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KEY ASPECTS RELATED TO HFC-23 BY-PRODUCT CONTROL TECHNOLOGIES: MEXICO (DECISION 84/91)

Background

At its 84th meeting, the Executive Committee considered project proposal options to control and phase out HFC-23 emissions at Quimobásicos, at a total cost of US $9,669,876, plus agency support costs of US $676,891,[footnoteRef:1] as originally submitted in line with decision 83/67.  [1: * Due to coronavirus disease (COVID-19)
 UNEP/OzL.Pro/ExCom/84/72.] 

During the deliberations,[footnoteRef:2] members highlighted inter alia the importance of basing the funding on the most cost-effective option in situations where HFC-23 by-product emissions were not already being controlled; basing incremental operating costs (IOCs) on HCFC-22 production from prior rather than future years; taking into account production process improvements that would reduce generation rates over time; ensuring the sustainability of the HFC-23 emissions phase-out; considering domestic policies and regulations in ensuring sustained HFC-23 destruction; and considering the eligibility of back-up systems, if they were needed at all. It was also noted that controlling HFC-23 emissions generated by the production of HCFC‑22 that was exported to non-Article 5 countries was a new concern that needed careful consideration. [2:  Paragraphs 354-356 of UNEP/OzL.Pro/ExCom/84/75] 

In responding to questions from members, UNIDO explained that, while there had initially been no back-up system, the enterprise had invested in a second plasma-arc destruction unit (PDU) precisely for that reason; the second unit has been used for fluorinated-gas destruction as part of a demonstration project in 2015, but not since; there was currently no market for hazardous waste or ODS destruction, and none was anticipated. Regarding income earned by the enterprise through the Clean Development Mechanism (CDM), UNIDO indicated that such earnings had been invested in industrial projects and green projects. Refurbishing the two on-site destruction units was considered the best approach given the local regulations and the transportation risks associated with off-site destruction, as well as the provisions of the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal. Over the years, the enterprise has improved the HCFC-22 production process, managing to bring down the HFC‑23 by-product generation rate to under 2 per cent, and that the measures that could be taken to further reduce emission rates were explained in the proposal. 
The Committee agreed to establish a contact group to address the projects for Argentina[footnoteRef:3] and Mexico to control HFC-23 and associated policy issues.[footnoteRef:4] Subsequent to further discussions in the contact group, the convener reported that the group inter alia had been unable to conclude its deliberations on the proposal to control HFC-23 by-product in Mexico. Accordingly, the Committee decided to defer to the 85th meeting its consideration (decision 84/91). [3:  Project for Argentina (UNEP/OzL.Pro/ExCom/84/71).]  [4:  UNEP/OzL.Pro/ExCom/84/70] 

Revised proposals submitted to the 85th meeting
As one of the major promoters of and signatories to the Kigali Amendment, and in order to control HFC-23 by-product emissions, the Government of Mexico, in close cooperation with Quimobásicos and UNIDO, provided additional information related to the regulatory feasibility of off-site destruction and identified alternative proposals to address concerns expressed at the 84th meeting, as summarized below: 
Upfront purchase of spare parts for the PDU rather than the refurbishment of both PDUs, and the use of a cryogenic tank and an available industrial gas cryogenic liquefaction unit to be used as an alternative to the refurbishment of both PDUs; 
Use the 2018 HCFC-22 production (i.e., 7,717 metric tonnes (mt)) and the corresponding HFC-23 by-product waste stream generation rate (1.96 per cent)[footnoteRef:5] as the basis for determining IOCs, and the project duration from 1 January 2021 to 31 December 2030, noting that HFC-23 by-product controls would commence only on 1 January 2021 (i.e., six months from the time of the approval of the project); and [5:  The HFC-23 waste stream comprises HFC-23 (85 per cent), HCFC-22 (5 per cent) and air (10 per cent). Accordingly, the HFC-23 by-product generation rate is 1.67 per cent. ] 

A commitment by the Government of Mexico to ensure that emissions of HFC-23 will continue to be controlled to the extent practicable, after the completion of the project (i.e., 1 January 2031), and that Quimobásicos will not to seek further funding from the Multilateral Fund to control HFC-23 by-product emissions from 1 January 2031 onwards. 
Scope of the document

The document presents additional information related to the regulatory feasibility of off-site destruction, describes three new proposals submitted by UNIDO, and presents the Secretariat’s comments and a recommendation. Annex I to the present document provides further details of the cost analysis undertaken by the Secretariat of the recommended option as a function of: whether control of HFC-23 by‑product emissions associated with HCFC-22 exported to a non-Article 5 country are eligible, or not, and the duration for which funding support is provided. Policy issues related to the control of HFC-23 by‑product emissions in Article 5 countries are discussed in document UNEP/OzL.Pro/ExCom/85/63. 
For ease of reference, the project document submitted to the 84th meeting is appended to the present document.
The project submission by UNIDO contains information considered confidential. Executive Committee members wishing to review the submission may request it from the Secretariat on the understanding that the information and data contained therein is only for the evaluation of the project and not to be disclosed to a third party.
Additional information related to the regulatory feasibility of off-site destruction

