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Key Project Data 

    

Project Title Charm Industrial Great Plains Bio-Oil Sequestration  Project ID 7BDE PDD File Name V 1.5 Charm Industrial G.P. Bio Oil Sequestration PDD.docx PDD Version 1.5 PDD Issue Date 2024-05-30 Project Location Port Cartier, QC; El Dorado, KS; Hutchison, KS Project Proponent Charm Industrial, Inc. Other Parties AE Cote Nord Canada Bioenergy Inc. (bio-oil supplier) Vaulted Deep (Injection well owner/operator) Legal ownership of the CDRs 
Charm Industrial, Inc. 

Verification report title Report on Futurepast’s Verification Engagement with Isometric Relative to the Charm Industrial Great Plains Bio-Oil Sequestration Project  Verification report version 1.0 
Date of Issuance 2024-07-26 Prepared by Futurepast: Inc. VVB Contact 4250 Fairfax Drive, Suite 600, Arlington, VA 22203 / +1 703-358-9127 / count.carbon@futurepast.com | www.futurepast.com Lead Verifier Name and Independent Reviewer John Shideler served as lead verifier.  Tina Sentner served as independent reviewer.  
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Addressee  This report is addressed to the management of Isometric HQ Limited, 27 New Dover Road, Canterbury, Kent, United Kingdom, CT1 3DN. Executive Summary  Isometric engaged Futurepast to conduct a verification of the Charm Industrial Great Plains Bio-Oil Sequestration project as submitted to the Isometric registry. The project is a carbon capture and sequestration project that purchases bio-oil and sequesters it in salt caverns located in Kansas, USA. The bio-oil that is the subject of this verification was produced in Quebec, Canada, from woody biomass. The woody biomass consisted primarily of sawdust and wood shaving residues accumulated by a lumber mill that adjoins a pyrolysis oil production facility. Charm Industrial asserted the removal of 107.21 metric tonnes of carbon dioxide equivalent during its first reporting period (1 March – 30 April 2024). Responsibilities  It was the responsibility of the project proponent, Charm Industrial, Inc. (aka Charm Industrial), to prepare its greenhouse gas (GHG) statements of carbon dioxide removals (CDRs) in accordance with the Isometric criteria. This responsibility included designing, implementing and maintaining a data management system adequate for the preparation and fair presentation of the statements. Charm Industrial was responsible for the fair presentation of its data and information and ensuring that these were free from material misstatements.  Based on the work we performed, it was the responsibility of Futurepast: Inc. (aka Futurepast) to express an opinion as to whether the carbon dioxide removals, as stated by Charm Industrial, were presented fairly in accordance with the agreed criteria.  Criteria  Isometric and Futurepast agreed that the criteria against which Carbon Dioxide Removal statements should be verified were the following: 
• Isometric Standard v 1.2 
• Isometric Bio-Oil Geological Storage v. 1.0.1 
• Biomass Feedstock Accounting v. 1.2 
• Biomass or Bio-oil Storage in Salt Caverns v. 1.0.2 
• Embodied Emissions Accounting v. 1.0.2 
• Transportation Emissions Accounting v. 1.0 
• Energy Use Accounting v. 1.1.1 Futurepast assessed the criteria and found them suitable, considering: a) the engagement’s scope and boundaries; 
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b) the greenhouse gases and sources, sinks and reservoirs associated with Charm Industrial’s facilities, physical infrastructure, activities, technologies, and processes; c) the quantification methods employed; and d) requirements for disclosures.  In accordance with the criteria, Charm Industrial reported greenhouse gas emissions using the Global Warming Potentials (GWP) found in the IPCC’s Assessment Report 6 except when GWPs from prior IPCC assessment reports were embedded in life cycle assessment data.  In Futurepast’s opinion, the agreed criteria were relevant, complete, reliable and understandable. Type of Engagement  This engagement included the following types of activities: 
☒ Verification 
☐ Validation 
☐ Agreed-upon procedures Objectives of the Verification  The objective of the verification was to determine whether Charm Industrial’s stated Carbon Dioxide Removals from Reporting Period 1 of the Charm Industrial Great Plains Bio-Oil Sequestration project were fairly stated in conformity with the criteria. Scope of the Verification 

Facilities, physical 
infrastructure, activities, 
technologies, and processes 

Activities included the generation of woody biomass residues produced from sustainably managed forests in Quebec; the production of bio-oil through pyrolysis at a production site in Port Cartier, QC; pre-processing the bio-oil in El Dorado, KS, to make it ready for injection in salt caverns; injecting bio-oil in salt caverns located near Hutchison, KS; and the transportation of the bio-oil from Quebec to Kansas and to the final injection site. 
Greenhouse gas sources, 
sinks, and reservoirs 

