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1 Methodology Summary 
 

Additionality and Crediting Method 

Additionality Project 

Crediting Baseline Project 

 
This methodology quantifies the reduction of greenhouse gas (GHG) emissions achieved by 
project activities that recover and destroy refrigerants and foam blowing agents that would 
otherwise be partially or fully released into the atmosphere in the baseline scenario. 

 

2 Methodology Applicability 
 

Project activities under this methodology can be implemented in both Article 5 countries (as 
defined by the Montreal Protocol) and Non-Article 5 countries. Eligible activities include the 
recovery and destruction of refrigerants and foam blowing agents. 
 
All refrigerants must be collected, stored, and transported in cylinders or other hermetically 
sealed containers. 
 
This methodology is applicable under the following conditions: 
 

• Project activity complies with national environmental and safety regulations; 
 

• Neither replacement of refrigerators nor recovery of refrigerants and foam blowing 
agents are required directly or indirectly by laws or regulations (e.g. to comply with 
safety or pollution standards), except for situations where non-compliance with the 
law or regulation is widespread and occurs in more than 50% of the cases; 

 

• Refrigerant recovery or recovery of foam blowing agent is not a predominant practice 
in baseline situation. 

 

• The project activity does not purposefully manufacture or import appliances containing 
high-GWP refrigerants solely to generate carbon credits. 

 

• In jurisdictions where refrigerant recovery is partially mandated by local laws or 
regulations, the project can only claim emission reductions for the volume of 
refrigerant recovered that explicitly exceeds the legal requirement. 

 

3 Definitions 
 
In addition to the definitions listed in ACI Definitions, the following definitions and acronyms 
apply to this methodology. 

 
A refrigerant is a working fluid or chemical substance used in refrigeration and air conditioning 
systems to absorb heat from one area and release it in another. It undergoes repeated phase 
changes between liquid and gas states within the refrigeration cycle to facilitate cooling or 
heating.  
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Article 5 countries, recognised as developing nations under the Montreal Protocol, have an 
annual per capita consumption and production of ozone-depleting substances below 0.3 
kilograms per capita and receive special support for ozone layer protection efforts. 
 
Non-Article 5 countries under the Montreal Protocol are developed nations that do not qualify 
for special provisions and financial assistance, and are generally required to phase out ozone-
depleting substances and hydrofluorocarbons (HFCs) more rapidly than Article 5 countries. 
 
An appliance refers to an equipment or a device, including refrigeration and air-conditioning 
systems, that contain or utilise ozone-depleting substances as part of their operation. 
 
Global warming potential (GWP) measures the cumulative radiative forcing (warming effect) of 
a gas over a specific time horizon (usually 20, 100, or 500 years) compared to CO₂ 
 
Hydrofluorocarbons (HFCs) are synthetic organic compounds composed of hydrogen, fluorine, 
and carbon atoms. They are man-made chemicals widely used as replacements for ozone-
depleting substances such as chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons 
(HCFCs). 
 
Recover refers to the process of extracting refrigerant from a system in any state and storing it 
in an external container. 
 
Recycle refers to the process of extracting refrigerant from an appliance and purifying it 
through oil separation and one or more passes through filter-driers. This procedure effectively 
reduces moisture, acidity, and particulate matter.  
 
Reclaim refers to the reprocessing of used refrigerant, typically through distillation, to achieve 
specifications comparable to those of virgin products. This process eliminates contaminants 
such as water, chloride, acidity, high boiling residues, particulates, non-condensables, and 
other impurities, including different refrigerants. 
 
Residential appliances are household devices used for cooling, refrigeration, or air conditioning 
purposes within residential settings. They typically include equipment such as: refrigerators and 
freezers (including combination units), window or portable air conditioners, dehumidifiers, 
residential heat pumps and small residential chillers. 

 

4 Project Boundary 
 

The project boundary focuses on the downstream emissions or end-of-life stage of appliances, 
which potentially involve refrigerant disposal, recovery, reuse, and destruction. Specific 
processing stages included in the project boundary shall be clearly defined at project level. 

 
The project boundary is established with consideration of the lifecycle of refrigerants. It 
involves several key stages: production, transport, manufacturing, charging into equipment, 
operation, maintenance, and end-of-life management. Refrigerants are chemically 
manufactured, with varying environmental footprints depending on their type, then charged 
into systems like air conditioners and refrigerators. During operation, they undergo phase 
changes to provide cooling or heating. Maintenance requires careful handling to prevent 
accidental releases. At the end of equipment life, refrigerants can be disposed, recovered, 
either recycled for reuse, reclaimed to industry standards, or destroyed to avoid environmental 
harm.  
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 Table 1. GHG sources applicable and not applicable to the project boundary 

GHG emission source Gas type Baseline Project Description and explanation 

Emissions through the 
release of refrigerants 
and foam blowing agents 
into the atmosphere in 
the upstream and 
operation stage 

CO2 Applicable  Main emission source in the 
baseline scenario 

CH4 N/A  Insignificant emission source in 
the baseline scenario 

N2O N/A  Insignificant emission source in 
the baseline scenario 

Emissions associated to 
the disposal of 
refrigerants and foam 
blowing agents 

CO2 Applicable  Main emission source in the 
baseline scenario 

CH4 N/A  Insignificant emission source in 
the baseline scenario 

N2O N/A  Insignificant emission source in 
the baseline scenario 

Emissions associated to 
the recovery process of 
refrigerants and foam 
blowing agents 

CO2  Applicable Main emission source in the 
project scenario 

CH4  N/A Insignificant emission source in 
the project scenario 

N2O  N/A Insignificant emission source in 
the project scenario 

Emissions associated to 
the transportation of 
refrigerants and foam 
blowing agents from 
recovery to reuse, 
reclamation or 
destruction 

CO2  Applicable Main emission source in the 
project scenario 

CH4  N/A Insignificant emission source in 
the project scenario 

N2O  N/A Insignificant emission source in 
the project scenario 

Emissions associated to 
the destruction process 
of refrigerants and foam 
blowing agents 

CO2  Applicable Main emission source in the 
project scenario 

CH4  N/A Insignificant emission source in 
the project scenario 

N2O  N/A Insignificant emission in the 
project scenario 

Emissions associated 
with the storage of 
recovered refrigerants 
prior to reclamation or 
destruction. 

