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Acronyms and abbreviations

AD
BECCS

CCS
CDM

CDR
CH,
CEC
CO.
DM
DOC
EBC
FC
GHG
LCA
HTC
IBI
IPCC
N.O
SDG
SA
SWDS

Anaerobic digestion
Bioenergy with carbon dioxide capture and storage

Carbon Dioxide Capture and Storage
Clean Development Mechanism

Carbon Dioxide Removal
Methane

Cation exchange capacity
Carbon Dioxide

Dry matter

Degradable Organic Carbon
European Biochar Certificate
Fixed carbon

Greenhouse gases

Life Cycle Assessment
Hydrothermal Carbonization
International Biochar Initiative
Intergovernmental Panel on-Climate Change
Nitrous oxide

Sustainable Development Goals
Surface area

Solid wastedisposal sites
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1 Introduction

Biochar is a carbon-rich material produced through the thermochemical conversion of
biomass under oxygen-limited conditions. Depending on feedstock characteristics,
production processes, and end-use applications, biochar can contribute to climate
change mitigation through greenhouse gas emission reductions, methane avoidance,
durable carbon storage, and carbon dioxide removal.

This methodology establishes the requirements for the quantification, monitoring,
reporting, and verification of greenhouse gas (GHG) emission reductions, removals,
and long-term carbon storage associated with sustainable biochar production and
application.

The methodology applies a life-cycle approach covering feedstock sourcing, biochar
production, transportation, storage, application, leakage assessment, permanence
requirements, and monitoring obligations. It includes both soil and non-soil
applications where long-term carbon storage can'be'demonstrated.

This methodology is aligned with the principles of ISO 14064-2 and the BioCarbon
Standard framework and incorporates .requirements related to additionality,
permanence, uncertainty management, leakage prevention, environmental integrity,
and sustainable biomass sourcing.

The methodology is intended. for project activities that produce biochar using eligible
thermochemical conversion technologies and utilize biochar in applications capable of
supporting long-term carbon storage and climate change mitigation outcomes.

2 Sources

This methodology is based on:

CLEAN DEVELOPMENT MECHANISM. AMS-III.BG. Small-scale Methodology
Emission reduction through sustainable charcoal production and consumption
Version 04.0 (United Nations, 2023a).

CLEAN DEVELOPMENT MECHANISM. AMS-IILK.: Avoidance of methane release
from charcoal production. Version 05.0 (United Nations, 2025b).
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CDM - Executive Board. EB33 Report. AMS-III.L. Indicative simplified baseline and
monitoring methodologies for selected small-scale CDM project activity categories.
Avoidance of methane production from biomass decay through controlled pyrolysis,
version 2.0 (United Nations, 2025a).

CLEAN DEVELOPMENT MECHANISM. AMS-IILE Small-scale Methodology:
Avoidance of methane production from decay of biomass through controlled
combustion, gasification or mechanical/thermal treatment Version 17.0. (United
Nations, 2015).

CLEAN DEVELOPMENT MECHANISM. TOOL16. Methodological toel Project and
leakage emissions from biomass Version o5.0 (United Nations, 2020¢).

CLEAN DEVELOPMENT MECHANISM. TOOLo3. Methedological tool. Tool to
calculate project or leakage CO2 emissions from fossil fuel.combustion. Version 03.0
(United Nations, 2017d).

CLEAN DEVELOPMENT MECHANISM. TOOLo4. Emissions from solid waste disposal
site. Version 08.1 (United Nations, 2023b).

CLEAN DEVELOPMENT MECHANISM. TOOLo5. Methodological tool Baseline,
project and/or leakage emissions from electricity consumption and monitoring of
electricity generation Version 03.0 (United Nations, 2017a).

CLEAN DEVELOPMENT “MECHANISM. TOOL08. Determining the baseline
efficiency of thermal or, electric energy generation systems. Version 03.0 (United
Nations, 2020Db).

CLEAN DEVELOPMENT MECHANISM. TOOL:2. Methodological tool Project and
leakage emissions from transportation of freight Version oi1.o (United Nations,
2012):

CLEAN DEVELOPMENT MECHANISM. TOOLi3. Project and leakage emissions from
composting. Version 02.0 (United Nations, 2017¢).

CLEAN DEVELOPMENT MECHANISM. TOOL14. Project and leakage emissions from
anaerobic digesters. Version 03.0 (United Nations, 2024).
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CLEAN DEVELOPMENT MECHANISM. Executive Board. EB23 Report, Annex 18.
Definition of Renewable Biomass (United Nations, n.d.).

CLEAN DEVELOPMENT MECHANISM TOOL21. Methodological tool Demonstration
of additionality of small-scale project activities Version 13.1 (United Nations 2020a).

3 Purpose of the methodology

This methodology establishes the requirements for the production, utilization, and
carbon storage of biochar. It aims to quantify, monitor and verify greenhouse gas (GHG)
reductions from biochar use in soil and non-soil applications, ensuring adherence to
sustainable practices.

In this context, the purpose of this methodology is to:

(a) provide specification of the production technologies requirements for use under
this methodology;

(b) provide information about the eligibility of different types and combinations of
biochar in agricultural soil amendments, including their effects on mitigating
greenhouse gas emissions and enhancing soil fertility;

(c) bring guidance on the effects-of different types of biochar, concentrations and
combinations with other agricultural materials on greenhouse gas emissions and
soil quality;

(d) set out the requirements for the economic viability and environmental
sustainability of the use of biochar as a soil amendment for the reduction of
greenhouse gas emissions in agricultural practices;

(e) stablish guidelines for the complete life cycle to determine the overall
environmental impact of biochar production, transportation, application, and the
resulting impact on GHG emission reductions;

(f) bring the specifications about the types of biomasses eligible under this
methodology;

(g) set out the requirements for end-use applications of biochar;
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(h) determine the methodological requirements necessary for the identification of the
baseline for the biochar production and application;

(i) furnish the methodological requirements to demonstrate additionality of BioChar
projects;

(j) describe the requirements for the monitoring and follow-up of BioChar projects;
(k) establish requirements related to permanence and leakages;

(1) to define the requirements for quantifying the GHG emission reductions from the
project activity;

(m)facilitate the articulation of the project accounting with national accounting, if
applicable.

4 Version and validity
This document constitutes Public Consultation Version 2.0 of BCRoo. June 10, 2026.

This version may be updated from time to time and intended users shall ensure that
they use the most recent version of the document.

5 Scope

This methodology constitutes a Carbon Dioxide Removal (CDR) methodology for the
quantification, monitoring and verification of durable carbon removals and long-term
carbon storage through sustainable biochar production and application.

This methodology corresponds to a methodology for establishing baseline, quantifying
greenhouse gas (GHG) emission reductions/removals, and monitoring GHG projects.
It_encompasses aspects such as leakage management, monitoring and mitigation
results.

The quantification of emissions reductions focuses on various biochar types,
employing a life cycle assessment (LCA) approach to understand their short-term and
long-term effects. The scope includes assessing biochar's role in mitigating greenhouse
gas emissions, while the limitations encompass potential challenges in data
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consistency, complexity of interactions, and resource constraints. Overall, this
methodology intends to provide insights into biochar's effectiveness in reducing
emissions and improving soil quality, yet it acknowledges the potential limitations in
generalizing findings and the dynamic nature of evolving technologies in this field.

The scope of this methodology includes the biochar production and the biochar
application, including soil and non-soil. The combination of such activities“may
produce quantifiable mitigation results. It is important to remark that the biochar
application shall be into a stable matrix where the carbon will remain durably stored.

This methodology is applicable to projects utilizing through approved thermochemical
processes/conversion technologies to produce biochar forseil” and non-soil
applications. It ensures adherence to sustainability, additionality, and permanence
principles.

6 Applicability conditions
This Methodology is applicable under thefollowing conditions:

(a) a new or retrofitted biochar facility. production shall be involved in the project
activities;

(b) the project activities. include the following production processes: pyrolysis,
gasification (See Appendix1);

(c) the processes usedto produce biochar are not the following: torrefaction,
hydrothermal carbonization (HTC), combustion (e.g., charcoal making);

(d) the end-use-application requires that the biochar be used for long-term carbon
storage. It is not possible to use biochar for energy production;

(e) 'theruse of biochar shall include the assessment of short-term, medium-term and
long-term effects of biochar and its combinations with other agricultural materials.
Only biochar used in permanent applications (=100 years) is eligible for carbon
crediting;
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(f) the biochar production and use include a thorough evaluation of the full life cycle
of biochar, encompassing production and application, as well as the subsequent
environmental implications;

(g) the project activities include the assessment of the potential of biochar in reducing
greenhouse gas emissions, contributing to a comprehensive understanding of its
impact on climate change;

(h) the production of biochar is exclusively permitted when utilizing biemass and
excluding fossil carbon;

(i) the production of biochar": include the following feedstock: agricultural biomass,
forestry and wood processing, landscape and urban biomass, food and industrial
biomass, water and marine biomass, and anaerobic-digestion residues. (See
Appendix 2);

(j) the project activities do not include the following processes®: torrefaction,
hydrothermal carbonization (HTC), combustion (e.g., Charcoal Production);

(k) the biomass used for biochar production-is classified as renewable biomass (See
Appendix 3);

() biomass feedstocks shall not.originate from peatlands, drained wetlands, wetlands
subject to degradation, or areas subject to flood irrigation;

(m) feedstock is produced locally or regionally if they are also an environmentally
sustainable option. And are not imported across international borders to avoid
leakage;

' Biochar is a porous, carbon-rich material made by heating biomass in a low-oxygen
environment at temperatures between 350°C and 1000°C. It is used to lock carbon in the ground
for long periods or to replace fossil carbon in products; it is not meant to be burned for energy
(EBC, 2024).

* These processes are excluded because they do not yield a product with the properties required for stable, long-term
carbon sequestration.
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(n) biochar production systems shall be sustainable, healthy and efficient, and shall
meet the environmental standards and regulatory requirements of the country in
which they operate;

(o) the biochar production does not cause deforestation or biodiversity loss.

Where the project activity involves a retrofitted biochar production facility, only the
incremental biochar production and associated mitigation outcomes resulting from
the retrofit shall be eligible for crediting.

Project holders shall establish and document the historical level of biocharproduction
prior to implementation of the retrofit. Any biochar production, carbon removals,
emission reductions, or methane avoidance attributable to pre-existing operations
shall not be eligible for crediting under this methodology.

The baseline level of biochar production for retrofitted facilities shall be determined
using historical operational data representative of normal facility operation prior to the
retrofit and shall be documented in the Project Document.

= Normative references

The following normative references are essential for the application of this
methodology. The user shall consult the latest available versions of each document:

(a) BioCarbon Standard, including all relevant program rules, eligibility
conditions, and applicable procedures for GHG crediting activities;

(b) National legal frameworks relevant to land use, land tenure, forest
classification, deforestation permits, and concession systems in the host
country.

7.1 [ Applicable tools

This methodology shall be applied in conjunction with the BIOCARBON PROGRAM and
all applicable official tools issued by BioCarbon. The following tools are mandatory and
shall be applied in full, as per the project’s scope and characteristics:

(a) Baseline and Additionality Tool;

(b) Uncertainty Management Tool;
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(c) Permanence and Risk Management Tool;

(d) Leakage Management Tool;

(e) Monitoring, Reporting and Verification (MRV) Tool;
(f) Avoiding Double Counting (ADC) Tool;

(g) Sustainable Development Safeguards (SDSs) Tool;
(h) Sustainable Development Goals (SDGs) Tool;

These tools form part of the normative framework of the BIOCARBON STANDARD.
Selective application or modification is not allowed. Project documentation shall
demonstrate the complete and consistent application of each tool, as per the most
recent version at the time of validation or verification. Failure to comply with these
instruments shall result in ineligibility for registration, verification, or credit issuance.

BioCarbon reserves the right to develop, approve,”and publish additional tools,
templates, or guidance documents that supplement the BCR STANDARD and its
methodologies. Any such instruments, once officially issued and published by the
Program, shall be considered binding and shall be applied by all project holders from
their effective date onward, unless stated otherwise in transitional provisions.

7.1.1  Modular application of BioCarbon Tools

This methodology forms part of the modular methodological architecture of the
BioCarbon Standard.

Project activities-shall apply this methodology in conjunction with the applicable
BioCarbon tools,” which establish standardized requirements for baseline
determination and additionality, leakage assessment and management, permanence
and reversal risk management, uncertainty management, monitoring, reporting and
verification, avoidance of double counting, and other programmatic requirements.

This methodology provides activity-specific quantification requirements for
sustainable biochar production, carbon removals, emission reductions, and long-term
carbon storage, while cross-cutting program requirements are addressed through the
corresponding BioCarbon tools.
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The application of the BioCarbon tools is mandatory and complementary to this
methodology. These tools shall be considered integral components of the
methodological framework and shall be applied consistently throughout the project
cycle.

This modular structure is intended to improve methodological consistency;
transparency, replicability, and comparability across project activities while avoiding
duplication of common program requirements.

8 Terms and definitions

Additionality

The condition under which a project activity results in-greenhouse gas emission
reductions and/or removals that would not have occurred in-the absence of the project
activity.

Source: Adapted from CDM Glossary of Terms, Version 1.0 (United Nations, 2022), and
ISO 14064-2:2019.

Anaerobic decomposition (Anaerobicdigestion)

Degradation and stabilization of organic materials by the action of anaerobic bacteria
that result in production of methane and carbon dioxide. Typical organic materials that
undergo anaerobic digestion-are municipal solid waste (MSW), animal manure,
wastewater, organic industrial effluent and biosolids from aerobic wastewater

treatment plants (United Nations, 2017b).