UNIDO provided additional information on the regulatory feasibility of off-site destruction. In 2006, Quimobásicos exported HFC-23 by-product as a hazardous material and not as a hazardous waste. The Ministry of Environment and Natural Resources (SEMARNAT, as per its Spanish acronym),[footnoteRef:6] authorized the export licence as there was no available destruction technology in the country at the time. The General Law for Prevention and Waste Integral Management determines that the Government, through SEMARNAT, is responsible for regulating hazardous waste.  [6:  Ley General para la Prevención y Gestión Integral de los Residuos (last version published in DOF, 22-05-2015).] 

The Official Mexican Standard NOM-052-SEMARNAT-2005[footnoteRef:7] establishes the procedures to identify a hazardous waste, including a list of such and their hazard characteristics. This standard explicitly mentions two ozone-depleting substances (ODS) as hazardous waste: CFC-12 and CFC-11. NOM-052 also specifies that if a waste is not included in the lists, it might be identified as hazardous based on scientific knowledge or empiric evidence of their hazardous characteristics.[footnoteRef:8] [7:  NORMA Oficial Mexicana NOM-052-SEMARNAT-2005, Que establece las características, el procedimiento de identificación, clasificación y los listados de los residuos peligrosos (published in DOF, 23-06-2006).]  [8:  Explosive, biological and infectious, corrosive, reactive, flammable and environmental toxicity.] 

In 2012, SEMARNAT determined that all unwanted fluorinated gases would be considered hazardous waste. This determination was made in the context of the pilot demonstration project on ODS waste management and disposal in Mexico (decision 63/28). Accordingly, in 2013 Quimobásicos performed an incineration test protocol of fluorinated gases (including HFCs and HCFCs) at its PDU. Following the verification of the protocol test results, in 2014 SEMARNAT issued a license to incinerate fluorinated gases to Quimobásicos; that license identifies HFC-23 as a hazardous waste. This determination is not retroactive, and the Government cannot uncategorized HFC-23 as a hazardous waste.
As the Government of Mexico considers HFC-23 a hazardous waste, the provisions of the Basel Convention would apply to its export, as would the Organisation for Economic Co-operation and Development (OECD) Decision C (2001)107/Final concerning the control of transboundary movements of wastes destined for recovery operations, and Annex III of the Agreement between the United States of America and Mexico on cooperation for the protection and improvement of the environment in the border area (La Paz Agreement). Accordingly, the Government does not consider the off-site destruction of HFC‑23 feasible. 
Options for addressing emissions of HFC-23 by-product considered at the 84th meeting

In line with decision 83/67,[footnoteRef:9] UNIDO submitted to the 84th meeting six options for addressing emissions of HFC-23 by-product during the production of HCFC-22 by Quimobásicos. The summary of the six options is shown in Table 1.[footnoteRef:10] [9:  Funding for preparing project proposal options that would enable the Government of Mexico to comply with the HFC-23 by-product control obligations under the Kigali Amendment, including data regarding costs and benefits and covering technical feasibility, economic viability, relevant credits that might be applicable in the country in the future, and logistical, legal and transactional issues.]  [10:  Table 9 of document UNEP/OzL.Pro/ExCom/84/72.] 



Table 1. Summary of the six options for addressing emissions of HFC-23 by-product
	Option
	Description
	Observations

	1
	Resuming operation of the integrated on-site PDU and the non‑integrated on-site PDU
	Total cost amounts to US $18,529,168; after taking into account local ownership, the total cost to the Fund amounts to US $9,449,876

	2
	Importing HCFC-22 to meet demand in the domestic market
	Not feasible. Not economically viable for Quimobásicos to only import HCFC-22 due to loss of market share and positioning, cancellation of contracts with suppliers, closures of workplaces and lay off of workers

	3
	Destroying HFC-23 by-product through irreversible transformation and other new conversion technologies, and storage options for HFC-23 management
	Not feasible. Irreversible transformation or viable conversion technologies that could be implemented in the time available could not be identified

	4
	Shipping HFC-23 for off-site destruction by means of a technology approved by the Parties
	Total cost amounts to US $22,135,738; after taking into local ownership, the total cost to the Fund amounts to US $11,289,226

	5
	Optimizing the HCFC-22 production to reduce the generation of the HFC-23 by-product 
	Cost of activities for optimizing the HCFC-22 production to reduce generation of the HFC-23 amounts to US $713,625. The total savings between 2020 and 2030 have been estimated at US $1.5 million

	6
	Selling the HFC-23 for feedstock use or adapting the plant so that it could use HFC-23 for the production of HCFC-22
	Not feasible. Quimobásicos is not equipped to process the HFC-23 stream mixed with HCFC-22 and non-condensable gases to meet the quality requirements; not economically feasible given the low volumes of HFC-23 generated