CO2 N/A Applicable Mandatory emission source in 
the project scenario to ensure 
conservativeness, accounting 
for physical leakage from 
storage tanks. 

 

5 Baseline Scenario 
 

The baseline scenario is the use of appliances with refrigerant disposal, but without refrigerant 
recovery and destruction. 
 
The baseline scenario shall be established by project proponents in accordance with Step 1 of 
the latest version of the CDM Tool for Demonstration and Assessment of Additionality. This 
process involves identifying all realistic and credible baseline alternatives, taking into account 
applicable policies and regulations pertaining to Ozone Depleting Substances (ODS) bank 
management, including any mandatory requirements related to the capture or destruction of 
ODS under relevant regional or local environmental legislation. Additionally, prevailing 
economic and technological conditions must be considered in the assessment. 
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For ODS refrigerants, the identified potential baseline alternatives comprise the following: 
• R1: The absence of any emission reduction project implementation. 
• R2: Incineration of appliances resulting in the complete destruction of ODS refrigerants. 
• R3: Release of ODS refrigerants into the atmosphere or their partial capture followed by 

destruction. 
• R4: Release of ODS refrigerants into the atmosphere or partial capture with subsequent reuse 

in existing products, storage in stockpiles, or delivery to refrigerant manufacturers. 
 
For ODS blowing agents, the plausible baseline alternatives include: 

• BAF1: No emission reduction project undertaken. 
• BAF2: Incineration of appliances containing foam, leading to the destruction of ODS blowing 

agents. 
• BAF3: Disposal of appliances containing foam in landfills or dumps. 
• BAF4: Shredding of appliances prior to disposal, with foam managed through one or more of 

the following pathways: 
o BAF4.1: Incineration. 
o BAF4.2: Landfilling or dumping. 
o BAF4.3: Open burning. 
o BAF4.4: Processing to extract ODS blowing agents, which are partially captured and 

destroyed, while remaining foam fractions may be reused or used for fuel recovery. 
 

This methodology is applicable under the condition that, for ODS refrigerants, the most 
plausible baseline scenario corresponds to R3, R4, or any combination thereof. For ODS blowing 
agents, applicability is contingent upon the plausible baseline scenarios being BAF4.1, BAF4.2, 
BAF4.3, BAF4.4, or any combination thereof. 

 

6 Additionality Demonstration 
 

Project proponents must refer to the latest version of the ACI Document - ACI Program Manual 
to demonstrate additionality by completing the following rigorous assessments:  
 
1. Investment/Financial Barrier Analysis: Demonstrate that without carbon credit revenues, the 
high operational expenditures (OPEX) required for formal recovery and high-temperature 
destruction (e.g., DRE≥99.99%) yield a negative return on investment. 
2. Technological/Institutional Barrier Analysis: Identify specific local barriers, such as the lack of 
certified destruction facilities within a commercially viable radius. 
3. Common Practice Analysis: Provide statistical evidence that formal recovery and destruction 
hold a negligible market share in the host region, proving the project is not a business-as-usual 
practice. 
 

 

7 Quantitation of GHG Emission Reductions/Removals 
 

7.1 Emission reductions 
 
The total GHG emission reductions attributable to the project activity are calculated by 
subtracting the project GHG emissions from the baseline GHG emissions. 
 
𝐸𝑅𝑦 = 𝐵𝐸𝑦 − 𝑃𝐸𝑦 
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The quantification of both baseline and project scenario GHG emissions must encompass all 
emissions that were likely to occur in the absence of the project activity (baseline scenario) and 
those that did occur (project scenario) during the crediting period within the same boundary. 
It is essential that raw data is converted, if necessary, to ensure consistency with the units 
specified in the quantification. 

 
7.2 Baseline emissions 
 
The baseline emissions consist of: 
 

a) Upstream activities (including refrigerant production, transport and manufacturing); 
b) Refrigerant installation or charging;  
c) Refrigeration system operation and maintenance; and 
d) End-of-life (including refrigerant disposal). 

 
Total baseline emissions are determined as follows: 
 
𝐵𝐸𝑦 = 𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 + 𝐸𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 + 𝐸𝑂𝑝𝑒𝑟,𝑦 + 𝐵𝐸𝐸𝑂𝐿,𝑦 

 
Where: 

𝐵𝐸𝑦 = Baseline emissions in year y (t CO2) 

𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 = Emissions of the upstream activities in year y (t CO2) 

𝐸𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 = Emissions of the installation in year y (t CO2) 

𝐸𝑂𝑝𝑒𝑟,𝑦 = Emissions of the operation in year y (t CO2) 

𝐵𝐸𝐸𝑂𝐿,𝑦 = Baseline emissions of the end-of-life in year y (t CO2) 

 
a) Emissions of the upstream activities (including refrigerant production, transport, and 

manufacturing) 
 

The production of refrigerants entails the sourcing and processing of raw materials, including 
hydrocarbons, halogens, and other chemical precursors. This stage generates GHG emissions 
mainly from the embodied emissions of the input chemicals, process energy consumption, and 
fugitive emissions from equipment. Key contributors include chemicals like hydrogen fluoride 
and trichloroethylene, electricity, and natural gas. Fugitive emissions of high global warming 
potential (GWP) chemicals such as refrigerants and solvents occur. 
 
Following production, refrigerants are transported through logistics and distribution networks 
from manufacturing facilities to various production sites or distribution centres. Transport 
refrigeration units used in cold logistics can emit CO2 and other pollutants due to fuel use 
(mostly diesel) and leakage of high-GWP refrigerants during transport. 
 
During the manufacturing phase, refrigerants are meticulously mixed and formulated into 
usable products, necessitating precise control over their chemical properties. This process 
consumes energy and can lead to fugitive emissions of refrigerants and other chemicals. 
Although specific emission values vary, manufacturing shares similar emission sources as 
production with process energy use and potential leaks contributing to overall GHG emissions. 
 
