absence of the project activity in year y [tCO2e]  

 
𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑟𝑟𝑟𝑟,𝑦𝑦 = Baseline emissions from ODS refrigerants which would be released into 

the atmosphere in the absence of the project activity in year y [tCO2e] 



𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦 = Baseline emissions from ODS blowing agents contained in insulation 
foams of refrigeration appliances which would be released into the 
atmosphere in the absence of the project activity in year y [tCO2e]. 
Since this project does not involve the recovery and destruction of ODS 
blowing agents contained in insulation foams, these emissions are 
assumed to be zero. 

 
 
 Baseline emissions from ODS refrigerants are determined as follows: 
 

𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑟𝑟𝑟𝑟,𝑦𝑦 = ∑𝑛𝑛 ((𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 × 𝑉𝑉𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 𝐵𝐵𝐸𝐸𝑉𝑉𝐷𝐷) + (𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 × 𝐷𝐷𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 × 

𝐵𝐵𝐸𝐸𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦) + (𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 × 𝑂𝑂𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 𝐵𝐵𝐸𝐸𝑂𝑂𝐷𝐷)) × 𝐺𝐺𝐺𝐺𝐺𝐺𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,I    (2) 
              

1 = 𝑉𝑉𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 + 𝐷𝐷𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 + 𝑂𝑂𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
   
Where: 

  
𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑟𝑟𝑟𝑟,𝑦𝑦 = Baseline emissions from ODS refrigerants which would be released into 

the atmosphere in the absence of the project activity in year y [tCO2e] 

𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
,𝑖𝑖,𝑦𝑦 

= Quantity of ODS refrigerant i destroyed by the project activity in year y 
[tODSi] 

𝑉𝑉𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 = Rate of ODS refrigerants (destroyed) which would be vented into the 
atmosphere in the baseline [%,0-100%]. For this project, a value of 0% is 
applied for stockpiled Consumer Quantity CFC. A default value of 100% is 
applied for ODS refrigerant recovered from end-of-life equipment.  

𝐵𝐵𝐸𝐸𝑉𝑉𝐷𝐷 = Emission factor for the rate of ODS refrigerants (destroyed) which would 
be vented into the atmosphere [1] 

𝑂𝑂𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 = Rate of ODS refrigerants (destroyed) by the project activity which would 
also be destroyed in the baseline [%,0-100%]. For the purposes of this 
project, the default rate of 0% is used because there is no government 
mandate, product stewardship scheme, or other program that creates an 
incentive or mechanism for ODS refrigerant destruction in Ghana, where 
the project activity occurs. 

𝐵𝐵𝐸𝐸𝑂𝑂𝐷𝐷 = Emission factor for the rate of ODS refrigerants (destroyed) by the 
project activity which would also be destroyed in the baseline [0] 

𝐷𝐷𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 = Rate of ODS refrigerants i which would remain in, or be recovered and 
become part of, a stockpile in the baseline [%,0-100%] For this project, a 
value of 100% is applied for stockpiled Consumer Quantity CFC. A default 
value of 0% is applied for ODS refrigerant recovered from end-of-life 
equipment. 

𝐵𝐵𝐸𝐸𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 = Emission factor for the rate of ODS refrigerant i (destroyed) which would 
be reused in the baseline [0-1.0] 

𝐺𝐺𝐺𝐺𝐺𝐺𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖 = Global warming potential of ODS refrigerant type i that converts 1 ton of 
ODS i to tons of CO2 equivalents. [tCO2e/tODSi] 

 𝐵𝐵𝐸𝐸𝑉𝑉𝐷𝐷 = 1          (4) 
        𝐵𝐵𝐸𝐸𝑂𝑂𝐷𝐷 = 0          (5) 
        EFRR,refr,i = 1 (1 - LRrefr,i) tcp        (6) 
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Because the destruction of the ODS refrigerants by the project activity is not mandated by law, 
statute or other regulatory framework applying in the host country (Ghana), no adjustment of the 
baseline is required. 

3.2 Project Emissions 
 

Project emissions will be quantified using the method described in Section 8.2 of VM0016. Below 
are the equations used with explanation and justification of methodological choices including the 
selection of emission factors and default values. 

Project emissions in year y are: 

• Emissions that are caused by the project activity due to energy consumption at the ODS 
recovery facility 

• Emissions that are caused by the project activity due to ODS transportation 

• Emissions that are caused by the project activity due to ODS destruction 
 

𝐺𝐺𝐵𝐵𝑦𝑦 = 𝐺𝐺𝐵𝐵𝐵𝐵𝑛𝑛𝑟𝑟𝑟𝑟𝐸𝐸𝑦𝑦_𝐶𝐶𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶,𝑦𝑦 + 𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇,𝑦𝑦 + 𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,𝑦𝑦   (14) 

             
 

𝐺𝐺𝐵𝐵𝑦𝑦 = Project emissions during year y [tCO2e] 

𝐺𝐺𝐵𝐵𝐵𝐵𝑛𝑛𝑟𝑟𝑟𝑟𝐸𝐸𝑦𝑦_𝐶𝐶𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶
,𝑦𝑦 

= Project emissions from energy consumption at the ODS recovery 
facility during year y [tCO2e] 

𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇,𝑦𝑦 = Project emission from ODS transportation during year y [tCO2e] 

𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,

𝑦𝑦 

= Project emission from ODS destruction during year y [tCO2e] 

 
Determination of 𝐺𝐺𝐵𝐵𝐵𝐵𝑛𝑛𝑟𝑟𝑟𝑟𝐸𝐸𝑦𝑦_𝐶𝐶𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶,𝑦𝑦: 

 
𝐺𝐺𝐵𝐵𝐵𝐵𝑛𝑛𝑟𝑟𝑟𝑟𝐸𝐸𝑦𝑦_𝐶𝐶𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶,𝑦𝑦 = 𝐺𝐺𝐵𝐵𝐵𝐵𝐶𝐶,𝑦𝑦 + 𝐺𝐺𝐵𝐵𝐸𝐸𝐶𝐶,𝑗𝑗,𝑦𝑦        (15) 

𝐵𝐵𝐸𝐸𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖 = Emission factor for the rate of ODS refrigerant i (destroyed) which would be 
reused in the baseline [0-1.0] 

𝐿𝐿𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖 = Leak rate of ODS refrigerant i (destroyed), which would remain in, or be 
recovered and become part of, a stockpile in the baseline [%,0-100%]. For 
this project, the default values of the applicable annual emission rates 
given in the latest version of the Climate Action Reserve’s Article 5 ODS 
Project Protocol will be used. Namely, a value of 25% is applied for the 
portion of ODS refrigerant that was part of a privately held stockpile that 
could legally be sold into the market, and a value of 100% is applied for the 
portion of ODS refrigerant recovered from end-of-life equipment. 

𝑇𝑇𝐷𝐷𝐶𝐶 = Project crediting period [10] 
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 Where: 

 
Determination of 𝐺𝐺𝐵𝐵𝐵𝐵𝐶𝐶,𝑦𝑦: 

 

𝐺𝐺𝐵𝐵𝐵𝐵𝐶𝐶,𝑦𝑦 = 𝐵𝐵𝐶𝐶𝐺𝐺𝑃𝑃,𝑦𝑦 × 𝐵𝐵𝐸𝐸𝐸𝐸𝑟𝑟𝑖𝑖𝑔𝑔,𝑦𝑦 × (1 + 𝐷𝐷𝑂𝑂𝐿𝐿𝑦𝑦)              (16) 

 

Where: 

 
 
Determination of 𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇,𝑦𝑦 and 𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,𝑦𝑦: 

 
For project emissions due to ODS transportation and destruction, the project proponent shall 
apply the default factors provided by the latest version of the CAR Article 5 Ozone Depleting 
Substances Project Protocol: (Calculating Default Project Emissions from ODS Destruction 
and Transportation) 

 
𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇,𝑦𝑦 + 𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,𝑦𝑦 = (𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 + 𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑓𝑓𝑓𝑓𝑓𝑓,𝑖𝑖,𝑦𝑦) × 
𝐵𝐵𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇+𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,𝑦𝑦       (19) 

Where: 
 

𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇,𝑦𝑦 = Project emission from ODS transportation during year y 
[tCO2e] 

𝐺𝐺𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,𝑦𝑦 = Project emission from ODS destruction during year y [tCO2e] 

𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 = Quantity of ODS refrigerant i sent for destruction by the 
project activity, including eligible and ineligible material, 
during year y [tODSi] 

𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑓𝑓𝑓𝑓𝑓𝑓,𝑖𝑖,𝑦𝑦 = Quantity of ODS blowing agent i sent for destruction by the 
project activity, including eligible and ineligible material, 
during year y [tODSi]. Since this project does not involve the 
recovery and destruction of ODS blowing agents contained in 
insulation foams, this mass is assumed to be zero. 

 
𝐺𝐺𝐵𝐵𝐵𝐵𝑛𝑛𝑟𝑟𝑟𝑟𝐸𝐸𝑦𝑦_𝐶𝐶𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶,𝑦𝑦 = Project emissions from energy consumption attributable to the ODS 

recovery facility during year y [tCO2e] 

𝐺𝐺𝐵𝐵𝐵𝐵𝐶𝐶,𝑦𝑦 = Project emissions from electricity consumption from the grid at the 
ODS recovery facility during year y [tCO2e] 

𝐺𝐺𝐵𝐵𝐸𝐸𝐶𝐶,𝑗𝑗,𝑦𝑦 = Project emissions from fossil fuel consumption attributable to the 
ODS recovery facility including third party used fossil fuel to generate 
energy for the ODS recovery facility during year y [tCO2e]. Since the 
recovery of ODS in this project does not consume fossil fuels, these 
emissions are assumed to be zero. In the event that changes in the 
future, any associated emissions from the use of fossil fules at the 
recovery facility will be calculated as described in equations 17-18 of 
VM0016 
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𝐵𝐵𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇+𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓
𝑛𝑛,𝑦𝑦 

= Default emission factor aggregating both transportation and 
destruction emissions [tCO2] (sourced from CAR, as above). 
The values used in this project will be 7.5, consistent with the 
conservative default value recommended in Section D.3 of 
Version 2.0 of the CAR Article 5 ODS Project Protocol.  
 

 

3.3 Leakage 
 

The baseline for ODS in Ghana is release into the atmosphere – either quickly, because it is not 
captured from equipment at end of life, or slowly, because it is captured and placed into 
stockpiles, or simply remains in stockpiles with no future use. And because stockpiled ODS in 
Ghana is not sold or re-used in Ghana, the destruction of ODS in this Project will not lead to the 
production or consumption of other refrigerant chemicals, and therefore no substitute refrigerant 
emissions will be calculated. 

LEODS_Substitute,y = 0. 
 
 

     
3.4 Net GHG Emission Reductions and Removals 
 

Emission reductions are calculated as follows: 
 

𝐵𝐵𝐷𝐷𝑂𝑂𝑂𝑂𝑂𝑂,𝑦𝑦   =  𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑦𝑦  + 𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦  − 𝐺𝐺𝐵𝐵𝑦𝑦  − 𝐿𝐿𝐵𝐵𝑦𝑦    (22) 
 

Where: 
 

 

𝐵𝐵𝐷𝐷𝑂𝑂𝑂𝑂𝑂𝑂,𝑦𝑦         
 

 

      = means total emission reductions during year y [tCO2e] 
 

 
𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑦𝑦 = means the baseline emissions from ODS refrigerants banks which would 

be released into the atmosphere in the absence of the project 
activity during year y [tCO2e] 

𝐵𝐵𝐵𝐵𝑂𝑂𝑂𝑂𝑂𝑂_𝑟𝑟𝑓𝑓𝑓𝑓𝑓𝑓,𝑦𝑦 = means baseline emissions from ODS blowing agents contained in 
insulation foams of refrigeration appliances which would be released into 
the atmosphere in the absence of the project activity during year y 
[tCO2e] 

𝐺𝐺𝐵𝐵𝑦𝑦 = means the project emissions by the project activity during year y [tCO2e] 



PROJECT DESCRIPTION: VCS Version 3

v3.3 15 

𝐿𝐿𝐵𝐵𝑦𝑦 = means the leakage emissions by the project activity during year y [tCO2e]

Year Estimated 
baseline 
emissions or 
removals 
(tCO2e) 

Estimated 
project 
emissions or 
removals 
(tCO2e) 

Estimated 
leakage 
emissions 
(tCO2e) 

Estimated net 
GHG emission 
reductions or 
removals 
(tCO2e) 

Year 2018 20,020 20 0 20,000 

Year 2019 150,150 150 0 150,000 

Year 2020 100,100 100 0 100,000 

Year 2021 100,100 100 0 100,000 

Year 2022 100,100 100 0 100,000 

Year 2023 100,100 100 0 100,000 

Year 2024 100,100 100 0 100,000 

Year 2025 100,100 100 0 100,000 

Year 2026 100,100 100 0 100,000 

Year 2027 100,100 100 0 100,000 

Total 970,970 970 0 970,000 

4 MONITORING 

4.1 Data and Parameters Available at Validation 

Data / Parameter: 𝐺𝐺𝐺𝐺𝐺𝐺𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖 (refrigerants, blowing agents and substitute chemical)

Data unit: tCO2e/tODSi

Description: Global Warming Potential of ODSi

Source of data: IPCC 

Value Applied See Appendix I of VM0016 for a complete list of values 

Justification of choice of 
data or description of 
measurement methods 

As prescribed in Section 9.1 of VM0016 

Purpose of the Data Calculation of baseline emissions and leakage 

Comments: 

Data / Parameter: 𝑉𝑉𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
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Data unit: % expressed as number [0-100%] 

Description: Rate of ODS refrigerants (destroyed) which would be vented into 
the atmosphere in the baseline 

Source of data: Default values prescribed in Section 9.1 of VM0016 

Value Applied A value of 0% is applied for stockpiled Consumer Quantity CFC. A 
default value of 100% is applied for ODS refrigerant recovered from 
end-of-life equipment. 

Justification of choice of 
data or description of 
measurement methods 

As prescribed in Section 9.1 of VM0016. Ghana is an Article 5 
Country 

Purpose of Data Calculation of baseline emissions 

Comments  Calculated as a cumulative rate over the 10-year period following 
ODS destruction. 

 
 

Data / Parameter: 𝑂𝑂𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

Data unit: % expressed as number [0-100%] 

Description: Rate of ODS refrigerants (destroyed) which would be destroyed in 
the baseline 

Source of data: Default value prescribed in Section 9.1 of VM0016 

Value applied 0% 

Justification of choice or 
data or description of 
measurement methods 
and procedures applied 

There is no government mandate, product stewardship scheme, 
or other program that creates an incentive or mechanism for ODS 
refrigerant destruction in Ghana, where the project activity occurs. 

Purpose of Data Calculation of baseline emissions 

Comments: Calculated as a cumulative rate over the 10-year period following 
ODS destruction. 

 
 

Data / Parameter: 𝐷𝐷𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖 

Data unit: % expressed as number [0-100%] 

Description: Rate of ODS refrigerant i (destroyed) which would remain in, or 
be recovered and become part of, a stockpile in the baseline 
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Source of data: Default values prescribed in Section 9.1 of VM0016 

Value applied 100% for stockpiled Consumer Quantity CFC 
0% for ODS refrigerant recovered from end-of-life equipment 

Justification of choice of 
data or description of 
measurement methods 
and procedures applied  

As prescribed in Section 9.1 of VM0016 for Article 5 Countries.  
 
Tradewater will maintain point of origin documentation to 
demonstrate the quantity of ODS refrigerant not sourced from 
products at end-of-life. 

Purpose of Data Calculation of baseline emissions 

Comments Calculated as a cumulative rate over the 10-year period following 
ODS destruction. 

 
 

Data / Parameter: 𝐿𝐿𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖 

Data unit: % expressed as number [0-100%] 

Description: Leak rate of ODS refrigerant i (destroyed), which would remain 
in, or be recovered and become part of, a stockpile in the 
baseline 

Source of data: Climate Action Reserve’s Article 5 ODS Project Protocol, Table 
5.1 

Value applied 25% for ODS refrigerant that was part of a privately held stockpile 
that could legally be sold into the market 

100% for ODS refrigerant recovered from end-of-life equipment. 

Justification of choice or 
data or description of 
measurement methods 
and procedures applied 

Default values as prescribed in Section 9.1 of VM0016 for Article 
5 Countries.  

Tradewater will maintain point of origin documentation to 
demonstrate the quantity of ODS refrigerant not sourced from 
products at end-of-life. 

Purpose of Data Calculation of baseline emissions 

Comments   

 
 

Data / Parameter: 𝐿𝐿𝐷𝐷𝐶𝐶𝐶𝐶𝑠𝑠𝐶𝐶𝑇𝑇𝑖𝑖𝑇𝑇𝐶𝐶𝑇𝑇𝑟𝑟,𝑖𝑖 

Data unit: % expressed as number [0-100%] 

Description: Leak rate of substitute chemical I in year y [0-1] 
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Source of data: CAR Article 5 Ozone Depleting Substances Project Protocol.  