Further to a thorough analysis of the regulatory framework, policy issues, technical feasibility and costs, the Government of Mexico, Quimobásicos and UNIDO selected Option 1 as the most technical and economically viable option for addressing emissions of HFC-23 by-product. While Option 5 (i.e., optimizing HCFC-22 production) would provide additional environmental benefits and could be more cost-effective in the long-term, it would require an up-front investment of US $349,500 and would carry risks since the proposed technological solutions was not yet mature.
In order to assist the Government of Mexico to be able to meet the targets specified under the Kigali Amendment at the earliest time possible, and in order to minimize the quantity of HFC-23 that would be emitted to the atmosphere after 1 January 2020, the Secretariat proposed two further options, both of which involved changes to Quimobásicos’ HCFC-22 production process and off-site destruction, either for the duration of the project (Option A) or until the PDU could be refurbished (Option B).[footnoteRef:11]  [11:  Annex I to document UNEP/OzL.Pro/ExCom/84/72 describes Options A and B proposed by the Secretariat. ] 

Further to extensive discussions with UNIDO, at the end of the project review process, the Secretariat was unable to recommend a single option, nor to propose an agreed cost for each option as the options and associated costs depend on Executive Committee policy choices.[footnoteRef:12]  [12:  Annex II to document UNEP/OzL.Pro/ExCom/84/72 presented a compilation of four of the options (Options 1 and 4 from UNIDO, and Options A and B from the Secretariat) and their costs.] 

Options for addressing emissions of HFC-23 by-product considered at the 85th meeting

At the 84th meeting, the Government of Mexico, Quimobásicos and UNIDO selected Option 1 (refurbishing both PDUs) as the technical and economically viable option for addressing emissions of HFC‑23 by-product. After taking into consideration the comments expressed by the Executive Committee at its 84th meeting, UNIDO submitted to the 85th meeting the following three options for addressing emissions of HFC-23 by product:
Option 1	Refurbish the two PDUs (based on Option 1 submitted to the 84th meeting[footnoteRef:13]) [13:  At the 84th meeting, IOCs for Option 1 were based on projected future production.] 

Option 1A	Refurbish PDU-1 and upfront purchase of spare components allowing the immediate repair of PDU-1 
Option 1B	Refurbish PDU-1 and install a gas cryogenic liquefaction unit and a cryogenic tank as a back-up when PDU-1 need to be repaired
The three options are based on the 2018 HCFC-22 production of 7,119 mt with an associated generation of 152 mt of HFC-23 waste stream. A description of the three options is presented below.
Option 1: Refurbish the two PDUs

Option 1 proposes to refurbish the two PDUs (PDU-1 and PDU-2) available at Quimobásicos, a set of spare components for one of the PDUs in 2025-2030, and to repair and refurbish the wastewater treatment facility to treat the effluent, at a cost of US $1,504,480 (Table 2).[footnoteRef:14] [14:  The detailed description of the costs to refurbish the two PDUs is presented in paragraphs 18 to 24 of document UNEP/OzL.Pro/ExCom/84/72] 

Table 2. Total capital cost of Option 1
	Description 
	Cost (US $)

	Refurbish of PDUs
	PDU-1
	PDU-2

	PDU liquid effluent (alkaline train) starting from bottom of quench tank 
	66,904
	14,000

	NaOH (sodium hydroxide) supply train starting at existing caustic soda supply tank 
	107,605
	36,268

	Steam supply train or vaporizer vessel 
	6,860
	3,500

	Cooling water or deionized water
	19,798
	8,000

	Torch assembly 
	65,000
	65,000

	Electrical train, including controls 
	244,652
	341,472

	Additional equipment and labour
	89,510
	13,860

	Cooling tower maintenance update 
	0
	1,185

	Sub-total 
	600,329
	483,285

	Sub-total refurbish of PDUs
	1,083,614

	Spare parts for 2025-2030
	

	Two HFC-23 meters, one in 2025, one in 2030
	42,688

	Replacement of DSC-800 controller (2027)
	47,200

	Power cables to the plasma torch (2029)
	33,500

	Scrubber spray, pneumatic push fit fittings, de-ionized water pump seal
	6,156

	Sub-total components for 2025-2030
	129,544

	Wastewater treatment facility
	154,551

	Contingency
	136,771

	Total
	1,504,480



Option 1A: Refurbish PDU-1 and upfront purchase of spare components allowing the immediate repair of the PDU-1 in case of repair

Option 1A proposes to refurbish only PDU-1 (instead of the two PDUs) and purchase upfront a set of spare components allowing the immediate repair of the PDU-1. In case maintenance or repair of the PDU was needed, Quimobásicos is committed to suspend HCFC-22 production for up to two weeks, which is sufficient time to undertake almost any repair of the PDU and its infrastructure. While ceasing production of HCFC-22 would ensure that HFC‑23 by-product was not emitted, repairs that took longer than two weeks would result the resumption of HCFC-22 production and hence emission of HFC-23 by-product to the atmosphere. In addition to the upfront procurement of spare components, other components will be required for the operation of the PDU-1 between 2025 and 2030, and the repair and refurbish of the wastewater treatment facility. The total capital cost of Option 1A amounts to US $1,292,313 (Table 3). 
Table 3. Total capital cost of Option 1A
	Description
	Cost (US $)

	Refurbish of PDU-1
	600,329

	Upfront spare components
	

	pH meters and control valves 
	17,786

	Quench tank 
	27,000

	Fybroc caustic pump[footnoteRef:15]  [15:  Non-metallic, fiberglass reinforced, thermoset vinyl ester/epoxy pumps for handling corrosive liquids.] 