Atmosphere

The gaseous envelope surrounding the earth, divided into five layers — the troposphere
which'contains half of the earth's atmosphere, the stratosphere, the mesosphere, the
thermosphere, and the exosphere, which is the outer limit of the atmosphere. The dry
atmosphere consists almost entirely of nitrogen (78.1% volume mixing ratio) and
oxygen (20.9% volume mixing ratio), together with a number of trace gases, such as
argon (0.93 % volume mixing ratio), helium and radiatively active greenhouse gases
(GHGs) such as carbon dioxide (CO2) (0.04% volume mixing ratio) and ozone (O3). In
addition, the atmosphere contains the GHG water vapor (H20), whose amounts are
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highly variable but typically around 1% volume mixing ratio. The atmosphere also
contains clouds and aerosols>.

Baseline emissions

The GHG emissions that would occur in the baseline scenario (United Nations, 2022).

Baseline scenario

The most plausible and credible scenario that reasonably represents the greenhouse
gas emissions, removals, or storage outcomes that would occur in the absence of the
project activity.

The baseline scenario shall be determined in accordance with the BioCarbon Baseline
and Additionality Tool.

Source: Adapted from CDM Glossary of Terms, Version 1.0 (United Nations, 2022), and
ISO 14064-2:2019.

Biochar

Biochar is defined as a solid material produced by heating biomass to temperatures
above 350°C under controlled conditions with limited oxygen to prevent combustion
(IPCC, 2019b).

Stable, carbon-rich material. produced by heating biomass in an oxygen-limited
environment. Biochar,may be added to soils to improve soil functions and to reduce
greenhouse gas emissions from biomass and soils, and for carbon sequestration. This
definition buildsfrom IBI (IPCC, 2018).

Bioenergywith carbon dioxide capture and storage (BECCS)

Carbon Dioxide Capture and storage (CCS) technology applied to a bioenergy facility.
Note that depending on the total emissions of the BECCS supply chain, carbon dioxide
can be removed from the atmosphere.

3 A suspension of airborne solid or liquid particles, with a typical size between a few nanometers and 10 pm, that reside
in the atmosphere for at least several hours. Aerosols may be of natural or anthropogenic origin and can influence
climate by scattering or absorbing radiation and interacting with clouds. They originate from primary emissions or as
secondary formations from gaseous precursors (IPCC, 2018).
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Biogenic

Refers to carbon or greenhouse gas (GHG) emissions that originate from biological
sources or processes. In the context of carbon accounting, "biogenic" typically applies
to emissions resulting from the decomposition, combustion, or transformation of
biomass materials such as wood, crop residues, animal waste, or other organic matter
of recent biological origin. Biogenic CO, is considered part of the natural carbon cycle
and is treated differently from fossil-derived CO,, which introduces carbon previously
stored underground into the active carbon cycle.

Biogenic emissions include CO, from the combustion of biomass, CHy and N,O from
manure management, composting, and anaerobic decay, CO, from the respiration of
plants and animals (not typically accounted in GHG inventories).

They are commonly distinguished from fossil emissions, which arise from coal, oil, or
natural gas, and are considered net additions to atmospheric CO,. (IPCC, 2006)*

Biogenic carbon

Carbon derived from biogenic (plant or animal) sources excluding fossil carbon. Note
that peat is treated as a fossil carbon in these guidelines as it takes so long to replace
harvested peat (IPCC, 2019a).

Biomass

Living or recently dead organic material (IPCC 2018).

Non-fossilized and biodegradable organic material originating from plants, animals
and micro-organisms including: (a) Biomass residue; (b) The non-fossilized and
biodegradable organic fractions of industrial and municipal wastes; (c) The gases and
liquids recovered from the decomposition of non-fossilized and biodegradable organic
material'(United Nations 2022).

Carbon dioxide

Amnaturally occurring gas, CO2 is also a by-product of burning fossil fuels (such as oil,
gas and coal), of burning biomass, of land-use changes (LUC) and of industrial

* The term “biogenic” is not defined as a glossary entry, but it is widely used throughout the document, especially in
reference to “biogenic CO,”.
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processes (e.g., cement production). It is the principal anthropogenic greenhouse gas
(GHG) that affects the Earth’s radiative balance. It is the reference gas against which
other GHGs are measured and therefore has a global warming potential (GWP) of 1.
See also Greenhouse gas (GHG) (IPCC 2018).

Carbon dioxide removal (Carbon removal)

According to the (IPCC, n.d.) refers to technologies, practices, and approaches that
remove and durably store carbon dioxide (COz2) from the atmosphere. CDR is required
to achieve global and national targets of net zero CO2 and greenhouse gas (GHG)
emissions. CDR cannot substitute for immediate and deep emissions reductions, but it
is part of all modelled scenarios that limit global warming to 2°or lower by 2100.

Anthropogenic activities removing COz2 from the atmosphere'and durably storing it in
geological, terrestrial, or ocean reservoirs, or in products. It includes existing and
potential anthropogenic enhancement of biological or geochemical sinks and direct air
capture and storage but excludes natural CO2 uptake not directly caused by human
activities (IPCC, 2018).

End-use applications

The final applications in which biochar is incorporated, stored, or utilized following
production.

For the purposes of this methodology, only end-use applications that support durable
carbon storage and comply with the permanence requirements established in Section
12 and Appendix 4 shall be eligible for crediting.

Eligible end-use’ applications may include, among others, soil incorporation,
construction’ materials, durable composite materials, encapsulation, and other
applications capable of demonstrating long-term carbon storage.

Applications that result in combustion, biological degradation, consumption, short-
term use, or other forms of carbon release are not eligible for crediting under this
methodology.

Source: Adapted from European Biochar Certificate (EBC, 2024), International Biochar
Initiative (IBI, 2015), and BioCarbon Standard requirements.
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Feedstock

The materials that are processed thermochemically to produce biochar. Feedstocks
shall be biogenic and meet the eligibility requirements.

Feedstock supply

Feedstock supply refers to the sourcing and availability of raw materials used ‘in
production processes across various industries, such as biofuels, chemicals,
manufacturing, and food processing.

Sustainable biochar is made from biomass residue materials like rice husks; corn stover,
or non-commercial forestry residues. Biomass waste materials appropriate for biochar
production include crop residues, as well as yard, food and forestrywastes, and animal
manures. Large amounts of agricultural, municipal, and forestry biomass are currently
burned or left to decompose, releasing carbon and methane back into the atmosphere.
These residue materials can also pollute local ground and'surface waters — a large issue
for livestock wastes (International Biochar Initiative, 2025).

Freight
Goods and materials (including waste materials) that are transported.

Freight transportation activity

Trips undertaken under the project activity that shall be grouped together as using the
same vehicle class and transporting freight between the same origin and destination;

Gasification

Gasification can be defined as a thermochemical process which transfer heating value
from carbonaceous materials into syngas (i.e., a mixture of Hz and CO), tars and
biochar"at “high temperature (>500 °C) and oxygen-deficient conditions. The
gasification process generally involves four consecutive steps, i.e., drying, pyrolysis (i.e.,
thermally induced fragmentation via bond dissociation and dehydrogenation), partial

oxidation and reduction (Loha et al., 2015).

GHG Project (Greenhouse gas project)

Activity or activities that alter the conditions of a GHG baseline and cause GHG
emissions reductions or GHG removals.
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[SOURCE: ISO 14064-3:2019(en), 3.4.1.]

GHG Project holder (greenhouse gas project proponent)
Individual or organization that has overall control and responsibility fora GHG project.
Note 1 to entry: The term “project proponent" is also used synonymously in the text.

[SOURCE: ISO 14064-2:2019(en), 3.3.2]

Greenhouse gas reservoir (GHG reservoir)
Component, other than the atmosphere, that has the capability to accumulate GHGs,

and to store and release them.

Note 1 to entry: The total mass of carbon contained in a GHG reservoir at a specified
point in time could be referred to as the carbon stock of the reservoir.

Note 2 to entry: A GHG reservoir can transfer GHGsto another GHG reservoir.

Note 3 to entry: The collection of a GHG from a GHG source before it enters the
atmosphere and storage of the collected GHG in a GHG reservoir could be referred to
as GHG capture and GHG storage.

Leakages
The net change of anthropogenic emissions by sources of GHGs which occur outside
the project boundary, and which is measurable and attributable to the project activity.

Lifecycle assessment (LCA)

Compilation and evaluation of the inputs, outputs and the potential environmental
impacts of a.product or service throughout its life cycle. This definition builds from ISO
(IPCC, 2018).

Manure

According to Eurostat (2008), “manure (also known as livestock manure) is organic
matter, mostly derived from animal faeces and urine, but normally also containing
plant material (often straw), which has been used as bedding for animals and has
absorbed the faeces and urine. In the Nitrates Directive (Council Directive
01/676/EEC), it is defined as "waste products excreted by livestock or a mixture of litter
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and waste products excreted by livestock, even in processed form". Dairy, beef and
swine manure may be either solid or slurry. Horse and poultry manures are solid.”.
Methane (CHy4)

One of the six greenhouse gases (GHGs) to be mitigated under the Kyoto Protocol and
is the major component of natural gas and associated with all hydrocarbon.fuels.
Significant emissions occur as a result of animal husbandry and agriculture, and their
management represents a major mitigation option (IPCC, 2018).

Mitigation

An anthropogenic intervention to reduce the sources or enhance the sinks of
greenhouse gases.

Nitrous oxide (N20)

One of the six greenhouse gases (GHGs) to be mitigated under the Kyoto Protocol. The
main anthropogenic source of N20 is agriculture (soil and animal manure
management), but important contributions alse come from sewage treatment, fossil
fuel combustion, and chemical industrial processes. N2O is also produced naturally
from a wide variety of biological sourcesin soil and water, particularly microbial action
in wet tropical forests (IPCC, 2018).

Organic carbon (Corg)
Organic carbon content inthe biochar produced. It is expressed in dry weight of organic

carbon over dry weight of biochar.

For the application of this methodology, the Co content shall be superior to 50% on a
dry weight basis.
Permanence

The ability of stored carbon to remain sequestered over the long term (=100 years).

Pyrolysis process

The conversion of feedstock into char involves thermochemical processes such as
pyrolysis, gasification, and baking. In most existing studies, the primary method for
biochar preparation is pyrolysis. This preference stems from the definition of biochar
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as a carbon-rich material produced through the pyrolysis of biomass under anoxic or
oxygen-limited conditions.

Renewable biomass

The Biomass is “renewable” if one of the five conditions included in Appendix 3,
applies.

Residual waste

A solid waste type with largely homogenous properties. This includes, inter alia,
material that remains after the waste is treated, e.g. anaerobic digestate and compost,
and biomass residues (by-product, residue or waste stream from agrieulture, forestry
and related industries);

Sewage sludge

Sewage sludge stands as the primary biological. waste produced by municipal
wastewater treatment plants, accompanied by high treatment costs. Conventional
disposal methods like landfills and incineration give rise to environmental issues,
including soil contamination and greenhouse gas (GHG) emissions.

Solid waste

Material that is unwanted and insoluble (including gases or liquids in cans or
containers). Hazardous waste is not included in the definition of solid waste. Solid
waste may include residual wastes.

Solid waste disposal site (SWDS)

Designated areas intended as the final storage place for solid waste. Stockpiles are
considered a SWDS if: (a) their volume to surface area ratio is 1.5 or larger; and if (b) a
visual inspection by the DOE confirms that the material is exposed to anaerobic
conditions (i.e. it has a low porosity and is moist).

Stockpile

A pile of solid waste (not buried below ground). Anaerobic conditions are not assured
in a stockpile with low volume to surface area ratios (less than 1.5) because the waste
may be exposed to higher aeration.
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Sustainable biochar

A biochar produced through a process that aligns with environmental, social and
economic sustainability principles. It is produced enhancing soil health, while ensuring
responsible feedstock sourcing, efficient production, and equitable socio-economic
benefits.

Wetland

This category includes land that is covered or saturated by water for all or-part-of the
year (e.g. peatland) and that does not fall into the forest land, cropland, grassland or
settlements categories. This category can be subdivided into managed and unmanaged
according to national definitions. It includes reservoirs as a managed sub-division and
natural rivers and lakes as unmanaged sub-divisions (IPCC, 2003).

9 Biocharand Greenhouse Gas Mitigation

Biochar is a carbon-rich material produced through the thermochemical conversion of
biomass under oxygen-limited conditions. Depending on feedstock characteristics,
production conditions, and end-use applications, biochar may contribute to climate
change mitigation through durable carbon storage and other greenhouse gas
mitigation mechanisms.

This methodology quantifies only those greenhouse gas emission reductions, removals,
and storage outcomes that meet the applicability, quantification, monitoring,
permanence, and verification requirements established herein.

Greenhouse gas-impacts associated with feedstock sourcing, biochar production,
transportation, storage, application, and end-use shall be assessed in accordance with
the requirements established in this methodology.
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10 Sustainable biochar production®

Project holders shall demonstrate that biochar production and end-use activities are
conducted in a manner consistent with the environmental integrity requirements of
the BioCarbon Standard.

10.1 Feedstock sustainability requirements

Feedstocks used for biochar production shall:
(a) Comply with the eligibility requirements established in Appendix 2;
(b) Qualify as renewable biomass in accordance with Appendix 3;

(c) Not originate from deforestation, forest degradation; ecosystem conversion,
peatland drainage, wetland conversion, or other activities resulting in significant
biodiversity loss or systematic reductions in carbon stocks;

(d) Comply with all applicable legal, environmental, and land-use requirements in the
host jurisdiction;

(e) Be traceable throughout the supply chain and supported by appropriate
documentation demonstrating origin, ownership, and eligibility;

(f) Be subject to leakage assessment where prior productive uses, market value, or
competing uses exist.

10.2 Biochar production requirements

10.2.1 Feedstock selection and sourcing

(a) Renewable biomass: Biochar shall be produced from eligible biomass
feedstocks in accordance with Appendix 2 and Appendix 3;

> In the context of promoting soil health and fertility, as advocated by the International Biochar Initiative, cf. Principle
1 of the Environmental Outcomes in the Guiding Principles for a Sustainable Biochar Industry (International Biochar
Initiative, 2023).
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(b) Non-competition with food production: Feedstocks shall not originate from food
crops or land essential for food security;

(c) Sustainably managed resources: Feedstocks shall be sourced in a manner
consistent with applicable legal requirements, biodiversity protection, land-use
rights, and water resource protection.

