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Acronyms and abbreviations

AD Anaerobic digestion

AFOLU Agriculture, forestry, and other Land Use

BCR Biochar Carbon Removal ‘0
BECCS Bioenergy with carbon dioxide capture and storage ° O
CDM Clean Development Mechanism &(\,
CDR Carbon Dioxide Removal G
CH, Methane &

CEC Cation exchange capacity \

CCS Carbon Dioxide Capture and Storage ‘0'

CDR Carbon Dioxide Removal 6

CO, Carbon Dioxide ‘0

DM Dry matter O

DOC Degradable organic carbon C

EBC European Biochar Certificate®

FAO Food and Agriculture O a@n of the United Nations

FC Fixed carbon %

GHG Greenhouse gases

LCA Life Cycle Assess

HTC Hydrothermal @arbopization

IBI Internatjen char’Initiative

IPCC Intergo rﬁntal Panel on Climate Change

N.O Nitrous oxide

SCS Soj &on sequestration

SDG @‘Q'nable Development Goals

SA rface area

SOC & Soil organic carbon
SWD,Q{ Solid waste disposal sites

QO
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1 Introduction

The increase in global energy demand has led to a surge in greenhouse gas (GHG)
emissions from fossil fuels, prompting the urgent need for a transition towards
achieving net-zero emissions by 2050. To address this challenge, a circular bioeconom
strategy in alignment with the United Nations Sustainable Development Goals (SD
aims to optimize resource usage and establish renewable economic systems. &

As part of efforts to combat climate change, a significant reduction in%{ se gas
t out as a

emissions is critical. Biochar, particularly derived from biomass,
significant contributor. This carbon-rich row material holds propétties-that not only
enrich soil fertility and augment crop yields but also contribut the reduction of
GHG emissions. Historically, biochar has played a vital role datifg back thousands of
years, notably as a soil amendment that has exhibited pro d stability and enhanced
fertility in agricultural settings. é

enhanced nutrient utilization in

([ ]
Recent research endeavors combining biom- other soil amendments have

showcased promising reductions in emissi
plant growth (Hossain et al, 2020).6
t

consequences of these combined ap ns on GHG emissions and soil properties

heless, understanding the long-term

remains limited, hindering the deve ent of sustainable agricultural practices.

Biochar, generated from Q pyrolysis, has garnered attention as a potential
iSSTONn

solution to curtail GHG e

thoroughly examined&i

carbon sequestratign\madterial or catalyst precursor. This versatile material not only

s. Studies utilizing life cycle assessment (LCA) have
act as a soil amendment, revealing its versatility as a

utalso plays arole in mitigating GHG emissions. Its effectiveness
in reducin missions arises from its unique physicochemical properties, which
interact oil and microorganisms. These interactions result in improved soil
charaderistics, such as increased carbon content and pore richness, leading to a
redtét"yon in overall warming potential. Additionally, biochar regulates soil gas

sions by influencing microbial activity, thus impacting methane and nitrous oxide

evels (Bai et al. 2025).

In line with global climate change mitigation goals, BioCarbon Cert is committed to
providing valuable insights and scientific evidence to support the development and
implementation of sustainable practices. This includes the positive impact of biochar
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on GHG reduction throughout its lifecycle, counteracting emissions associated with
biomass collection and transport by using waste and non-waste materials for biochar
production.

The methodology also includes quantification of emission reductions associated witho
permanent storage through non-soil applications incorporated into building mageri
(concrete, asphalt, and any other application where long-term storage is passi @
recognizing that implementation of sustainable mitigation projects wil\ reguire
decisions about methods, scale, and timing of deployment, and%{ ddress

sustainability and feasibility challenges.

This methodology aligns with ISO 14064 standards for carbon ac ng and ensures

credibility, transparency, and eligibility for carbon credit egrtifi¢ation, providing a

structured and compressive method for assessing the sho@’n long-term impacts of
heal

biochar application on greenhouse gas emissions and sfi th parameters.

'O
2 Sources \&
This methodology is based on: @

CLEAN DEVELOPMENT MECH M. AMS-IIL.BG. Small-scale Methodology
Emission reduction through Austai
Version 04.0 (United Nat

le charcoal production and consumption
23a).

CLEAN DEVELOPMENT CHANISM. AMS-IILK.: Avoidance of methane release
from charcoal pro iofl. Version 05.0 (United Nations, 2025b).

monitori thodologies for selected small-scale CDM project activity categories.

CDM - Exec;Q\Qﬁoard. EB33 Report. AMS-IILL. Indicative simplified baseline and

Avoid methane production from biomass decay through controlled pyrolysis,
Ver@ Y0 (United Nations, 2025a).

AN 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).
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CLEAN DEVELOPMENT MECHANISM. TOOL16. Methodological tool Project and
leakage emissions from biomass Version 05.0 (United Nations, 2020c¢).