Sources of greenhouse gas emissions (CO2, CH4 and N2O) were propane to start the exothermic reaction in the pyrolizer; transportation emissions; and electricity consumed at the pyrolysis facility, pre-processing facility, and salt cavern. Greenhouse gas sources were analyzed using consequential life cycle assessment techniques.   
Types of greenhouse gases Carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) 
Time period 1 March 2024 – 30 April 2024 
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recalculated the gross mass of bio-oil injected into salt caverns at Vaulted Deep in Hutchison, KS, starting from weigh ticket values obtained at the Vaulted Deep facility. We subtracted the mass of liquid caustic soda and salt that were added to the bio-oil at Charm’s pre-processing facility at El Dorado, KS. We multiplied the adjusted mass by the carbon content of the bio-oil and converted that number to carbon dioxide. The values we obtained matched very closely within 0.00045% of  those displayed on the Isometric digital MRV (DMRV) platform.    Another meaningful term in Equation 2 was CO2eLCA emissions, n. This term describes “project emissions” that are to be subtracted to obtain net removals. The Bio-oil Geological Storage protocol required project proponents to subtract from the carbon dioxide removed all significant life cycle emissions associated with producing the bio-oil, transporting the bio-oil, and injecting the bio-oil into geologic storage. The method for arriving at CO2eLCA emissions, n was to apply consequential life cycle assessment techniques to the sources of emissions associated with the project. Charm Industrial obtained from its major suppliers, AECN Bioenergy Canada and Vaulted Deep, LCAs that had been prepared for the respective facilities. Quantified project emissions were of four separate types: 
• Emissions associated with the production of bio-oil at the AECN Bioenergy facility in Canada, and inventoried in the facility’s LCA; these emissions were expressed in CO2e/ton of bio-oil produced 
• Transportation emissions, including embodied emissions for the transportation equipment used, expressed in CO2e/ton per freight mile,  
• Embodied emissions associated with equipment used at the Charm Industrial pre-processing site in El Dorado, KS, and the Vaulted Deep injection well site in Hutchison, KS, and 
• Direct and energy indirect emissions associated with fuel and electricity consumed at the Charm Industrial pre-processing site in El Dorado, KS, and the Vaulted Deep injection well site in Hutchison, KS During the validation of the project’s PDD, the Futurepast concluded that the LCA for AEC Bioenergy was performed in accordance with the requirements of ISO 14040/14044 and the Isometric Standard’s requirement for the use of consequential LCA.   The verification team reviewed the methodology for determining the ton-kilometer CO2-e contribution of transportation. The LCA emissions factor for CO2e per ton-kilometer was sourced from the Global Logistics Emissions Council (GLEC) Framework, version 3 (2023), Table 6 “North American Road Emission Intensity Values”. It provided the source for the emission factor of 0.08 (80 g of CO2e divided by 1000 to convert g to kg) used for “well to wheel” emissions of a tanker truck. The verification team recalculated this value for Charm Industrial’s shipment of Lot 727 of bio-oil from Port Cartier, QC, to El Dorado, KS. The value we obtained was 5.245t tons. We compared this value to the displayed value of 5.244t in Isometric’s DMRV platform. Our value nearly matched the calculation in the Isometric platform. (The variance, likely due to rounding errors, was 0.0285 of a percent). Embodied emission factors were based on data from the GREET 
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and evidence to demonstrate regulatory compliance related to injectate emplacement. maintained. Per Charm, KDHE permit required certain testing of non-GHG related parameters when emplacing injectate. Vaulted provided a form to Charm listing permit requirements and the status of their compliance. Verifier has reviewed the form dated 2024-06-26 and signed by Adriana Ovalle. 46 At verification, determine whether there are additional sites or facilities from which bio-oil is sourced that are material to the GHG statement and perform site visits as required. 
Per Charm, no additional sites were used to procure bio-oil. 

47 At verification, confirm that the feedstock used to produce bio-oil at the AECN facility continues to be mill residues and that the supply of mill residues is not supplemented by merchantable chipped round wood. 
Per Charm, AECN was still using mill residues from Arbec. 

52 At verification, confirm whether injection batches of bio-oil are the same as production batches or are blends of production batches. 
Per Charm, injection batches were comprised of a blend of AECN production batches. Each truckload of bio-oil sent to Vaulted was separately weighed and analyzed for carbon content prior to the addition of salt and caustic soda. 53 At initial verification, confirm that a sample of data entered into Charm Industrial's Ledger database produces an identical output when uploaded in Isometric's data platform. 
Per Charm, the removal numbers (t of CDR) are from the DMRV (digital MRV of Isometric) were the authoritative numbers. The output of Ledger may differ slightly due to different rounding protocols. The uncertainty discount using variance propagation was calculated only on the Isometric DMRV system. 54 At verification, validate any updated forecasts for CDR generation in out-years. Charm had not updated its forecasts. 

Table 6. Forward action requests. 
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Annex B: List of Findings 
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Annex C: Verification Opinion 
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