 

Value applied 77% for HFC-134a 

Justification of choice of 
data or description of 
measurement methods 
and procedures applied 

Default values as prescribed in Section 9.1 of VM0016 for Article 
5 Countries.  

 

Purpose of Data Calculation of leakage 

Comments:  

 
 

Data / Parameter: Substitute chemical i 

Data unit:  

Description: Chemical i substituting ODS refrigerant i where in the baseline 
refrigerant ODS would have been re-used and in the project 
scenario must be substituted by other chemicals 

Source of data: CAR Article 5 Ozone Depleting Substances Project Protocol. * 

 

Value applied Tradewater anticipates providing a substitute refrigerant value 
based, in large part, upon a study currently being undertaken 
by Proklima International as part of the German Green 
Cooling Initiative Project.  Until that is completed, or in the 
event it is not completed and no alternative research studies 
or other data are available, Tradewater will use HFC-134a. 
 

Justification of choice of 
data or description of 
measurement methods 
and procedures to be 
applied: 

Default values as prescribed in Section 9.1 of VM0016 for Article 
5 Countries.  

 

Purpose of Data Calculation of leakage 

Comments:  

 
 

Data / Parameter: 𝐵𝐵𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑟𝑟𝑓𝑓𝑛𝑛𝐶𝐶𝐶𝐶𝑓𝑓𝑟𝑟𝑇𝑇+𝑂𝑂𝑟𝑟𝐶𝐶𝑇𝑇𝑟𝑟𝐶𝐶𝐷𝐷𝑇𝑇𝑖𝑖𝑓𝑓𝑛𝑛,𝑦𝑦 

Data unit: tCO2 

Description: Default emission factor aggregating both transportation and 
destruction emissions 
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Source of data:  
CAR Article 5 Ozone Depleting Substances Project Protocol: 
(Calculating Default Project Emissions from ODS Destruction and 
Transportation) 

Value applied 7.5 

Justification of choice of 
data or description of 
measurement methods 
and procedures to be 
applied: 

Default values as prescribed in Section 9.1 of VM0016 for Article 
5 Countries.  

 

Purpose of Data  Calculation of project emissions 

Comments:  

 
 
 
 

4.2 Data and Parameters Monitored  
 
 

Data / Parameter: 𝑀𝑀𝑂𝑂𝐵𝐵𝑂𝑂𝐷𝐷𝐷𝐷,𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,𝑖𝑖,𝑦𝑦 

Data unit: tODSi 

Description: Quantity of ODS refrigerant i destroyed by the project activity in 
year y 

Source of data: • Operation logbook of recovery facility 

• Identification note for each individual ODS container by a 
bill of lading 

• Certificate of Destruction for each individual ODS 
container  

Description of 
measurement methods 
and procedures to be 
applied: 

Refer to Section 9.3 of the VM0016 methodology “Monitoring 
Methodology” and Section VII of the Tradewater VCS Monitoring 
Plan 

Frequency of 
monitoring/recording: 

Each container with ODS sent to destruction 

Value applied Tradewater estimates a value of 2.0 tODS for CFC-12. 
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Monitoring equipment Calibrated scales at the destruction facility 

QA/QC procedures to be 
applied: 

All measurements should be conducted with calibrated 
measurement equipment according to relevant industry standards 
(refer to Section 9.3 of VM0016 “Monitoring Methodology” and 
Section VII of the Tradewater VCS Monitoring Plan) 

Purpose of data Calculation of baseline emissions, project emissions, and leakage 

Calculation method This parameter will be calculated using the weight of the refrigerant 
destroyed and the results of the refrigerant analysis: 
 
MDESTR,refr,i,y = ΣkMDESTR,refr,k x (1-Cm,k/106 – CHBR,k/100) x (CODS,i,k) 
 
Where:  

• MDESTR,refr,k is the total mass of refrigerant destroyed from 
container k [t],  

• Cm,k is the concentration of moisture in the refrigerant in 
container k [ppm],  

• CHBR,k is the concentration of high boiling residue in 
container k [wt %],  

• CODS,i,k is the concentration of ODS refrigerant i in container 
k [wt %] 

 

Comments:  

 
 
 

Data / Parameter: 𝐵𝐵𝐶𝐶𝐺𝐺𝑃𝑃,𝑦𝑦 

Data unit: MWh 

Description: Amount of electricity consumed at the ODS recovery facility from 
the grid during year y 

Source of data: Utility bills, invoices, or statements 

Description of 
measurement methods 
and procedures to be 
applied: 

Electricity consumption is measured by the utility company. The 
recovery of ODS refrigerants represents only a fraction of the work 
performed at the recovery facility and therefore only a fraction of 
the electricity consumption is attributable to the project. However, 
sub-metered electricity consumption data for these activities is not 
available. Therefore, the recovery facility will retain records 
sufficient to document the days on which ODS refrigerant recovery 
occurs and the total electricity consumption will be prorated as 
described below. 

Frequency of 
monitoring/recording: 

Continuously monitored, recorded monthly, aggregated at least 
annually 



 PROJECT DESCRIPTION: VCS Version 3 
 

v3.3 21 

Value applied Tradewater estimates a value of 8.0 MWh per year 

Monitoring equipment Utility meter 

QA/QC procedures to be 
applied: 

Tradewater will review the records of daily ODS recovery. In 
the even that insufficient records exist to enumerate the 
days on which ODS recovery occurred for a given utility 
statement or billing period, Tradewater will conservatively 
assume that all electricity consumption from that period was 
related to ODS recovery. 

Purpose of data  Calculation of project emissions 
  

Calculation method 𝐵𝐵𝐶𝐶𝐺𝐺𝑃𝑃,𝑦𝑦 =Σi MWHtotal,i (drecovery,i/dtotal,i) 
Where MWHtotal,i is the total electricity consumption during the 
billing or statement period i, drecovery,i is the number of days in the 
billing or statement period i during which ODS recovery occurred, 
and dtotal,i is the total number of days in the billing or statement 
period i. 

  

Comments:  
 

            
    

 
 

Data / Parameter: 𝐵𝐵𝐸𝐸𝐸𝐸𝑟𝑟𝑖𝑖𝑔𝑔,𝑦𝑦 

Data unit: tons CO2/MWh 

Description: Grid emission factor during the monitoring period y 

Source of data: Default value prescribed in VM0016 

Value applied 1.3 

Justification of choice of 
data or description of 
measurement methods 
and procedures to be 
applied: 

Default value as prescribed in Section 9.2 of VM0016  
 

Purpose of Data Calculation of project emissions 

Comments:  

 
 

Data / Parameter: 𝐷𝐷𝑂𝑂𝐿𝐿𝑦𝑦 

Data unit:  % 
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Description: Average technical transmission and distribution losses in the grid 
for the voltage level at which electricity is obtained from the grid at 
the project site during year y 

Source of data: Default value prescribed in VM0016 

Value applied 20% 

Justification of choice of 
data or description of 
measurement methods 
and procedures to be 
applied: 

Default value as prescribed in Section 9.2 of VM0016  

 

Purpose of Data Calculation of project emissions 

Comments:  

 

4.3 Monitoring Plan 

Tradewater will rely on the Monitoring Plan for the Collection and Destruction of ODS Pursuant to 
the Verified Carbon Standard Methodology VM0016 attached as Appendix D in order to obtain, 
record, compile and analyse the monitored data and parameters set out in Section 4.2. 

5 SAFEGUARDS 

5.1 No Net Harm 
 
Tradewater is unaware of any potential negative environmental or socio-economic impacts from 
this Project.  Ghana has worked directly with the United Nations Development Programme and 
obtained funds from the Multilateral Fund for the Implementation of the Montreal Protocol to 
develop the infrastructure necessary to responsibly manage and destroy ODS.  A review of those 
documents, as well as participation in a webinar and conference call with Deutsche Gesellschaft 
für Internationale Zusammenarbeit (GIZ) GmbH Proklima, which has engaged directly with the 
Ghanaian Ministry of the Environment to advance those goals, reveal no negative impacts from 
projects of this type.  City Waste and its facility is EPA licensed and regularly updates its license 
every 18 months.  These licenses can be made available during verification. 

5.2 Environmental Impact 

Not applicable 
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5.3 Local Stakeholder Consultation 

Tradewater has partnered with City Waste to ensure local community support for the Project.  
City Waste recycles old, inefficient refrigerators and participates in a government program 
offering a rebate for people in Ghana to upgrade to newer, more efficient appliances.  

Tradewater further engaged with Emmanuel Osae-Quansah, Head, Energy Resource Climate 
Change & Ozone Department Ghana EPA, to ensure that the Project complied with applicable 
local laws around the handling of ODS, and to ensure that exports of ODS from Ghana complied 
with applicable laws as well. 

Moving forward, Tradewater will ensure that the City Waste announces and advertises the Project 
on its website, including listing a contact email for people with questions or concerns about the 
Project.  City Waste will be advised to share with Tradewater any such emails and consult with 
Tradewater on the appropriate response.  At least annually, Tradewater will also consult directly 
with Mr. Quansah, or the appropriate government official should Mr. Quansah depart, to ensure 
that exports of ODS from Ghana have the support of, and comply with, applicable laws.   

5.4 Public Comments 

No public comments were received. 
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APPENDIX A: Ghana EPA Confirmation On Mandate to Destroy   
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APPENDIX B: MANAGEMENT OF OZONE DEPLETING SUBSTANCES AND PRODUCTS 
REGULATIONS 
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18. Delegation of powers and functions 
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IN exercise of the powers conferred on the Minister responsible for the 
Environment by section 28 of the Environmental Protection Agency Act, 1994 
(Act 490) and on the advice of the Environmental Protection Board, these 
Regulations are made this 
15th day of April 2005. 
Scope of Application of Regulations 

1. These Regulations do not apply to imports or exports of controlled substances 
or products that are intended to be used for medical purposes as may be prescribed 
by law. 
Restrictions on trade 

2. (1) A person shall not import or export a controlled substance or product 
 (a) listed in Schedules I and IT except in accordance with a permit issued
 by the Executive Director; 
 (b) listed in Schedule IT on or after the prohibition date specified in the 
 schedule; 
 (c) from or to a country that is not a party to the Montreal Protocol. 

(2) A person who imports or exports a controlled substance or product in 
contravention of sub-regulation (1) commits an offence and is liable on conviction 
to a fine not exceeding 250 penalty units or to a term of imprisonment not 
exceeding one year or to both. 
Application for a permit 

3. (1) An application for a permit to import or export a controlled substance or 
product under sub-regulation (1 )(a) shall be made to the Executive Director and 
shall be as set out in Form A and B of Schedule m. 

(2) The application shall be signed by the applicant but where the applicant is 
a body corporate, the application shall be signed by an officer of the corporation 
authorised to do so. 

(3) The Executive Director shall inform an applicant of the acceptance or 
refusal of the application for a permit to import or export a controlled substance or 
product not later than 30 days after the receipt of the application. 
Issue of permit 

4. (1) Where the Executive Director is satisfied that the applicant has adequate 
and appropriate facilities and equipment to handle a controlled substance or
product without causing damage to the environment, the Executive Director shall 
issue the permit. 

(2) A permit for export issued under sub-regulation (1) shall be as set out in 
Form C of Schedule m. ' 
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Conditions of permit 
      5. (1) A permit issued by the Executive Director shall be subject to such conditions as 
may be specified in the permit or as the Executive Director may determine. 

(2) Without prejudice to sub-regulation (1) a permit issued under this Regulations 
shall entitle only the permit holder to import or export a controlled substance or product 

through the customs port of entry and exit designated in Schedule IV.
(3) The permit holder shall provide a copy of the permit to a customs officer at the 

designated port of entry and exit. 

Non-transferability of permit 
6. A permit issued under this Regulation is not transferable except with the prior 

written approval of the Executive Director. 

Duration and renewal of permit 
 7. (1) A permit issued under this Regulation shall cover a single importation. . (2) The Executive Director may, when renewing a permit vary the conditions 
attached to the permit and impose additional conditions. 

Complaints by aggrieved persons 
     8. (1) A person aggrieved by a decision or action of the Agency may submit a 
complaint in writing to the Minister. 

(2) The complaint shall be submitted to the Minister within 30 days of the 
complainant becoming aware of the decision or action to which the complaint relates. 

(3) The complainant shall 
(a) state the issues objected to: 
(b) have attached a copy of the decision objected to; and 
(c) have attached all documents relevant for considering and determining 

 the complaint. 
 (4) The Minister shall within 14 days of receipt of a complaint 
appoint a panel composed of 
 (a) representatives from the following 
 (i) the Ministry of the Environment not below the rank of a 
 Director; 
 (ii) the Attorney-General's Department not below the rank of 
 a Senior State Attorney; 
 (iii) the Ministry with responsibility for the undertaking; and 
 (b) two persons with specialisation in the relevant field of the undertaking 
 concerned. . 
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(5) The Minister shall refer the complaint to the panel, which shall give a fair 
hearing to all parties and determine the issue as it considers appropriate. 

(6) The panel after hearing all parties may 
(a) uphold the decision of the Agency; 
(b) alter the decision of the Agency; 
(c) request the Agency to re-examine the application where applicable 

 within a specified period; or 
 (d) give any other directives as it considers just. 

(7) A panel appointed under this regulation shall detem1ine the matter and 
report to the Minister within 60 days from the date 0 f reference of any matter by 
the Minister to it. 
          (8) The proceedings of the panel shall be fully documented together with 
reasons for the panel's decision. 

(9) The panel shall cause copies of the decision and proceedings to be sent 
to(a) the Agency; 
(b) the relevant Ministry; and 
(c) the complainant 

Register of permits 
9. There shall be a register known as the Register of Permits in which shall be 

recorded by the Executive Director the names of all holders of permits issued under 
these Regulations. 

Reporting Procedures 
    10. (1) The holder of a permit under these Regulations shall submit to the 
Executive 
Director an annual report containing the information specified in Schedule V. 

(2) Where special reporting procedures are made the condition of a permit 
issued under these Regulations, those procedures shall take precedence over the 
submission of the annual reports as required by sub-regulation (1). 

(3) Where a person who submits a report requests that the inf0rmatlon 
contained in the report be treated as confidential, the person shall include the 
reasons for that request in the report. 

PART II--MISCELLANEOUS

Manufacturing of goods containing or designed to use a controlled substance
11. (1) A person shall not manufacture goods that contain or is designed to use a 

controlled substance specified in Schedule II on or after the date of prohibition 
indicated in the Schedule. 
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(2) A person who contravenes subregulation (1) commits an offence and is liable on 
conviction to a fine not exceeding 250 penalty units or to a term of imprisonment not 
exceeding one year or to both. 

End-user Declaration 
12. (1) A person who buys or receives a controlled substance or product shall sign the end-

user declaration form as set out in Schedule VI. 
(2) An end-user who sells or otherwise supplies or uses a controlled substance or 

product for a purpose other than the purpose declared in the end-user declaration, or sells or 
otherwise supplies a controlled substance or product to any other person commits an offence.

Duty to maintain records 
 13. A person who imports, exports, distributes or sells a controlled substance 
or product shall 
 (a) maintain records containing the applicable information in Schedule 
 VII; and 
 (b) submit the records referred to in paragraph (a) to the Executive 
 Director, every six months from the commencement of the activity. 

Customs verification and labelling 
14. (1) A person who imports or exports any goods into or from Ghana, shall, on request 

by a Customs Officer, tender the goods to the officer for verification as to whether they 
contain or are made with or designed to use a controlled substance. 
 (2) A person who imports, exports or sells any controlled substance or 
 product shall cause the container to have conspicuous label bearing 
 (a) the name of the controlled substance or product; 
                 (b) the name and address of the manufacturer, and the country of origin 
 of the controlled substance or product; 
                (c) the following statement in clearly legible letters 
 ''THIS SUBSTANCE/PRODUCT IS HARMFUL TO THE 
 OZONE LAYER”, and 
              (d) a symbol indicating that the substance or product is harmful to the ozone layer. 

Public awareness and training 
 15. (1) The Agency shall carry out public awareness activities and programmes 
relating to the elimination of ozone depleting substances and products. 

(2) The Executive Director shall, once in each year, publish in the mass media and at 
the offices of the Agency, a list of controlled substances and products and persons permitted 
to import or manufacture controlled substances and products. 
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Taxation 
16. The Minister may recommend to the Minister responsible for Finance, 
that 
 (a) tax exemptions be granted to importers of ozone friendly substances 
 and products specified by the Minister; 
 (b) pollution tax be levied on importers of controlled substances and 
 products specified by the Minister. 

Powers of Environmental Inspector 
17. An Environmental Inspector appointed under section 15 of the 

Environmental Protection Agency Act, 1994 (Act 490) may, in the course of
his or her duties, seize any equipment or any thing which the Inspector 
believes is a controlled product or contains a controlled substance. 