10.2.2  Biochar production process

(a) GHG-Neutral or negative: The production process shall minimize /greenhouse

gas emissions through the use of efficient pyrolysis or gasification systems.

(b) Energy Efficiency and by product utilization:

(i) Syngas, bio-oil, and process heat shall be captured where technically
feasible and economically justified;

(i) Where implemented, energy recovery systems shall be operated to
improve process efficiency and optimize resource utilization.

(c) Pollution control: Emissions from'biochar production shall be controlled to
meet applicable air quality standards, minimizing particulate matter, volatile
organic compounds (VOCs), and other pollutants.

(d) Product quality standards: Biochar properties shall be assessed for carbon
stability, nutrient content, and potential contaminants to ensure compliance with
the permanence, environmental integrity, and end-use requirements of this
methodology.

10.3 Safe and responsible use

(a) Landapplication and storage:

(i) Biochar shall be applied, stored, or incorporated in accordance with the
permanence requirements established in Section 12.

(i) Storage of biochar before use shall prevent uncontrolled oxidation or
combustion, which could release stored carbon back into the atmosphere.
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(b) Biodiversity Protection: Production and application shall avoid negative impacts
on native ecosystems and biodiversity.

10.4 Documentation requirements

Project holders shall maintain records sufficient to demonstrate compliance with the
requirements of this section, including:

(a) Feedstock origin and classification;
(b) Production records;

(c) Biochar quality analyses;

(d) Transportation and storage records;
(e) End-use documentation;

(f) Evidence supporting traceability, permanence, and environmental integrity.

11 Life Cycle Assessment (LCA)

1.1 Scope of the LCA
The scope of the LCA shall.include:

(a) System boundaries: From biomass sourcing to final application (cradle-to-
grave approach);

(b) Functional unit: The project holder shall define the functional unit used for the
assessment, such as one tonne of biochar produced or one hectare of land
amended.

(c)/Impact categories: GHG emissions measured in CO2-equivalent (CO2-eq).

11.2  Objective definition

The project holder shall clearly define the purpose of the LCA, such as quantifying
greenhouse gas (GHG) emissions reduction, assessing energy efficiency, or evaluating
economic viability. The objective definition shall establish the processes to be included,
from biomass sourcing to biochar production, application and end-of-life scenarios.
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11.3 Life cycle stages and GHG emissions

(a) Biomass sourcing and collection

(i) Emissions from land-use change, harvesting, and transportation.
(b) Production process

(i) Energy consumption and fuel inputs for production process;

(i) GHG emissions from process heat and bio-oil or syngas utilization;
(c) Transportation and distribution

(i) Emissions from transporting biochar to application sites;

(if) Effect of transportation distance and mode on total emissions.
(d) Application and soil interactions

(i) Emissions and mitigation effects associated with biochar application shall
be assessed where relevant and supported by documented assumptions
and data sources.

(e) Other applications

(i) Environmental impacts associated with non-soil end-use applications,
including construction materials and other eligible storage matrices.

The Life Cycle Assessment shall include, at a minimum, the life-cycle stages presented
in Table 1. Additional stages shall be included where they are material to the project
activity.

Table 1. Minimum life-cycle stages included in the LCA

Life-cycle stage Included in the assessment
Feedstock sourcing and collection Yes
Feedstock pre-processing Yes
Biochar production and conversion processes | Yes
Electricity consumption Yes
Fossil fuel consumption Yes
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Additives and auxiliary materials Yes, where applicable
Transportation of feedstocks, additives and | Yes
biochar
Biochar storage prior to application Yes, where applicable
End-use application Yes
Leakage sources identified under this | Yes
methodology
Permanence and reversal risk management Addressed  separately . ‘wunder
Section 12

12 Permanence

Biochar shall be applied only in eligible end-use applications-ecapable of supporting
long-term carbon storage.

The mitigation outcome from biochar projects shall be considered permanent only
when the carbon is stored in a form and application that prevents significant re-
emission to the atmosphere for at least 100 years.

The project holder shall demonstrate that the’biochar produced has the potential for
long-term stability commonly associated with biochar, resulting from the highly stable
molecular structure of biochar resulting from the production process. In the framework
of this methodology, this is accepted by the characteristics listed below®.

12.1  Biochar stability criteria
The production and application of biochar shall meet the following stability

requirements (International Biochar Initiative., 2015):

(@) H:Corg’ ratio <o.7 ensures long-term biochar stability (data and based on the
sampling and laboratory analysis results), ensuring biochar is stable for long-
term sequestration®;

¢ In compliance with ISO 14064-2 permanence assessment (ISO 14064-2:2019).

7 This abbreviation represents the molar ratio of hydrogen (H) to organic carbon (Corg), which is a key parameter
used to assess the chemical composition and predict the stability of biochar.

® The requirement for this specific threshold (< 0.7) is derived from the standardized Biochar Carbon Stability Test
Method. This method, established by an expert panel, employs the H:Corg ratio as the primary determinant for long-
term carbon persistence, with stability evaluated against a 100-year horizon.
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(b) Organic carbon (Corg) content =250% by dry weight®;

The project holder shall provide scientific evidence supporting biochar stability for at
least 100 years, based on:

(a) Pyrolysis temperature and retention time;
(b) Chemical composition analysis;
(c) Long-term field trials and degradation studies.

Laboratory results shall be specific to the production facility and the feedstock used
and shall be made available for each verification event.

12.2 Eligible end-use applications

The biochar shall be applied or embedded in systems thar ensure long-term carbon

storage. The following are the end-use conditions:

(i)  Soil application with incerperation at =10 cm depth or mixed with
organic material to prevent oxidation;

(i)  Use in durable materials such as construction composites, asphalt, or
concrete;

(ili)  Encapsulationer immobilization in materials with lifespan > 100 years.

Non-permanent uses:such as combustion, use in activated carbon, animal feed, water
filtration, or any application that results in decomposition within a short timeframe are
not eligible for crediting under this methodology.

9 The organic carbon (Corg) content shall be determined via laboratory analysis, based on a statistically representative
sampling methodology. Furthermore, a specific condition applies when a diverse range of biomass types is utilized as
feedstock: in such cases, it is mandatory to conduct separate laboratory analysis for each distinct type of biochar
produced to ensure accurate characterization.
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12.3 Other conditions

(i)  Only biochar produced in facilities complying with the technical and
environmental requirements established in this methodology,
including Appendix 1, shall be eligible under this methodology;

(i)  Biochar shall be applied within 12 months of production, to prevent
degradation before use.

Under this methodology, the combustion for energy production purposes is not an
eligible end use for biochar.

12.4 Evidence and verification
Project holders shall provide verifiable evidence for each batch of biochar used and for
each application site, including:

(a) Laboratory analysis of H:Corg ratio;

(b) Documentation of end-use application (e.g., soil maps, usage logs,
photographic evidence);

(c) Evidence that the application method prevents short-term degradation or re-
emission.

The permanence of stored.carbon shall be monitored and verified at each verification
event. Any deviation, from' eligible uses shall result in discounting of emission
reductions for the corresponding quantity of biochar.

12.5 Soil health safeguards for permanence

For projects applying biochar to soils, permanence of stored carbon shall also be
contingent upon maintaining soil health and functionality. Project holders shall
demonstrate, through monitoring and reporting (see Section 18), that biochar
application does not cause significant long-term degradation of soil fertility, microbial
activity, or physical structure.

Evidence from soil health monitoring shall be integrated into permanence
assessments. If monitoring indicates adverse impacts attributable to biochar
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application, the project holder shall implement corrective measures and transparently
document the response in the Project Document and subsequent verification reports.

12.6 Permanence risk assessment and reversal requirements

All project activities shall assess the permanence risk associated with biochar storage
using the BioCarbon Standard's official Permanence and Reversal Risk Management
Tool (Version 2.0 or latest).

12.6.1  Mandatory permanence assessment

The application of the tool is mandatory for all projects, unless the biechar is used in
applications that meet the strict exemption criteria outlined in Seection12.6.6.

12.6.2  Risk rating and buffer allocation

The tool shall be used to assign a permanence risk class to each project, which
determines the required percentage of verified carbon credits (VCCs) to be withheld in
the program's permanence buffer. The risk class is based on:

(a) Type and stability of biochar;

(b) End-use matrix and reversibility;

(c) Environmental and management conditions;
(d) Monitoring and control mechanisms.

12.6.3 Reversal period.and monitoring

All project activities shall commit to monitor the permanence of carbon stored through
biochar application for at least 40 years, or longer if required by the BIOCARBON
STANDARD ‘or host country regulation. The Project Document shall include a
monitoring plan to:

Detect potential carbon losses;
Evaluate exposure to natural, chemical, or anthropogenic degradation;

Report reversals to the program.
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12.6.4 Response to reversal events

If a reversal of carbon storage occurs, the project holder shall:
(a) Report the event within 12 months;
(b) Quantify the magnitude of the reversal;

(c) Compensate the loss through retirement of buffer credits or issuance

cancellation;

(d) Implement corrective actions to restore long-term storage integrity, when
feasible.

Project holders may use advanced monitoring systems,. including multi-source
satellite-based early-warning tools, to detect potential fire events or other disturbances
that could affect permanence. Such systems shall be technology-neutral, based on
verifiable and traceable data, and may complement field-based monitoring. The
integration of these tools, where available, is encouraged to strengthen permanence
and risk management.

12.6.5 Transparency and documentation

The permanence risk assessmentand all assumptions used in the classification shall be
documented in the Project Document and subject to validation. Risk classification,
monitoring results, and bufferdeductions shall be published transparently.

12.6.6  Exemption from Reversal Risk Rating Tool
Project holders may be exempted from applying the BioCarbon Permanence and

Reversal Risk'Management Tool only if all of the following conditions are met:

(a) Thebiocharisapplied exclusively in a physical and chemical storage matrix that
is'demonstrably stable for at least 100 years, without significant exposure to
biological, thermal, mechanical, or chemical degradation;

(b) The application is not subject to soil incorporation, redistribution, or any form
of land management that could expose the biochar to decay, erosion, or
mobilization;
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(c) The storage matrix (e.g., concrete, asphalt, or engineered composite) is part of
a permanent, inert infrastructure not subject to excavation, demolition, or
fragmentation over the course of at least 100 years;

(d) The project provides documented evidence demonstrating that the expected
degradation or loss of biochar carbon under the proposed conditions s
negligible over the full-time horizon;

(e) Scientific references, durability tests, or standardized assessments (e.g., under
EBC™ or IBI" protocols) are provided to support the claim of long-term physical
and chemical permanence of the biochar in the intended application;

(f) The project includes procedures to ensure that the storage matrix will be
proj p g
maintained and protected from disturbance or removal for the full permanence
period.

If all conditions are met, the project holder may formally request an exemption from
the risk assessment tool. The exemption request shall:

(a) Be submitted and justified as partof the Project Document;
(b) Be subject to review by the Conformity Assessment Body during validation;
(c) Require review and approval by the CAB prior to registration.

Where the exemption isnot granted, or if significant uncertainty remains regarding the
actual permanence of carbon storage, the application of the Permanence and Reversal
Risk Rating Tool shall be mandatory, as specified in this section.

13 Project boundaries

The project holder shall define clearly the project boundaries to avoid double counting
of emission reductions. The project boundaries are described below.

*® European Biochar Certificate
" International Biochar Initiative
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13.1  System boundary

The system boundary includes:
(a) Feedstock collection and processing;
(b) Biochar production and energy recovery;
(c) Biochar transport and application.

13.2 Spatial boundary

The geographical boundary includes:
(a) Feedstock sourcing locations;
(b) The biochar production facility;
(c) Transportation networks, and
(d) Biochar application sites.

13.3 Temporal boundary
The temporal boundary begins at the project start date and extends 40™ years for

carbon sequestration and storage verification.

The monitoring period does not alter the minimum permanence requirement of 100
years established under Section 12.

13.4 Emission sources and reservoirs

The project boundary shall include all significant sources, sinks, and reservoirs
associated with the production, processing, transportation, storage, application, and
degradation of biochar, as well as any feedstock-related activities.

" For the specific rules governing the project's temporal boundary, as stipulated in the BCR Standard for projects in
the AFOLU and other sectors, cf. Section 1.5 regarding project duration and quantification periods (BioCarbon
Standard, 2024).

Public Consultation Version 2.0 Page 35/ 94 June 2026



BioCarbon

Standard

All emission sources and reservoirs listed below shall be considered. In accordance with
the principles of environmental integrity and conservativeness, any source or reservoir
that is excluded shall be explicitly justified in the Project Document.

The Table 2 presents the relevant sources and reservoirs included in or excluded for
biochar projects.

Table 2. Emission sources and reservoirs included or excluded in the project:boundary

Source/Reservoir Included? | Justification/Explanation

Biomass collection Yes Applies to collection and handling of

(residues) waste biomass.

Biomass transportation to Yes Emissions from vehicle fuel use are

facility included.

Biochar production Yes Includes all combustion, off-gases, and

(pyrolysis unit) auxiliary energy use.

Electricity or heat recovery No Only if recovered for use; otherwise
excluded with no net benefit claimed.

Biochar storage Yes Includes possible oxidation losses
during storage.

Biochar transportation to Yes Emissions from transport vehicles are

end-use site included

Biochar application to soil Yes Includes all handling and
incorporation activities.

Biochar degradation Yes Carbon stability and decay over time

(oxidation in soil) are modeled via conservative factors.

Facility construction No Excluded due to immaterial
contribution (<1%) and short duration.

Emissions from avoided No Not applicable as baseline emissions

decomposition are conservatively assumed as zero.

*If only residual biomass is used and no land-use change occurs, this source of

reservoir.:may be excluded with justification.