Since upstream activities are not the primary focus for carbon emissions reductions, the 
baseline and project emissions associated with these activities are assumed to be symmetrical 
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and, therefore, excluded from the net calculation of the overall carbon emissions reductions. 
The upstream emissions are assessed as follows: 
 
𝐵𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 = 𝑃𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 

 
Where 𝐵𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 and 𝑃𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 are emissions of the upstream activities in year y for 

the baseline and project scenarios respectively. 
 
Alternatively, a supplemental accounting pathway may be adopted where project proponents 
can demonstrate that the recovery and reuse of refrigerant has directly displaced the 
production of new refrigerant. In this case, the upstream emissions would be added to the net 
emissions reduction equation: 

 
𝐸𝑅𝑦 = (𝐵𝐸𝑦 − 𝑃𝐸𝑦) + (𝐵𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 − 𝑃𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦) 

 
Where: 

𝐸𝑅𝑦 = Emissions reductions in year y (t CO2) 

𝐵𝐸𝑦 = Baseline emissions in year y (t CO2) 

𝑃𝐸𝑦 = Project emissions in year y (t CO2) 

𝐵𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 = Baseline emissions of the upstream activities in year y (t CO2) 

𝑃𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 = Project emissions of the upstream activities in year y (t CO2) 

 
b) Emissions of refrigerant installation or charging 

 
Refrigerant installation or charging is the process of adding the appropriate amount of 
refrigerant into a refrigeration system to ensure it operates efficiently. The process typically 
involves evacuating the system to remove air and moisture, then connecting hoses and gauges 
to the system's service valves. Refrigerant is introduced either in vapor or liquid form from a 
refrigerant cylinder while monitoring pressure and temperature to prevent overcharging or 
undercharging. 
 
Each appliance utilises a specific type and quantity of refrigerant. Each refrigerant is associated 
with a distinct GWP. As illustrated in Table 2 below, the GWPs of refrigerants frequently exceed 
that of CO2 by several hundred to thousands of times (the GWP for one tonne of CO2 is 1). 
Consequently, even minor emissions of these substances necessitate careful monitoring and 
management. 

 

𝐸𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 = ∑ (𝑄
𝐵𝐿

𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑠

× 𝐼𝐿𝑡𝑦𝑝𝑒 × 𝐺𝑊𝑃𝑅𝑒𝑓𝑟𝑖𝑔) 

 

 Where: 

𝐸𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 = Emissions of the installation in year y (t CO2) 

Q𝐵𝐿 = Amount of refrigerant charged into the equipment (kg) 

IL𝑡𝑦𝑝𝑒 
= Installation loss rate by system type (The portion of refrigerant that is 

inevitably released during initial charging on the production line or during 
recharging at the project site after installation or servicing) (%) 
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GWP𝑅𝑒𝑓𝑟𝑖𝑔 
= Global Warming Potential of refrigerant 

 
Table 2. 100-Year Global Warming Potential of most frequently used refrigerants. 

Refrigerant type  100-Year GWP1 

R12 12,500 

R22 1,960 

R134a 1,530 

R410A 2,256 

 
c) Emissions of refrigeration system operation and maintenance 

 
Emissions from refrigeration system operation and maintenance consist mainly of direct 
emissions from refrigerant leaks. 
 
The emissions for this process are determined as follows: 

  

𝐸𝑂𝑝𝑒𝑟,𝑦 = ∑ (𝑄
𝐵𝐿

𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑠

× 𝐴𝐴𝑅𝐿𝑡𝑦𝑝𝑒 × 𝐺𝑊𝑃𝑅𝑒𝑓𝑟𝑖𝑔) 

 
Where: 

𝐸𝑂𝑝𝑒𝑟,𝑦 = Emissions for the refrigeration system operation in year y (t CO2) 

Q𝐵𝐿 = Refrigerant charge amount (kg) 

AARL𝑡𝑦𝑝𝑒 
= Average annual refrigerant leakage for the refrigeration system type (the 

proportion of refrigerant that is gradually released into the atmosphere 
during normal equipment operation) (%) 

GWP𝑅𝑒𝑓𝑟𝑖𝑔 
= Global Warming Potential of refrigerant 

 
Table 3. Default values for annual GHG emissions of refrigeration systems2 

Refrigeration system type Installation loss 

rate (IL) (%) 

Annual 

leakage rate 

(AARL) (%) 

Stand-alone medium-temperature refrigeration system 0 1 

Stand-alone low-temperature refrigeration system 0 1 

Centralised refrigeration system (Medium & Large) 2.0 25 

Condensing unit 2.0 25 

Chiller 0.5 2 

Commercial AC system 0 8 

Heat pump (residential/commercial) 0 8 

Household refrigerators and/or freezers 0 0.59 

 

 
1 IPCC, 2023: Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to the Sixth 

Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, H. Lee and J. 

Romero (eds.)]. IPCC, Geneva, Switzerland, pp. 35-115, doi: 10.59327/IPCC/AR6-9789291691647. 
 

2 Environmental Protection Agency (EPA) report, 2016: Accounting Tool to Support Federal Reporting of 

Hydrofluorocarbon Emissions: Supporting Documentation, Table 3-3, p. 13 and Table 3-6, p. 17. 
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d) Baseline emissions of end-of-life (refrigerant disposal) 
 

Refrigerant disposal involves recovering refrigerants from appliances using certified 
professional and specialised equipment like refrigerant recovery machines, vacuum pumps, 
and recovery cylinders to ensure no refrigerant leaks into the atmosphere. 
 
𝐵𝐸𝐸𝑂𝐿,𝑦 = 𝑄𝑅𝐷,𝑦 × 𝐺𝑊𝑃𝑅𝑒𝑓𝑟𝑖𝑔 × (1-BRF)  
 
Where: 

𝐵𝐸𝐸𝑂𝐿,𝑦 = Baseline emissions of end-of-life of refrigerants in year y (t CO2) 

Q𝑅𝐷,𝑦 = Amount of remaining refrigerant at disposal in year y (kg) 

GWP𝑅𝑒𝑓𝑟𝑖𝑔 
= Global Warming Potential of refrigerant 

BRF = Baseline Recovery Factor, representing the proportion of refrigerants that 
would have been recovered and safely disposed of in the absence of the 
project activity (%). 