CLEAN DEVELOPMENT MECHANISM. TOOLo3. Methodological tool. Tool to
calculate project or leakage CO2 emissions from fossil fuel combustion. Version 03.00

(United Nations, 2017d). O

[
CLEAN DEVELOPMENT MECHANISM. TOOLo4. Emissions from solid wast %-\@ﬁal

site. Version 08.1 (United Nations, 2023b). &

CLEAN DEVELOPMENT MECHANISM. TOOLos. Methodologi 1 Baseline,
project and/or leakage emissions from electricity consumptio monitoring of
electricity generation Version 03.0 (United Nations, 2017a).

CLEAN DEVELOPMENT MECHANISM. TOOLo8. &mining the baseline
e

efficiency of thermal or electric energy generation ms. Version 03.0 (United

Nations, 2020b). °\

CLEAN DEVELOPMENT MECHANISM. 2. Methodological tool Project and
leakage emissions from transportatio eight Version o1.1.0 (United Nations,
2012).

CLEAN DEVELOPMENT NISM. TOOL13. Project and leakage emissions from
composting. Version 02.0 d Nations, 2017¢).

CLEAN DEVELOP HANISM. TOOL14. Project and leakage emissions from

anaerobic digestQj sion 03.0 (United Nations, 2024).

CLEAN D&PMENT MECHANISM. Executive Board. EB23 Report, Annex 18.
Deﬁni@ enewable Biomass (United Nations, n.d.).

éy DEVELOPMENT MECHANISM TOOL21. Methodological tool Demonstration
ditionality 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)
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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 un
this methodology;

biochar in agricultural soil amendments, including their effect

bﬁ\

(b) provide information about the eligibility of different types and CO‘%‘ ns of
)

greenhouse gas emissions and enhancing soil fertility; 0

itigating

(c) bring guidance on the effects of different types of bloﬁ ncentrations and
u

combinations with other agricultural materials on gr
soil quality;

€ gas emissions and

(d) set out the requirements for the ecmo@z viability and environmental

sustainability of the use of biochar as
greenhouse gas emissions in agricultu 1ces

environmental impact of biocha duction, transportation, application, and

(e) stablish guidelines for the Q‘% life cycle to determine the ove

resulting impact on GHG efiissionyeductions;

endment for the reduction of

rall
the

(f) bring the spec1ﬁcat1 szout the types of biomasses eligible under this

methodology;

(g) setout the r@Q' ents for end-use applications of biochar;

(h) detem@e methodological requirements necessary for the identification of
e¥for the biochar production and application;

ish the methodological requirements to demonstrate additionality of BioC
rojects;

(j) describe the requirements for the monitoring and follow-up of BioChar project

(k) establish requirements related to permanence and leakages;

the

har

S5
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(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

Oﬁ\

applicable.

4 Version and validity

This document constitutes the document for public consultation. Aug&%{g
0

ensure that

This version may be updated from time to time and intended user ‘Ql
they use the most recent version of the document. 0%

5 Scope C

This methodology corresponds to a methodology @tablishing baseline, quantifying
greenhouse gas (GHG) emission reductions/r s, and monitoring GHG projects.
It encompasses aspects such as leakage% ement, monitoring and mitigation

results.

approach to understand their short-term and

The quantification of emissions ctions focuses on various biochar types,
employing a life cycle asse sme%

long-term effects. The sc es assessing biochar's role in mitigating greenhouse
gas emissions, whil hmltatlons encompass potential challenges in data
consistency, compl &of interactions, and resource constraints. Overall, this
methodology in séo provide insights into biochar's effectiveness in reducing
emissions and,ingproving soil quality, yet it acknowledges the potential limitations in

generalizi ndings and the dynamic nature of evolving technologies in this field.

The @'of this methodology includes the biochar production and the biochar
app ion, including soil and non-soil. The combination of such activities may

‘uce quantifiable mitigation results. It is important to remark that the biochar
pplication 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 for soil and non-soil
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principles.

6 Applicability conditions 0
This Methodology is applicable under the following conditions: ¢ O

(a) a new or retrofitted biochar facility production should be involved in t@&ject

activities; \&/

(b) the project activities include the following production egses: pyrolysis,
gasification and/or biomass boilers (See Appendix 1);

(c) the processes used to produce biochar are not @ llowing: torrefaction,
hydrothermal carbonization (HTC), combustion (efg., cHarcoal making);

storage. It is not possible to use bioc gy production;

(d) the end-use application requires that th%i be used for long-term carbon
f

T
sment of short-term, medium-term and

(e) the use of biochar shall include th%
long-term effects of biochar and.fs%ofbinations with other agricultural materials.
Only biochar used in permanent\@pplications (=100 years) is eligible for carbon

crediting; O

(f) the biochar produgtionand use include a thorough evaluation of the full life cycle
of biochar, enc &si production and application, as well as the subsequent

environmen ications;