The inclusion of each source or reservoir shall be confirmed and documented in the
Project: Document and validated by the CAB. Emissions or removals not listed above
but considered material in the specific project context shall be added as applicable.

All emission sources and potential leakage effects associated with biomass sourcing,
processing, and displacement shall be included within the system boundary. Where
leakage is likely, project holders shall quantify or conservatively deduct it as per
Appendix 3.
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The greenhouse gases included in or excluded from the project boundary are shown in

Table 3.

Table 3. GHG included or excluded in the project boundary

E:Z?:lcltle/ Source Gas Included or | Justification/Explanatio
Jec Excluded n
scenario
Biomass decay under Methane emissions’ from
anaerobic  conditions | CH, | Included ?r?alfe:z:lli;e' d:;g;:fs Zs(itlvoiz
(e.g., landfill, stockpiles) ’
TOOLog4.
Incomplete combustion in
Biomass combustion | CHy, Included the baseline releases CH,
during land clearing N,O and” N,O; included via
TOOL16.
. . . CO, of biogenic origin is
Baseline gLorIiIrllaslsan d Ccl(;:;})lilstlon CO, Excluded not counted under IPCC
8 8 guidelines.
Emissions from  open
Composting of biomass | CH,, Included composting in the absence
(uncontrolled) N;O of the project; TOOL13
applies.
Anaerobic digestion .of CH, from  digestion
biomass residues CH, Included without methane recovery;
addressed via TOOL14.
Fossil fuel combustion in . .
machinery and Direct emissions from
processing (e CO, | Included fossil fuel use in processing
pyrolysis, handling) systems; TOOLo3.
Fossilfuel combustion in CH Minor non-CO, gases from
machinery and N 5’ Included fossil combustion included
processing 2 for completeness.
. Electricity consumption
Project . . . .
scenario in  processing (e.g., co Included Grid emissions accounted
grinders, dryers, 2 via TOOLos.
reactors)
Transportation of . .
biomass, biochar, | CO, Included FOS.SII. fuel combustion for
. . logistics; TOOLi2.
additives or residues
Transportation of CH Minor but included under
biomass, biochar, N 5’ Included comprehensive transport
additives or residues 2 accounting (TOOL12).
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Baseline/ g s .
) Included or | Justification/Explanatio
Project Source Gas
. Excluded n
scenario

Biochar application to
soil or stable matrices
(e.g., construction
materials)

No emissions assumed
N/A | Excluded from stable storage
applications.

Addressed via permanence
Biochar degradation or mechanism, not. included
ochan degte CO, |Excluded || .
oxidation during use in ex-ante project

emissions.

Leakage due to
displacement of prior
uses of biomass (e.g.,
fuel, bedding,
composting)

Included where relevant,
CO,, | Included (if | especially.in case of market
CH, | applicable) | leakage”) or  diversion
(TOOLi6).

14 Demonstration of Additionality

All project activities shall apply the BioCarbon:Tool “Identification of a Baseline
Scenario and Demonstration of Additionality. Baseline and Additionality Tool (BAT)”
(Version 2.0 or the latest applicable version).

The demonstration of additionality, identification of alternative scenarios, selection of
the baseline scenario, barrier. analysis, investment analysis, common practice
assessment, regulatory surplus evaluation, and all associated evidentiary requirements
shall be conducted in accordance with the applicable version of the BioCarbon Baseline
and Additionality Tool.

Project holders shall include all assumptions, calculations, supporting evidence, and
results of the additionality assessment in the Project Document and shall make such
information available for validation and verification.

Theuse of simplified additionality procedures shall only be permitted where explicitly
allowed under the applicable version of the BioCarbon Baseline and Additionality Tool.
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15 Quantification of GHG removals, emission reductions,
associated GHG emissions and net climate benefit

This section establishes the accounting framework for quantifying the net greenhouse
gas benefit generated by eligible biochar project activities. The primary mitigation
outcome under this methodology is durable carbon removal and long-term storage
through biochar.

Emission reductions or avoided emissions may only be credited where the project
holder demonstrates, through robust and verifiable evidence, that.such emissions
would have occurred in the baseline scenario and that they are directly attributable to
the project activity.

Associated greenhouse gas emissions from feedstock sourcing, processing, biochar
production, transport, storage, application, additives, and other material life-cycle
stages shall be quantified and deducted from the gross mitigation outcome.

15.1 Accounting framework

The net greenhouse gas benefit shall be calculated by separately accounting for:
(a) carbon removals from durable biochar storage;
(b) eligible emission reductions or avoided emissions, where applicable;

(c) associated greenhouse gas emissions from project activities and life-cycle
stages;

(d) leakage emissions; and
(e) conservative uncertainty adjustments.

The net GHG benefit in year y shall be calculated as follows:
NGHGB, = BCRy, + ER,, — AGHGE,, — LE,, — UCA, Equation 1

Where:
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NGHGB, =  Net GHG benefit in year y; tCO.e
BCR,, =  Biochar carbon removals from durable storage in year y; tCO.,e
ER, =  Eligible baseline emission reductions or avoided emissions in‘year
y; tCO.e
AGHGE, Associated GHG emissions from project activities and life-cycle
stages in year y; tCO2e
LE, =  Leakage emissions in year y; tCO.,e
UCA, = Uncertainty conservative adjustment in year y; tCO.e

The baseline scenarios and equations described in the following sections shall only be
applied where the project holder demonstrates, through project-specific and verifiable
evidence, that the corresponding baseline management practice would have occurred
in the absence of the project activity. In all other cases, baseline emissions shall be
conservatively assumed to be zero.

15.2 Emissions in the baseline scenario

For the purpose of ensuring environmental integrity and aligning with conservative
quantification principles, baseline emissions shall be assumed to be zero unless site-
specific evidence is provided and validated.

In the context of biochar production from waste biomass, the baseline scenario shall
assume no methane (CH,) or other GHG emissions from biomass decomposition
unless the‘project holder can demonstrate, through robust and verifiable data, that the
baseline management practice leads to significant anaerobic decomposition under the
local environmental and waste management conditions.

Acceptable evidence may include:
(a) Empirical measurements of CH, from similar waste piles in the region;

(b) Peer-reviewed studies specific to the biomass type and climatic conditions;
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(c) Regulatory documentation showing mandatory anaerobic disposal.
In the absence of such evidence, the default baseline emissions value shall be zero.

15.2.1  Baseline emissions resulting from open burning or clearance of eligible residues in year

y

This baseline scenario shall only apply where the project holder demonstrates that open
burning or clearance of eligible biomass or biomass residues constitutes the most
plausible baseline management practice in the absence of the project activity. It shall
not be used to account for emissions associated with deforestation, forest degradation,
ecosystem conversion, peatland drainage, wetland conversion, or any other land-use
change activity.

Emissions resulting from clearance or burning of biomass are estimated as follows:

Blggy = % X 0.47 X 2 Appiz X bpX (1.064 R)) Equation 2
Where:

Blgg, =  Emissions resulting from clearance or burning of biomass; tCO2e

ﬂ =  Factor for converting units from t C to t COze; dimensionless

12

0.47 =  Default value of carbon fraction of biomass burnt®; dimensionless

1.06 = Factor to account for non-CO2 emissions from biomass clearance
or burning (IPCC, 2019C). If biomass is cleared without using
open fire, then this factor is set equal to 1 (one);

ArRriz =  Area of stratum i of land subjected to clearance or fire in year y

(ha);

 This default value is based on the data presented in the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories (Intergovernmental Panel on Climate Change [IPCC], 2006, Vol. 4, Ch. 4, Table 4.3).
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b; =  Fuel biomass consumption per hectare in stratum i of land
subjected to clearance or fire (t dry matter/ha);

R; =  Root-shoot ratio (i.e. ratio of below-ground biomass to above-

ground biomass) for stratum i of land subjected to clearance or
fire;

] =  Strata of areas of land

15.2.2  Baseline emissions from waste disposal and management

Where eligible feedstock would have been disposed of, stockpiled; composted,
anaerobically treated, or incinerated in the absence of the project activity, baseline
emissions may be quantified only for the demonstrated baseline management practice.
Baseline emissions shall be calculated using the applicable CDM tool or IPCC-based
method identified in this section.

However, if organic waste would have been left to.decay under baseline conditions and
methane would have been emitted to the atmosphere in the absence of the project
activity, such baseline emissions shall be accounted.

According to the IPCC (2000) Methane (CH4) is emitted during the anaerobic
decomposition of organic waste disposed of in solid waste disposal sites (SWDS).
Organic waste decomposes at-a diminishing rate and takes many years to decompose
completely.

15.2.3 Landfilling (CH, emissions)

Landfills produce methane due to anaerobic decomposition of degradable organic
carbon (DOC). DOC is the organic carbon that is accessible to biochemical
decomposition and shall be expressed as Gg C per Gg waste. It is based on the
composition of waste and can be calculated from a weighted average of the carbon
content of various components of the waste stream.

The following equation is based on first-order decay principles consistent with the
IPCC Guidelines for National Greenhouse Gas Inventories and CDM TOOLo4
“Emissions from Solid Waste Disposal Sites”.

The CH4 emissions are calculate as follows:
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BLignariningy = (MSW; x DOC; x DOCy X MCF X F x (16/12)) =R Equation 3

Where:
BLignafittingy = Baseline emissions from anaerobic decomposition of DOC in
year y, tCOze
MSW; = Mass of organic waste disposed; tonnes
DOC; = Degradable Organic Carbon content in waste; fraction
DOCy = Fraction of DOC that decomposes
MCF = Methane Correction Factor (accounts for landfill type)
16/12 = Conversion factor for CH, from C
R = Conversion factor for CH, from/C

15.2.4 Composting (CH; and N,O baseline emissions)

The emissions resulting from composting activities are associated primarily with
methane (CH,) emissions from localized‘anaerobic conditions within the composting
mass and nitrous oxide (N,O) emissions from nitrogen transformation processes.

The following equations are consistent with the methodological principles contained
in CDM TOOL13 “Project and Leakage Emissions from Composting” and applicable
IPCC guidance.

The project emissions are calculated as follows:

CH4’bl,emissions,y = MSWiry X EFCH4 Equation 4

N3 Opemissions,y = MSWy X EFNZO Equation 5

Where:

CHapy omissions,y CH4 emissions in year y, tCO2ze

MSW,

Mass of organic waste disposed in year y; tonnes
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EFcy, = Emission factor for methane (IPCC default: 4g CH,/kg
waste)
N3 Oppemissions,y = N20 emissions in year y
EFy,0 = Emission factor for nitrous oxide (IPCC default: o.3g
N,O/kg waste)

15.2.4.1  Anaerobic Digestion (AD)

Anaerobic digestion (AD) is a biological process where organic waste decomposes in
oxygen-free conditions, producing biogas (a mixture of methane (CHy) and carbon
dioxide (CO,)). According to the IPCC 2006 Guidelines (Volume 5, Chapter 4) and the
2019 Refinement, AD can be a GHG mitigation strategy when methane is captured and
used for energy, but it can also be a GHG source if biogas is not properly managed.
Anaerobic digestion produces CH,4, which can be recovered or emitted.

The following approach is consistent with the principles contained in CDM TOOL14
“Project and Leakage Emissions from Anaerobic Digesters” and relevant IPCC
guidance.

This equation applies the same decompoesition logic used for landfill emissions because
methane generation results from anaerobic degradation of degradable organic carbon.

The CH4 emissions are calculate as follows:

BLap, = (MSW;%xDOC; x DOC; x MCF X F x (16/12)) — R Equation 6
Where:
Blyp,y = Baseline emissions from anaerobic decomposition of DOC in year
y, tCO2e
MSW; = Mass of organic waste disposed; tonnes
DOC; = Degradable Organic Carbon content in waste; fraction
DOCs = Fraction of DOC that decomposes
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MCF = Methane Correction Factor (accounts for landfill type)
16/12 = Conversion factor for CH, from C
R = Conversion factor for CH, from C

(Where R is the amount of methane recovered for energy use.)
If methane is fully captured, emissions are minimal and may be neglected:

15.2.4.2 Waste incineration

According to the IPCC (2006b) Guidelines for National Greenhouse Gas Inventories
(Volume 5, Chapter 5: Incineration and Open Burning of Waste) and the 2019
Refinement (IPCC, 2019C).

The following equations are based on the IPCC Guidelines for National Greenhouse
Gas Inventories for waste incineration and adapted for project-level accounting.

Cozbl,emissions,y = MSW; X CE X’EFCO, Equation 7
CH4’bl,emissions,y = MSWiry * EFCH4 Equation 8
N3 Opyemissions,y = MSW;y X EFy,0 Equation 9

Where:

CO2p; emissions,y COz2 emissions in year y; tCO2

MSW; Mass of organic waste disposed in year y; tonnes
CF Carbon fraction of waste (kg C/kg waste)
EFCO, Emission factor (kg CO,/kg C)

CHapf omissionsy = CH4 emissions in year y, tCO2ze
EFcy, = Emission factor for methane (IPCC default: o.001 kg
CH,/tonne waste)

NyOppemissions,y = Emission factor for CH, (kg CH,/tonne waste)
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EFy,0 = Emission factor for nitrous oxide (IPCC default: 0.01-0.06

kg N,O/tonne waste')
Convert to CO,-Equivalent Emissions, Using Global Warming Potential (GWP):
CH, = 28 (100-year GWP)

N,O = 265 (100-year GWP)
C0,, = (CH, X 28) + (N,0 % 265) Equation 10

15.2.5 Baseline scenario identification and other quantification requirements

All baseline scenarios shall be consistent with the outcomes of the BioCarbon
Additionality Tool (Section 14) and shall be quantified following the methodological

procedures below.
(a) Selection of the baseline scenario

The baseline scenario shall be the most plausible and conservative alternative
identified through Step 5 of the BioCarbon Additionality Tool. Project holders shall
justify that the selected baseline represents:

(i) A technically feasible and legally permitted option under prevailing

enforcement conditions;
(i) An option thatis not prevented by implementation barriers;
(iii) A scenariowith higher net GHG emissions than the project activity;
(iv) Auscenario that reflects realistic practices in the applicable region and sector.