	8,500

	Ionized water multi-stage centrifugal pump 
	2,665

	Cooling water tower motor fan 
	1,500

	Water rotameter 
	1,123

	Power supply 
	220,000

	Programmable logic controller spare parts 
	10,000

	Argon control 
	1,832

	Sub-total upfront components
	290,406

	Spare parts for 2025-2030
	129,544

	Wastewater treatment facility
	154,551

	Contingency
	117,483

	Total
	1,292,313



Option 1B: Refurbish PDU-1 and install a gas cryogenic liquefaction unit and a cryogenic tank as a back-up when PDU-1 needs to be repaired

Option 1B proposes to refurbish only PDU-1 (instead of the two PDUs) and install an industrial gas cryogenic liquefaction unit and a 40 mt cryogenic tank to use as a back-up when the PDU-1 needs to be repaired. Through the cryogenic liquefaction unit, the HFC-23 waste stream could be condensed at ‑40°Celsius and 24 bar,[footnoteRef:16] recovering approximately 85-90 per cent of HFC-23, which would be stored in the cryogenic tank and fed to the PDU-1 while the repairs were undertaken; the remaining 10-15 per cent of the HFC-23 would be vented. The cryogenic tanks could store HFC-23 by-product generated in approximately two months. In addition to the cryogenic liquefaction unit and the cryogenic tank, a set of spare components will be required for the operation of the PDU-1 between 2025 and 2030, and the repair and refurbish of the wastewater treatment facility. The total capital cost of Option 1B amounts to US $1,430,660 (Table 4). [16:  A unit of pressure, about equal to the atmospheric pressure on Earth at sea level.] 

Table 4. Total capital cost of Option 1B
	Description
	Cost (US $)

	Refurbish of PDU-1
	600,329

	Cryogenic liquefaction unit and cryogenic tank
	

	Process engineering 
	5,000

	Cryogenic tank 
	156,342

	Tank installation
	10,000

	Stirling condensation system 
	130,000

	Piping, valves and accessories 
	33,000

	Civil works
	21,000

	Electrical (power and lighting)
	23,000

	Contingency (10%)
	37,834

	Sub-total cryogenic liquefaction unit and cryogenic tank 
	416,176

	Spare parts for 2025-2030
	129,544

	Wastewater treatment facility
	154,551

	Contingency
	130,060

	Total
	1,430,660



Additional costs common to the three options

In addition to the capital costs required for the HFC-23 emission controls, operating costs would be incurred for a 10-year period (estimated at US $7.76/kg of HFC-23 destroyed for Options 1 and 1A, and US $7.86/kg of HFC-23 destroyed for Option 1B); annual independent verification costs would be required (US $182,500); and policy assistance costs to ensure that HFC-23 by-product emissions would continue to be controlled to the extent practicable after the completion of the project (US $117,500).
Summary of costs for Options 1, 1A and 1B

Table 5 summarizes the costs of Options 1, 1A, and 1B, including capital and operating costs and other costs common to the three options. For all options, agency support costs of 7 per cent for UNIDO are requested.
Table 5. Cost of Options 1, 1A and 1B (US $)
	Description
	Option 1 
	Option 1A 
	Option 1B 