Delegation of powers and functions 
18. The Executive Director may delegate in writing, any of the functions 

and 'powers conferred on the Executive Director by these Regulations to any 
officer of the Agency. 

Offences and penalties 
 19. (1) Any person who 
 (a) fails or neglects to report data to the Executive Director contrary to 
 regulation 10; 
 (b) provides false or misleading information or neglects to keep records 
 contrary to regulation 12 and 13; and 
       (c) contravenes any other provision of these Regulations commits an 
offence and is liable, on conviction, to a fine of not less than 250 penalty 
units or to a term of imprisonment not exceeding one year or to both. 
 (2) A court convicting a person for an offence under these Regulations may 
in addition to the penalty prescribed in sub-regulation (1) 
            (a) order that the permit be revoked; 
 (b) order that the controlled substance or product, which is the subject 
 of the offence, be confiscated, and direct the manner in which it 
 should be disposed of at the cost of the importer; and 
 (c) order that the controlled substance or product be re-exported to the 
 country of origin at the cost of the importer. 

Interpretation 
 20. In these Regulations, unless the context otherwise requires 
 "Agency" means the Environmental Protection Agency; 

--- --
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"(CFC)" means a fully halogenated chlorofluorocarbon of which con-
tains one, two or three carbon atoms; 
"controlled product" means a product that contains, is made up with or
 is dependent on, or designed to contain a controlled substance and 
 includes the products in Schedule I; 
"controlled substance" means a substance specified in schedule II, 
 whether existing alone or in a mixture, and includes that substance 
 when reclaimed, recycled or recovered unless otherwise indicated; 
"end-user" means any person who purchases, receives or manages a 
 controlled substance or product; . 
"Executive Director" means the Executive Director of the Agency; 
"mass media" means publicly exhibited posters, newspapers, radio, tel-
evision or other electronic media used for public communication; 
"Minister" means the Minister responsible for the Environment; 
"Ozone" means the natural gas 03 that is found in the stratosphere; 
"Ozone Layer" means the layer of the atmospheric ozone the plenary 

boundary as defined in the Vienna Convention for the Protection of 
the Ozone Layer; 

"party" means a party to the Montreal Protocol, or any State not party 
to the Protocol but that State is determined, by a Meeting of the 
Parties, to be in full compliance with Article 2, 2A to 2E and 4 of the 
Protocol and has submitted data to that effect in accordance with 
Article 7 of the Protocol; 

"Protocol" means the Montreal Protocol on Substances that Deplete the
 Ozone Layer adopted in 1987, as amended from time to time; 
"reclaimed" in respect of a controlled substance, means recovered, re-

processed and up-graded through a process such as filtering, drying, 
distillation and chemical treatment in order to restore the controlled 
substance to industry-accepted re-use standards; 

"recovered" in respect of a controlled substance means 
(a) collected after it has been used; or 
(b) collected from machinery, equipment or a container during 

servicing or before the disposal of the machinery equipment 
or container; 

"recycled" in respect of a controlled substance, means recovered, 
cleaned by a process such as filtering, drying and re-used, including 
re-used to recharge equipment. 
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SCHEDULE I

CONTROLLED PRODUCTS*

(Regulation 2(1)) 

1. Automobile and truck containing units (whether incorporated in vehicles 
or not). 
2. Domestic and commercial refrigeration and air-conditioning, heat pump 
equipment when containing controlled substances as a refrigerant or in 
insulating material of the product. These include 

Refrigerators 
Freezers 
Dehumidifiers 
Water Coolers 
Ice Machines 

 Air-conditioning and heat pump units 
3. Aerosol products, except medical aerosols 
4. Fire extinguishers 
5. Insulation boards, panels and pipe covers 
6. Pre-polymers 

* This does not include products when transported in consignments of 
personal or household effects or in similar non-commercial situations 
normally exempted from customs attention. 



 

9
L.I.1812

MANAGEMENT OF OZONE DEPLETING SUBSTANCES 
AND PRODUCTS REGULATIONS, 2005 

SCHEDULE II

CONTROLLED SUBSTANCES AND PROHIBITION DATES 
(Regulation 2(1)) 

Date of Prohibition 
Of Import/Export 

Item Controlled Substance

Jan 1, 2002 1. Hydrobromofluorocarbons (HBFCs) 

2.   Chlorofluorocarbons (CFCs)  
      CFC-11      CFC-113 
     CFC-12      CFC-114 CFC-114 

Jan 1,2010 

3. Halons 
    halon 1211 halon 1301 halon 2402 Jan 1, 2010 

   4.Other fully halogenated Chlorofluorocarbons 
(CFCs ).. Jan 1,2010.  

 CFC-13 CFC- 211 CFC-212     
 CFC-l11 CFC-213 CFC-214     
 CFC-112 CFC-215 CFC-216     
 CFC-217         

  
5. Carbon tetrachloride      Jan 1,2010 

6. 1,1,1,trichloroethane (methyl chloroform)   Jan 1,2015 

7.   

 
Hydrochlorofluorocarbons (HCFCs)  

  
Jan 1,2040 

   8. Methyl bromide      Jan 1,2015 
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SCHEDULE III FORM A 

 
 
 
 APPLICATION FORA PERMIT TO IMPORT A CONTROLLED 

SUBSTANCE/PRODUCT 11
 

L.I. 1812 
 (Regulation 3(1))  

 
FOR OFFICE USE ONLY  

 
 
               APPLICATION 

 

 
                FILE NUMBER 

 

APPLICATION DATA 

 

           
Name of Company 

 

 
Postal Address 

 

 
Location/Residential Address 

 

 
Region 

 

 
Town/City 

 

 
Location of Warehouse 

 

 
Area 

 

 
Street (Nearest) 

 

 
House Number 

 

 
Telephone Number 

 

 
Facsimile Number 

 

 
E-mail 
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 LIST OF CHEMICALS
 
 
 
  
No 
 
 

Chemical Name 
& Trade Name 
in Brackets 

     MSDS 
    Provided 
   (Yes or No) 

 
     Quantity 
     (Kg/It/Mt) 

 
         End 
          Use 

1.     
2.     
3.     
4.     
5.     
6.     
7.     
8.     
9.     
10.     
11.     
12.     
13.     
14.     
15.     
16.     
17.     
18.     
19.     
20.     
21.     
22.     
23.     
24.     
25.     
 

 

MSDS = Material Safety Data Sheet 
We hereby declare the above particulars to be true 

 Dated the..................Day of ............20....... 
 NAME ........................................................ 
 SIGNATURE ............................................. 

STAMP.......................................................... 
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 FORM B

APPLICATION FORA PERMIT TO IMPORT A CONTROLLED 
 
 
                                     SUBSTANCE/PRODUCT 
 
                                                     (Regulation 3(1)) 

 
 
      A: Information concerning the importer 
 
1. Name or trade name of importer………………………………………… 
2. (a) Address: ............................................................................ ........... 

(b) Telephone No: .............................................................. 
  (c) Fax No:.................................................................... ... ... ............. 
   (d) E-mail address………………………………………………………. 
 3. "Number of import trade license and date obtained: ......................... ...... 

4. Name of person authorized to act on behalf of importer (where applicable): 
..........................................................................................……………………………………… 

 

(a) Designation: ........................................................................... ...... 
(b) Telephone No:........................................................................ ...... 
(c) Fax No.:.. .. .. .. .. . .. . .. . .. . ..... .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. 
(d) E-mail address:...................................................................... ....... 

5. Controlled substance/product to be imported: ................................. 
 

.......................................................................................
 

.....................................................................................

6. Customs tariff number and trade of controlled substance/product 
……………………………………………………………………………… 
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7. Condition of origin of controlled substance/product……………… 
                                                                                           

 

8. Name and address of manufacturer. ............................................... 
………………………………………………………………………………………………………………………. 

9. Condition of controlled substance/product (tick whichever is applicable) 
 (a) new/virgin (b) already used/reconditioned (c) recycled/reclaimed 

10. Quantity to be imported:............................................................... 

11. Request for confidentiality of information,(tick) 

Yes [] No [ 
Reasons                                                                                                  

12. Purpose and use of controlled substance/product to be imported:.. 
............ ...........................................................................................

13. Handling procedures and storage plans including safety precautions to be observed by the 
importer:…………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………… 
14. Port of entry: ..................................................................... 

15. Mode of transport and intended carrier……………………………… 

B. Information concerning the recipient 

1. Name or trade name of the recipient .............................................. 

2. Full address of recipient………………………………………… 

3. Country to which substance/product is consigned: ............................... 

4. Country (ies) of transit if applicable)................................................. 
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5. Facilities where controlled substance/product is to be used/recycled/de-
stroyed: ......................................................... 

.................................................................................................................. 

..................................................................................................................

I declare that, the information stated in this application is correct. 
I undertake to observe the conditions under which this permit is issued. 

................................. ............................. 

Date Signature 

C. FOR OFFICIAL USE ONLY

1.    Application receive on:………………………………………………… 

2. Application approved/rejected:...... ......................................... 

3. Conditions of approval/reasons for rejection:................................. 
.............................................................................................. 
........................................................................................ 

........................... 
Date 

....................................... 
Executive Director 
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SCHEDULE III

FORM C PERMIT TO EXPORT A CONTROLLED 

SUBSTANCE/PRODUCT (Regulation 4(2)) 

Permit No./EPA/OC/. .............. 

Name: .................................................................................... 
Address: ....................................................................................... ................... 
You are hereby licensed to export from/import to................................ .......... 

(Country) 
to...... : ...................................................................... ........................... 

(Country) 
the following controlled substances/products 
1................................................, ................................................... .................. 
2. .....................................................................................  
3. ...................................................................................... 

This permit is valid from............................20 ............. to ...................20...... 

This permit is granted subject to the following conditions: 

1. 
2. 
3. 

   4. 
Date: ................................ 

......................................................................................

......................................................................................

.....................................................................................

.....................................................................................

.....................................

         Executive Director 
Environmental Protection Agency 

To be filled in triplicate 
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SCHEDULE IV

DESIGNATED PORTS OF ENTRY AND EXIT 

(Regulation 5(2)) 

1. Tema  
2. Elubo 
3.Takoradi 
4.Afloo 
5.Kotoka International Airport 
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 SCHEDULE V 

 ANNUAL REPORTING FORMAT FOR CONTROLLED 
 SUBSTANCES AND PRODUCTS 

Regulation 10(1) 
1. Name of Company ..................................... .............................................
2. Full Address............................................................................................... 
 Tel. No ................................. Fax No............................ Email: ......... .....
3. Name/Title of Contact Person ...................................... ............................
4. Type of business (Please circle) 
 (a) Retail (b) Manufacture (c) Service (d) Export 
 (e), Import (f) Other (Please state) 

.......................................................................................
5. Please indicate which of the under-listed chemicals are imported and/or 
purchased locally ( as applicable) by your Company. Fill the table below. 

Chemical Quantity Quantity Quantity Quantity in 
 Imported Purchased Distributed Stock 
  Locally Or Sold  

CFC-11     
CFC-12     
CFC-l13     
CFC-114     
CFC-115     
CFC-500     
CFC-502     
HCFC-22     
Halon 1301     
Halon 1211     
Carbon Tetrachloride     
Methyl Bromide     
Methyl Chloroform     
HFC-134a     
HFC-404A     
HFC-507 A     
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6. Source of the above chemical used by your company: 

(i) If imported, state origin/name/address of company; 
…………………………………………………………………………………………………..   …………………………………………………………………………………………………… 

I 

(ii) If purchased locally, state name/address of company): 
...........................................................................

...........................................................................

(iii) Other sources different from (i) & (ii), state name & address of  
Company 

................................................................................ 

............................................................................... 
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 SCHEDULE VI 

. DECLARATION BY END-USER OF CONTROLLED 
 SUBSTANCES/PRODUCTS 

(Regulation 12(1)) 

I. Information concerning the vendor/supplier 

Name of vendor/supplier: ............................................................................ 
................................................................................................ 
Address: .................................................................................. 

II. Information concerning the end-user 

Nan1eofend-user:......................................................................................................... .......... 
Address: .................................................................................................................. ... ........... 
Name of controlled substance/product:. . .. . .. . .. . .. . .. . .. . .. . ... . .. . .. . .. . .. . .. . .. . ... 

............................................................................................

End-use category/purpose:............................................................................ 
............................................................................................

III. Declaration 

I undertake not to sell or otherwise supply any quantity of the controlled substance/
product received by me to any person. 

I further undertake not to use any quantity of the controlled substance/product 
received for a purpose not set out in this declaration. 

I declare that the information stated in this declaration form is correct. 

....................... ..........................

Date Signature
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SCHEDULE VII

RECORDS TO BE MAINTAINED FOR CONTROLLED 
 SUBSTANCES AND PRODUCTS 

I 

(Regulation 13(a)) 

 Dated records of 
I.      Information relating to exports 

(a) the actual quantity of each controlled substance/product exported in
 each shipment; 

(b) the port through which the controlled substance/product was ex 
 ported; 

(c) the purpose for which the controlled substance/product was exported
 and the name and address of the recipient; 

(d) the purpose for which the controlled substance/product was 
exported. 

II. 
1. 

Information relating to imports 
Dated records of 
 (a) the actual quantity of each controlled substance/product imported in 
 each shipment; 
 (b) the port through which the controlled substance/product was imported; 
 (c) the party from which the control substance/product was imported 
 and the name and address of the supplier; and 
 (d) the import number for the consignments of the controlled substance/ 

product imported. 

Copies of the bill offloading, the invoice and documents submitted to the 
CEPS for each consignment. 2. 

.

III. Information relating to distribution, sale and use. 
 Dated records of 
 (a) the actual quantity of each controlled substance/product purchased 
 from a Ghanaian supplier, wholesaler or distributor; 
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(b) the actual quantity of each controlled substance/product used and 
 the end use category or purpose; 
(c) the actual quantity of each controlled substance/product sold and 
 the names and addresses of the end-users as set out in the declaration 
      form in the Sixth Schedule and duly signed by the end-user. 

HON. CHRISTINE CHURCHER  
Minister Responsible For Environment And Science 

Date of Gazette notification: 29th April 2005. 

Entry into force: 30th June 2005.
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PROJECT DESCRIPTION 

Introduction 

1. UNDP, on behalf of the Government of Ghana, submitted to the 62nd Meeting a proposal for a 
pilot demonstration project on ozone depleting substances (ODS) waste management and disposal at a 
cost of US $377,677 as originally submitted.  This project is submitted in line with decision 58/19 and 
will address the destruction of 14.8 mt of waste ODS in the country.  The Government of Ghana is 
requesting the approval of this project at the 62nd Meeting.   

2. At the 57th meeting, the Executive Committee provided funds for UNDP to prepare a pilot ODS 
demonstration project for Ghana. At that Meeting the decision was taken to look at pilot ODS disposal 
projects that would respond to decision XX/7 of the Twentieth Meeting of the Parties, which provided 
that pilot projects could cover the collection, transportation, storage and destruction of ODS, with a focus 
on assembled stocks with high net GWP, and in a representative sample of regionally diverse 
Article 5 countries.  Members also stressed that ODS disposal demonstration projects should be feasible, 
and should include methods of leveraging co-funding.  Ghana was one of the countries selected based on 
this criteria.  

Background  

3. At the 58th Meeting of the Executive Committee, criteria and guidelines for the selection of ODS 
disposal projects were discussed, and led to decision 58/19.  This decision established the basis for the 
review and approval of ODS disposal demonstration projects.  The review carried out by the Secretariat 
was based on the principles established through this decision.   The Secretariat would like to emphasise 
that it applied sub-paragraph (a)(ii)a. of the decision, which specified that no funding would be available 
for the collection of ODS.  The definition for the collection of ODS was included in an annex to the report 
of the 58th Meeting, called “definitions of activities included in the interim guidelines for the funding of 
demonstration projects for the disposal of ODS”. This pilot project for Ghana will cover already collected 
ODS as well as additional amounts to be collected under the project for the promotion of energy efficient 
refrigerators through Market Transformation to be funded by the Global Environment Facility (GEF). 

4. This pilot project seeks to develop an efficient and cost-effective logistic framework for the 
transport, storage and destruction of ODS in Ghana. As indicated above, this pilot project is closely 
integrated with the proposed GEF funded Energy Efficiency (EE) project where End-of-Life (EOL) and 
early retired energy inefficient refrigerators will be collected and dismantled in regional depots for ODS 
recovery. Incentives schemes (rebate, turn in and carbon credits) are developed under the GEF EE project 
to incentivize consumers to purchase EE refrigerators/freezers. These efforts would be complemented by 
the existing terminal phase-out management plan (TPMP) and HCFC phase-out management plan 
(HPMP) related recovery operations for the servicing of existing refrigeration equipment, which also will 
generate volume of ODS waste that can no longer be re-utilized.   A detailed project proposal is attached 
as Annex I to this document.    