(g) the projégt aetivities include the assessment of the potential of biochar in reducing
gr% se gas emissions, contributing to a comprehensive understanding of its

C

Q@he production of biochar is exclusively permitted when utilizing biomass and

on climate change;

excluding fossil carbon;
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(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®: torrefxti@o
hydrothermal carbonization (HTC), combustion (e.g., Charcoal Productio ;\

(k) the biomass used for biochar production is classified as renewa“%s (See

Appendix 3);

(1) the land in which biomass is produced does not contain @S, and is not

subjected to flood irrigation; 0

(m) feedstock is produced locally or regionally if the Iso an environmentally
sustainable option. And are not imported across rnational borders to avoid

leakage; ‘\
(n) biochar production systems shall beﬁ,!\ble, healthy and efficient, and shall

meet the environmental standards @ latory requirements of the country in
which they operate; QS
(o) the biochar production doeﬁot camse deforestation or biodiversity loss.

= Normative rq&r ces

The following mo ive references are essential for the application of this
QAser shall consult the latest available versions of each document:

methodology;

(a) Bio on Standard, including all relevant program rules, eligibility
C ditions, and applicable procedures for GHG crediting activities;

O

' 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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(b) IPCC Guidelines for National Greenhouse Gas Inventories (2006 and 2019),
Volume 4 - Agriculture, Forestry and Other Land Use (AFOLU);

(c) National legal frameworks relevant to land use, land tenure, forest
classification, deforestation permits, and concession systems in the hOStO

country. O
\

7.1 Applicable tools

all applicable official tools issued by BioCarbon. The following tools are
shall be applied in full, as per the project’s scope and characterlstlc

(a) Baseline and Additionality Tool; 0

(b) Uncertainty Management Tool; C

This methodology shall be applied in conjunction with the BIOCARB %
K atory and

(c) Permanence and Risk Management Too.l;

(d) Monitoring, Reporting and Veriﬁgqtic%RV) Tool;

(e) Avoiding Double Counting ( ADC

(f) Sustainable Development Sa%ards (SDSs) Tool;
o

(g) Sustainable Devel als (SDGs) Tool;

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

BioCafhomw reserves the right to develop, approve, and publish additional tools,

templates, or guidance documents that supplement the BCR STANDARD and its

odologies. Any such instruments, once officially issued and published by the

Qprogram, shall be considered binding and shall be applied by all project holders from
their effective date onward, unless stated otherwise in transitional provisions.
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8 Terms and definitions

Additionality

Is the effect of the GHG Project activity to reduce anthropogenic GHG emissions below
the level that would have occurred in the absence of the GHG Project activity. 0

[ ]
In the AFOLU sector, other than REDD+ projects, additionality is the effec f\he
project activity to increase actual net GHG removals by sinks above the the
changes in carbon stocks in the carbon pools within the project boun that would
have occurred in the absence of project activity.

Source: Adapted from Glossary CDM terms. Version 11.0 (Un@ions, 2022).

Agriculture, Forestry and other land use (AFOLU)

d uses.

The sector comprises either greenhouse gas emisEiogbr removals attributable to

project activities in agriculture, forestry, and )\tﬁs’a
n)

Anaerobic decomposition (Anaerobic di

Degradation and stabilization of orgar@terials by the action of anaerobic bacteria

that result in production of methan carbon dioxide. Typical organic materials that

undergo anaerobic digestion mutnicipal solid waste (MSW), animal manure,

wastewater, organic in sg ffluent and biosolids from aerobic wastewater
d'Na

treatment plants (Unite ons, 2017b).

Atmosphere ;o,
Ko

The gaseous e surrounding the earth, divided into five layers — the troposphere
which co@alf of the earth's atmosphere, the stratosphere, the mesosphere, the
thermos e, and the exosphere, which is the outer limit of the atmosphere. The dry
at ﬁé consists almost entirely of nitrogen (78.1% volume mixing ratio) and
(20.9% volume mixing ratio), together with a number of trace gases, such as

n (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, 20260

Baseline scenario

The baseline scenario is the scenario that reasonably represents th the
variations in carbon stocks, included in the project boundaries, that wo chur in the

absence of the project's activities.

For a project activity (in sectors other than AFOLU), the r10 for the GHG
mitigation project that reasonably represents the anthrop emissions by sources
of GHGs that would occur in the absence of the GHG on project activity.

For an AFOLU project, the scenario for the GH@ P Je t that reasonably represents the
sum of the changes in carbon stocks in the ca ools within the project boundary
that would occur in the absence of the G

Source: Adapted from Glossary CD Vers1on 1.0 (United Nations, 2022).