	PDU-1 refurbishment 
	600,329
	600,329
	600,329

	PDU-2 refurbishment 
	483,285
	0
	0

	Cryogenic tank + liquefaction unit
	0
	0
	416,176

	Upfront spare components
	0
	290,406
	0

	Spare parts 2025-2030 
	129,544
	129,544
	129,544

	Effluent treatment facility refurbishment 
	154,551
	154,551
	154,551

	Sub-total ICC
	1,367,709
	1,174,830
	1,300,600

	Contingency (10% ICC)
	136,771
	117,483
	130,060

	Total ICC
	1,504,480
	1,292,313
	1,430,660

	IOC (10 years)
	9,989,210
	9,989,210
	9,788,043

	Total ICC+IOC
	11,493,690
	11,281,523
	11,218,703

	Article 5 eligibility (51%)
	5,861,782
	5,753,577
	5,721,539

	Independent verification
	182,500
	182,500
	182,500

	Policy assistance
	117,500
	117,500
	117,500

	Total cost
	6,161,782
	6,053,577
	6,021,539

	HFC-23 destroyed (mt) 
	1,288
	1,288
	1,245

	Cost effectiveness (US $/kg) total funding
	9.16 
	8.99 
	9.25 

	Cost effectiveness (US $/kg) eligible funding
	4.78
	4.70
	4.84



The Government of Mexico and Quimobásicos preferred Option 1A, while requesting flexibility in selecting either Option 1 or Option 1A at the time of implementation of the project, on the understanding that any funding additional to that approved under the Multilateral Fund would be covered by the enterprise. 
Given the composition of the HFC-23 waste stream which contains 85 per cent HFC-23, 5 per cent HCFC-22 and 10 per cent non-condensable (mainly air), the commercially available cryogenic condensing unit[footnoteRef:17] might not be technically suitable; moreover, the technology has not been tried by Quimobásicos. In addition, given the unavoidable venting of HFC-23 by-product (estimated at 43 mt between 2021 and 2030), neither the Government of Mexico nor Quimobásicos supported Option 1B.  [17:  Sterling Cryogenics SPC-1.] 

Secretariat comments

Update on the status of HCFC-22 production and HFC-23 by-product emissions

Quimobásicos produced 5,680 mt of HCFC-22 in 2019, of which 3,294 mt were exported to a non‑Article 5 country to be used exclusively for feedstock uses. Quimobásicos has continued to vent any HFC-23 by-product it generated to the atmosphere, including any HFC-23 by-product generated after 1 January 2020.
Regulatory feasibility of off-site destruction

At the 84th meeting, it was unclear whether HFC-23 would be considered as a hazardous waste and therefore permits would be required for exporting the waste to an off-site facility, and the time required to secure such permits.[footnoteRef:18] The additional information provided clarifies that subsequent to 2006, when Quimobásicos was able to export HFC-23 by-product for destruction to the United States of America, the Government of Mexico determined that all fluorinated refrigerants, including HFC-23 by-product, are hazardous waste and, therefore, subject to the provisions of the Basel Convention, the OECD Decision C (2001)107/Final, and Annex III of the Agreement between the United States of America and Mexico on cooperation for the protection and improvement of the environment in the border area. UNIDO further clarified that under the General Law for Prevention and Waste Integral Management, a gas is only considered a waste if contained; gases that are discharged directly to the atmosphere are regulated under other legal instruments; accordingly, Quimobásicos can emit HFC‑23 by-product to the atmosphere but could not export it for destruction. [18:  UNEP/OzL.Pro/ExCom/84/72, Annex I, paragraph 16. ] 

The Secretariat considered that while it may be possible to secure the permits necessary to export HFC-23 for destruction, it would likely take longer than the six months required to refurbish one or both of the PDUs. Accordingly, the Secretariat did not consider any of the options that included off-site destruction further.
HCFC-22 production levels as the basis for calculating the project costs

The Government of Mexico decided to use the 2018 HCFC production levels at Quimobásicos as the basis for calculating the project costs, rather than projected future production as proposed at the 84th meeting. In reviewing HCFC production since 2016, the Secretariat noted the considerable variability in the overall production levels and the levels exported to a non-Article 5 country for feedstock applications (Table 6), and suggested that using the average of the last three years would be more representative of the production levels.[footnoteRef:19] Subsequently, the Government agreed to use the average 2017-2019 production of HCFC-22 and HFC-23 by-product generation rate, as the basis for calculating the cost of the project.  [19:  Notwithstanding the Montreal Protocol control targets, which include reduction targets in 2025 and 2030, the level of production was assumed constant throughout the project as the majority of enterprise’s HCFC-22 production was for feedstock uses. ] 

Table 6. Production, exports to a non-Article 5 country, and HFC-23 waste stream generation rate
	Description
	2016
	2017
	2018
	2019
	2017-2019 average

	Production (mt)
	4,772
	5,965
	7,718
	5,680
	6,454

	Non-A5 Exports (mt)
	1,766
	2,505
	5,634
	3,294
	3,811

	Non-A5 Exports (%)
	37
	42
	73
	58
	59

	HFC-23 waste (mt)
	72.79
	94.91
	151.53
	112
	119.5

	HFC-23 waste (%)
	1.52
	1.59
	1.96
	1.97
	1.85




Costs issues related to Options 1 and 1A 
The Secretariat had extensive discussions with UNIDO on several of the costs items associated with Options 1 and 1A submitted to the 85th meeting. The Secretariat notes with appreciation the constructive discussions and the additional information and clarifications that UNIDO continued to provide since the resubmission of the project proposal to the 85th meeting. 
A summary of the discussions on each of the options is presented below. The Secretariat notes that these costs may be further adjusted by the Executive Committee based on its consideration of the following policy issues: the duration of funding support, and the eligibility of HFC-23 by-product associated with HCFC-22 exported to a non-Article 5 country.
Additional costs common to the Options