Project description  

5. This pilot project will initially address the disposal of the 1.8 tonnes of CFC-12 that has already 
been collected and ready for destruction.  At the same time, it will put in place measures to support the 
sustainability of the project looking at available ODS waste that will be collected through a national 
collection system to be put in place under the EE programme currently for approval by the GEF.  The 
national government has also provided policy support to the programme by putting in place national 
regulation that will discourage the export of ODS waste and promote the importation of ODS waste from 
neighbouring Economic Community of West African States (ECOWAS) countries as a regional import 
model. The ODS destruction demonstration project is envisaged to be implemented in three years. 
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6. The project proposes to destroy ODS locally by establishing a local destruction facility using 
plasma arc technology. A plasma arc destruction system will be set up to decompose the ODS into 
calcium fluoride and calcium chloride in line with the accepted destruction rate of 99.99 per cent 
Destruction and Removal Efficiency (DRE).  The test performance of the plasma arc machine has shown 
a decomposition rate of 99.99 with no dioxin emissions detected.  

Estimation of the ODS to be disposed 

7. The sources of ODS for destruction are from existing stocks, refrigerant recovery programme and 
import from ECOWAS countries. Currently Ghana has 1.8 metric tons (mt) CFC-12 in storage for 
disposal. The refrigerant to be recovered through the yet to be approved GEF EE programme is estimated 
as an additional 5.8 mt of CFC-12 from disposed refrigerators based on 50,000 units to be collected over 
3 years using an 80 per cent recovery rate. The estimated quantities are shown in Table 1. 

Table 1: Estimated quantities of ODS-waste that will be used in the project 
 

    Number  Tonnes  
In storage (already collected)      1.8  
From GEF EE Programme  50,000     5.8  
From ongoing and future R&R schemes  10,345     1.2  
From ECOWAS imports of ODS-Waste      6.0  

 14.8  

Financial management of the project  

8. The proposal envisages that funding from the Multilateral Fund will cover costs for the 
implementation and operation of the pilot project for 3 years.  It also foresees that carbon credits could be 
used to scale up the project, depending on the results of the pilot activity. At least 30,000 units would 
need to be turned in annually from the GEF EE programme for the recovery of 2.4 tonnes of CFC-12 to 
give a verified emission reduction (VER) of 22,500 t-CO2-equivalent and to fetch at least 
US $3/tCO2-equivalent VER. This means that the plasma machine operates at 1 shift for 8 hours in order 
to destroy this amount. If it operates at two shifts a day it will destroy 4.8 tonnes of CFC-12 which would 
give a profit of US $32,280. This assumes that the GEF project will be fully operational at the same time 
as funding from the Multilateral Fund will be made available.  

9. At the end of the three years of GEF and Multilateral Fund assistance and, on the basis of the 
above, the project will convert other ODS recovered into carbon credits thereby making the facility 
sustainable.  Ghana intends to turn in 1 million old refrigerators over 10 years. This would translate into 
100,000 refrigerators per year, but to take a more conservative estimate of 30,000 refrigerators per annum 
equals 2.4 tonnes or more of CFC-12 per year, which could represent the potential amount in the best case 
scenario available for destruction in the future.   

Monitoring and verification of the destruction 

10. In order to ensure that all the ODS are properly monitored and accounted for, the process will be 
closely monitored and data will be recorded in both dismantling centres and the destruction centre. 
A stringent monitoring and verification plan will be put in place to avoid double counting and other 
errors. Traceability and chain of custody will be developed to ensure transparent and accountable 
monitoring. For instance, data collected in dismantling centres could include serial number of the 
disposed equipment and indication of the quantities collected in each piece of equipment to link with the 
identification number of the cylinders to be used. In the destruction centre, the ID of cylinders will be 
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recorded to match with the information at the collection stage. The transparent monitoring procedure will 
allow the independent external verification of the destroyed ODS for certification of carbon credits. 

Cost of the project 

11. The total cost of the project has been estimated at US $377,677 as originally submitted shown in 
the table below.   

Table 2: Proposed cost of the project 

1. Capital equipment cost Unit 184,677 
1.1 Plasma Arc machine 1 100,000 
1.2 Equipment transport from Japan to Ghana 1 5,820 
1.3 Installation and training cost 1 14,333 
1.4 Accessories: transformer, stabiliser, UPS battery 1 49,524 
1.5 ODS Identifiers and cylinders  1  15,000 

2. Transport cost   29,000 
2.1 Transportation within Ghana, 7 mt @ 2 US$/kg 14,000 
2.2 Transportation from ECOWAS region. 5 mt @ 3 US$/kg 15,000 

3. Operational cost   164,000 
3.1 Labours cost 2 persons for 3 yrs 81,000 
3.2 Water, electricity and space rental USD 3,000 for 3 yrs 9,000 
3.3 Chemicals and spareparts for maintenance USD 3,000 for 3 yrs 9,000 
3.4 Technical assistance cost Consultant 60,000 
3.5 Workshops 1 5,000 

Total   377,677 
 

SECRETARIAT’S COMMENTS AND RECOMMENDATION 
 
COMMENTS 
 
12. The Secretariat advised UNDP that the consideration of this project at the 62nd Meeting is 
contingent upon the final approval of the GEF EE project that is currently awaiting the endorsement of 
the GEF Chief Executive Officer (CEO), as this GEF project provides the structure for the fundamental 
collection system for other ODS waste to be collected.  If the collection system is not in place, then the 
pilot project cannot be implemented. In response UNDP indicated that there was certainty in the approval 
of the GEF project, and that this endorsement should be received before the 62nd Meeting to be held in 
Montreal.  

13. The Secretariat provided UNDP with a number of comments and observations on the proposal as 
reviewed following the criteria set out in decision 58/19.   

14. Concerns on the availability of sufficient ODS-waste to make the programme successful and 
sustainable were raised. Out of the 14.8 mt that the pilot is targeting for destruction, only 1.8 mt is 
currently available and collected in the country. The Secretariat indicated that while the project 
preparation approval was based on the collected 1.8 mt of ODS waste already collected, a system needs to 
be in place where a steady supply of waste can be generated for the programme to be profitable. UNDP 
responded that the Government of Ghana through the Ministry of the Environment has already informally 
contacted some countries in the region where ODS wastes are available and has stressed that the setting 
up of an ODS-waste centre in Accra is a priority for the Government. The Government has also written to 
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these countries and this will allow Ghana to fully collect information on ODS banks in these countries.    
This was the basis for indicating that 6.0 mt would be available from these countries.  Transportation 
costs to Accra will be partially covered by this pilot project. 

15. UNDP is also certain that due to the Government’s commitment to have this pilot project in 
place, the GEF EE project will be implemented soon after approval, therefore additional waste streams 
will be there. UNDP also mentioned that, for the first six months to one year, the activities related to the 
facility will be to set it up, and it assumes that by the second year more ODS waste will be available in 
addition to the 1.8 mt.  

16. The Secretariat was also concerned about establishing a new institution in the country for 
destruction, and how it will be financially viable and sustainable. It resulted in a proposed funding that 
included costs to cover the operation and management of the plasma facility which, from the view of the 
Secretariat, should be taken over either by the government or a private entity.  After further discussion, 
UNDP revised the proposal to include specifically that the operations of the facility will be clearly 
sub-contracted and linked to one importer who has agreed to operate it. This will be a performance-based 
sub-contract, the details of which are attached as part of the submission.  

17. In addition to the above, UNDP advised that consultations with local stakeholders have indicated 
that the local private sector does not as yet have the capacity to take on such a pioneering project which 
will involve some degree of risks. Therefore this pilot project offers an opportunity to identify and 
overcome the technical, financial and regulatory risks for the mainstreaming of viable ODS destruction in 
Ghana and across the ECOWAS regions.  

18. The proposal indicated that it explored other options for destruction in Ghana. As there are no 
cement-kiln facilities, this was not a viable option. UNDP also considered the possibility of export for 
destruction. After calculating costs, this was found to be a little cheaper than the currently proposed 
facility (i.e. US $21/kg of ODS destroyed). However, this approach was not endorsed by the government 
as it wanted to pioneer ODS destruction in the region, and requested the agency to continue with the 
proposal using the plasma arc technology. 

19. Issues about the plasma arc technology were also raised in relation to the assumption that it will 
operate at a high level of efficiency, and that any decrease in the performance level could impact on the 
amount to be destroyed. UNDP contacted the supplier who confirmed that to date 20 units have been in 
operation in Japan clocking up to 4,000 hours of operation per year per machine. UNDP is therefore 
certain that, with this technical confirmation, the machine could operate a maximum of 20 hours per day 
and could destroy 10 kg of CFC-12 per batch with half an hour rest between plasma arc ignition.  UNDP 
also indicated that the supplier will provide an  initial comprehensive installation training in Accra and  
will continue to provide online technical support. 

20. With regard to the issue of profitability and sustainability of the project, UNDP emphasized that 
the funding requested is necessary only to kick start the project and thereafter carbon credits will be used 
to sustain it. UNDP provided a sensitivity analysis to compare annual refrigerator units (20,000 to 90,000 
@ 80 grams/unit), annual ODS CFC-12 volume (1.6 to 7.2 t) and VER prices (US $2 to US $5 per VER).  
This showed that the destruction of ODS will be profitable in terms of VERs and could be used to sustain 
the project in future, depending on the collection of waste from the GEF project. UNDP also mentioned 
that Ghana’s experience with the economic, social and environmental benefits of phasing out of energy 
inefficient incandescent lamps makes the government’s commitment to phase out energy inefficient 
appliances stronger. According to UNDP, this national commitment will be the driving force behind this 
project. 

21. The Secretariat and UNDP also discussed the funding requested for the project, and indicated that 
while the capital costs could be recommended, it requested UNDP to adjust the costs allocated for 
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management and operation of the facility to no more than two years. This would provide support for the 
start-up of the project. UNDP agreed, however it maintained that the current project will be implemented 
for three years, but costs for the facility will be adjusted to two years only. This adjustment resulted in a 
cost of US $22.4/kg of ODS destroyed. This cost is higher than that allowed under decision 58/19 of a 
maximum of US $13.2/kg, but since Ghana is a low-volume-consuming (LVC) country, it is not covered 
by this specific component of the decision.  The Secretariat further noted that since Ghana is an LVC 
country, the approval of this project might be considered as part of the funding window for ODS activities 
for LVC countries in line with decision 60/5(i) and could be used as a reference in the discussion on 
agenda item 10, “Overview of issues identified during project review”.  

22. The final cost of the project was agreed to be US $331,677 plus support costs. This is 
summarized in the table below: 

Table 3: Agreed costs of the project 

Budget Unit  US$  
  A. Capital cost       
Equipment Plasma Arc 1        100,000 
  Transport Japan-Ghana 1            5,820 
  Installation Cost 1          14,333 
  Transformer 1            3,175 
  Stabilizer 1          25,397 
  UPS Battery Backup 1          20,952 
  Identifier, Cylinders, etc 1          15,000 
  Total capital cost          184,677 
Transport B.  Transport cost       
  Transportation from Dism and R&R Centres @ 2 US$/kg          14,000 
  Transportation from ECOWAS region @ 3 US$/kg          15,000 
  Total transport cost            29,000 
  C. Sub-contract cost to operate the facility      
Personnel Two technicians working two 8-hour shifts 2 persons           54,000 

Facility 
Space, security, electricity, water, AC in existing facility 

             6,000 

  Operating Costs Machine (chemicals, maintenance)            6,000 
Total sub-contract cost 66,000 

UNDP 
Support Part-time National Consultant 1 person          23,500 
  International Consultant 1 visit/yr          23,500 
  Awareness Raising Workshop 1            5,000 
   Total cost          52,000 

  Grand Total          331,677 
        
  Project Cost-Effectiveness (USD/kg CFC-12)                 22.4 
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RECOMMENDATION 
 
23. The Executive Committee might wish to consider: 

(a) Noting with appreciation the submission of the Government of Ghana of a pilot ODS 
waste management and disposal project to destroy a total of 14.8 metric tons of ODS 
waste;  

(b) Noting further that this project is a pilot demonstration project for an LVC and therefore 
could be considered as part of the funding window for ODS activities in 
low-volume-consuming (LVC) countries in light of decision XXI/2 of the Twenty-first 
Meeting of the Parties and on the basis of the policy discussion under agenda item 
“Overview of issues identified during project review”; 

(c) Approving in principle the implementation of a pilot project for ODS waste management 
and destruction in Ghana at the amount of US $331,677 plus support costs of US$ 24,876 
for UNDP subject to the receipt of the GEF Chief Executive Officer’s endorsement of the 
GEF energy efficiency project; and 

(d) Approving the amount of US $331,677 at this meeting  and noting that this approval is on 
the understanding that no further funds will be available for Ghana for any ODS disposal 
projects in future. 

_ _ _ 
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COUNTRY:  Ghana   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:           14.8 Metric Tons of CFC‐12  
 
PROJECT DURATION:     36 months  
PROJECT COSTS:        US$ 331,677 
 
LOCAL OWNERSHIP:        100 %     
EXPORT COMPONENT:        0 %   
 
REQUESTED MLF GRANT:  US$ 331,677      
IMPLEMENTING AGENCY SUPPORT COST:  US$   24,876 (7.5 %) 
TOTAL COST OF PROJECT TO MLF:    US$ 356,553  
 
COST‐EFFECTIVENESS:        US$ 22.4/kg ODS (metric) 
PROJECT MONITORING MILESTONES:    Included 
NATIONAL COORDINATING AGENCY:    Ghana‐EPA 

 
 

Brief Description. 
 
UNDP Ghana in collaboration with the Environment Protection Agency (EPA), Energy Commission of Ghana and 
the Center for Rural and Industrial Research (CRIR) has developed on an overarching strategy to provide climate 
and ozone benefits through the Integrated Plan for Energy Efficiency, Climate Mitigation and ODS Reductions for 
the Refrigeration Sector as shown in Figure 1. This integrated plan brings about the convergence of 3 synergistic 
interventions to combine and sequence multilateral funding for: (i) the phasing out of HCFC based appliances 
(MLF); (ii) the promotion of energy efficient refrigerators through Market Transformation (GEF) and (iii) the 
complimentary pilot project for the recovery and destruction of ODS (MLF). The ultimate objective of this plan is to 
bring economic, social and environmental benefits to the people in Ghana through the scaling up of energy efficient 
appliances with low global warming potential (GWP) and zero ozone depleting potential (ODP) for the 
mainstreaming of ozone and climate benefits into the national development plan.    
 
This ‘learning by doing’ pilot seeks to demonstrate on how the technical, financial, regulatory and institutional 
barriers and risks could be overcome to set up an ODS destruction facility. This project will demonstrate the safe 
and efficient destruction of ODS refrigerants recovered from old stock (1.8 t) and subsequent early retired or end of 
life (EOL) refrigerators/freezers, air-conditioners and from the servicing sectors using a commercially available 
plasma arc destruction unit  that meet will TEAP ODS destruction criteria. The destruction facility will be operated 
by a sub-contractor of an existing refrigerant importer or distributor through a performance based subcontract. To 
ensure project sustainability, ODS waste in refillable cylinders from neighboring countries will also be imported to 
Ghana for destruction as a regional import model and opportunity to monetize the ODS destroyed as carbon credit 
for the voluntary market will be explored so that alternative sources of funds may be tapped into once this MLF-
funded project will be completed. In addition to the carbon market, other financial modalities will also be explored: 
bilateral grants and auction from the European Union Allowance (EUA).  
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1. INTRODUCTION AND BACKGROUND. 
  
The Government of Ghana is requesting funding for the starting up of a pilot project to evaluate 
and demonstrate on the safe disposal and destruction of ODS. The project complies with the 
criteria established by Decision 58/19 and it will focus on specific aspects not previously 
addressed by pilot projects in the West African sub region. This ‘learning by doing’ project will 
be the first of its kind in the West African region, and will demonstrate how the technical, 
financial, regulatory and institutional barriers can be overcome for the mainstreaming of ODS 
destruction project.  This project will generate valuable information about possible models to 
establish a long term self sustained system to collect ODS from the banks and destroy them. 
Furthermore, this information could also be helpful to other ECOWAS countries interested to 
undertake similar approaches to manage their ODS banks. As there is no ODS destruction 
technologies or equipment in West Africa, there is great potential to collect, recover and destroy 
ODS in banks and in old inventory stocks which justifies the investment.   
 
The case of Ghana has the following unique features:  
 

 This project seeks to demonstrate the viability or otherwise of an in-country small scale 
destruction option, noting that this is part of a larger strategic approach by UNDP to 
demonstrate a range of options in the projects it is currently assembling for a range of 
country specific situations.  The way this tends to be evolving is that i) Brazil, a large A5 
country will demonstrate the option of destruction in utilizing existing national 
Hazardous Waste management infrastructure, specifically high temperature incineration 
that is readily available; ii) Cuba, an A5 country with a End of Life ODS capture rate 
now will demonstrate (hopefully) the option of using cement kilns, iii) Columbia would 
demonstrate an export option perhaps in association with Persistent Organic Pollutants 
(POP) stockpile management. Ghana as a matter of policy wants to manage its own waste 
legacies to the maximum degree practical and that they see this as a way to ensure that in 
the longer term the potential returns from a carbon finance mechanism will be retained by 
the developing country rather than be partially exported. 
 