(b) Quantification of baseline emissions

' In the context of methodologies for national greenhouse gas inventories, the Intergovernmental Panel on Climate
Change (IPCC) provides default emission factors for waste incineration that vary depending on waste composition
and temperature; cf. the 2006 [PCC Guidelines for National Greenhouse Gas Inventories (IPCC, 2006b).
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The quantification of baseline emissions shall be conducted using the approved CDM
methodological tools applicable to the specific baseline scenario, including but not
limited to (Table 4):

Table 4. Quantification of baseline emissions

Methodological

Baseline scenario
reference

Description

Emissi fi Solid " Wast
Waste disposal in landfills | TOOLo4 vo8.1 r.msswns. rom ot aste
Disposal Sites

Composting without TOOL13 v02.0 Project apd leakage emissions from
methane recovery composting
Anaerobic digestion ) ..

. & Project and leakage emissions from
without methane | TOOL14 vos.o . A

anaerobic-digesters
recovery
Incineration without Emissions from biomass
TOQOL16 vos.0 .

energy recovery combustion

(c) Application of first-order decay models and'default parameters

For landfill scenarios, the quantification shall follow the methodological principles of
the FOD (First Order Decay) model as'described in TOOLo4. All required parameters
(e.g. DOCj, DOCf, MCF and other relevant parameters) shall be based on:

(i) Project-specific data where available and verifiable; or

(if) IPCC default values or CDM-approved defaults when project-specific data are
not available.

(d) Documentation and transparency

All baseline calculations shall be:
(i) Fully documented in an open and traceable spreadsheet;
(i) Based on transparent assumptions and conservative values;

(iii) Supported by credible sources, literature, or default values cited in the
applicable tool;
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(iv) Submitted as part of the Project Document and verified during validation.

15.3 Associated GHG emissions from project activities

Associated GHG emissions shall include all material greenhouse gas emissions
attributable to feedstock handling, processing, biochar production, transportation,
wastewater treatment, additives, storage, and other relevant life-cycle stages occurring
within the project boundary:

(a) Waste disposal and management;
(b) Processing of waste and non-waste biomass for biochar production;
(c¢) Transportation, including:

(i) Transportation of biomass to the site for processing;

(if) Transportation of biomass residues;

Associated GHG emissions from project activities shall be calculated as follows:

AGHGE,, = PEgpy + PEr,, Equation
Where:
PE, =  Associated GHG emissions from project activities and life-cycle
stages in year y; tCO2e
PEgp,, =  Project emissions from biochar production, in year y, tCO2e
PEr,, =  Project emissions from transportation, in year y; tCO2e

15:3.1°" Emissions due to biochar production

15.3.1.1  Project emissions resulting from processing in year'y (PEgp ,,)

Emissions resulting from processing of feedstock are determined as based on the
equations below:
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Equation 12
+ PEyy + PEspp q

Project emissions resulting from feedstock processing in year y; tCOze
Project emissions resulting from electricity consumption associated
with feedstock processing in year y; tCOze

Project emissions resulting from fossil fuel consumption” associated
with feedstock processing in year y; tCOze

Project methane emissions resulting from anaerobic decay of
feedstock occurring within the project boundary during processing,
storage, or handling activities in year y; tCOze

Project emissions resulting from composting activities associated with
feedstock processing in year y; tCOze

Project emissions resulting, from anaerobic digestion activities

associated with feedstock processing in year y; tCOze

Project emissionsresulting from wastewater treatment associated with
feedstock processing in year y; tCOz2e

Project emissions resulting from the production, transportation, and

use of additives associated with feedstock processing in year y; tCOze

Methane emissions resulting from the biochar production process shall be quantified where
methane-containing process gases are vented, released, or not completely combusted. Where
process gases are fully captured and combusted, these emissions may be considered zero.

15.3.1.2

Electricity consumption associated with feedstock processing in year'y (PEg )

Emissions resulting from electricity consumption associated with feedstock processing

shall "be determined in accordance with TOOLos, where the parameters

PEgp eiectricityy and PEggp electricity,y cOrresponds to PEgc from the tool.
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15.3.1.3  Fossil fuel consumption associated with feedstock processing in year y (PEg )

Emissions resulting from fossil fuel consumption associated with feedstock processing
shall be determined in accordance with TOOLo03, where the parameters PEgp fy;, and

PEggp fyety correspond to PEgc j ,, from the tool.

15.3.1.4  Anaerobic decay of feedstock within the project boundary in yeary (PE,p, ,,)

Where feedstock is subject to anaerobic decomposition during storage, handling,
processing, or waste management activities within the project boundary; resulting
methane emissions shall be quantified in accordance with TOOLo4.

Feedstock storage resulting in anaerobic decomposition shall be quantified under this
section using TOOLo4.

For the purpose of this methodology, the parameters PE,p, correspond to

PECH4, SWDS, y from TOOLO4

15.3..5  Composting emissions associated with feedstock processing in yeary (PE;oyp )

Emissions resulting from composting activities associated with feedstock processing
shall be determined in accordance with TOOL13, where the parameters PEp comp, and

PEBRP,COMP,y Correspond to PECOMP y from the tool.

15.3.1.6  Anaerobic digestion emissions associated with feedstock processing in yeary (PEp; ,,)

Emissions resulting from anaerobic digestion activities associated with feedstock
processing shall be determined in accordance with TOOL14, where the parameters
PEgpap,y and PEggp,ap, correspond to PEyp,, from the tool.

15.3.1.7  Wastewater treatment emissions associated with feedstock processing in year y
(PEyw )

This-emission source shall be estimated in cases where wastewater originating from the
processing of the biomass residues is (partly) treated under anaerobic conditions and
where methane from the wastewater is not captured and flared or combusted.

Project emissions from wastewater treatment shall be quantified where wastewater
generated during feedstock processing is treated under anaerobic conditions and
methane is not fully captured, flared, or combusted. Emissions shall be calculated as
follows:
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PEWW,y = GWPCH4 X VWW,y X CODWW,y X BO,WW X MCFWW,y Equatlon 13
Where:
PEyw =  Project emissions resulting from wastewater treatment associated
with feedstock processing in year y; tCO,e
GWPcy, =  Global warming potential of methane applicable to the relevant
quantification period; tCO2/tCHy4
Viww .y Quantity of wastewater generated from feedstock processing in year
y; m?
CODyy =  Average chemical oxygen demand of the wastewater generated from
feedstock processing in year y; tCOD/m?
Boww =  Methane generation potential of the wastewater; tCH4/tCOD
MCFyy =  Methane correction factor applicable-to. the wastewater treatment

system in year y; dimensionless

15.3.1.8  Project emissions resulting from additives associated with feedstock processing in year

y (P EADD,,y)

Project emissions resulting from the production, transportation, and use of additives

associated with feedstock processing shall be calculated as follows:

PEapp,y = PEapgry + PEapDECY + PEADD FCY Equation 14

Where:

PEapp,y

PEsp TRy

PEappECY

= Project emissions resulting from the production, transportation,
and use of additives associated with feedstock processing in year y;
tCO2

= Project emissions resulting from transportation of additives from
the production site to the feedstock processing facility in year y;
tCO,e

= Project emissions resulting from electricity consumption
associated with the production of additives used in feedstock
processing in year y; tCO5e
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PEApp ey = Project emissions resulting from fossil fuel consumption
associated with the production of additives used in feedstock
processing in year y; tCO5e

Quantification requirements

Project emissions resulting from transportation of additives (PEsprry) shall be

determined in accordance with the provisions of TOOLi2.

Project emissions resulting from electricity consumption associated with. additive
production (PEappgcy) shall be determined in accordance with the provisions of
TOOLos. For the purpose of this methodology, the parameter PE,pp ¢y corresponds
to PEgc,y as defined in TOOLos.

Project emissions resulting from fossil fuel consumption associated with additive
production (PEapprcy) shall be determined in accordance with the provisions of
TOOLo3. For the purpose of this methodology, the parameter PE;pp ¢,y corresponds
to the applicable project emissions from fossil combustion as defined in TOOLo3.

Simplified approaches

As an alternative to monitoring all parameters required to calculate PEapp y, project

holders may apply the following:approaches:

(a) If the ratio between additives consumed and feedstock processed (on a mass or
volume basis) is less than or equal to 2%, emissions associated with additives may be
neglected;

(b) If the ratio-between additives consumed and feedstock processed is greater than 2%
and less thanor equal to 10%, only emissions associated with electricity and fossil fuel
consumption for additive production (PEapp gcy ahd PEspp rcy) shall be accounted
for./These emissions may be determined using peer-reviewed literature or other
credible sources;

(c) If the ratio between additives consumed and feedstock processed exceeds 10%,
emissions associated with transportation, electricity consumption, and fossil fuel
consumption for additive production shall all be accounted for.
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15.3.2  Project emissions resulting from transportation in yeary

The project emissions resulting from transportation is calculated as follows:

PEry = PEpry + PEpcry Equation 15

Where:
PEr, =  Project emissions resulting transportation in year y; tCOze
PEgr, =  Project emissions resulting from transportation of feedstock in year y;
tCO2e
PEgcr,y =  Project emissions resulting from transportation of biochar in year vy;
tCO2e

15.3.2.1  Transportation of feedstock (PEgr,)

Project emissions resulting from transportation.of feedstock shall be determined in
accordance with the provisions of TOOL12.

Transportation routes shall include all relevant movements of feedstock occurring
within the project boundary, including:

(a) Transportation between the feedstock generation site and the feedstock processing
facility, where applicable;

(b) Transportation between intermediate processing facilities and the biochar
production facility;where applicable;

(c) Any other transportation activity directly attributable to feedstock handling and
processing within the project boundary.

As an alternative to monitoring all parameters required under TOOL12, microscale and
small-scale project activities may apply a default emission factor of 0.0142 tCO,e per
tonne of feedstock transported.

Where project-specific transportation data are available, project holders shall apply
TOOL:2 using monitored transport distances, vehicle types, fuel consumption, and
freight quantities.
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15.3.2.2  Transportation of biochar (PEgcr )

Project emissions resulting from transportation of biochar from the production facility
to the end-use application site shall be determined in accordance with the provisions
of TOOL12.

Where project-specific transportation data are available, emissions shall be calculated
using monitored transport distances, vehicle types, fuel consumption, and quantities
of biochar transported.

As an alternative to monitoring all parameters required under TOOL12, microscale and
small-scale project activities may apply the default transportation factor established in
this methodology, where applicable.

Where:

PE = Project emissions resulting from transportation of biochar from the
BCT,y ) g P
production facility to the end-use applicationsite inwyear y; tCO,e.

15.4 Net GHG emission reductions and removals

The net greenhouse gas benefit generated by a biochar project may consist of three
distinct mitigation outcomes:

(a) Emission reductions relative to the baseline scenario;

(b) Avoided methane emissions resulting from the prevention of anaerobic
decomposition of eligible feedstock through controlled thermochemical conversion;
and

(c) Carbonremovals resulting from the durable storage of carbon in biochar.

Each.mitigation outcome shall be quantified separately and shall not result in double
counting of greenhouse gas benefits.

15.4.1  Project emission reductions

This section quantifies emission reductions resulting from differences between the
baseline scenario and the project scenario.
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Emission reductions shall only be credited where the baseline scenario has been
demonstrated in accordance with Section 14 and quantified in accordance with Section
15.2.

Where baseline emissions are conservatively assumed to be zero, no emission
reductions shall be credited under this section.

Project emission reductions are calculated as follows:

n
ER,, = 2 (BLemissions = (PEy + Lky)) F4uation 16
y=1
Where:
ER,, =  Project emission reductions in year y;tCO2e
BLemissions =  Emissions in the baseline scenario in the year y; tCO2ze
PE,, =  Project emissions in yeary; tCOze
Lk, = Leakages in year t; tCOze

15.4.2 Methane avoidance from prevention of anaerobic biomass decay

Methane avoidance may only.be credited where the project holder demonstrates
that the eligible feedstock would otherwise have undergone anaerobic
decomposition under baseline conditions and that the project activity prevents
such decomposition'through controlled thermochemical conversion.

Where baseline methane emissions are conservatively assumed to be zero,
methane avoidance shall not be credited.

This section is based on the AMS-IIL.L.: Avoidance of methane production from
biomass decay through controlled pyrolysis --- Version 2.0 (United Nations, 2025a).

This project activities comprises measures that avoid the production of methane
from biogenic organic matter that would have otherwise been left to decay under
clearly anaerobic conditions till the end of the quantification period in a solid waste
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disposal site without methane recovery. Due to the project activity, decay is
prevented through controlled pyrolysis®™.

This methodology is applicable to project activities where it is possible to ensure
the pyrolyzed residues are no longer prone to anaerobic decomposition. The
pyrolyzed residues will only be considered biologically inert if the volatile=
carbon/fixed-carbon ratio is equal to or lower than 50%.

The project activities shall include recovery and combustion of«non-CO,
greenhouse gases produced during pyrolysis in order to ensure that no'relevant
changes in greenhouse gas emissions (other than methane avoidance) occur as a
consequence of the project activity and/or need to be accounted for, except for the
possibilities of leakage. If the pyrolysis facility is used for heat and electricity
generation, that component of the project activity shall use a corresponding
methodology under type I project activities.

Measures are limited to those that result in‘emission reductions of less than or
equal to 60 kt CO, equivalent annually.

The project activity does not recover or.combust methane from a landfill unlike
AMS II1.G. Nevertheless, the location.and characteristics of the disposal site in the
baseline condition shall be known, in such a way as to allow the estimation of its
methane emissions.

If the waste would be submitted to landfill disposal in the absence of the project
activity, a methodology under type II (energy efficiency) might be used to account
for lesser fossil fuel usage in landfilling, due to waste mass and volume reductions
achieved by the pyrolysis process.