The costs of independent verification were agreed at US $20,000/year, and the total cost of independent verification for 2021-2030 was US $175,000, after taking into account the US $12,500/year for the verification of HCFC production in 2021 and 2022 approved under stage II of the HPMP for Mexico. Costs for the development of policy measures were agreed at US $117,500 on the understanding that in addition to the policies being in place, monitoring and enforcement would continue after the completion of the project. 
Option 1
At the 84th meeting, the Secretariat suggested adjustments to the costs of refurbishing both PDUs, as submitted by UNIDO;[footnoteRef:20] however, UNIDO did not agree to the adjustments proposed by the Secretariat. During the project review process, and in line with the flexibility shown by the Government of Mexico, it was agreed to adjust the costs requested under Option 1 as follows: [20:  Paragraphs 54-56 of document UNEP/OzL.Pro/ExCom/84/72] 

A 10 per cent reduction to standard industrial equipment, except for the piping to connect PDU-2 to the HCFC-22 plant that was taken as submitted, noting that 10 per cent contingency was included and only one estimate for the refurbishment of the PDUs was provided (notwithstanding the request to provide three independent estimates in line with decision 83/67(a)(i));
A 25 per cent reduction to items not mentioned or were unclear in the confidential quotation provided by the company (Plascon) which could refurbish the PDUs; and a 10 per cent reduction for other items that were not mentioned in the quotation; and
Consistent with the approach above, a 10 per cent reduction to the costs to refurbish the wastewater treatment facility and to the price of the HFC-23 meters.
Operating costs were based on the average 2017-2019 HCFC-22 production and HFC-23 by‑product generation for the period 2021 to 2030, taken as submitted, exception for the price of electricity that was assumed to remain constant, and monitoring and other costs set at US $40,000/year. On this basis, IOC amounted to US $8,380,272.
[bookmark: _GoBack]The total agreed costs of Option 1 amounts to US $5,277,399, as shown in Table 7.
Table 7. Total agreed costs of Option 1 
	Description
	Costs (US $)

	Capital investment PDU-1 
	550,981

	Capital investment PDU-2 
	451,958

	Waste water treatment plant 
	139,096

	Spare parts 2025-2030*
	125,275

	Total investment cost 
	1,267,310

	Contingency
	126,731

	IOCs (2021-2030)*
	8,380,272

	Total
	9,774,312

	Total eligible (51%)*,**
	4,984,899

	Independent verification*
	175,000

	Policy assistance
	117,500

	Funds requested (US $) *,**
	5,277,399

	Total tonnes HFC-23 destroyed 
	1,015

	CE (US $/kg HFC-23)
	5.20


* Duration of funding support to be determined by Executive Committee. 
** Eligibility of HFC-23 associated with non-Article 5 exports to be determined by Executive Committee.

Option 1A 
Based on data collected over three years during which PDU-1 was operated under the CDM, there was a total of 537 events that led to the shut-down of the PDU so that maintenance or repairs could be conducted; the longest downtime in any single month was under three days. The Secretariat, therefore, considered the commitment by Quimobásicos to suspend HCFC-22 production for up to two weeks to avoid venting HFC‑23 by-product in case of a repair of the PDU meaningful. The procurement of necessary spare components, while not a guarantee, should give further confidence that HFC-23 by-product would not be vented to the atmosphere. 
The Secretariat considered that the upfront spare components that were specialized and for which only a single supplier was likely to be available to be incremental (i.e., power supply, programmable logic controller, argon control, and pH meters). In contrast, standard equipment (i.e., tank, caustic pump, water pump, motor fan, water rotameter), which were not purchased when PDU-1 or PDU-2 were purchased, should be readily available; it was agreed to consider half of those costs eligible, resulting in a cost of upfront spare components of US $270,012.
The Secretariat recommended refurbishing PDU-2 rather than PDU-1 as it is more cost‑effective, on the understanding that Quimobásicos would have the flexibility to choose between refurbishing PDU-1 or PDU-2 during implementation of the project. IOCs would be the same as under Option 1. 
The total agreed costs of Option 1A, which is the option recommended by the Secretariat, amounts to US $5,119,776, as shown in Table 8.
Table 8. Total agreed costs of Option 1A (US $)
	Description
	Cost (US $)

	Capital investment PDU
	451,958

	Initial spare components
	270,012

	Waste water treatment plant 
	139,096

	Spare parts 2025-2030* 
	125,275

	Total investment cost 
	986,341

	Contingency
	98,634

	IOCs (2021-2030)*
	8,380,272

	Total
	9,465,247

	Total eligible (51%)*,**
	4,827,276

	Independent verification* 
	175,000

	Policy assistance
	117,500

	Funds requested (US $) *,**
	5,119,776

	Total tonnes HFC-23 destroyed 
	1,015

	CE (US $/kg HFC-23)
	5.04


* Duration of funding support to be determined by Executive Committee. 
** Eligibility of HFC-23 associated with non-Article 5 exports to be determined by Executive Committee.