 
7.3 Project emissions 
 
The project emissions consist of: 
 

a) Upstream activities (including refrigerant production, transport and manufacturing); 
b) Refrigerant charging or installation;  
c) Refrigeration system operation and maintenance; and 
d) End-of-life (including refrigerant recovery and destruction). 

 
Total project emissions are determined as follows: 
 
PE𝑦 = E𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 + E𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 + E𝑂𝑝𝑒𝑟,𝑦 + PE𝐸𝑂𝐿,𝑦 

 
Where: 

PEy = Project emissions in year y (t CO2) 

E𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 = Emissions of the upstream activities in year y (t CO2) 

E𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 = Emissions of the installation in year y (t CO2) 

E𝑂𝑝𝑒𝑟,𝑦 = Emissions of the operation in year y (t CO2) 

PE𝐸𝑂𝐿,𝑦 = Project emissions of the end-of-life in year y (t CO2) 

  
The project emissions of the upstream activities (E𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 ), installation (E𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 ) and 

operation (E𝑂𝑝𝑒𝑟,𝑦 ) are determined as the baseline emissions of the same categories. The 

calculations for these emissions are referenced above. 
 
 Project emissions of the end-of-life: 
 
 In the project scenario, the end-of-life of refrigerant has mainly two pathways: 
 

Path A: Recovery → Reclamation/Reuse: The refrigerant is recovered, transported, 
reclaimed to ARI 700 purity standards, and reused in other systems. Long-term leakage 
from the reused refrigerant must be calculated over the crediting period. 
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Path B: Recovery → Destruction: The refrigerant is recovered, transported, and 
permanently destroyed at an authorised facility with high destruction and removal 
efficiency (DRE) (e.g. DRE ≥99.99%). 

 
 Path A: Recovery → Reclamation/Reuse 
 
 For Path A, the project emissions of the end-of-life (PE𝐸𝑂𝐿,𝐴,𝑦) are determined as follows: 

 
PE𝐸𝑂𝐿,𝐴,𝑦 = LE𝑅𝑒𝑢𝑠𝑒,𝑦 + PE𝑇𝑃,𝑦  + PE𝑅𝑒𝑐𝑙𝑎𝑖𝑚,𝑦 

 
Where: 

PE𝐸𝑂𝐿,𝐴,𝑦 = Project emissions of Path A in year y (t CO2) 

LE𝑅𝑒𝑢𝑠𝑒,𝑦 = Leakage emissions of refrigerant reused in year y (t CO2) 

PE𝑇𝑃,𝑦 = Project emissions of transport in year y (t CO2) 

PE𝑅𝑒𝑐𝑙𝑎𝑖𝑚,𝑦 = Project emissions of reclamation in year y (t CO2) 

 
A1. Process decomposition 
 
Process decomposition for refrigerant recovery refers to breaking down the overall refrigerant 
recovery operation into a sequence of logically connected steps or subprocesses. 

 

M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 = ∑ (𝑄𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒

𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑠

× 𝑅𝐸) 

 
M𝑅𝑒𝑢𝑠𝑒,𝑦 = α × 𝑀𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 (α = 1 if all reused) 

 

Where: 

M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 = Mass of refrigerant successfully recovered and contained in year y (kg) 

Q𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒 = Charge size of a specific appliance type (kg) (Typically from manufacturer 
standards or national default values (e.g., 0.115 kg/unit in CDM 
Methodology AMS-III.X.3)) 

RE = Refrigerant Recovery Efficiency (%) (i.e. A key parameter requiring strict 
monitoring and verification. VM00164 mandates an annual test processing 
1,000 appliances to determine the RE, which must achieve at least 90%.) 

M𝑅𝑒𝑢𝑠𝑒,𝑦 = Amount of refrigerant reused in year y (kg) If all is reused: MRecovery = MReuse 

 

A2. The recovered refrigerant undergoes regeneration/purification to meet reusable quality 
standards. Electricity/fuel consumption may apply. 

 

 
3 UNFCCC. (2008). AMS-III.X: Energy Efficiency and HFC-134a Recovery in Residential Refrigerators 

(Version 1.0). Retrieved from 

https://cdm.unfccc.int/methodologies/DB/A2AFZI3J7V4LOG8LFFO865CRGQ7RO2/view.html. 
4 Verra. (2017). VM0016: Recovery and Destruction of Ozone-Depleting Substances (ODS) from Products 

(Version 1.1). Retrieved from https://verra.org/methodologies/vm0016-recovery-and-destruction-of-ozone-

depleting-substances-ods-from-products-v1-1/ 
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A3. Leakage: After reuse, the total lifetime leakage (TLR) of the refrigerant during equipment 
operation contributes to greenhouse gas emissions. 

 
LE𝑅𝑒𝑢𝑠𝑒,𝑦 = M𝑅𝑒𝑢𝑠𝑒,𝑦 × GWP𝑅𝑒𝑓𝑟𝑖𝑔 × TLR 

 
 Where: 

LE𝑅𝑒𝑢𝑠𝑒,𝑦 = Leakage emissions of refrigerant reused in year y (t CO2) 

M𝑅𝑒𝑢𝑠𝑒,𝑦 = Amount of refrigerant reused in year y (kg) 

GWP𝑅𝑒𝑓𝑟𝑖𝑔 
= Global Warming Potential of refrigerant 

TLR = Total lifetime leakage rate for reused refrigerant (%) 

 
A4. Transportation and energy consumption: This includes transportation between stages—
from recovery to the end-user—as well as electricity or fuel consumed. 
 