> Pyrolysis refers to the thermo-chemical decomposition of organic material into a carbon-rich residue, non-
condensable combustible gases, and condensable vapors. This process is induced by heating in an oxygen-limited
environment and proceeds without other reagents, with the potential exception of steam.
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15.4.3 Carbon removals from durable biochar storage

15.4.3.1  Project storage for biochar application (PSg ,,)

Carbon removals from durable biochar storage constitute the primary mitigation
outcome under this methodology.

Carbon removals shall be quantified based on the quantity of biochar applied or
incorporated into eligible end-use applications, the organic carbon content of the
biochar, and the Stable Carbon Content (SCC) factor representing the fraction of
carbon expected to remain stored over the permanence period.

Only biochar meeting the permanence requirements established in-Section 12 shall be
eligible for crediting under this section.

The project storage for biochar is calculated as follows:

4 .
PSBC,y = MBCR,y X COTg X SSCy X E Equatlon 17
Where:
PSgc.y =  Project storage for biochar in year y; tCOze
Mpgcr =  Mass of biochar produced in year y; ton
Corg =  Organic Carbon content in biochar produced in year y;
Ssc =  Carbon“fraction in biochar that remains stable over a 100-year

period®.

Determination of SCC

The Stable Carbon Content (SCC) factor shall represent the fraction of biochar carbon
expected to remain stored over a 100-year period.

' The SCC is a permanence factor that quantifies the portion of carbon remaining after accounting for losses from
microbial degradation over a specified period. The Intergovernmental Panel on Climate Change (IPCC, 2019¢) provides
default data indicating that biochar permanence is typically greater than 80% over a 100-year period.
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Project holders shall determine SCC using one of the following approaches:

(a) Project-specific values derived from peer-reviewed scientific studies, laboratory
testing, or recognized biochar stability assessment methods applicable to the feedstock
and production conditions used by the project;

(b) Default values derived from internationally recognized scientific literature,
including IPCC guidance and peer-reviewed biochar permanence studies.

Where project-specific values are not available, the project holder shall apply
conservative default values supported by documented scientific evidence.

The selected SCC value, supporting evidence, assumptions, and.calculation procedures
shall be documented in the Project Document and verified by the CAB.

Default Stable Carbon Content (SCC) Values

Where project-specific SCC values are not available; project holders may apply the
conservative default SCC values presented in.Table X. These values are derived from
internationally recognized scientific literature and are intended to represent the
fraction of biochar carbon expected to remain stored over a 100-year period.

The use of project-specific SCC values supported by laboratory analysis, peer-reviewed
studies, or other scientifically robust evidence is encouraged where available. Where
project-specific evidence is notavailable, the default values below shall apply.

Table 5. Default Stable Carbon Content (SCC) values by pyrolysis temperature

Pyrolysis temperature SCC
>600°C 0.89
450-600°C 0.80
350-450°C 0.65

Source: Adapted from IPCC (2019b), Appendix 4: Method for Estimating the Change in
Mineral Soil Organic Carbon Stocks from Biochar Amendments.

15.5 Leakage

All project activities shall apply the BioCarbon Leakage Management Tool (Version 1.0
or the latest applicable version).
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The identification, assessment, materiality determination, quantification, monitoring,
and management of leakage shall be conducted in accordance with the requirements
established in the BioCarbon Leakage Management Tool.

The provisions contained in this section provide additional methodological procedures
specific to biochar activities and shall be applied in conjunction with the BioCarbon
Leakage Management Tool.

15.5.1  General principles for leakage assessment and quantification

Project holders shall conduct a full leakage assessment in accordance with the
applicable BioCarbon rules and CDM methodological references, particularly:

(a) TOOL12 (Project and leakage emissions from transportation of freight);
(b) TOOL16 (Project and leakage emissions from biomass)
The following sources of leakage shall be assessed and, if applicable, quantified:
(a) Diversion of biomass residues from alternative uses

Assess whether biomass residues used for biochar would otherwise have been used in
other emission-reducing applications (e.g., composting, animal bedding, fuel
substitution). Apply TOOL16 to‘estimate potential leakage emissions.

(b) Processing or treatment of biomass outside the project boundary

If any processing step.occurs outside the spatial boundary, emissions resulting from
this processing shall be accounted as leakage, unless robust evidence demonstrates that
emissions arenegligible or lower than in the baseline.

(c) Transportation of biomass, feedstock, biochar or their materials associated with
the project activity

Transportation emissions shall be accounted for as associated GHG emissions in
accordance with Section 15.3 where such transportation occurs within the project
boundary.
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Transportation occurring outside the defined project boundary shall be assessed as a
potential source of leakage and, where material, shall be quantified in accordance with
TOOL12 and the BioCarbon Leakage Management Tool.

(d) Market leakage (indirect effects on supply and demand)

In large-scale activities or national-scale interventions, indirect market effects on
biomass availability and prices shall be evaluated qualitatively. Where material, a
quantitative buffer deduction shall be proposed and justified.

All assumptions, parameters and emission factors used in leakage calculations shall be:
(a) Conservative and based on verifiable data;
(b) Consistent with the guidance in TOOL16 and TOOLi2;
(c) Fully documented and traceable.

Where site-specific leakage quantification is not feasible, project holders may apply the
conservative default leakage deduction factors established in Appendix 3. The use of
default deductions shall be justified and. documented in the Project Document. Where
project-specific data are available, leakage shall be quantified using the applicable
equations and methodological procedures established in this methodology.

15.5.2 Leakage emissions

The total leakage emissions are calculated as follows:

Lky = Lkpa,y + Lkesy + Lktap,y Equation 18
Where:
Lk, =  Total leakage emissions in year y; tCO2e
Lkpqy =  Leakage due to diversion of biomass residues from other applications
in year y; tCOze
Lk = Leakage due to the transportation of biomass residues (waste)
Y 8 P

outside of the project boundary in year y; tcOze
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Lktqpy =  Leakage emissions from transportation of biochar from the

production facility to the site of end application in year y; tCOze.

15.5.3 Leakage due to diversion of biomass residues from other applications in yeary

This section is applicable for project activities which utilize biomass residues. It
quantifies leakage due to diversion of biomass residues to the project to be used as
either fuel or feedstock. These biomass residues could have been used outside the
project boundary in competing applications, and due to the implementation of the
project activity these competing application might be forced to use inputs-which are
not carbon neutral.

Determination of the alternative scenario of the biomass residues’in absence of the
project activity

The alternative scenario for the “use”, in absence of the-project activity, of biomass
residues that will be used in the underlying CDM project activity shall include:

(@) Bi: The biomass residues are dumped or left to decay mainly under aerobic

conditions. This applies, for example;.to dumping and decay of biomass residues
on fields;

(b) B2: The biomass residues«are dumped or left to decay under clearly anaerobic
conditions. This applies, for example, to landfills which are deeper than five meters.
This does not apply to biomass residues that are stock-piled or left to decay on field;

(c) B3: The biomassresidues are burnt in an uncontrolled manner without utilizing
it for energy purposes;

(d) B4: The biomass residues are used for energy or non-energy applications, or the
primary source of the biomass residues and/or their fate cannot be clearly
identified.”

"7 This scenario is applicable in situations where the origin and fate of the biomass residues cannot be definitively
established. For instance, this applies if the biomass residues are procured from a public market or third-party
suppliers, or if processed biomass is acquired from facilities that are not included within the defined project boundary.
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Project holder may choose to combine some or all relevant biomass types into one
category when determining the fate of biomass residues, and treat the combined types
asone, for instance in the biomass availability determination. These combinations shall
be documented transparently in the project document and remain consistent
throughout the quantification period.

When defining plausible and credible alternative scenarios for the use of biomass
residues, the guidance below shall be followed:

(a) If the biomass residues processing (drying, pelletization, shredding, briquetting,
etc.) is not included in the project boundary, the processed biomass.obtained from
that plant shall be considered as B4 above;

(b) The alternative scenario for the categories of biomass tesidues identified be
separately identified, covering the whole amount of biomass residues supposed to
be used in the project activity along the quantification period;

(c) A category of biomass residues is defined by three attributes: (1) its type or types
(i.e. bagasse, rice husks, empty fruit bunches, etc.); (2) its source (e.g. produced on-
site, obtained from an identified biomass residues producer, obtained from a
biomass residues market, etc.); and\(3)its alternative scenario in the absence of the
project activity (scenarios B1 to Bgas in paragraph 50 above);

(d) Explain and document transparently in the project document, using a table similar
to Table 1 from Appendix 2 of Tool16, what quantities of which biomass residues
categories are used in-which installation(s) under the project activity and what is
their alternative scenario;

(e) For biomass residues categories for which scenarios Bi, B2 or B3 are deemed a
plausible alternative scenario, the following procedures shall be applied for the
combined amount of biomass identified:

(1) Demonstrate that there is an abundant surplus of the biomass residue in
the project region which is not utilized. For this purpose, demonstrate that
the total quantity of that type of biomass residues annually available in the
project region is at least 25 per cent larger than the quantity of biomass
residues which is utilized annually in the project region (e.g. for energy
generation or as feedstock), including the project facility;
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(i) Demonstrate for the sites from where biomass residues are sourced that the
biomass residues have not been collected or utilized (e.g. as fuel, fertilizer
or feedstock) but have been dumped and left to decay, land-filled, left in the
field to decay after harvest', or burnt without energy generation (e.g. field
burning). This approach is only applicable to biomass residues categories for
which project holders can clearly identify the site from where the biomass
residues are sourced;

(iii) In case surplus of biomass residues in the project region-cannot be
demonstrated, the alternative use of the biomass shall ‘be considered
unknown (B4) and result in leakage emissions.

If during the quantification period, new categories of biomass residues of the type Bi,
B2 or B3 are used in the project activity which were not listed at the validation stage, for
example due to new sources of biomass residues, the alternative scenario for those types
of biomass residues shall be assessed using the procedures outlined in this tool for each
new category of biomass residues.

15.5.3.1  Calculation of leakage due to diversion of biomass residues

The main potential source of leakage dueto biomass residues is an increase in emissions
from fossil fuel combustion or other'sources due to diversion of biomass residues from
other uses to the project plant asa resultof the project activity. The alternative scenario
for biomass residues for which this potential leakage is relevant is B4.

The actual leakage emissions in each of these cases may differ significantly and depend
on the specific situation of each project activity. For that reason, a simplified approach
is used in this tool: it'is assumed that an equivalent amount of fossil fuels, on energy
basis, would be used if biomass residues are diverted from other users, no matter what
the use of biomass residues would be in the alternative scenario.

Therefore, for the categories of biomass residues whose alternative scenario has been
identified as B4, project holders shall calculate leakage emissions as follows:

"® For biomass left in the field to decay, the project holder shall demonstrate the fraction that exceeds the amount
required to fulfill its soil enrichment function. Only this surplus fraction may be considered unutilized.
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E .
Lksnoivy = EFco,uc X ) BRejmy X NV quation 19
Where:
Lkgg, Div,y = Leakage emissions due to the diversion of biomass residues from other
applications in year y; t CO2e
EFco, ik = COz2 emission factor of the most carbon intensive fossil fuel used in the
country; tCO2/G]J
BRpjny = Quantity of biomass residues of category n used in facilities'which are
located at the project site and included in the project boundary in year
y; tonnes on dry basis
NCV,,, = Net calorific value of the biomass residues of/category n in year y;
GJ/tonne of dry matter
n = Categories of biomass residues for which B has been identified

as the alternative scenario

The determination of BRp; ., shall be based on the monitored amounts of biomass

residues used in facilities included in the project’boundary.
15.5.3.2  Leakage due to the transportation of biomass residues outside of the project boundary
inyeary (Lkggr,,)

If transportation of biomass residues occurs outside the project boundary, leakage
emissions shall be quantified in‘accordance with TOOL12. The parameter Lkggr,,, shall
represent leakage emissions associated with transportation of biomass residues
occurring outside the project boundary and shall be determined using the applicable
equations and procedures-established in TOOLi2.

15.5.3.3 Leakage due to processing of biomass residues outside the project boundary in year y
(LkBRP,y)

If processing of biomass residues occurs outside the project boundary, leakage
emissions shall be quantified using the applicable procedures established in TOOLo3,
TOOLo4, TOOLos5, TOOL13 and TOOL14, as applicable, where:

(a) The parameter PEggp erectricity,y corresponds to LEgc , from the TOOLos;
(b) The parameter PEggp fye1, corresponds to PEgc j, from the TOOLo3;

(c) The parameter PEggp ¢y, y corresponds to LEcy ASWDSy from the TOOLog4;
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(d) The parameter PEggp comp,y corresponds to PE¢opyp,, from the TOOL13;

(e) The parameter PEggp ap,y corresponds to LE Dy from the TOOL14.

16 Leakage identification and management

All projects shall include a leakage prevention and management plan, consistent with
the leakage sources. The plan shall:

(a) Demonstrate how the project minimizes the risk of leakage ex ante;

(b) Identify potential leakage pathways associated with biomass'sourcing, land use
displacement, transport and processing;

(c) Apply mandatory tools (e.g., TOOL12 and TOOL16) to quantify significant
leakage emissions;

(d) Document measures taken to mitigate leakage risks;

(e) Describe monitoring procedures to. detect and correct potential leakage during
the quantification period.

Project holders shall identify and address all potential sources of leakage associated
with the sourcing and use of biomass feedstock for biochar production.

Leakage is defined as’any increase in GHG emissions occurring outside the project
boundary that is attributable to project implementation, including:

(a) Displacement of biomass previously used for productive purposes, such as fuel,
animal bedding, mulch, or compost;

(b) Indirect land-use change resulting from competition for biomass resources or
land;

(c) Supply-chain emissions generated by market responses to changes in feedstock
availability.

The following leakage mitigation hierarchy shall be applied:
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(a) Avoidance: Preferentially use biomass with no prior market value or productive
use.

(b) Substitution: Where displacement is likely, implement compensatory measures
(e.g., supply of alternative material).