Feasibility of Option 1B 

The Secretariat concluded that Option 1B was not viable given the following:
At the 84th meeting, the Secretariat proposed an alternative option that included the use of a cryogenic condensing unit and a cryogenic tank, which required changes to the production process at Quimobásicos by no longer using compressed air to transfer the anhydrous hydrogen fluoride (AHF) from the rail tank to the storage tank, but to instead use a new AHF transfer pump (and, therefore, removing the non-condensables from the HFC-23 waste-stream). While this change would be technically feasible, UNIDO had conveyed substantial concerns with such a process change; Quimobásicos did not want to change its operating parameters given the substantial risks such a change could entail; and an engineering study, industrial trials, and permitting by industrial safety and environmental authorities would be required, which would take additional time; and
Implementation of this option has an associated venting to the atmosphere of approximately four months of HFC-23 by-product over the ten-year project duration; it is not clear whether such venting would be consistent with destruction “to the extent practicable” indicated in paragraph 6 of Article 2J of the Montreal Protocol.
Agency support costs

The majority of HCFC-22 produced at Quimobásicos is for feedstock uses, and such production is expected to continue for the foreseeable future. As long as HCFC-22 is being produced, HFC-23 by-product will be generated and, hence, must be controlled. On this basis, continued agency support would be expected; accordingly, the Secretariat recommends to use the agency support costs applied for investment projects (at 7 per cent) to the project at Quimobásicos.
Policy issues

Executive Committee members have expressed different views on the duration for which funding support for HFC-23 by-product emission controls should be provided. The Government of Mexico considers that such support should be provided through December 2030.
Executive Committee have expressed different views on the applicability of the guidelines[footnoteRef:21] endorsed by the Committee to projects that benefit enterprises that export part of their production to non-Article 5 countries. The Government of Mexico considers that those guidelines are applicable to conversion projects in the manufacturing sector. In the case of the project at Quimobásicos, the substance exported is HCFC-22, not HFC-23, which is the substance that needs to be controlled under the Kigali Amendment and would be emitted in Mexico. Accordingly, the Government of Mexico does not consider the guidelines applicable to projects related to the control of HFC-23 by-product emissions.  [21:  Paragraphs 146 and 147 of document UNEP/OzL.Pro/ExCom/15/45.] 

As noted at the 84th meeting, the Secretariat was unclear whether the planned emission trading system in Mexico will have a requirement for additionality,[footnoteRef:22] as was the case under the CDM. Accordingly, should the Executive Committee wish to ensure that funding under the emission trading system could be used, the Committee may wish to consider specifying that funding from the Multilateral Fund would cease to be provided once the emission system was established and it was confirmed that HFC-23 credits would be allowed in the system. [22:  A CDM project activity is additional if anthropogenic emissions of greenhouse gases by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (decision 3/CMP.1 of the Parties
to the Kyoto Protocol).] 

Conclusion

The Secretariat noted with appreciation the flexibility and constructive efforts by the Government of Mexico, Quimobásicos, and UNIDO to address the concerns expressed at the 84th meeting. 
Quimobásicos commitment to suspend HCFC-22 production to avoid venting HFC-23 by-product when the PDU is being repaired, combined with the upfront purchase of spare components, suggests that HFC-23 by-product would not be vented to the atmosphere. Accordingly, and given that Option 1A is the most cost-effective option, the Secretariat recommends it for approval, noting that the Government of Mexico will have, during project implementation, flexibility to choose to refurbish PDU-1 rather than PDU‑2 (as recommended by the Secretariat) or to implement Option 1, and on the understanding that any funding additional to that approved under the Multilateral Fund would be covered by the enterprise. 
The Secretariat notes that these costs may be further adjusted by the Executive Committee based on its consideration of the duration of funding support, and the eligibility associated with HCFC-22 exported to a non-Article 5 country. In order to inform the Executive Committee’s consideration, Annex I to the present document provides the agreed costs of Option 1A by year, and with and without a deduction based on the average 2017-2019 exports of HCFC-22 to a non-Article 5 country. 
Noting that the project’s final costs will depend on the Executive Committee’s consideration of the two policy issues related to the project, the Secretariat would submit a draft Agreement to the 86th meeting for the Committee’s consideration, reflecting any guidance provided at the 85th meeting. That draft Agreement would specify the funding levels, targets and obligations, and inter alia address the following:
The Government of Mexico, through UNIDO, would provide annual progress reports on the status of the project, including the level of disbursement, the quantity of HCFC-22 produced, and the quantity of HFC-23 by‑product generated, destroyed, sold, stored and emitted, together with an annual independent verification report documenting the Government of Mexico’s compliance at the first meeting of the year in 2021[footnoteRef:23] through the completion of the project; [23:  Except for in 2021, when no verification report would be submitted.] 