PE𝑇𝑃,𝑦 = ∑(𝐹𝑢𝑒𝑙𝑖

𝑖

× 𝐸𝐹𝑓𝑢𝑒𝑙,𝑖) 

PE𝑅𝑒𝑐𝑙𝑎𝑖𝑚 = E𝑒𝑙𝑒𝑐 × EF𝑔𝑟𝑖𝑑 

 
Where: 

PE𝑇𝑃,𝑦 = Project emissions of transportation in year y (t CO2) 

𝐹𝑢𝑒𝑙𝑖 = Fuel consumed (kg) 

𝐸𝐹𝑓𝑢𝑒𝑙 = Fuel emission factors (diesel, gasoline, NG, etc.) (t CO2/kg) 

PE𝑅𝑒𝑐𝑙𝑎𝑖𝑚 = Project emissions of reclamation (t CO2) 

E𝑒𝑙𝑒𝑐 = Electricity consumed in recovery or reclamation (kWh) 

EF𝑔𝑟𝑖𝑑  = Grid electricity emission factor (t CO2/kWh) 

 

  Path B: Recovery → Destruction 

Refrigerant destruction is the process of permanently eliminating harmful refrigerant gases, 
such as CFCs and HFCs, by chemically breaking them down through high-temperature methods 
like plasma or incineration. This prevents these gases, which have high global warming potential, 
from being released into the atmosphere and causing climate damage. The total project 
emissions of refrigerant destruction are determined as follows: 
 
PE𝐸𝑂𝐿,𝐵,𝑦 = PE𝑇𝑃,𝑦 + PE𝐷𝑒𝑠𝑡,𝑦 + RESD 

 
Where: 

PE𝐸𝑂𝐿,𝐵,𝑦 = Project emissions of Path B in year y (t CO2) 

PE𝑇𝑃,𝑦 = Project emissions of transportation in year y (t CO2) 

PE𝐷𝑒𝑠𝑡,𝑦 = Project emissions of destruction process in year y (t CO2) 

RESD = Residual unrecovered fraction (Residual emissions from destruction in 
year y) (t CO2) 
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B1. Process decomposition 

 

M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 = ∑ (Q𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒

Appliances

× RE) 

M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 = M𝐷𝑒𝑠𝑡,𝑦 (if all refrigerant have been destroyed) 

 
 

Where: 

M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 = Mass of refrigerant successfully recovered and contained in year y (kg) 

Q𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒 = Charge size of a specific appliance type (kg) (Typically from manufacturer 
standards or national default values (e.g., 0.115 kg/unit in CDM 
Methodology AMS-III.X.)) 

RE = Refrigerant Recovery Efficiency (%) (i.e. A key parameter requiring strict 
monitoring and verification. VM0016 mandates an annual test processing 
1,000 appliances to determine the RE, which must achieve at least 90%.) 

M𝐷𝑒𝑠𝑡,𝑦 = Quantity of refrigerant sent to destruction in year y (Path B) (kg) (If all are 
destroyed: M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 = M𝐷𝑒𝑠𝑡,𝑦) 

 

B2. Transportation to an authorised destruction facility 

 

PE𝑇𝑃,𝑦 = ∑(Fueli

i

× EF𝑓𝑢𝑒𝑙,𝑖) 

Where: 

PE𝑇𝑃,𝑦 = Project emissions of transportation in year y (t CO2) 

Fuel𝑖 = Fuel consumed (kg) 

EF𝑓𝑢𝑒𝑙,𝑖  = Fuel emission factors (diesel, gasoline, natural gas, etc.) (t CO2/kg) 

 
B3. Destruction 
 
The destruction process may consume electricity and/or fuel and results in a minimal 
destruction residual. (with a Destruction and Removal Efficiency, DRE ≥ 99.99%). 

 

PE𝐷𝑒𝑠𝑡,𝑦 = E𝑒𝑙𝑒𝑐 × EF𝑔𝑟𝑖𝑑 + ∑(F𝐹𝑢𝑒𝑙,𝑗

j

× EF𝑓𝑢𝑒𝑙,𝑗) 

RESD = (1 − DRE) × M𝐷𝑒𝑠𝑡 × GWP𝑅𝑒𝑓𝑟𝑖𝑔 

 
Where: 

PE𝐷𝑒𝑠𝑡,𝑦 = Project emissions of destruction process in year y (t CO2) 

E𝑒𝑙𝑒𝑐 = Electricity consumed in destruction (kWh) 

EF𝑔𝑟𝑖𝑑  = Grid electricity emission factor (t CO2/kWh) 

Fuel𝑖 = Fuel consumed (kg) 

EF𝑓𝑢𝑒𝑙,𝑖  = Fuel emission factors (diesel, gasoline, NG, etc.) (t CO2/kg) 

RESD = Residual unrecovered fraction (t CO2) 
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DRE = Destruction and removal efficiency (%) 

M𝐷𝑒𝑠𝑡,𝑦 = Quantity sent to destruction (Path B) (kg) (If all are destroyed: M𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 

= M𝐷𝑒𝑠𝑡,𝑦) 

GWP𝑅𝑒𝑓𝑟𝑖𝑔 = Global Warming Potential of refrigerant 

 

Leakage emissions 

 
In the context of GHG project methodologies, "leakage" refers to secondary effects where a 
project‘s emission reductions could be offset by shifts in market activity or the use of associated 
physical assets. For projects focused on certified reclaimed HFC refrigerants, this type of 
leakage is generally considered negligible. Projects involving certified reclaimed HFC refrigerant 
would not increase demand for refrigerant beyond current baseline demand. Consequently, 
this methodology assumes that such leakage can be disregarded. 
 
Nonetheless, potential upstream emissions associated with the recovery and reprocessing 
chain—such as those from the manufacture of chemicals used in reclamation—shall be 
assessed and quantified using credible cradle-to-gate emission factors. For accounting 
simplicity, a de minimis test applies: if the aggregated production-related emissions of all 
chemicals used for refrigerant recovery and reuse are less than 1% of the project’s total 
quantified GHG reductions over the relevant reporting period, these upstream emissions may 
be excluded from the inventory. The project proponent must substantiate this determination 
with transparent calculations and credible data sources. 