 Ghana is a developing country with no ODS destruction facilities in place. This is the 
situation of many countries in the region, which makes this pilot attractive as the 
information generated and lessons learnt could be shared with other countries with 
comparable characteristics. A plasma arc technology for the destruction of CFC-12 and 
HCFC-22 will be analyzed. The destruction of CFC-11 contained in foam will not form 
part of this pilot-project in order to stay within a reasonable budget.  
 

 To complement local ODS supply and to ensure project sustainability, ODS waste from 
Ghana will not be exported but ODS waste from the neighbouring ECOWAs countries 
will be imported. The risks and barriers (economic, legal, Basel and Rotterdam 
conventions stipulations, etc.) for such interventions will be identified and means for 
mitigation will be formulated.  
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 This pilot project seeks to develop an efficient and cost effective logistic framework for 

the transport, storage and destruction of ODS in Ghana. As such, this pilot project is 
closely integrated with the GEF funded Energy Efficiency (EE) project where End-of-
Life (EOL) and early retired energy inefficient refrigerators will be collected and 
dismantled in regional depots for ODS recovery. Incentives schemes (rebate, turn in and 
carbon credits) are developed under the GEF EE project to incentivize consumers to 
purchase EE refrigerators/freezers. These efforts would be complemented by existing 
TPMP and HPMP related recovery operations for the servicing of existing refrigeration 
equipment, which also will generate volume of ODS waste that can no longer be re-
utilized.      
 

 The destruction facility will be operated by a sub-contractor through a performance based 
bidding process. The sub-contractor will be guided by a comprehensive operation and a 
stringent monitoring plan to be supervised by national consultant with training provided 
by technology provider.  

 
 The opportunity to leverage market based finance mechanisms and other innovative 

modalities (bilateral grants and EUA auctions) will be explored for the conversion of 
environmental services of avoided ODS emissions into carbon assets. Means for 
mitigating the technical, regulatory and financial risks will be discussed.  
 

2. OVER-ARCHING STRATEGY AND PROJECT OBJECTIVES 
 
The Multilateral Fund for the Implementation of the Montreal Protocol (MLF) has been set up to 
support developing countries in their efforts to phase out the use of Ozone Depleting Substances 
well before the protocol deadline of 2010 and in this way to maximize the related environmental 
benefits for the global community.  The Fund has for over fifteen years supported ODS phase out 
projects. By and large this support has been restricted to the so-called Annex-A substances from 
which CFCs constitute the main group. A Terminal Phase out Management Plan (TPMP) is 
ongoing in Ghana to address the CFC phase-out. The conversion of HCFCs, which have Ozone 
Depleting Potentials (ODPs) of only 5-10% of those of CFCs, is now recently being supported as 
well and the formulation of an HCFC Phase out Management Plan (HPMP) are being developed. 
 
UNDP Ghana in collaboration with EPA, Energy Commission and the Center for Rural 
Industrial Research (CRIR) has developed on an overarching strategy to provide climate and 
ozone benefits through the Integrated Plan for Energy Efficiency, Climate Mitigation and ODS 
Reductions for the Refrigeration Sector as shown in Figure 1. This integrated plan brings about 
the convergence of 3 synergistic interventions: (i) the phasing out of HCFC based appliances 
(MLF); (ii) the promotion of energy efficient refrigerators through Market Transformation (GEF) 
and (iii) the complimentary pilot project for the recovery and destruction of ODS (MLF). 
Opportunities to convert the environmental services into carbon credits and assets offered by 
these programs will be explored. The ultimate objective of this plan is to bring economic, social 
and environmental benefits to the people in Ghana through the scaling up of energy efficient 
appliances with low global warming potential.   
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While it would be cost-effective to address only one refrigeration subsector (e.g. residential 
fridges) in larger countries, due to the large volume of equipment units, this would not be the 
case for a smaller country like Ghana, which is an example of a Low-Volume Consuming 
Country (LVC) as it only uses HCFCs in the refrigeration servicing sector. The proposed 
Integrated Plan would therefore address all subsectors (residential, commercial, industrial 
refrigeration, air-conditioner [AC], mobile air-conditioner [MAC], chillers) and all types of 
refrigerants (CFCs, HCFCs and HFCs).  

 
 
 

Figure 1: Integrated Plan for Energy Efficiency, Climate Mitigation and ODS Destruction 
Management 

 
The TPMP and HPMP phase out project only target the servicing sector where functioning 
refrigerators are being repaired. Whilst the TPMP and HPMP programs are targeted at the 
accelerated phase out of ODS in the servicing sector, the ODS destruction project seeks to reduce 
potential ODS and carbon emissions from the ODS bank. This proposed ODS destruction pilot 
project with a MLF funding  seeks to address both early refrigerator retirement program through 
rebate and turn in as well as End-of-Life program when old refrigerator reach the end of their life 
and are beyond repair. It is evident that some of the actions undertaken would address the 
objectives of both the Montreal Protocol and the Kyoto Protocol. 
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Figure 1 provides an overview of how the proposed Integrated Plan would work. Boxes in white 
represent the GEF-funded End-of-Life “Market Transformation for Energy Efficiency” 
programme, while the yellow boxes represent ODS management projects for the servicing sector 
financed by the MLF. Through the End-of-Life Scheme, equipment would be collected by 
trained retailers or NARWAO workshops owners scattered across Ghana.  
 
The refrigerators would be stockpiled and then transported to Regional Dismantling and 
Recovery Centres. The recovered refrigerants would be stored safely in refillable cylinders and 
the foam packaged as bale would be sent to a central ODS Disposal Centre to be located in 
Accra. As proposed in this project, all the unusable ODS refrigerants would be destroyed locally 
using the proven plasma arc technology.)In transition to a full destruction scheme, the 
opportunity for initial ODS recycling or reuse will be explored. TPMP and HPMP activities 
would involve servicing operations on existing equipment, which would be supported by the 
MLF. 
 
The brown arrows relate to the expected influx of funding from the GEF/MLF and other 
potential sources. Downward arrows in the diagram represent the process by which refrigeration 
equipment/refrigerant is delivered to the Regional Dismantling and Recovery Centre. Upward 
arrows represent resources required to make the programmes operational and MLF and GEF 
funding (or funding from other grants) is needed to help developing countries and enterprises 
(especially Small-Medium Sized Enterprises) cover the necessary upfront investments. Without 
these funds they would not be able to cover these costs. As such GEF and MLF funding would 
play a critical role in kick-starting the above-mentioned scheme in Ghana during the first couple 
of years. 
 
GEF-funds would initiate the Early Retirement as well as End-of-Life scheme for the domestic 
refrigeration sector. The MLF’s previous TPMP efforts and upcoming HPMP funds would help 
establish a refrigerant recovery scheme and collection centre, while the MLF’s ODS waste pilot 
project would help fund ODS destruction operations, or transhipment ODS waste for destruction 
abroad. The legislative framework required to help sustain the operations will be established.  
 
Once the model has been tested and proven, it is anticipated that other sources of finance, 
including carbon finance, would generate the necessary funding that would allow the cycle to 
continue and to become self-sustainable. The ODS Destruction Centre would contribute to the 
provision of reliable information regarding the reclaimed/disposed ODS amounts, which in turn 
would facilitate obtaining approval for these alternative funding sources. 
 
3. JUSTIFICATION FOR THE ODS-DISPOSAL PILOT PROJECT 
 
The Executive Committee, at its 58th Meeting, has 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 followings described in detail how the project 
complies with the Decision 58/19:  
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3.1. Updated and more detailed information for all issues required to obtain 
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. 
 
The collection of refrigeration equipment will be carried out under the GEF funded Energy 
Efficiency project (Figure 1) where a grant of USD 1.72 million will be used to establish 
Regional Dismantling Centres for the recovery of CFC-12 and HCFC-22 refrigerants from early 
retired or End-of-Life (EOL) domestic refrigerators/freezers. The GEF EE project is in an 
advance stage of responding to comments received from GEF CEO and it is anticipated that 
approval will be granted before the 62th Ex-Comm meeting.  
 
Other ODS streams will be coming from the commercial sector covered under the MLF-funded 
TPMP and HPMP programs for the phase out of CFCs and HCFCs. Hence, this pilot project 
would thus not deal with the collection/dismantling of refrigeration equipment, but solely with 
the transport, storage and destruction of the unusable ODS that would be resulting from the GEF, 
TPMP and HPMP programmes.  
 
ii. An indication 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. 
 
National Programme on Energy Efficiency:  
 
A GEF-funded Full-Size Project on energy-efficiency in Ghana to be implemented by UNDP 
would allow Ghana to  introduce minimum energy performance standards (MEPS) for 
refrigerators in addition to air-conditioners and compact fluorescent lamps which already have 
MEPS  approved in 2005. The banning of used and second hand refrigerators will prevent the 
importation of obsolete and energy guzzling appliances which place a heavy burden on the 
already strained national power supply. Much as the Government of Ghana has approved energy 
labels for  air conditioners with a minimum of EER 2.8 for single star air conditioners two years 
ago,  the Parliament of Ghana has in October 2009, approved an act effective within six months, 
establishing energy Standards and Labels (S&L) for all new refrigerators and freezers imports 
into the country. This ODS-Waste pilot project will complement the effort to be undertaken by 
GEF EE project for the scaling up of energy efficiency appliances via market based mechanism 
to incentivize behavior change.  
 
To reduce energy demand, ozone depletion, and global climate impacts, it is critical that the 
older and inefficient refrigerators are permanently removed from homes, offices and other 
locations and properly disposed of so that environmentally-harmful refrigerants and foam 
blowing agents are captured and recycled or destroyed. Given the large number of refrigerated 
appliances expected to be taken out of service under the market transformation, the 
environmental impacts of removing and properly disposing of old appliances can be significant 
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The GEF project would set up regional equipment-collection and dismantling centers. The MLF-
current pilot project on ODS-waste would tie into this effort by assuring transportation of the 
refillable cylinders to a centralized ODS-waste centre in Accra that would focus on the final 
disposal of these ODS.   
 
Ghana - Capacity Building for PCB Elimination: Polychlorinated Biphenyls (PCBs) are not 
regulated in Ghana. PCBs have been found in significant quantities in equipment in the electrical 
power network in Ghana. Approximately 2 % of the transformer population is filled with pure 
PCB oils and some 12% are contaminated with PCBs due to maintenance practices. In addition 
147 capacitors (7.5 tons) of PCB containing capacitors have been inventoried. The GEF-funded 
project implemented by UNDP-UNITAR is aimed at strengthening the capacities and 
capabilities of government officials and stakeholders outside of government to address PCB 
identification, manage existing sources of PCBs as well as their elimination/destruction. The 
project develops and describes a strategy, and the required steps, from the current unsustainable 
management of PCB-containing equipment to sound management and disposal practices. This 
GEF project will focus on capacity building and PCB destruction in addressing not only Ghana’s 
PCB-related obligations under the Convention, but also related to wider chemicals management 
issues. The economic and legal feasibility to combine the export of ODS-waste with PCB for 
destruction overseas will be explored in this MLF-funded pilot proposal.  In this regard, it can be 
anticipated that Ghana will propose a PCB stockpile elimination project for GEF funding and 
likewise is a participant in the multi-agency Africa Obsolete Pestide Stockpile project, both of 
which could offer sunergies for the destruction of ODS along with other chlorinated EOL 
chemicals. 
  
Hazardous Wastes: In response to the global mandate for environmentally sound management 
of hazardous, solid, radioactive and electronic waste (e-Wastes), Ghana has among other things, 
embarked on a life cycle approach to address chemicals and other hazardous wastes management 
in an integrated manner. This involves a broad range stakeholder institutions and organizations 
including non-governmental organizations. In 1997, a comprehensive National Chemicals 
Management Profile was prepared by the EPA with the assistance of United National Institute of 
Training and Research (UNITAR) and the Inter-organization Programme for Sound Management 
of Chemicals (IOMC). Other programmes, which are being undertaken, include the framework 
for Integrated Coastal Zone Management.  
 
The issue of waste management has become a subject for research in many stakeholder 
institutions. The management of plastic waste is receiving attention. Some technologies have 
been developed to assist recycling of waste. A number of small-scale plastic waste recycling 
plants have been set up in the Greater Accra Region. There are plans to set up similar ones in 
other metropolitan, municipal and urban areas of the country. The management of other solid and 
hazardous waste is also being researched at the Ghana Atomic Energy Commission and the 
Council for Scientific and Industrial Research (CSIR). Exogenous technologies are also being 
studied for their appropriate adoption and transfer for local use. This proposal will develop sound 
management and infrastructure for the safe disposal of metals and scraps from the de-
manufacturing processes of retired refrigerators.   
 



62nd Meeting of the Executive Committee 

Page 9 of 37 

 

iii. An estimate of the amount of each ODS that is meant to be handled within the project. 
 
Information included in following paragraph. 
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. 
 
The project will start by destroying the 1.8 t of CFC-12 that NOU has collected in store. But 
given that there is only 1.8 t of CFC-12 stock in Ghana (Table 2), one of the risks identified in 
this project is the sustainable supply of enough ODS for destruction. In order to overcome these 
uncertainties, steps are being taken to ensure the sustainable supply of ODS for destruction: i) 
strong political will and buy in to support the program to replace energy inefficient refrigerators 
(through a GEF funded EE programme); ii) discouragement for the export of ODS and iii) the 
importation of ODS from neighboring ECOWAS countries as a regional import model. The 
Minister of Environment of Ghana has issued a letter of intention to safeguard the supply of ODS 
as detail in Appendix 1. UNDP has already written to all countries of the region to find out how 
much ODS are stored in cylinders that could be exported to Ghana for destruction. The Basel 
Convention would not prevent the movement of ODS between countries in the region that have 
ratified Basel Convention. For shipment of waste ODS to Ghana, the normal Basel 
documentation including prior consent and proper training of the staff would be required.   

The amounts that will be available for destruction is therefore detailed as follows: 
 
Table 1: Estimated quantities of ODS-waste that will be used in the project: 
 

    Nr  Tons  
In storage already      1.8  
From GEF EE Programme  50,000     5.8  
From ongoing and future R&R schemes  10,345     1.2  
From ECOWAS imports of ODS-Waste      6.0  

 14.8  
 
This amount would be sufficient to operate the proposed machine at full capacity during two 8-
hour shifts. 
 
It is important to understand the urgency of the Ghanaian government to execute this ODS 
destruction project to complement the GEF EE and HPMP project. The government of Ghana 
has experienced the economic, social and environmental benefits of legislating pragmatic and 
sound energy demand side management policy (Minimum Energy Performance Standard) for the 
promotion of energy efficient appliances as a mean to curb national energy demand. The 
distribution of six million free Compact Fluorescent Lamps (CFL) in exchange for incandescent 
lamps in 2007 resulted in a saving of 124 MW of power by the end of the first quarter of 2008 
and energy cost savings in excess of US$33 million per annum.  
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Having seen and tested such life saving benefits and success, the Ghanaian government is keen 
once again to introduce 50,000 ‘Star rated’ energy efficient refrigerators (average savings from 
600 to 950 kWh/year per unit) over a period of three years to further reduce national energy 
demand under the GEF EE project.  
 
Hence there is already in place a strong political will, financial incentives and institutional 
support to replace 1 million old and energy guzzling refrigerators to provide further savings in 
power as a follow up to the GEF EE project. Indeed, the daily opportunity cost is too high for 
any delay in the replacement of the 1 million energy inefficient refrigerators which is draining 
both personal and national income. To expedite this urgency, a Pubic Notice was advertised in 
August 2010 in the national daily newspaper (Appendix 2) by Ghana's Energy Commission on 
‘Energy Efficiency Standards for Refrigerating Appliances and the Prohibition of the 
Manufacturing, Importation and Sale of Used Refrigerators and Freezers’. This is enacted 
under the legislation approved in Nov 2009 (Energy Efficiency Standards and Labeling 
(Refrigerator, Refrigerator-Freezer and Freezer - Regulations, LI 1958).  Incentives will be 
provided as turn in rebate coupons from the GEF funding as detail in Appendix 3. Financial 
modalities to sustain the project beyond the pilot phase will be explored (e.g. market based 
carbon credit from CDM on energy gain and ODS destruction credits, bilateral grant and EUA 
auctions). 
 