A penalty equivalent to three times the agreed destruction cost, would be applied to emissions of HFC‑23 by-product that were determined not to have been destroyed after taking into account the destruction and removal efficiency of the plasma-arc destruction technology, and the associated funds would be returned to the Multilateral Fund to the meeting following the determination that HFC-23 by-product that was generated was not destroyed, unless those emissions took place after a two-week suspension of production of HCFC-22 to allow for the repair of the PDU should the Government choose to implement Option 1A; and
UNIDO would submit the project completion report six months after project completion, and any remaining balances after the completion of the project would be returned to the Multilateral Fund within twelve months of the project completion. 
In order to facilitate the Executive Committee consideration of the project, the Secretariat has included in the present document a recommendation, noting that the project’s final costs will depend on the Executive Committee’s consideration of the above two policy issues. Noting that refurbishment of one or both of the PDUs could not wait until the 86th meeting if it were to be completed by 1 January 2021, the recommendation includes the provision of funding at the present meeting based on the capital costs and one year of operating costs and independent verification. 
Recommendation

The Executive Committee may wish to:
Note the key aspects related to HFC-23 by-product control technologies: Mexico (decision 84/91) contained in document UNEP/OzL.Pro/ExCom/85/65;
Approve, in principle, US $[XXX], plus agency support costs of US $[7 per cent of XXX] for UNIDO, to enable the Government of Mexico to comply with the HFC-23 by-product emission control obligations under the Kigali Amendment to the Montreal Protocol, on the understanding that:
The Government of Mexico would ensure that by 1 January 2021, emissions of HFC-23 by-product from HCFC-22 production in Mexico were destroyed in compliance with the Montreal Protocol;
The Government of Mexico would have flexibility to use the funding approved in principle as indicated sub-paragraph (b) above for refurbishing any of the two or both of the plasma-arc destruction units installed at Quimobásicos, described in document UNEP/OzL.Pro/ExCom/85/65, on the understanding that any funding additional to that approved under the Multilateral Fund would be covered by Quimobásicos;
The project would be completed by [1 January 2031];
Note:
The commitment by the enterprise Quimobásicos to suspend production of HCFC‑22 for up to two weeks to allow for the repair of the plasma-arc destruction unit, as necessary, should the Government of Mexico choose Option 1A;
That funding from the Multilateral Fund would cease to be provided once the national emission system was established and it was confirmed that HFC-23 credits would be allowed in the system;
The commitment by the Government of Mexico to ensure that emissions of HFC‑23 by-product will continue to be controlled in the same manner after the completion of the project; and
That the funding approved in principle specified in sub-paragraph (b) above is the total funding that would be available to Mexico from the Multilateral Fund for the control of HFC‑23 by-product emissions; 
Request the Secretariat, in cooperation with UNIDO, to prepare a draft Agreement between the Government of Mexico and the Executive Committee for the control of HFC-23 by‑product emissions for consideration at the 86th meeting, in light of the guidance provided by the Executive Committee at the 85th meeting; and
Approve the first tranche of the HFC-23 by-product control emissions for Mexico, and the corresponding 2020-2021 implementation plan, at the amount of US $[917,952][453,507], plus agency support costs of US $[64,257][31,745] for UNIDO.


UNEP/OzL.Pro/ExCom/85/65


UNEP/OzL.Pro/ExCom/85/65



Pre-session documents of the Executive Committee of the Multilateral Fund for the Implementation of the Montreal Protocol are without prejudice to any decision that the Executive Committee might take following issuance of the document.

2
3



Annex I

COST OF OPTION 1A WITH OR WITHOUT DEDUCTION FOR EXPORTS TO A NON-ARTICLE 5 COUNTRY (US $)

	 
	2020
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	2030
	Total

	Incremental operating costs* 
	0
	838,027
	838,027
	838,027
	838,027
	838,027
	838,027
	838,027
	838,027
	838,027
	838,027
	8,380,272

	Incremental capital costs*
	947,172
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	947,172

	Cost of spares 2025-2030* 
	0
	0
	0
	0
	0
	21,131
	51,920
	0
	0
	36,850
	27,902
	137,803

	Total cost*
	947,172
	838,027
	838,027
	838,027
	838,027
	859,158
	889,947
	838,027
	838,027
	874,877
	865,929
	9,465,247

	51% Article 5 ownership
	483,058
	427,394
	427,394
	427,394
	427,394
	438,170
	453,873
	427,394
	427,394
	446,187
	441,624
	4,827,276

	59% non-Article 5 export**
	236,638
	209,369
	209,369
	209,369
	209,369
	214,649
	222,341
	209,369
	209,369
	218,576
	216,340
	2,364,760

	Verification
	0
	7,500
	7,500
	20,000
	20,000
	20,000
	20,000
	20,000
	20,000
	20,000
	20,000
	175,000

	Policy assistance***
	0
	0
	0
	0
	0
	117,500
	0
	0
	0
	0
	0
	117,500


* Including 10% contingency.
** In line with the guidelines endorsed by the Executive Committee at its 15th meeting, a 49% reduction would be applied.
***Timing to be determined upon submission of draft Agreement.
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