(c) Deduction: Apply a conservative deduction to net emission reductions if
avoidance or substitution cannot be guaranteed.

The project holder shall:
(a) Conduct a leakage assessment at validation, updated at each verification;
(b) Document prior uses of each biomass type and its market context;
(c) Quantify leakage deductions in accordance with Appendix 3;
(d) Justify any assumption of “zero leakage™ with evidence.

The Project Document shall identify and describe all measures implemented to prevent
leakage and shall provide a justification of how each measure contributes to reducing
the likelihood and/or magnitude of emissions displacement.

17 Uncertainty assessment and conservative adjustment

Project holders shall assess and manage uncertainty in the quantification of GHG
emission reductions in accordance with the BioCarbon Tool Conservative Approach
and Uncertainty Management. The application of this tool is mandatory for all project
activities.

This ensures that Verified Carbon Credits (VCCs) issued under this methodology are
based on transparent, conservative, and verifiable assumptions, consistent with IPCC
principles and the integrity safeguards of the BIOCARBON STANDARD.

The tool applies to all relevant parameters influencing the quantification of baseline
and project emissions or removals.

In addition to the requirements established in the BioCarbon Uncertainty
Management Tool, project holders shall apply conservative assumptions for parameters

Public Consultation Version 2.0 Page 66 / 94 June 2026



BioCarbon

Standard

that directly influence the quantification of durable carbon removals under this
methodology.

Where uncertainty affects parameters used to quantify durable carbon removals
(including SCC, biochar carbon content, or biochar mass), project holders shall apply
the most conservative value within the uncertainty range unless more robust project=
specific evidence is available.

The selected assumptions, uncertainty ranges, supporting evidence, and justification
for the values applied shall be transparently documented in the Project Document and
made available for validation and verification.

17.1 Required Confidence Level and Adjustment Rule

Uncertainty shall be expressed as a two-sided 9o% confidence interval. The relative
half-width of the interval shall be used to determine whether conservative adjustments
are required:

(a) If the relative half-width is < 30%, no deduction applies;

(b) If it exceeds 30%, the excess percentage shall be deducted from the estimated
net GHG benefit.

17.2 Documentation and transparency

Project holders shall document all uncertainty assessments in the Project Document
and Monitoring Reports, including:

(a) Parameter-level uncertainty and source classification (input, model, fixed);
(b) Confidence interval calculation method (Tier 1 or Tier 2);
(c) Conservative adjustments and rounding;

(d) Spreadsheets and calculation tools enabling replication.

18 Monitoring requirements
Project holders shall submit a monitoring plan in accordance with the standard and

additionally describe the procedures for monitoring project activities and GHG
emission reductions within the project boundary.
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Project holders shall include, as part of the project design document, a monitoring plan
that provides for:

(@) The collection and archiving of all relevant data necessary for estimating or
measuring anthropogenic emissions by sources of greenhouse gases occurring within
the project boundary during the quantification period;

(b) The collection and archiving of all relevant data necessary for determining the
baseline of anthropogenic emissions by sources of greenhouse gases within.the project
boundary during the quantification period;

(c) The identification of all potential sources of, and the collection and archiving of
data on, increased anthropogenic emissions by sources of greenhouse gases outside the
project boundary that are significant and reasonably attributable to the project activity
during the quantification period;

(d) The collection and archiving of information.relevant to the monitoring period;
(e) Quality assurance and control proceduresfor the monitoring process;

(f) Procedures for the periodic calculation of the reductions of anthropogenic
emissions by sources by the proposed GHG project, and for leakage effects;

(g) Documentation of all stepsiinvolved in the calculations referred to GHG emissions
and removals in the GHG project.

The GHG Project holdershall demonstrate that emission reductions or removals are
quantified, monitored, reported and verified, through the application of the BCR Tool
"Monitoring, reporting and verification (MRV) (BioCarbon Standard, 2024).

18.1 Menitoring procedures

The project holder shall describe and specify in the Project Document all monitoring
procedures, including the type of measurement instrumentation used, the
responsibilities for monitoring and QA/QC procedures that will be applied. Where the
methodology provides different options (e.g. use of default values or on-site
measurements), specify which option will be used. Equipment shall be installed,
maintained, and calibrated according to the equipment manufacturer's instructions
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and in accordance with national standards or, if these are not available, international
standards (e.g., [EC, ISO).

All data collected as part of monitoring shall be archived electronically and be kept at
least for 2 years after the end of the last quantification period. 100% of the data shall be
monitored if not indicated differently in the comments in the tables below.

18.2 Data and parameters available at validation

The following data and parameters shall be available at validation. Thesevalues shall
be based on credible, transparent sources (e.g., peer-reviewed literature, national
statistics, IPCC guidelines, technical standards) or conservative assumptions
supported by relevant justification. All documentation shall be included in the Project

Document and be verifiable by the Conformity Assessment Body (CAB).

Table 6. Data and parameters available at validation

Parameter Unit Description Source/Justification
Degradable organic carbon IPC.C 20 06
) ; . Guidelines, Vol. 5 or
DOCj Fraction content of the biomass or waste .
. . . national waste
used in baseline scenarios .\ .
composition studies
' Methan'e correction factor for the TOOLog or IPCC
MCF Fraction waste disposal or storage system
. . . default values
in the baseline scenario
EF_N20 tN,O/t . mp g national studies
in baseline
Emission tCO, /liter | Emission factors for diesel, .

. . TOOLos3 or national
factors for ortCO, / gasoline or other fuels used in enerey balance
fossil fuels GJ project operations 8y
Grid emissioft Emission factor for electricity CDM TOOLo7 or
fctor tCO,/MWh | consumed in processing or official national grid

transportation factor
. Average distance from feedstock . .
Transpertation o Project-specific
. km source to processing site and to .
distance S logistics data or maps
application site
Mode of Type of vehicle or transport Project logistics
— system used for biomass and
transport biochar records
Hydrogen to organic carbon ratio | Laboratory analysis or
H/Corg ratio — of biochar for permanence certification under
classification EBC or IBI
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Parameter Unit Description Source/Justification
Feedstock . Confirmation that the feedstock | Appendix 3 and CDM
classification qualifies as renewable biomass EB23 Annex 18 criteria

Description of the biochar
— application matrix (e.g., soil,
concrete)

Project design
documentation

Intended end-
use

Applicable Justified selection among possible As per Additionality

baseline — . . : Tool outcome and
. baseline disposal scenarios .
scenario Section 15.1

18.3 Soil health monitoring for agricultural applications

For projects applying biochar to soils, the monitoring plan shall include specific
requirements to ensure that long-term soil health and environmental integrity are
maintained. Project holders shall monitor, at a minimum, the following parameters:

(a) Soil organic carbon (SOC);
(b) Soil pH;
(c) Key macronutrients (nitrogen, phosphorus, potassium);

(d) Indicators of microbial activity or biomass (using standardized field or
laboratory methods).

These parameters shall be.measured at baseline prior to biochar application and
subsequently at least.once per quantification period. Monitoring shall follow
recognized national or international standards for soil sampling and analysis to ensure
consistency and comparability across sites.

Results shall be documented and reported as part of the project’s MRV system. Any
significant.adverse changes in soil health attributable to biochar application shall be
assessed and addressed through corrective measures, which shall be transparently
reported during verification.

18.4 Data and parameters monitored

The following data and parameters shall be monitored during the quantification
period. Monitoring shall follow the procedures and frequency described in the
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monitoring plan and be consistent with the MRV Tool of the BioCarbon Standard. All
data shall be recorded, archived, and made available for verification.

Table 7. Data and parameters monitored

. i Monitoring
Parameter Unit Description Method Frequency
Moisture Average moisture Labore}tory
. analysis or Per batchor
content of % content of biomass .
. moisture weekly
feedstock input
sensors
Type and source Classification and Delivery
of biomass — origin of each biomass | records, Continuous
feedstock type used declarations
Quantlty of Mass of biochar Weighbridge'or | Continuous /
biochar t output from the .
. . calibrated scales | per batch
produced production unit
Biochar
properties (e.g., Physwochegncal Laboratory Per production
fixed carbon, — characteristics for abalvsis lot
H/Corg ratio, stability and eligibility Y
pH)
Ener Fossil fuel used for
& liters or | seeding, harvesting, Fuel logs,
consumption . Monthly
GJ transport or invoices, meters
(fuel) \
processing
Energy Electricity used
consumption kWh during biochar Metgrs or Monthly
L . invoices
(electricity) processing
Distance from
Transport - feedstock origin to GPS, delivery Continuous /
distances plant and to logs per delivery
application site
Transport mode Type of vehicle and .
and vehiclé type | fuel used Project records | As needed
Mass of biochar .
. ) Field logs, ..
Biochar applied per hectare .2 Per application
Y - t/ha . application
application rate (soil) or per volume event
. records
(non-soil)
Location of GPS / Coordinates of GIS / delivery .
. . . Continuous
application map biochar use sites records
Soil
incorporation Description of how Field Per application
method or — and where biocharis | monitoring / PP
L . . event
application applied design records
matrix
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Parameter Unit Description Monitoring Frequenc
P Method 1 Y
Leakage control Evidence of mitigation | Declarations,
. . . Annually or as

measures (if — actions to avoid contracts,

. ) . needed
applicable) biomass displacement | reports
Reversal‘s or loss Quantification of any .Fleld . As required /
events (if tCO5e inspections, lab

. loss of carbon stored . per event
applicable) testing

In addition to field-based monitoring, project holders are encouraged to complement
their monitoring plans with remote sensing and interoperable sensor technologies. The
use of satellite data with low latency and integration with ground-based optical or
thermal sensors may support the detection of environmental conditions relevant to
permanence and risk monitoring. Any such integration shall ‘remain technology-
neutral and globally applicable.

18.4.1  Sampling requirements

Sampling of biochar for determination of organic carbon content, H:Corg ratio,
moisture content, and other relevant properties shall be conducted using a statistically
representative sampling procedure.

The sampling plan shall:

(a) Define the sampling population and production lot;

(b) Specify the number of samples collected and the sampling frequency;

(c) Ensure representativeness of the biochar produced during the monitoring period;
(d) Include procedures for sample preservation, handling, and laboratory analysis;
(e) Be documented and made available for validation and verification.

Project holders may apply internationally recognized biochar sampling procedures,
including those published by the International Biochar Initiative (IBI), the European
Biochar Certificate (EBC), ISO standards, or equivalent scientifically recognized
methodologies.
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19 Quality Assurance and Quality Control (QA/QC)

Project holders shall establish and implement a Quality Assurance and Quality Control
(QA/QC) system to ensure the accuracy, consistency, transparency, and completeness
of all data, measurements, calculations, and documentation related to the mitigation
activity.

The QA/QC system shall include, at a minimum, the following components:
19.1 Roles and Responsibilities

(a) Assign clear responsibilities for data collection, management, QA/QC, and
reporting.

(b) Designate qualified personnel or third-party laboratories for laboratory analysis
and calibration.

19.2 Calibration and Maintenance of Instruments

Ensure that all measurement equipment (e.g:, weighing scales, gas analyzers, moisture
sensors, electricity meters) is regularly calibrated according to manufacturer
specifications or recognized standards.

(a) Maintain logs of «calibration dates, maintenance activities, and corrective
actions.

19.3 Data Management

(a) Establish'procedures for consistent and secure storage of all monitored data,
both'in digital and physical form.

(b)*Maintain audit trails for data collection, transfer, processing, and reporting.
(c) Implement backup systems to prevent data loss.
19.4 Verification and Cross-Checking

(a) Perform internal cross-checks of data against independent sources (e.g.,
compare fuel invoices with meter readings; biomass input vs. biochar output).
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(b) Apply plausibility checks to detect outliers, gaps, or inconsistencies.

Where relevant, project holders may cross-validate monitoring data with historical
datasets (e.g., satellite-based hotspot records or previous disturbance events) to
strengthen robustness and replicability. All data sources used for cross-validation shall
be transparent, verifiable, and auditable.

19.5 Documentation and Record-Keeping

(a) Maintain comprehensive records for all monitoring activities, (laboratory
results, QA/QC procedures, corrective measures, and equipment logs.

(b) All records shall be retained for at least two years beyond.the end of the last
quantification period, or longer if required by the BioCarbon Standard or
national regulation.

For monitoring systems that generate alerts (including remote sensing or early-warning
systems), project holders shall ensure that alert records include metadata such as data
source, resolution, acquisition time, and probability level, to ensure transparency and
accountability. These records shall be retained'and made available for verification.

19.6 Corrective Actions

(a) Establish a procedure to identify and correct errors or anomalies in data or
monitoring practices.

(b) Document all.corrective actions taken and report any material errors to the
Conformity Assessment Body (CAB).

19.7 Independent Review (Optional)

Project . holders may engage third-party experts or institutions to conduct periodic
independent QA reviews to strengthen data integrity.

The QA/QC procedures shall be described in the Project Document and shall be
subject to validation and verification.
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20 Document Status and Publication Format

20.1 Status

This methodology has been developed in accordance with the BioCarbon procedures
for the development and revision of mitigation methodologies.

This document constitutes the Public Consultation Version 2.0 of BCRoo1r.and. is
published for stakeholder review and comment. The final approved version shall be
issued following consideration of comments received during the public consultation
process and approval by BioCarbon.

20.2 Version

Public Consultation Version 2.0. June 10, 2026
Supersedes: Version 1.0 (September 3, 2025).

Following completion of the public consultation process, BioCarbon may issue
revisions, clarifications, or editorial updates prior to approval of the final Version 2.o.

20.3 Publication Format

This methodology is published .in digital format (PDF) on the official website of
BioCarbon Cert. Any printed copies or unofficial reproductions shall be cross-checked
against the version available'in the official registry. In case of discrepancy, the digital
version in force shall prevail.
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Appendix 1. Production processes and technological
requirements

In production of biochar, thermochemical processes that can be used to treat biomass
include pyrolysis, gasification, hydrothermal processing, and combustion. Each of
these processes is defined by specific operating conditions (e.g., temperature, presence
of oxygen) and feedstock requirements for optimal conversion to the product of
primary interest. Each process results in varying fractions of gaseous, liquid and solid
products (Pecha et al., 2022).