Table 2 shows the phased approach in the GEF-funded rebate programme. A conservative 
volume of 5.8 t of CFC-12 ODS could be collected from the 50,000 refrigerators to be turned in 
under the GEF EE project over the first three years. In addition to this however, there will be the 
amounts of ODS-waste collected from the servicing centers established during the TPMP and 
those that will be created by the soon-to-be established HPMP. Furthermore, ODS in cylinders 
from neighboring countries will be imported to Ghana for destruction. 
 

Table 2: Action plan for the GEF/Govt refrigerator turn-in program in Ghana 
Year 2011 2012 2013 2014 2015 

Program GEF EE to turn in 50,000 refrigerators over 
three years with rebate incentive scheme 
(Manufacturing, importation and sale of used 

refrigerators/freezers are banned in May 2010)   

Ghana National Turn In Program to 
replace 1 million refrigerators over 10 

years (@ 100,000 units/yr) 

Funding 
sources 

Combine and sequence GEF fund for ODS 
collection and MLF fund for ODS destruction 

Ghana government and voluntary 
carbon finance 

Refrigerators 
turned in per 
year 

 
5,000 

 
15,000 

 
30,000 

 
40,000 

 
60,000 

CFC-12 
recovered 
(t)* 

 
0.4 

 
1.2 

 
2.4 

 
3.2 

 
4.8 

Old CFC-12 
Stock (total 
1.8 t) 

 
1 

 
0.8 

 
0 

 
0 

 
0 
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Other ODS 
sources 

TPMP and HPMP programs (1.2 t) and import from ECOWAS regions (5 t). ODS are 
discouraged for export (see Letter of Intent by Minister of Environment – Appendix 1). 

Total ODS to 
be 
destroyed 

 
1.4 

 
2 

 
2.4 

 
3.2 

 
4.8 

% capacity 
of 1 plasma 
machine 
(2.4 t per 
shift) 

5.8 t (2011 to 2013)             1 shift 2 shifts

 
58% 

 
83% 

 
100% 

 
133% 

 
200% 

Operation of 
the plasma 
machine 

Sub-contracted out to existing refrigerator 
importer or distributor on a bidding process 

(e.g. USD/kg ODS destroyed) 

Sourcing for alternative financial 
modalities:  
i) Market based carbon project 
development - mitigate technical, 
financial and regulatory risks 
ii) Bilateral grant and 
iii) EUA auctions 

Action plan 
Bidding 
process/ 

Installation 

Operation/ 
Service 

 
Evaluation/

Service 
 

* 80% recovery of 100 g/unit = 80 g/unit 
 
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. 
 
Relatively large amounts of refrigerant (CFCs, HCFCs, HFCs and HCs) and potentially in the 
future will be collected from various ongoing GEF EE and HCFC phase out and future 
programmes (Figure 2). There is a substantial bank of HCFC mixtures (HCFC-22/142b and 
HCFC-406a) in HCFC based equipment that would not be directly recyclable but warrant 
destruction. The ODS waste stream will come from the following sources: 

 The proposed GEF-funded FSP related to the proposed end-of-life programme in the 
domestic refrigeration sector; 

 Any future expansion to other sectors of this end-of-life programme; 
 Continuation of previous Recovery/Recycling schemes (mostly based on CFCs) in 

refrigeration and MAC and possible cylinders of un-unusable refrigerants that resulted 
from such past programmes; 

 Previous recovery-schemes created during the RMP and TPMP efforts; 
 New Refrigerant Recovery schemes that will form part of the upcoming HPMP funded 

by the MLF; and  
 HCFC-related efforts which may indirectly result from the above-mentioned 

Recovery/Recycling programme 
 
Figure 2: Proposed Collection, Recovery and Destruction of ODS in Ghana 
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It might also be necessary to elaborate on the commercial relationship between the regional 
centers, the servicing sector generally and the central destruction facility that is also at least 
theoretically acting as central clearing house for return of recycled material to the market place. 
 
In view that the success of this ODS pilot is dependent upon the successful collection and 
recovery of ODS from the GEF EE project and the servicing sector, it is crucial that full 
commercial relationship, synergy and coordination are forged with GEF EE and HPMP project 
coordinator to overcome the following challenges in:  
 

(a) Locating and securing old refrigeration appliances and equipment – the procedures 
for the GEF EE turn in program for the collection and recovery of ODS is described in 
detail in Appendix 3. To ensure better coordination for the collection, recovery and 
destruction of ODS, the operation of the ODS destruction center will be sub-contracted 
out to existing importer or distributor with suitable recovery facility as elaborated in more 
detail in Section 3.2 (iv).    

(b) Enforcement Considerations: reducing the technical, financial and regulatory risks for 
the enforcement of ODS collection, recovery and destruction with strong buy in from all 
stakeholders. 

(c) Coordination of project implementation schedules – the implementation of the 
demonstration destruction project substantially depends on the generation of EOL ODS 
from the GEF project and HPMP so development of the physical destruction capability 
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has to match this.  Likewise, the provision of arrangements for transportation and storage 
as part of this project needs to be in place as EOL ODS is generated.  

 
Installation and implementation of the ODS destruction machine and facility in Ghana now as 
opposed to a delay of one or two years would have the following strategic advantages: 

 The concerted impact of starting all three converging projects around the same time (GEF 
EE and MLF’s HPMP and ODS) will help to demonstrate the synergistic value of 
combining and sequencing MEA funding in bringing ozone and climate benefits to the 
people of Ghana and around the wider ECOWAS regions;       

 The start of this ODS destruction project now to complement the GEF EE and HPMP 
will send a strong signal to the industrial sector that the ODS-waste collection and 
recovery means “serious business” … a bit like the shot which is fired at the beginning of 
a running-race will make the athletes start running. Without this clear signal, the risk is 
high that ODS-waste collection will never get started and ODS leakage may remain high;  

 The development of the ODS destruction facility in Accra in step with the GEF project 
now will help to strengthen the institutional and infrastructure capability for the 
collection and recovery of ODS; 

 To provide sufficient time for the staff to get familiar with the operation and maintenance 
of the plasma machine;  

 The ODS destruction facility could be used as a training center to train technicians locally 
and for the wider ECOWAS regions on the economic, social  and environmental benefits 
of maximizing ODS recovery and to minimize leakage for demonstrating best practices in 
a close loop ODS management system and 

 The Ghana project provides one of four current projects being undertaken by UNDP for 
submission at ExCom 61 and ExCom 62.  The others (Brazil, Cuba, Columbia) will 
demonstrate other options tailored to specific country needs and will provide a useful 
menu of options for replication purposes.   

 
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 description of the foreseen management and financial set-up.  
 
Currently abandoned domestic refrigerators/freezers are recycled by individuals in unregulated 
scrapyard where the foam are either burned openly or thrown in the river and Korle Lagoon and 
recycled metals sold to scrap dealers. This project will help to reduce health hazards and address 
the safety issue of the current practices whilst creating employment in the district areas.          
 
This section includes details such as the total cost of the disposal activity including costs not 
covered by the Multilateral Fund, the sources of funding for covering these costs, description of 
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the sustainability of the underlying business model, and an identification of time-critical 
elements of the implementation, which subsequently might be used to monitor progress. 
 
a. Management and financial set-up  
 
i. Collection Centers. As shown in Figure 2, early retired or End-of-Life (EOL) refrigerators 
will be collected by trained retailers or NARWOA workshop owners in exchange for rebate 
coupons as an incentive for consumers to replace their old for new energy efficient refrigerators 
(5 Star) which has low GWP and zero ODS to be co-funded by the GEF EE project. The turn in 
program is described in Appendix 3 and GEF EE PIF and the price of the rebate coupon is yet to 
be determined possibly in the range of USD 30 to 50 per unit against a price of USD 130 for new 
refrigerators. Upon collection, these refrigerators will be transported to the regional dismantling 
and recovery centres. This decentralized system has the advantage of avoiding the transportation 
of the old refrigerators with dead weight over a long distance to a central area in Accra.  
 
ii. Dismantling and Recovery Centers. A senior highly trained technician will be hired to 
manage each center to be supported with two shredders or packers. 50,000 units of refrigerators 
will be collected and dismantled over the first three years. In addition, four thousands 
commercial and domestic air conditioners will also be dismantled. Upon receipt, data for each 
appliance will be recorded, verified and entered into the computer (Figure 3). The ODS from 
each refrigerator will be recovered by the technician using special equipment according to best 
practices, labeled and stored in 63.2 kg H4499 refillable cylinders (max ODS weight – 42.5 kg). 
Each refrigerator will be dismantled by taking out the compressors and stripping out the door and 
wall.   
 
The foam insulation will be segregated from the metal door and wall. Metal, plastic and wires 
will be sorted and sold to scrap metal dealers. Given the low volume of foam that is available in 
Ghana, it may not be viable for an expensive vacuum system to be deployed in order to avoid 
CFC-11 emissions during  the dismantling process. The insulation foam will be stockpiled safely 
for subsequent destruction.  
 
The dismantling and recovery activities will help to create some local employment. 
 
iii. Transport from Regional Collection-Centers to ODS Disposal Centre in Accra 
 
Once ODS cylinders have been stockpiled, these will be transported to the Disposal centre in 
Accra and this cost will be covered under the proposed MLF budget. The technician will record 
and verify all the data. A budget for transport is foreseen in this project (see budget section 
below). The monitoring and tracking procedures is explained in Section 3.4. 
   
iv. ODS Disposal Centre 
 
The potential options for ODS destruction were identified as i) cement kiln destruction; ii) export 
to a qualified destruction facilty in an Article 2 country (specifically western Europe), and iii) 
developing a local facility scaled to meet the country’s requirements. Consultation with local 
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experts has indicated that there is no cement kiln in Ghana and it is not cost effective to modify 
the only one cement kiln in neighboring Togo for the destruction of ODS waste from Ghana. 
 
The project cost effectiveness for the destruction of ODS in Ghana is estimated at USD $$$22.4 
per kg ODS which is slightly higher than the export cost of USD 21.0 per kg ODS (see Table 4, 
scenario 2). The difference is marginal taking into account the “demonstration” nature of the 
proposed pilot project and the fact that it is Ghana’s explicit wish to develop this capacity 
locally, as expressed in a letter signed by the Minister of Environment, Science and Technology 
on 2 September 2010.  
 
Slightly lower destruction costs can be achieved by export to hazardous waste incineration and 
potentially commercially scaled plasma arc facilities in A2 countries in Europe and North 
America. However this pilot project has two strategic advantages that should be evaluated in the 
context of a demonstration project.  One is the capability of the selected technology to destroy 
ODS exclusively rather than co-disposal with other waste streams, something that substantially 
enhances the verification of ODS destruction (particularly in the context of meeting protocols for 
carbon credit schemes) and demonstrate environmental performance. The second is the potential 
for demonstrating self-sufficiency in this important area of environmental management, 
nationally and potentially regionally. This approach is generally consistent with that advocated 
by the Basel Convention. 
 
To reduce the overhead cost (personnel, ODS recovery equipment and space rental) and for 
efficient coordination, the operation of the destruction center will be sub-contracted out to 
existing importer or distributor of refrigerant with suitably equipped ODS recovery facility 
(vacuum pump/nitrogen system for the full purging of cylinders) through a performance based 
bidding process (see TOR in Appendix 4). Comprehensive training will be provided during the 
installation of the plasma machine and built in sensors will help to troubleshoot and identify 
potential faults in minimizing breakdown and downtime. A service contract will not be required 
as online backup services could be provided via the internet by the supplier. This center will be 
manned by two trained technicians with potential to operate two full 8 hours shifts.  
 
The subcontracted sum will be paid under the MLF ODS pilot project (Table 4). 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. Heavily contaminated ODS will be destroyed locally 
(plasma). To allow for this, refrigerant-identifying equipment, a recycling unit and a set of 
storage cylinders will be purchased and their budget is shown below in Table 4. 
 
A performance-based subcontract-arrangement will be utilized to kick start the project at the 
location of an existing refrigerant distributer or similar facility (private or public). For the 
purpose of establish the cost this subcontractor would have, we have broken it down in the 
budget as follows for a total of US$ 66,000 (see Table 4 - C).  
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Also, there will be no outside revenues for these operations during the demo-phase. Payments 
will be made based on the amounts of ODS destroyed (except for the initial upfront payment for 
the first  6 months). 
 
Technical performance 
 
Measures will be put in place to ensure that the operation of the plasma arc machine comply with 
all the local environmental and health and safety standards and regulations. Manufacturer’s data 
on representative ODS indicates that the waste water discharge of the proposed plasma arc 
machine will meet local standards. There are approximately 3.47 kg of CaF2 & CaCl2 generated 
for every kg of CFC-12 or 2 kg of HCFC-22 destroyed. In a year, there are about 16.6 t of CaF2 
& CaCl2 generated if 4.8 t of CFC-12 or 9.6 t HCFC-22 are destroyed from two shifts. As there 
is no market for these by-products, the CaF2 & CaCl2 could either be landfill or mix with cement 
to make concrete as is practice in Japan.   
 
Test performance of the plasma arc machine has shown a decomposition rate of 99.99 with no 
dioxin emissions detected1. 
  

 

  Fluorocarbon in effluent gas 

(v/v %) 

Total fluorocarbon fed 

(v/v ppm) 

Decomposition rate 

(%) 

R12  99.6  4  ＞99.99 

R22  97.8  5  ＞99.99 

R134a  99.6  <1  ＞99.99 

 
The plasma arc machine has a moderate electricity consumption of about 6 kW of electricity for 
every 10 kg of ODS destroyed. The carbon emissions from the transport of ODS and energy 
consumption of the plasma arc machine will form part of the carbon leakage which has to be 
taken into account for the final calculation of carbon credits. The national grid emission factor 
will also influence the final carbon credit as 60% of the Ghana energy mixes come from 
hydropower.        
   
    

                                                            
1 Makoto Ohno, Yasuhiro Ozawa and Taizo Ono,2007. Decomposition of HFC134a Using Arc Plasma. 
International Journal of Plasma Environmental Science & Technology Vol.1, No.2, SEPTEMBER 2007 
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b. Total cost of the disposal activity including costs not covered by the Multilateral Fund, 
the sources of funding for covering these costs. 
 
The total investment and operation cost for the destruction of ODS using the plasma machine is 
shown in Table 4. The annual plasma destruction cost is estimated at USD 12.18 per kg ODS. 
This ‘learning by doing’ pilot will help to demonstrate on how to further reduce the operating 
cost through economies of scale and by increasing labor and machine productivity through good 
maintenance of the equipment, efficient management and minimization of down time.  
 
c. Project sustainability of the underlying business model.  
 
In order to ensure project sustainability and beyond the demonstration phase, the following risks 
have been identified for mitigation actions.  
 
Table 3: Mitigation of risks 
Types of 
risks 

Potential Risks  Status Mitigation actions 

1. Technical - Frequent breakdown of 
machine 
- Insufficient EOL ODS for 
destruction 
- Erratic power supply 
- Availability of cost effective 
chemicals 
-Identification of ODS in 
contaminated waste 

Medium - Comprehensive training during installation 
with excellent online backup services 
- Built in sensors for rapid pin pointing the 
source of faults. 
- Attractive rewards will prevent deliberate 
ODS leakage during de-manufacturing and 
servicing 
- Ministry of Environment will discourage 
export of ODS and encourage import of ODS 
from ECOWAS regions 

2. Financial - High capital and operation cost 
- Low turn in due to unattractive 
incentives 
- Lack of funding beyond the 
demonstration phase 
- Low carbon price 
- Prevention of perverse 
incentive in the destruction of 
virgin ODS for generating 
carbon credit 

High - This ‘learning by doing’ pilot will help to 
identify and overcome the barriers for the 
scaling of ODS project in West Africa 
- Maximize labour and machine productivity 
through good training and  monitoring, reduce 
downtime and waste and create project 
ownership 
- Generate high quality ODS carbon credit for 
fetching the highest carbon price through 
transparent monitoring and traceability 
- To avoid reliance on carbon market, other 
financial models such as bilateral grants and 
EUA auction will be explored.   

3. Institutional - Poor coordination and 
commercial relationship 
between GEF EE, HPMP and 
ODS destruction center for the 
collection, recovery and 
destruction of ODS 
- Lack of local support 

Low - Sub-contracting the operation of the ODS 
destruction to importers or distributors with 
ODS recovery facility through a bidding 
process 
- Promote public awareness campaign to 
generate greater public and private sector buy in   

4. Regulatory - Poor enforcement of the new 
Energy Standards an Label 
program 
- Poor understanding of carbon 

Low - Provide good training to custom and enforcing 
officers 
- Provide comprehensive training for 
understanding the procedures, rules and criteria 
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project protocol and 
methodology for generating 
high quality carbon credits 

for generating high quality ODS carbon credit.  