 

8 Set of Data Sources and Parameters 
 

Data Source [1] Description and explanation 
Data source name 𝐸𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚,𝑦 

Data source description Emissions of the upstream activities in year y 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify emissions from all upstream activities including refrigerant production, transport, 
and manufacturing 

Equipment(s) description  
Equipment calibration plan  
Equipment maintenance  
Monitoring plan (frequency) Full inventory reconciliation and verification 
QA/QC procedures Regular audit 
3LoD control Operational staff follow SOPs and record data. Supervisors review logs and ensure 

compliance. Independent audit and certification bodies validate data and processes. 
Application of data To calculate the baseline and project emissions 
Other remarks  

 
Data Source [2] Description and explanation 
Data source name 𝐸𝐼𝑛𝑠𝑡𝑎𝑙𝑙,𝑦 

Data source description Emissions of the installation in year y 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify emissions from the installation or charging activities 
Equipment(s) description  
Equipment calibration plan  
Equipment maintenance  
Monitoring plan (frequency) Full inventory reconciliation and verification 
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QA/QC procedures Regular audit 
3LoD control Operational staff follow SOPs and record data. Supervisors review logs and ensure 

compliance. Independent audit and certification bodies validate data and processes. 
Application of data To calculate the baseline and project emissions 
Other remarks  

 
Data Source [3] Description and explanation 
Data source name 𝐸𝑂𝑝𝑒𝑟,𝑦 

Data source description Emissions of the operation in year y 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify emissions from the operation activities 
Equipment(s) description  
Equipment calibration plan  
Equipment maintenance  
Monitoring plan (frequency) Full inventory reconciliation and verification 
QA/QC procedures Regular audit 
3LoD control Operational staff follow SOPs and record data. Supervisors review logs and ensure 

compliance. Independent audit and certification bodies validate data and processes. 
Application of data To calculate the baseline and project emissions 
Other remarks  

 
Data Source [4] Description and explanation 
Data source name BE𝐸𝑂𝐿,𝑦 

Data source description Baseline emissions of the end-of-life activities in year y 

Purpose of data To calculate the baseline emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify emissions from the end-of-life activities 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control Operational staff follow SOPs and record data. Supervisors review logs and ensure 
compliance. Independent audit and certification bodies validate data and processes. 

Application of data To calculate the baseline emissions 

Other remarks  

 
Data Source [5] Description and explanation 
Data source name 𝑄𝐵𝐿 

Data source description Amount of refrigerant charged into the equipment 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify the amount of refrigerant charged into the equipment 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the baseline and project emissions 

Other remarks  

 
Data Source [6] Description and explanation 
Data source name IL𝑡𝑦𝑝𝑒 

Data source description Installation loss rate 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s) % 

Methods and procedures Take reference value from the Environmental Protection Agency (EPA) report, 2016: 
Accounting Tool to Support Federal Reporting of Hydrofluorocarbon Emissions: Supporting 
Documentation 

Equipment(s) description  
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Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures  

3LoD control  

Application of data To calculate the baseline and project emissions 

Other remarks  

 
Data Source [7] Description and explanation 
Data source name GWP𝑅𝑒𝑓𝑟𝑖𝑔 

Data source description Global Warming Potential of refrigerant 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s)  

Methods and procedures Take reference value from the IPCC, 2023: Climate Change 2023: Synthesis Report. 
Contribution of Working Groups I, II and III to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures  

3LoD control  

Application of data To calculate the baseline and project emissions 

Other remarks  

 
Data Source [8] Description and explanation 
Data source name AARL𝑡𝑦𝑝𝑒 

Data source description Average annual leakage rate for the refrigeration system type (the proportion of 
refrigerant that is gradually released into the atmosphere during normal equipment 
operation) 

Purpose of data To calculate the baseline and project emissions 

Measurement unit(s) % 

Methods and procedures Take reference value from Environmental Protection Agency (EPA) report, 2016: 
Accounting Tool to Support Federal Reporting of Hydrofluorocarbon Emissions: Supporting 
Documentation 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures  

3LoD control  

Application of data To calculate the baseline and project emissions 

Other remarks  

 
Data Source [9] Description and explanation 
Data source name Q𝑅𝐷,𝑦 

Data source description Amount of remaining refrigerant at disposal in year y 

Purpose of data To calculate the baseline emissions 

Measurement unit(s) kg 

Methods and procedures Equipment specifications or historical data 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Annual verification 

QA/QC procedures Cross-check recovery logs with disposal records; validate leakage estimates with detection 
data. 

3LoD control  

Application of data To calculate the baseline emissions 

Other remarks  

 
Data Source [10] Description and explanation 
Data source name 𝑃𝐸𝐸𝑂𝐿.𝑦 

Data source description Project emissions of the end-of-life in year y 
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Purpose of data To calculate the project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify emissions from the end-of-life activities 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control Operational staff follow SOPs and record data. Supervisors review logs and ensure 
compliance. Independent audit and certification bodies validate data and processes. 

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [11] Description and explanation 
Data source name 𝐿𝐸𝑅𝑒𝑢𝑠𝑒.𝑦 

Data source description Leakage emissions of refrigerant reused in year y 

Purpose of data To calculate the project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify the leakage emissions from the end-of-life activities 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [12] Description and explanation 
Data source name 𝑃𝐸𝑇𝑃.𝑦 

Data source description Project emissions of transport in year y 

Purpose of data To calculate the project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify the project emissions of transport from the end-of-life activities 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [13] Description and explanation 
Data source name 𝑃𝐸𝑅𝑒𝑐𝑙𝑎𝑖𝑚.𝑦 

Data source description Project emissions of reclamation in year y 

Purpose of data To calculate the project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify the project emissions of reclamation from the end-of-life activities 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [14] Description and explanation 
Data source name 𝑄𝐴𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒 

Data source description Charge size of a specific appliance type 

Purpose of data To calculate the project emissions 
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Measurement unit(s) kg 

Methods and procedures Manufacturer standards or national default values 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [15] Description and explanation 
Data source name 𝑅𝐸 

Data source description Refrigerant Recovery Efficiency 

Purpose of data To calculate the project emissions 

Measurement unit(s) % 

Methods and procedures  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [16] Description and explanation 
Data source name 𝑀𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦,𝑦 