Eligible production processes include:
(a) Pyrolysis
(b) Gasification (if biochar is a co-product)

The general conditions of pyrolysis (slow and fast), gasification and combustion are
described in the following table.

Table A1.1 Comparative characteristics of thermochemical conversion technologies for
biomass processing

Slow Pyrolysis” .| Fast Pyrolysis Gasification Combustion
Time required | minutes - hours | seconds seconds seconds
for reaction
Typical particle | Biochar, yield | saw dust - | milled wood - | wood chips
size for | (wt. %) milled wood wood chips
operation
Temperature 300-800 400 - 700 750 - 1,000 1,000 - 1,200
(O
Main product biochar bio-oil syngas heat
Biochar ™ yield 15 - 30 5-10 <2
(wt. %)

Combustion-based systems are not eligible under this methodology and are included
for comparative purposes only.

The technological requirements are the following:

Temperature monitoring required:
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(a) 2600°C ensures long-term biochar stability.

(b) 350-600°C allows moderate stability with controlled degradation.
*At least 70% of process heat shall be recovered.
Technological Parameters:

(a) Residence Time: Minimum of 30 minutes in pyrolysis/gasification reactors to ensure
complete carbonization.

(b) Oxygen Limitation: Strict control over oxygen levels to prevent combustion and
optimize char yield.

(c) Moisture Content: Feedstock moisture shall not exceed.20% to maintain process
efficiency.

(d) Emission Controls: Systems shall include thermal oxidizers, particulate filters, and
gas scrubbers.

(e) Energy Recovery: Process waste heat shall be utilized for drying feedstock or co-
generation purposes.
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Appendix 2. List of permissible biomasses to produce biochar

This methodology allows the use of two categories of biomass feedstock for biochar
production:

(a) Residual Biomass

(i) Biomass residues and by-products that are not used for other productive
purposes and would otherwise be left to decay, openly burned, or disposed of
in a non-beneficial manner (e.g., agricultural residues, sawdust;” pruning
waste).

(i) These feedstocks are eligible without additional justification, provided that:

(iii) Their collection does not result in negative soil-carbon impacts or increased
erosion;

(iv) They are not diverted from an existing use with equal or higher climate or
ecosystem value;

(v) They are documented and traceable throughout the value chain.
(b) Not allowed Feedstocks
(i) The following biomass.types are not eligible under this methodology:

(i) Biomass derived from deforestation or land-use change involving native
ecosystems;

(iii) Biomass grown on peatlands or drained wetlands;

(iv).Biomass that is legally required to be used for other purposes (e.g., animal
bedding, soil amendment);

(v) Biomass from sources that involve human rights violations or environmental
harm.
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The feedstocks listed below are considered eligible under this methodology, provided

that all sustainability, leakage, and renewable biomass requirements established in this

methodology are met.

Agricultural Biomass

Tree, vine, and shrub prunings

Harvest residues (straw, leaves, husks)
Old straw and grain dust

Vegetables (only residual/waste materials)
Seeds (expired ones)

Forestry & Wood Processing

Bark

Wood chips (mechanically treated, firewood)

Wood residues (sawdust, shavings)

Untreated waste wood (A1) (e.g., wood shavings, bark, wood
wool)

Landscape & Urban Biomass

Foliage

Root stocks (with max. 10% soil.content)

Biomass from nature conservation

General landscapingresidues

Urban green cuttings

Wastepaper (limited to low mineral filler and varnish
content)

Food & Industrial Biomass

Kitchen& canteen waste (limited contamination by plastic)
Processing residues (e.g., pomace, kernels, grist, oil mill
residues)

Expired food residues (only vegetable-based)

Spices and seasoning residues

Starch production residues (potato, corn, rice)

Alcohol distillery residues (fruit, grain, potato mashes)
Brewery residues (spent grains, lees, sludge)

Winery residues (pomace, lees, sludge)

Coffee, tea, tobacco residues

Mushroom substrates (peat content not credited)

Water & Marine Biomass

Screenings, floating debris, mowed material (low plastic
contamination)
Aquatic plants & algae (controlled water quality required)

Anaerobic Digestion
Residues

Non-animal digestate (animal source materials <40%)

Note that this methodology excludes the treated wood and fossil-derived materials.

The approved additives (Max. 10% DM):
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(a) Lime, Bentonite, Rock powder, Clay, Soil
(b) Wood & plant ashes (certified only)

Leakage Risk Considerations

Biomass feedstocks with a prior productive use or market value shall be subject'to
leakage assessment. The following are considered to carry a high risk of leakage and
may only be used if the project can demonstrate that carbon credit revenue enables a
transition to higher-benefit end-uses:

(a) Biomass previously used for energy generation (e.g., domestic fuelwood,
agroindustry boilers);

(b) Biomass used as animal bedding, mulch, or soil amendment in the local
context;

(c) Crop residues harvested from nutrient-poor'systems where their removal may
degrade soil fertility.

In such cases, the project holder shall apply a leakage deduction in accordance with
Appendix 3.
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Appendix 3. Renewable biomass eligibility requirements™

Biomass feedstocks used under this methodology shall qualify as renewable
biomass and shall be sourced in a manner consistent with the environmental
integrity requirements of the BioCarbon Standard.

The use of biomass shall not result in:
(a) Conversion of natural ecosystems;
(b) Deforestation or forest degradation;
(c) Drainage or conversion of peatlands;
(d) Drainage, degradation, or conversion of wetlands;
(e) Significant biodiversity loss;

(f) Systematic reductions in carbon stocks associated with biomass production
or harvesting.

All biomass feedstocks shall comply with the eligibility requirements established
in Appendix 2 and shall be assessed in accordance with the applicable leakage,
sustainability, and cascading use requirements of this methodology.

Renewable biomassishall be demonstrated through one of the following
conditions, adapted from CDM Executive Board Report EB23, Annex 18.

1. The biomassis originating from land areas that are forests* where:

(g) The land area remains a forest; and

' Renewable biomass is defined as biomass originating from sustainably managed land areas (either forest or non-
forest) where the level of carbon stocks does not systematically decrease over time and where all applicable national
and regional land-use laws are complied with (United Nations, n.d.).

** The applicable forest definition shall be that which was officially established by the host country, in accordance with
the provisions of decision 1/CP.7 ("Land use, land-use change and forestry") and decision 19/CP.g ("Modalities for the
inclusion of afforestation and reforestation project activities under article 12 of the Kyoto Protocol").
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(h) Sustainable management practices are undertaken on these land areas to
ensure, in particular, that the level of carbon stocks on these land areas does
not systematically decrease over time (carbon stocks may temporarily
decrease due to harvesting); and,

(i) Any national or regional forestry and nature conservation regulations are
com- plied with.

2. The biomass is woody biomass and originates from croplands and/or-grasslands
where:

(@) The land area remains cropland and/or grasslands or is' reverted to forest;
and

(b) Sustainable management practices are undertaken on these land areas to
ensure that the level of carbon stocks on'these land areas does not
systematically decrease over time (carbon stocks may temporarily decrease
due to harvesting); and

(c) Any national or regional forestry, agriculture and nature conservation
regulations are complied with.

3. The biomass is non-woody biomass and originates from croplands and/or
grasslands where:

(@) The land area'remains cropland and/or grasslands or is reverted to forest;
and

(b) Sustainable management practices are undertaken on these land areas to
ensure that the level of carbon stocks on these land areas does not
systematically decrease over time (carbon stocks may temporarily decrease
due to harvesting); and

(c) Any national or regional forestry, agriculture and nature conservation
regulations are complied with.
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4. The biomass is a biomass residue® and the use of that biomass residue in the
project activity does not involve a decrease of carbon pools, in particular dead
wood, litter or soil organic carbon, on the land areas where the biomass
residues are originating from. For example, if bagasse from sugar production
would in the absence of the CDM be dumped or left to decay and is used for
energy generation under the CDM, it can be assumed that the use of the bagasse
does not affect the sugar cane cultivation practices and hence the carbon.pools
of the respective soils. In contrast, where a CDM project involves the collection of
dead wood from a forest, which would not be collected in the absence of the CDM,
the extracted biomass cannot be regarded as renewable, since it would result in a
decrease of carbon stocks.

5. The biomass is the non-fossil fraction of an industrial ormunicipal waste.

Otherwise, where none of these conditions applies, the biomass is considered as “non- renewable”.

Baseline Emissions Assumptions

In accordance with section 15.1, baseline emissions from biomass decomposition shall
be conservatively assumed to be zero. unless verifiable, site-specific evidence
demonstrates that significant methane'(CH,) or other greenhouse gas emissions would
occur in the absence of the project.

Project holders shall not apply default emission factors from literature or other
standards (e.g., IPCC landfill CH, factors) unless those factors are demonstrably
applicable to the local biomass type, decomposition conditions, and waste
management practices.

In the absence of such validation, avoided decomposition emissions (e.g., avoided CH,
from biomass left in piles or dumps) shall not be credited. This conservative default
ensures alignment with the BioCarbon Standard’s environmental integrity safeguards
and prevents the overestimation of mitigation outcomes.

* For the purposes of this methodology, "biomass residue” is defined as biomass by-products, residues, and waste
streams originating from agriculture, forestry, and related industries (Executive Board of the Clean Development
Mechanism, 2005).
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Leakage Assessment and Deduction

Project holders shall identify any leakage risks associated with biomass sourcing,
including displacement of prior uses or market impacts. Where leakage is likely, a
conservative deduction shall be applied to the net emission reductions. Suggested
default deductions, unless more precise data are available:

(a) 10% for biomass previously used for animal bedding or mulch;
(b) 15% for biomass diverted from energy use;
(c) 0% for biomass classified as waste with no prior use.

If leakage mitigation measures are implemented (e.g., substitution with alternative
materials, on-site compensation), the deduction may be reduced with justification.

Table A3.1 - Feedstock Leakage Risk Classification-and Deduction Factors

This table shall be used to assess the potential leakage associated with each feedstock
type. Project holders shall apply the corresponding deduction unless they provide site-
specific evidence that leakage is fully mitigated or does not occur.

Prior Use or

Leakage Risk | Default Mitigation
Feedstock Type Market Level Deduction (%) Notes
Value
Agricultural residues No . dEduCtﬁoﬁ
with no prior use (e.g required. ~Sha
=7 | None Low 0% demonstrate lack
burnt straw, field .
waste) of prior
utilization.
Residues  cuffrently Energy  use Deduction e'lpplles
(local . o unless equivalent
used as fuel. (e.g., busti High 15% bstituti .
bagasse fuelwoo d) combustion, substitution 18
’ boilers) documented.

May be reduced to

Crop residues used for | Livestock . .
P 5% if substitution

animal bedding or | sector, soil | Medium 10% .
measures are in
mulch management
place.
By-product, May be exempt if
Sawdust from | potential use deemed waste by

Low to Medium | 5%

industrial milling for pellets or facility and not
boards sold.
Urban green waste | Intermittent 0 Site-specific
. . Low 0-5% assessment
(landscaping) use, variable .
required.
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Prior Use or Leakage Risk | Default Mitigation
Feedstock Type Market Level Deduction (%) Notes
Value
Forest residues (non- | Left in field, De.m.o nstrate  no
Low 0% existing market or

commercial thinning)

minimal use

ecosystem role.

The deduction is applied to the total net project GHG emissions (before applying the buffer).
If the project implements leakage mitigation measures (e.g., alternative supply to previous users), the

percentage may be reduced, with justification.
If the absence of prior use is documented and validated, a 0% deduction may be applied.
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Appendix 4. Eligible and Non-Eligible End Use Applications of

Biochar

1. Eligible End-Use Applications

Biochar shall be eligible for crediting under this methodology only where the project
holder demonstrates that the application supports durable carbon storage. and
complies with the permanence requirements established in Section 12.

The following end-use applications are considered eligible:

(@) Soil incorporation

Agricultural soils;

Forestry applications;

Land restoration and rehabilitation;
Soil remediation activities;

Other soil-based applications where biochar is incorporated in a manner that
supports long-term carbon storage.

(b) Construction materials

Concrete;

Cementitious materials;
Bricks;

Asphalt;

Road construction materials;

Other mineral-based construction products.

(c) Durable composite materials

Engineered composite materials;
Durable building products;

Industrial materials incorporating biochar as a permanent component.

(d) Encapsulation and immobilization

Encapsulation within stable matrices;
Immobilization in inert materials;

Other applications demonstrating durable carbon storage for at least 100 years.
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2. Conditionally Eligible Applications

The following applications may be eligible where the project holder demonstrates,
through scientific evidence and independent verification, that:

e the biochar remains durably stored;
e the expected storage period is at least 100 years;
e theapplication presents negligible risk of reversal.
Examples include:
(a) Novel industrial applications;
(b) Emerging engineered products;
(c) Other non-soil applications not explicitly listed as eligible or non-eligible.
3. Non-Eligible Applications

The following end-use applications are not eligible for crediting under this
methodology:

(a) Energy production, including:

e Combustion;

e Co-firing;

e  Fuel substitution;

e Bioenergy generation.
(b) Animal feed and livestock supplements.
(c) Activated carbon proeduction.
(d) Water filtration.and wastewater treatment media.
(e) Air filtration'and air purification systems.
(f) Temporary consumer products, including:

o _ Textiles;

o _Cosmetics;

e Personal care products;

e Disposable products;

e Short-lived commercial products.
(g) Any application resulting in:

e Oxidation;
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e Combustion;
e Biological degradation;
e Consumption;

e C(Carbon release within a timeframe inconsistent with the permanence
requirements established in Section 12.

Eligibility of an end-use application does not automatically confer crediting eligibility.
All applications shall comply with the permanence, monitoring, verification, leakage,
and environmental integrity requirements established in this methodology and the
BioCarbon Standard.
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