 
The MLF funding will cover for the implementation and operation of the pilot project for 3 
years. Thereafter carbon credit could be used to scale up the project. The impact of ODS volume 
recovered from different refrigerator units recycled and potential Voluntary Emission Reductions 
(VER) carbon prices on project profitability is shown in Figure 3. To breakeven, at least 30,000 
units would need to be turned in annually for the recovery of 2.4 t of CFC-12 to give a VER of 
22,500 tCO2e and to fetch at least USD 3/tCO2e (VER). This meant that the plasma machine 
would have to operate at 1 shift for 8 hours in order to break even. When operating at two shifts 
a day to destroy 4.8 t of CFC-12 would give a profit is USD 32,280 with transaction cost of USD 
30,000 (PDD, validation, registration, etc).   
 
At the end of the three years of GEF and MLF funding, it is hoped that whatever ODS that can 
be recovered from the continuation of the Ghana project will be combusted and converted into 
carbon credits. Ghana intends to turn in 1 million old refrigerators over 10 years. This would 
translate into 100,000 refrigerators per year, but to take a more conservative estimate of 30,000 
refrigerators per annum = 2.4 t or more CFC-12 per year, which would be as a follow up to the 
GEF project.  

It should also be noted that the CFCs would gradually be complemented with HCFCs and HFCs, 
all of which would be eligible under either the Kyoto Mechanism or Voluntary Market 
mechanisms. 

USG Umweltservice GmbH has recently submitted a methodology (Greenhouse Gas Emission 
Reductions by Recovering and Destroying Ozone Depleting Substances (ODS) from Products ) 
for the destruction of ODS (CFC-12 refrigerant and CFC-11 blowing agent in insulation foam) 
for approval by VCS.  This methodology has been opened for public comment from 5 May 2010 
till 3 June 2010 (http://www.v-c-s.org/methodology_ggerrdods.html). Once approved, the Ghana 
project could use this methodology for claiming carbon credits. Due to monitoring and 
verification issue, Climate Action Reserve (CAR) at present would only accept project where the 
ODS are destroyed in the USA under stringent monitoring protocol.         
 
Eligibility for accessing these carbon funds would only start after the MLF-demonstration would 
be completed (due to the “additionality” issue), and this, further to the fact that the sustainability 
of the operation will have been demonstrated thanks to this demonstration project.  
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d. Identification of time-critical elements of the implementation, which subsequently might 
be used to monitor progress. 
 
In order to ensure that all the ODS are properly monitored and accounted for, stringent 
monitoring and verification plan will be put in place to avoid double accounting and 
irresponsible error. Traceability and chain of custody will be developed to ensure transparent and 
accountable monitoring. Such best practices will inculcate care and ownership and good 
governance.    
  
For domestic destruction using plasma machine: Technicians will be trained to operate and 
maintain the plasma machine with backup services put in place. Stringent monitoring plan 
(record keeping, chain of custody, training) will be put in place to ensure good record keeping as 
shown in Figure 4. Best practices with high standards on health and safety will be observed in all 
operations of the project.   
 
3.3. Other sources of funding. 
 
This ‘learning by doing’ pilot will provide valuable lessons to overcome the technical, financial, 
regulatory and institutional barriers for the mainstreaming of ODS waste management for the 
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ECOWAS and other African regions. In order for the project to be sustainable and replicable, 
various fiscal and market based funding sources will be explored. With regards to financial 
incentives for ODS collection to complement the destruction pilot, the following will be noted: 
 A grant of USD 1.72 million is allocated under GEF for the collection and recovery of 

ODS wastes from early retired or End-of-Life (EOL) refrigerators. The GEF-grant is 
complemented by US$ 200,000 of co-financing by UNDP and US$ 3,000,000 of co-
financing by the Government. The GEF-project will cover for the collection and 
dismantling cost of the ODS-containing equipment. In addition, the opportunity to 
convert the energy gains into carbon credit as programmatic CDM to generate extra 
revenue will be explored. Another source of revenue is the selling of scrap metals form 
the dismantling process.  From the dismantling process, the scrap metal (metals, 
compressors, coils, plastic materials) recovered will be sold to scrap metals dealers as a 
source of revenues.   

 Under the HPMP, a MLF grant of USD 1.35 million has been approved for the phase-out 
of HCFC-22 through enhanced recovery practice during refrigeration servicing. While 
some of the recovered HCFC-22 will be recycled for reuse, contaminated ODS will be 
destroyed through this pilot project.      

 ODS credits could be generated from the destruction of ODS locally (under Voluntary 
Carbon Standard). The technical (methodology, Standards), regulatory (baseline, 
additionality, eligibility) and financial (viability, transaction cost) risks in developing the 
ODS carbon project will be evaluated along with UNDP MDG Carbon Facility. The 
potential carbon savings for Ghana is shown in Figure 3. 

 To cushion against the risk of low carbon price, bilateral grant and EUA auction will be 
sourced during the two years duration of the pilot.             
 

3.4. Concept for monitoring the origin of recovered ODS 
 
The objective of this monitoring is to discourage perverse incentive in the declaration of virgin 
ODS as used ODS for destruction. The transparent monitoring procedures will allow for external 
verification of the amounts destroyed, and the costs for its operation should be covered 
sustainably.  
  
With the intention that the ODS recovered and destroyed could be monetized as carbon credits, a 
stringent detail monitoring and verification plan for both dismantling and destruction centres will 
be developed according to approved carbon protocol (e.g. CAR or VCS) so that all the baseline 
and project data and information captured and recorded can be validated and verified by 
independent third parties. Transparent and robust tracking system will be developed to cover the 
following facets: record on collection, transportation, storage at the 6 regional dismantling 
centres will be kept by the GEF EE project coordinator. Being first of its kind technology in 
Ghana, the national consultant and technicians will work in close collaboration with the 
international consultant and the technology provider to ensure that the monitoring and servicing 
plan and data collection are executed with high accuracy and in close supervision.   
 
The technicians will record the volume of refrigerator, metal, foam and ODS recovered from the 
dismantling process. To ensure high Quality Assurance/Quality Control for carbon project, 
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technicians will be trained to record the number of ODS provisions to ensure that data 
acquisition and transcription are carried out consistently and with precision. Excellent chain of 
custody data will be developed to avoid the perverse incentive of virgin ODS being destroyed 
and to avoid double-counting of ODS destruction credits. For ODS to be exported: relevant data 
will be captured for verification purposes, document the full chain of custody from departure 
from origin country through to final destruction and develop methodology for analysing the 
composition of the ODS. 
 

Figure 4: Monitoring and verification plan 

 
 
3. 5. Assurances that the amount of ODS mentioned will actually be destroyed. 
 
Attempts to provide these valid assurances and verification as transparent Certificate of 
Destruction are covered in Item (iv) above and in Figure 4 to ensure traceability, integrity and 
transparency. The computer data source with good backup system will allow third party 
validation and verification deem essential for developing high quality carbon project. Such high 
integrity and transparent tracking system will allow all stakeholders to put good governance and 
accountability into practices.        
 
3.6.  Exploration of other disposal options for the used ODS. 
 
Relatively large amounts of refrigerant (CFCs, HCFCs, HFCs and HCs) will be collected from 
various ongoing GEF EE refrigerator replacement and TPMP/HPMP servicing centers.  Where 
possible, ODS will be recycled for reuse to reduce the need for import. In transition to a full 
destruction scheme, the opportunity to recycle and reuse the ODS as an initial alternative to 
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destruction according to international best practices will be considered by taking into account the 
following considerations. 
 market opportunities for recycled ODS 
 Minimum quality standards required for recycling or reuse 
 Selling price. Factors that will favour decisions for re-use or recycling: 

 Purity of available substance;  
 Equipment age and condition;  
 Existing equipment relying on specific substance without low cost retrofit; 
 Lack of immediate replacement technologies;  
 Likely future demand for the substance  
 Social/Economic impact of refrigerant shortage 

 Factors that will favour decisions for ODS destruction: 
o Mixture of ODS or significantly contaminated substance;  
o Desire to accelerate technology transition;  
o Linkage with wider waste programme at product/equipment level; 

 
The technical and economic feasibility to establish a reclaim center will be assessed. Through the 
distillation of mixes of refrigerants, the reclaim centre would be able to separate out various 
refrigerants and make them available in quasi-virgin state. The amounts would therefore be used 
to avoid imports of equivalent amounts of refrigerant. There may however still be certain 
quantities of refrigerant that cannot be processed and these will be destroyed. 
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4.    PROJECT COSTS 
  

Table-4: Project Budget – cost estimation 
 

 Estimation of available ODS Unit  Tons  
  ODS stock in storage (with Ghana-EPA)                 1.8 
  ODS from the GEF EE Programme 50,000 refrigerators               5.8 
  From ongoing and future R&R schemes 10,345 refrigerators                1.2 
  From ECOWAS imports of ODS-Waste                 6.0 

 14.8 
 

Cat Budget Unit  US$  
  A. Capital cost       
Equipment Plasma Arc 1        100,000 
  Transport Japan-Ghana 1            5,820 
  Installation Cost 1          14,333 
  Transformer 1            3,175 
  Stabilizer 1          25,397 
  UPS Battery Backup 1          20,952 
  Identifier, Cylinders, etc 1          15,000 
  Total capital cost          184,677 
Transport B.  Transport cost       
  Transportation from Dism and R&R Centres @ 2 US$/kg          14,000 
  Transportation from ECOWAS region @ 3 US$/kg          15,000 
  Total transport cost           29,000 
  C. Sub-contract cost to operate the facility (see draft-TOR in Appendix 4)     
Personnel Two technicians working two 8-hour shifts* 2 persons          54,000 

Facility 
Space, security, electricity, water, AC in existing 
facility* 

 
6,000 

  Operating Costs Machine (Chemicals, Maint)*            6,000 
Total sub-contract cost 66,000

Support Part-time National Consultant 1 person          23,500 
  International Consultant 1 visit/yr          23,500 
  Awareness Raising Workshop 1            5,000 
   Total cost          52,000 
  Grand Total          331,677 
       

  Project Cost Effectiveness (USD/kg CFC-12)   
 

22.4 
* Lines with asterisks are indicative and given for estimation-purposes only, as they will be part of 
a performance-based subcontract (see draft TOR in appendix 4). 



62nd Meeting of the Executive Committee 

Page 24 of 37 

 

 
UNDP requests a grant for this project amounting to: 

 
US$ 331,677  (excludes 7.5% support costs). 

 
 
 

Scenario 2: Export from Accra to France 
US$ per 

kg US$
Transport cost from Dismantling centre to Port Tema 2.00  
Transhipment cost from Port Tema to Tredi/France 5.00  
Transport cost from Port to Tredi ODS destruction 
facility 2.50  
Gate fee for ODS destruction at Tredi, France 6.00  

Total (USD/kg) 15.50 
 

223,200 
Other Costs    

Part-time National Consultant   
 

22,000 

International Consultant   
 

22,000 

Awareness Raising Workshop   
 

5,000 
Storage Costs at the port, cylinders, customs clearance, 
etc   30,000

Total (USD)   
 

302,200 
     

4.8 t CFC-12/yr   
 

14.4 

Cost Effectiveness (USD/kg)   
 

21.0 
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5. IMPLEMENTATION/MONITORING 
 

Table-5: Implementation Schedule 
 
 

TASKS 2010 2011 2012 2013 
   

4Q 
 
1Q 

 
2Q 

 
3Q 

 
4Q 

  
1Q 

 
2Q 

 
3Q 

  
4Q 

 
1Q 

 
2Q 

  
3Q 

Project Start-up                         

    MF Project Approval X  

    Receipt of Funds  X   

    Grant Signature X  

    Procurement 
arrangement (Bidding 
for plasma and 
transport) 

X  

 Phase I – Training and 
trial 

   - 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 for 24 
months  X X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X  

Monitoring by local 
consultant X X X  X 

Mid term Reporting 
X  

Final report X 
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Table-6: MILESTONES FOR PROJECT MONITORING 
 
 

TASK MONTH* 
(a)  Project document submitted to beneficiaries 1 

(b)  Project document signatures 2 

(c)  Procurement 2,3 
(d)  Phase 1 – Training and trail runs 
Plasma machine and chemicals delivered 

4 

(e)   Training and Trial Runs 4 
(f)  Testing/analysis/reporting 5 

(g)  Phase II - starts operation 6 
(h)  Mid-term review – analysis/reporting 12 

(i)  Phase II project closure – final reporting 24 

 
* As measured from project approval 

6. ANNEXES 
 

Appendix 1: Letter of Intent by the Minister of Environment to safeguard the supply of ODS in 
Ghana  

Appendix 2: Public Notice by the Energy Commission on Energy Efficiency Standards and the 
Prohibition of the Manufacturing, Importation and Sale of Used Refrigerators in Ghana  

Appendix 3: GEF EE Turn In Program to collect old refrigerators for ODS recovery  

Appendix 4:  Terms of Reference for a Sub-contractor to operate and destroy ODS wastes in 
Ghana 

Appendix 5: Estimated cost for the collection and recovery of ODS to be funded by GEF EE 
project in Ghana  

Appendix 6: Quotation for Asada machine and technical data  
 
Appendix 7: Ghana ODS Destruction Pilot Annex- Legal Framework  
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Appendix 1: Letter of Intent by the Minister of Environment to safeguard the supply of 
ODS in Ghana 
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Appendix 2: Public Notice by Energy Commission on the Energy Efficiency Standards and 
Prohibitions (as advertised in national newspaper in August 2010)
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Appendix 3: Turn In Program of the GEF EE project for the collection and storage of ODS 

Registration of importers 

The process starts with registration of importers refrigeration appliances by the Energy 
Commission. All importers and future manufacturers of refrigeration appliances will have to 
comply with the minimum energy efficiency requirements; this is mandatory. However, 
compliance with higher energy efficiency standards is voluntary. 

For the purposes of clarification, an importer is the person or company that imports the 
appliances. The dealer is the retailer. It is worthy of note that in Ghana, most importers have 
retailer outlets as well. The importers will be needed to submit test reports to assure the 
Commission that the appliances meet the required minimum standards.  It is the importer who 
the Commission will deal with in the release of coupons. 

Certification and labeling regime 

With the introduction of labeling and certification regime, all imported refrigerators that are 
properly labeled and accompanied by certificates will be immediately released by the Ghana 
Standards Board. Appliances without labels will be detained until the technical details have been 
provided and the efficiency level determined. A printing firm will be pre-qualified to print labels 
to be affixed on the appliances that meet the minimum requirements. Those that do not meet the 
requirements will have to be re-exported. 

Participation in the rebate scheme 

Participation in the refrigerator rebate scheme is voluntary. Importers that opt to deal in higher 
efficiency appliances will register with the Commission and they will be given certificates and 
special stickers to be displayed in front of their shops. The importers of higher efficiency 
appliances will submit test reports from accredited test laboratories to the Energy Commission 
who will in conjunction with Ghana Standards Board, determine the efficiency level. Coupons 
will then be issued corresponding to determined efficiency levels with predetermined rebate 
values to the importer.    
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The Table below gives an estimated average annual consumption and saving for each star rating. 

 

Administration of the Rebate 

The Energy Commission will appoint a participating bank where the rebate funds will be lodged. 
Security-enhanced coupons will be issued in quadruplicate by the Energy Commission and 
entered into a data base; one copy each of the coupon will be put on the records of the 
Commission and that of the participating bank. The remaining two copies of the coupon will be 
issued to the participating importer, and they will be completed at the time of purchase by the 
buyer, and then signed and stamped by the dealer. The dealer will retain one of the coupons 
whilst the buyer will keep the other coupon and use its value as part payment for the refrigeration 
appliance by submitting it to the participating bank for redemption. The bank will honour the 
coupon after having satisfied itself of the authenticity of the coupon (i.e. serial number, security 
features etc). 

Checks against fraud 

In order to ensure the scheme against fraud, the participating bank will redeem coupons from 
only registered importers after it is satisfied that the serial numbers are correct and that there is 
an Energy Commission stamp duly affixed. Buyers may be visited at random to certify that the 
refrigeration appliances are indeed at the buyer’s premises. 

Star Rating 
Annual Energy Consumption

of Refrigerator, kWh 
Annual Energy Savings of 

Refrigerator, kWh 

5 star                  250 
  

950   
4 star                  350                           850
3 star                 400                         800
2 star                 500                         700
1 star                600                         600
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Appendix 4:  TERMS OF REFERENCE FOR A SUBCONTRACTOR TO OPERATE 
AND DESTROY ODS WASTE IN GHANA  

The services of a subcontractor are being sought under the framework of the ODS-Waste 
Destruction Programme for Ghana, to be funded by the Multilateral Fund for the 
Implementation of the Montreal Protocol and implemented by the United Nations Development 
Programme (UNDP) in collaboration with Ghana-EPA.  The National Ozone Unit at Ghana-
EPA and UNDP wishes to retain the services of company XXXX represented by Mr. YYYY, with 
the following address and email-contact: 

ZZZZZZZZZZZZZ 

ZZZZZZZZZZZZZZZZZZZZZ 

ZZZZZZZZZZZ 

YYY.YYYY@ZZZZ.COM 

 

The specific objectives of this subcontract are as follows: 

1) To provide space, electricity, water and human resources to operate the ODS-waste 
destruction unit that will be purchased by UNDP outside the scope of this sub-contract. 
Peripheral equipment that would also be purchased by UNDP would include the following: 

 

 

 

 

 

The equipment supplier will be responsible for the installation of the ODS-waste equipment and 
will provide comprehensive initial training with subsequent online technical support to the 
subcontractor (the costs of which would also be outside the scope of this subcontract). 