Data source description Mass of refrigerant successfully recovered and contained in year y 

Purpose of data To calculate the project emissions 

Measurement unit(s) kg 

Methods and procedures  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [17] Description and explanation 
Data source name TLR 

Data source description Total lifetime leakage rate for reused refrigerant 

Purpose of data To calculate the project emissions 

Measurement unit(s) % 

Methods and procedures  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [18] Description and explanation 
Data source name 𝐹𝑢𝑒𝑙𝑖  

Data source description Energy consumed for transportation during the end-of-life 

Purpose of data To calculate the project emissions for transportation during the end-of-life 

Measurement unit(s) kg 

Methods and procedures  
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Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [19] Description and explanation 
Data source name 𝐸𝐹𝑓𝑢𝑒𝑙,𝑖 

Data source description Emission factor for fuel use for transportation during the end-of-life 

Purpose of data To calculate the project emissions of transportation during the end-of-life 

Measurement unit(s) t CO2/kg 

Methods and procedures Take reference value from IPCC guideline or National GHG Inventory  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Annual full audit and verification of transport emissions 

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [20] Description and explanation 
Data source name 𝐸𝑒𝑙𝑒𝑐 

Data source description Electricity consumed in recovery or reclamation 

Purpose of data To calculate the project emissions 

Measurement unit(s) kWh 

Methods and procedures Meters or logs 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures Annual full audit and verification of electricity 

3LoD control  

Application of data  

Other remarks  

 
Data Source [21] Description and explanation 
Data source name 𝐸𝐹𝑔𝑟𝑖𝑑 

Data source description Emission factor for fuel use for grid electricity during the end-of-life 

Purpose of data To calculate the project emissions of reclamation during the end-of-life 

Measurement unit(s) t CO2/kWh 

Methods and procedures Take reference value from IPCC guideline or National GHG Inventory  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures Annual full audit and verification of electricity 

3LoD control  

Application of data  

Other remarks  

 
Data Source [22] Description and explanation 
Data source name 𝑃𝐸𝐷𝑒𝑠𝑡,𝑦 

Data source description Project emissions of the destruction process 

Purpose of data To calculate the project emissions 

Measurement unit(s) t CO2 

Methods and procedures Quantify the project emissions of the destruction from the end-of-life activities 

Equipment(s) description  

Equipment calibration plan  
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Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [23] Description and explanation 
Data source name RESD 

Data source description Residual unrecovered fraction 

Purpose of data To calculate the fraction of refrigerant that remains unrecovered for the project emissions 

Measurement unit(s) % 

Methods and procedures Quantify the fraction of refrigerant that remains unrecovered 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Annual review on the data 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [24] Description and explanation 
Data source name DRE 

Data source description Destruction and removal efficiency 

Purpose of data To calculate the project emissions of destruction during the end-of-life 

Measurement unit(s) % 

Methods and procedures Quantify the percentage of refrigerant destroyed relative to the amount fed into the 
destruction unit 

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Annual review on the data 

QA/QC procedures Regular audit 

3LoD control  

Application of data To calculate the project emissions 

Other remarks  

 
Data Source [25] Description and explanation 
Data source name 𝑀𝐷𝑒𝑠𝑡,𝑦 

Data source description Amount of refrigerant that sent to destruction  

Purpose of data To calculate the project emissions of destruction during the end-of-life 

Measurement unit(s) kg 

Methods and procedures  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency) Full inventory reconciliation and verification 

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [26] Description and explanation 
Data source name BRF 

Data source description Baseline Recovery Factor 

Purpose of data Determined ex-ante using official national statistics or independent market surveys on 
informal recycling penetration. 

Measurement unit(s) % 

Methods and procedures  

Equipment(s) description  

Equipment calibration plan  
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Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 
Data Source [27] Description and explanation 
Data source name Destruction Facility Certification Validity 

Data source description  

Purpose of data Verified annually to ensure the facility meets required Destruction and Removal Efficiency 
(DRE) and complies with local environmental laws. 

Measurement unit(s)  

Methods and procedures  

Equipment(s) description  

Equipment calibration plan  

Equipment maintenance  

Monitoring plan (frequency)  

QA/QC procedures Regular audit 

3LoD control  

Application of data  

Other remarks  

 

9 Monitoring 
 

Monitoring consists of counting the HFC-134a appliances entering the recycling facility, 
weighing reclaimed HFC-134a in liquid form and chemical analysis of HFC-134a samples and 
lubricant samples. If substances are sold or destroyed, proper records shall be maintained.  
 
A project database records each HFC-134a containing appliance, including identification of the 
transport batch of appliances, the model name of the appliance and the serial number when 
these can be found on the appliance.  
 
Each HFC-134a container will be clearly marked and identified. Scales will be used to weigh 
empty and full containers. The scales will be appropriately calibrated and the uncertainty in the 
measurements will be recorded. 
 
Ten samples of 120 g each are taken from each full container before it is removed. These 
samples have to be stored on-site until the end of the crediting period. 
 
ARI Standard 700 of 2006 “Standard for Specifications for Fluorocarbon Refrigerants” or other 
national or international standard that meets or exceeds these requirements shall be employed. 
 
The samples of recovered HFC-134a have to be analysed with gas chromatography, acidity 
titration and water coulometric titration according to the selected standard. The 
chromatography result assures that the HFC-134a is of re-usable quality. The acidity test 
assures that smaller vessels used in the recovery process are checked before these are emptied 
to the main HFC-134a storage tank. 
 
Written documentation on any sales of the recovered lubricants is required.  The residual HFC-
134a content of the lubricant must be below 0.1% by weight. This residual content shall be 
measured by methods that comply with the DIN 51727 and EN ISO 10304 1 or other equal or 
more stringent national or international standards. 
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The company operating the recycling plant should give the buyer of the recovered HFC 134a 
the chromatography result, besides the other specifications a buyer might require. 
 
Equipment Calibration 

All measuring instruments (e.g., electronic scales) must undergo annual calibration in 

accordance with ISO standards or national metrological guidelines. Calibration certificates 

must be verified by the VVB. 