2) The subcontractor in close collaboration with the national consultant will commit to provide 
high quality and professional services for the safe operation and maintenance of the destruction 
equipment which would remain the property of UNDP until the end of the project, when they 

Transformer 

Stabilizer 

UPS Battery Backup 

ODS Identifier, Cylinders, etc 
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will be transferred to the recipient subcontractor through the Government with the signature of a 
Handover Protocol (HOP).  

3) The subcontractor will designate personnel who would be able to operate and maintain the 
equipment. As the volume of ODS waste to be processed increases, it is envisaged that two non-
overlapping 8-hours shifts would be required for achieving the target of the project (14.4 metric 
tons of ODS-waste).  

4) ODS-waste in refillable cylinders will be brought to the site of the subcontractor for 
destruction, and the transportation costs of the ODS cylinders will fall outside the scope of this 
subcontract. However, the subcontractor will be responsible for the identification and accurate 
recording of the ODS-waste to be received at the site and destroyed according to the stringent 
monitoring plan. Waste products from the destruction-process will have to be disposed off by the 
subcontractor in a safe and environmentally sound manner as stipulated in the project monitoring 
plan.  

5) The subcontractor will prepare 6-monthly reports about the daily activities that were 
performed at the destruction centre, including information about the quantities of each ODS 
consignment that were received and destroyed during the period concerned, Six-monthly 
payments will be based on these reports as elaborated upon below.  

 

Duration of the subcontract 

 

This subcontract will last until the target amount of ODS-waste stipulated below have been 
destroyed. It is anticipated that this may take up to 2 to 3 years. 

Remuneration  

a) The subcontract is performance-based, which means that the subcontractor will get an initial 
6-month advance of US$ 11,000 upon signature of the contract to allow for the start of the 
operations, but that further 6-monthly payments would be based on the quantities of ODS-waste 
destroyed during the preceding 6 months, which would be calculated as US$ 3,820 per metric 
ton of ODS-waste destroyed. 

 

b) The 6-monthly payments would continue till the maximum ceiling of US$ 66,000 is reached. 
As such, the amount of ODS-waste that would have been destroyed at the end of the subcontract 
arrangement would amount to USD 55,000 / 3,820 = 14.4 metric tons which corresponds to the 
overall objective of the demonstration-project. 
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c) As mentioned above, and except for the initial payment, further payments would be based on 
6-monthly reports by the subcontractor which will be verified by the independent National 
Consultant, and further endorsed by the NOU and UNDP-Accra.  

 

Signed by NOU Signed by UNDP-Accra  Signed by the Subcontractor 

 

 

----------------     ----------------     ---------------- 

Date :    Date :        Date :  
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Appendix 5: Estimated cost for the collection and recovery of ODS to be funded by GEF 
Energy Efficiency project in Ghana.  
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Appendix 6: Quotation for Asada machine and technical data  
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Asada has confirmed that this mobile plasma machine has been developed and refined over the last 5 
years. To date 2 units have been in operation in Japan clocking up to 500 hours of operation per year per 
machine. The practicality in suing this plasma as a mobile unit will be tested in the pilot. Asada has 
assured us that this plasma could operate a maximum of 20 hours per day and could destroy 10 kg of 
CFC-12 per batch with half an hour rest between plasma arc ignition. After an initial comprehensive 
installation training in Accra, Asada will continue to provide online support services through the internet. 
One such plasma machine is currently being installed in Argentina.        
 

USD 1,587
1.5%

USD 5,291
5%

USD 14,815
14.0%

USD 64,550
60.0%

USD 13,757
13.0%

Operation cost USD 5,884            Ex-Ghana Transport cost USD 5,820
5.6% 5.5%

Air conditioned room 10kW 200V, 3 phase

• Can operate for up to 10 hours per day (1 batch) at 1 kg CFC12/hr or 2 kg 
HCFC22/HFC134a per hour (can handle contamination) – requires 6kW of electricity
• CAPEX = USD 100,000 and annual chemical cost = USD 3,000 (lime  from local source) 
• Cannot destroy PCBs and 1 unit being installed in Argentina (UNIDO project)
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Appendix 7: LEGAL FRAMEWORK  
 
Ghana is a signatory to the Montreal Protocol on Substances that Deplete the Ozone Layer. The 
status of the ratification of this protocol and its Amendments is as follows:  
 

 
Multilateral Environmental Agreement 

Date of 
Ratification 

Date of Entry 
into Force for 

Ghana 
Ozone-related    
Vienna Convention on the Protection of the Ozone 
Layer 

24 July 1989 22 October 1989

Montreal Protocol on Substances that Deplete the 
Ozone Layer 

24 July 1989 22 October 1989

Montreal Amendment 24 July 1992 22 October 1992
Copenhagen Amendment 9 April 2001 8 July 2001
Montreal Amendment 8 August 2005 6 November 2005
Beijing Amendment 8 August 2005 6 November 2001
Climate-related  

United Nations Framework Convention on Climate 
Change (UNFCCC) 

 
6 September 1995 5 December 1995

Kyoto Protocol 30 May 2003 16 February 2005
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MONITORING PLAN FOR THE COLLECTION AND DESTRUCTION OF ODS PURSUANT TO  
THE VERIFIED CARBON STANDARD METHODOLOGY VM0016  

 
TW GHANA 

 
 

 
 
 

I.  Staffing and Training 
 

□ Tradewater will designate from among its employees a Project Coordinator, Project 
Engineer, and Verification Lead for each VCS project.   
 

□ For some projects, Tradewater will also designate a Project Partner.   
 

□ All designated staff and, if applicable, Project Partners, will be required to review 
and develop work plans consistent with VM0016, VMD0048, and this Guidebook 
prior to participation in a project. 

 
II.  Sourcing Refrigerant 
 

□ Tradewater will source ODS as follows:   
 
 ODS will be CFC refrigerant as defined in VMD0048.   
 ODS will meet the Applicability Conditions set forth in VMD0048.   
 ODS refrigerant will be collected from within the Project Location set forth in the 

Project Description, as may be amended. 
 

□ The following procedures will be employed, whenever feasible, when sourcing 
refrigerant: 
 
 “Recovered CFC refrigerant” from appliances: For any ODS recovered from 

appliances, Tradewater will take all reasonable steps to obtain a list identifying 
the appliance from which it came, the date of recovery, the refrigerant 
recovered, and the volume of refrigerant recovered. 
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 “Recovered CFC refrigerant” from stationary equipment: For any ODS recovered 
from stationary equipment, Tradewater will provide a document identifying the 
equipment and location from which it came, the date of recovery, the refrigerant 
recovered, and the volume of refrigerant recovered.   

 
 “Stockpile” refrigerant: Other than Consumer Quantity CFCs, for any ODS in a 

stockpile, Tradewater will document the location of the stockpile prior to 
acquisition by Tradewater or a Tradewater Project Partner, and the previous 
owner of the stockpile.  Tradewater will tag each individual container of 
refrigerant with a unique identification number (ID) at the time it is acquired by 
Tradewater.  Tradewater will then document, by ID, the refrigerant type, the 
capacity of the refrigerant containers that make up the stockpile, the estimated 
net weight of the refrigerant, and the date the material was acquired.   

 
 “Consumer Quantity CFC”: For any ODS that meets the definition of Consumer 

Quantity CFC, Tradewater will tag each individual container of refrigerant with a 
unique identification number (ID) at the time it is acquired by Tradewater.  For 
each individual container, Tradewater will document the container capacity, the 
refrigerant type, the estimated net weight of refrigerant in the container, and 
any other identifying information that can be reasonably provided to link the ID 
to the individiaul container.  Examples include container batch or serial 
numbers, distinctive markings, or photographs.   

 
□ Tradewater must be able to document its ownership of all ODS included in a Project. 

 
□ The Tradewater Project Coordinator and, if applicable, the Project Partner, will be 

responsible for implementing these procedures. 

III. Collection 
 

□ Tradewater must attach a unique identification number (ID) to any container of ODS 
at the time it acquires the ODS. 
 

□ Tradewater must take reasonable steps to confirm the refrigerant type at the time it 
acquires the ODS and be sure to document the refrigerant type alongside the ID.  
This can be accomplished based upon ODS container markings, handheld refrigerant 
analyzer, or third-party sampling. 
 

□ Tradewater should determine an estimated refrigerant net weight as soon as 
practicable and be sure to document the estimated net weight alongside the ID. 
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□ For material acquired outside of the Project Boundary, Tradewater will take 

reasonable steps to document the chain of custody from the point of ODS acquisition 
to the Project Boundary. 
 

□ Prior to acquisition, Tradewater will confirm that all ODS is in a cylinder or other 
hermetically sealed container suitable for transport, and that the container is not 
damaged or leaking.  Any ODS acquired in a container that does not meet this 
requirement shall be transferred as soon as practicable to a suitable, sealed 
container. 

IV.  ODS Recovery Facility 
 

□ Tradewater will designate one or more ODS Recovery Facilities for each Project.  
Each ODS Recovery Facility will be responsible for either or both of (a) recovering 
ODS from appliances and (b) aggregating collected refrigerant in preparation for 
destruction.   
 

□ Tradewater will document the GHG emissions from on-site fossil fuel consumpation 
at each ODS Recovery Facility by collecting the most appropriate from among (a) 
utility bills or invoices, or (b) records of fuels delivered to and used during the 
project period (either through inventory reports or delivery records or manifests). 
 

□ If the ODS Recovery Facilty is connected to a centralized electricity grid, Tradewater 
will document the GHG emissions from on-site electricity consumpation at each ODS 
Recovery Facility by collecting utility bills or invoices. 
 

□ If during the Project Period the ODS Recovery Facility is engaged in activities 
unrelated to the recovery of ODS from appliances, or the aggregation of ODS, 
Tradewater will have the ODS Recovery Facility maintain records sufficient to 
designate the GHG emissions attributable to the Project activities.  Examples may be 
the establishment of segregated circuits, time records indicating when equipment is 
used for Project activities and when used for other activities, or manuals from 
dedicated equipment listing the energy usage of such equipment. 
 

□ The Project Engineer will be responsible for collecting this information and 
determining the most appropriate method of calculation under VM0016. 
 

□ The Project Coordinator will be responsible for coordinating activities at any ODS 
Recovery Facility. 
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V.  ODS Transport 
 

□ Prior to designating ODS for transport to a Destruction Facility, Tradewater will 
ensure that it has permission to export the ODS from the country of collection and 
permission to import the ODS into the country of destruction.   
 

□ Tradewater will ensure that all carriers used to transport ODS to the ODS 
Destruction Facility will be certified to handle ODS by any applicable government 
authorities. 
 

□ Tradewater will confirm that all ODS transported to an ODS Destruction Facility is in 
a cylinder or other hermetically sealed container suitable for transport, and that the 
container is not damaged or leaking.   
 

□ Tradewater will document the chain of custody of all ODS transported from an ODS 
Recovery Facility to fthe ODS Destruction Facility.   
 

□ The Project Coordinator will be responsible for the transport of any ODS to the ODS 
Destruction Facility.   

 
VI.  ODS Destruction Facility  

 
□ Tradewater will identify an ODS Destruction Facility for each project instance.  Any 

selected ODS Destruction Facility will have a valid host country permit for ODS 
destruction and meet the screening criteria for destruction technologies set out in 
the report, as may be updated from time to time, by the UNEP Technology and 
Economic Assessment Panel (TEAP) Task Force on Destruction Technologies. 

 
□ Prior to granting approval to commence destruction, Tradewater will obtain 

information regarding any potential regulatory issues that could impact the project 
in order to reasonably determine that the ODS Destruction Facility is not out of 
compliance with applicable laws and regulations, and information.  

 
□ As part of the destruction approval process, Tradewater will circulate a checklist to 

the destruction facility to clarify the documentation requirements to meet VM0016. 
 

□ If the ODS Destruction Facility is in the United States, prior to destruction, an 
Enforcement and Compliance History On-line (ECHO) report is run to verify the 
regulatory status of the destruction facility. 
 

□ The Verification Lead will be responsible for ensuring regulatory compliance of each 
ODS Destruction Facility.   
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VII.  ODS Destruction  
 

□ The Verification Lead will be responsible for ensuring compliance with the 
requirements to properly calculate composition and mass, and to ensure 
appropriate monitoring of destruction activities.   

 
Composition Analysis 
 

□ Prior to destruction, a sample is taken of each continare of ODS while ODS is at the 
ODS Destruction Facility and in the possession of the company that will destroy the 
ODS. 

 
□ Sample is taken by a technician unaffiliated with Tradewater. 

 
□ Sample is taken from a clean, fully evacuated sample bottle that meets U.S. D.O.T. 

requirements. 
 

□ The technician must ensure that the sample is representative of the contents of the 
container. 
 

□ The sample must be taken in liquid state. 
 

□ The sample size must be a minimum of 1lb. 
 

□ Each sample will be individually labeled with all the following information:  
 

 Time and date of sample. 
 Name of Offset Project Operator or Authorized Project Designee. 
 Name of technician taking sample. 
 Employer of technician taking sample. 
 Volume of container from which sample was extracted. 
 Ambient air temperature at time of sampling. 
 

□ Sample is analyzed using ARI 700 by a certified lab to confirm the mass percentage 
and identify the refrigerant. 

 
□ Proof of lab certification is obtained from AHRI.  

 
□ The sample data includes all of the information below:  

 
 Identification of the refrigerant. 
 Purity (%) of the ODS material by weight using gas chromatography. 
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 Moisture level in parts per million. The moisture content of each sample 
must be less than 75% of the saturation point for the ODS based on the 
temperature. recorded at the time the sample was taken. 

 Analysis of high boiling residue, which must be less than 10% by mass. 
 Analysis of other ODS in the case of mixed of ODS, and their percentage by 

mass. 
 

□ A Bill of Lading (or shipping label) for shipment of the sample is provided in order 
to document the chian of custody of each sample from the point of sampling to the 
lab.  

 
Quantity Analysis  
  

□ The mass of the material shall be determined by individually measuring the weight 
of each container of ODS when it is full prior to destruction and after it has been 
emptied and the contents are purged and destroyed. The ODS plus contaminants is 
equal to the difference between the full and empty weight.  

 
□ A single scale must be used for generating both the full and empty weight tickets.  

 
□ The scale must be properly calibrated quarterly to an accuracy of within 5% of their 

reading.  
 

□ The full weight must be measured no more than two days prior to commencement 
of destruction per the Certificate of Destruction.  

 
□ The empty weight must be measured no more than two days after the conclusion of 

destruction per the Certificate of Destruction. 
 

□ Weight tickets or equivalent documentation, including the weight, time stamp, and 
serial number for each cylinder prior to and after ODS destruction, must be 
provided for each container destroyed.  

 
□ Cylinders must settle motionless on scale for a minimum of 3 minutes prior to 

recording weights.  Prior to destruction, two refrigerant weight tickets must be 
recorded a minimum of 3 minutes apart to demonstrate adherence to this 
requirement. 

 
Destruction Monitoring  
 

□ Consistent with the Code of Good Housekeeping approved by the Montreal Protocol, 
during destruction, the following is recorded:  
 
 The ODS feed rate. 
 Operating temperature and pressure of the destruction unit during ODS 

destruction. 
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 Effluent discharges measured in terms of water and pH levels. 
 Continuous emissions monitoring system (CEMS) data on the emissions of 

carbon monoxide during ODS destruction. 
 

□ The destruction facility shall be required to issue a Certificate of Destruction that 
included all of the following: 

 
 Offset Project Operator or Authorized Project Designee. 
 Destruction facility. 
 Generator name. 
 Certificate of Destruction ID number. 
 Serial, tracking, or ID number of all containers for which ODS destruction 

occurred. 
 Weight and type of material destroyed from each container. 
 Start destruction date. 
 Ending destruction date. 

 
XIV.  Project Assertion Spreadsheet 
 

□ After destruction is complete, the Project Engineer, along with the Verification Lead, 
will prepare a Project Assertion Spreadsheet that details the following information 
and determines the Net GHG Emission Reeduction and Removals.      

 
 Consolidation tanks and shipping information, including weights, bills of lading, 

and chain of custody documentation. 
 Analytical results of samples taken prior to destruction, including the sampling 

certificate and chain of custody documentation. 
 Destruction volume as recorded on the Certificate of Destruction. 
 Greenhouse gas calculations including baseline emissions and project emissions 

based on VM0016 and the Project Description.   
 Complete the Project Monitoring Report.  
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