Data Cross-Checking (Chain of Custody) 

To prevent double counting, a strict Chain of Custody must be maintained. The mass of 

recovered refrigerants logged at the recovery facility must be cross-checked against the 

intake mass logged at the final destruction facility. Any discrepancy exceeding standard 

transportation variance (e.g.,> 2%) must be investigated, and the lower, conservative value 

shall be used. 

Data Retention 

All physical and digital project data, including CoC transfer logs and destruction certificates, 

must be securely retained for a minimum of ten (10) years following the final issuance of 

carbon credits. 
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10 Confirmation and Signing 
 

By signing below on this Methodology, the project proponent and the authorised signer jointly declare and 
confirm that: 

a. the signer has full authorisation from the proponent to complete, sign and submit this Methodology 
Concept note on behalf of the project proponent for the application of project registration under 
the ACI Program; 

b. the information and all appended documents provided by the Applicant for this application are true 
and correct, genuine, valid and complete as required and stipulated in the ACI Program; 

c. the project proponent shall be liable to the ACI for any liabilities, losses and damages that arises 
from the inaccurate information or data, or concealing facts and information that submitted by the 
project proponent to the ACI; 

d. the project proponent understands the ACI Standard and the ACI Program, and the project activity 
as submitted in this Methodology Concept Note complies with the eligibility of the project scope 
as stipulated in the ACI Program; 

e. any outcomes of GHG emission reductions or removals of the project activity have NOT been 
registered under other GHG program, or have been completely (project, project activity and any 
carbon credits issued) DE-REGISTERED from all other GHG program(s); and 

f. the proponent agrees to comply with the latest relevant requirements, including any updates in 
the future, of the ACI Program. 

 
 

Signed for and on behalf of 
The Methodology Developer:   
(With company chop for the methodology developer) 
 
 
 
 
 
 
__________________________________________________________ 
Authorised signer: [Full name per passport or local identity document] 
Title: [Full contractual title and relationship with the project proponent] 
Date of submission: [DD/MM/YYYY] 

 
Below is the FULL version history of this Methodology submitted:  

Dates of submission Remarks on submitted version(s) 
06/02/2026 Version 1 
DD/MM/YYYY   
DD/MM/YYYY  
DD/MM/YYYY  
DD/MM/YYYY  

 
Below is the PUBLIC version history of this Methodology submitted:  

Dates of submission Remarks on submitted version(s) 
06/02/2026 Version 1 
DD/MM/YYYY   
DD/MM/YYYY  
DD/MM/YYYY  
DD/MM/YYYY  
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Notes and instructions to complete the Methodology Concept Note 

 
1. The Methodology Concept Note (MCN) is for the use of providing all information and supporting documents for a GHG 

mitigation project and its project activity for the application of registration in the ACI Registry under the ACI Program.  
Please complete this MCN in English.  All sections are mandatory, except when it is marked “if applicable” or marked with 
square brackets.  The project proponent must explain why it is not applicable to the project.  Please follow the same 
indexing, fonts, margins and format of this PD template, including tables, when completing.  Please use dot (.) to mark a 
decimal. 

2. Please refer to the respective section(s) in the ACI Program Manual for the requirements and criteria in completing the 
MCN. [Bracket information] in this template is intended to be guidelines for the project proponent to complete this 
Methodology Concept Note.  The project proponent should not only rely on these guidelines to understand or interpret 
the ACI Standard or the ACI Program.  The project proponent or the VVB should contact the ACI Management Team 
directly for any questions or comments in preparing this MCN.  All [bracket info] in this template is not part of the MCN 
to be submitted and should be deleted before submission. 

3. All information provided and completed in this MCN must be genuine, valid and complete, to be supported by relevant 
valid documents or traceable sources and records, and finally validated by an engaged accredited VVB as required by the 
ACI Program. 

4. Please specify the applied type (existing, new or modified/deviated) of methodology(ies), with version number(s) in case 
of existing methodology(ies).  For detailed requirements, please refer to the “Methodology” section of the ACI Program 
Manual. 

5. Start date of the project activity has to be on or after 1st Jan 2020. 
6. Please put in the estimated average annual GHG emission reductions/removals in “t CO2e” 
7. The acronyms, terms and definitions used in this document have been defined in the ACI Definition document and shall 

be referred to while completing this MCN. 
8. Please submit the completed MCN, appendices and supporting documents, which is regarded as FULL version, should be 

printed/scanned in PDF format, and sent to the ACI Management Team by email: project@asiacarboninstitute.org.  The 
project proponent should prepare another PDF version with agreed confidential information being redacted, which is 
regarded as PUBLIC version, can be made publicly available without displaying the agreed confidential information; 

9. For submitted Methodology Concept Note (FULL version), the ACI Management Team will review the documents for 
completeness and whether the project is eligible for the registration under the ACI Program.  The ACI Management Team 
may liaise with the authorised persons for further information to support the application.  When all relevant information 
and documentation have been submitted and confirmed by the ACI Management Team, it will be submitted to the IEP 
expert(s) as well as Vetting Committee to review.  Please refer to the ACI Program Manual for details. 

10. Project registration Fee amount is stated on the Fee Schedule of the ACI Program which can be downloaded from the ACI 
Website or obtained from the ACI Management Team by email: project@asiacarboninstitute.org.  Please obtain the bank 
account details of the ACI from the ACI Management Team. 

11. The ACI Management Team has the full discretion to reject any project deemed inappropriate to be registered under the 
ACI Registry under the ACI Program. 

12. The applicant can contact our ACI Management by email (project@asiacarboninstitute.org) for any enquiries about the 
progress of the project registration application. 
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Version History and Contact Information 
 
 
Below is the version history of this Methodology Concept Note Template:  
 

Version Date Description 
1.0  February 2026 Consultation Draft 

 
Contact information 
 
Asia Carbon Institute welcomes questions and comments from any stakeholders. For any queries or comments 

on the ACI Standard, the ACI Program or any manuals, please contact The ACI Management Team by sending 

email to the address of info@asiacarboninstitute.org. 
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