Biochar

Biochar is defined as a soh ;aterial produced by heating biomass to temperatures
above 350°C under ¢ troll conditions with limited oxygen to prevent combustion

(IPCC, 2019b). 0

Stable, carb material produced by heating biomass in an oxygen-limited
environmeht\Biochar may be added to soils to improve soil functions and to reduce
green% as emissions from biomass and soils, and for carbon sequestration. This
deﬁ@o builds from IBI (IPCC, 2018).

O

? 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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Bioenergy with 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. 0
'O

Biogenic

sources or processes. In the context of carbon accounting, "biogenic"

Refers to carbon or greenhouse gas (GHG) emissions that originate from E’(&}al

to emissions resulting from the decomposition, combustion, or tra
biomass materials such as wood, crop residues, animal waste, or othe
of recent biological origin. Biogenic CO, is considered part of th al carbon cycle
and is treated differently from fossil-derived CO,, which intr carbon previously

stored underground into the active carbon cycle. O

Biogenic emissions include CO, from the combustjgn iomass, CH, and N,O from
manure management, composting, and ana c).&éyay, CO, from the respiration of
plants and animals (not typically accounted i inventories).

They are commonly distinguished fror@v emissions, which arise from coal, oil, or

natural gas, and are considered net itions to atmospheric CO,. (IPCC, 2006)*
Biogenic carbon (
Carbon derived from bio lant or animal) sources excluding fossil carbon. Note

that peat is treated ast({)ss carbon in these guidelines as it takes so long to replace

harvested peat (IP@ 9a).

Biomass

Living 6 efttly dead organic material (IPCC 2018).

Nor@;m ized and biodegradable organic material originating from plants, animals
micro-organisms including: (a) Biomass residue; (b) The non-fossilized and
10degradable organic fractions of industrial and municipal wastes; (c) The gases and

* 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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liquids recovered from the decomposition of non-fossilized and biodegradable organic
material (United Nations 2022).

Carbon dioxide

A naturally occurring gas, COz 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 indf ‘
processes (e.g., cement production). It is the principal anthropogenic greenh

(GHG) that affects the Earth’s radiative balance. It is the reference gas agai

other GHGs are measured and therefore has a global warming poter&&/ P) of 1.

See also Greenhouse gas (GHG) (IPCC 2018). 0

Carbon dioxide removal (Carbon removal) %

According to the (IPCC, n.d.) refers to technologies, pr Qnd approaches that
remove and durably store carbon dioxide (CO2) from t@ sphere. CDR is required

to achieve global and national targets of net zer nd greenhouse gas (GHG)

rming to 2°or lower by 2100.

is part of all modelled scenarios that limit%
Anthropogenic activities removing CO he atmosphere and durably storing it in

geological, terrestrial, or ocean re or in products. It includes existing and

emissions. CDR cannot substitute for 1rnrnecl\<;:$a eep emissions reductions, but it

potential anthropogenic enhan en blologlcal or geochemical sinks and direct air
capture and storage but nat ral CO2 uptake not directly caused by human
activities (IPCC, 2018)

End-use applicati

Refer to the varij Q;fs biochar is utilized across different industries and sectors to
harness itii&' ial properties. Biochar has a wide range of applications due to its

ability t ve soil health, sequester carbon, purify water, and support industrial
procesé

d -use applications of biochar include agriculture and soil amendment, energy
Q& fuel production, environmental remediation, water filtration and treatment,
1

ivestock farming, construction and industrial applications, etc.
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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 0

[ ]
Feedstock supply refers to the sourcing and availability of raw materials %l
production processes across various industries, such as biofuels, c & S,

manufacturing, and food processing. x&/

Sustainable biochar is made from biomass residue materials like riceﬁr corn stover,
or non-commercial forestry residues. Biomass waste materials a ate for biochar
production include crop residues, as well as yard, food and fo astes, and animal
manures. Large amounts of agricultural, municipal, and ft biomass are currently
burned or left to decompose, releasing carbon and met@g

These residue materials can also pollute local ground and@surface waters — a large issue
025).

for livestock wastes (International Biochar Irﬁ'&
Freight %

Goods and materials (including wa&Q rials) that are transported.

ck into the atmosphere.

Freight transportation activi

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

Gasification '0’

Gasification defined as a thermochemical process which transfer heating value
from car eous materials into syngas (i.e., a mixture of H2 and CO), tars and
bioch igh temperature (>500 °C) and oxygen-deficient conditions. The

gasification process generally involves four consecutive steps, i.e., drying, pyrolysis (i.e.,
mally induced fragmentation via bond dissociation and dehydrogenation), partial

xidation 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 0

[SOURCE: ISO 14064-2:2019(en), 3.3.2] 0

Greenhouse gas reservoir (GHG reservoir)
\u ate GHGs,

Component, other than the atmosphere, that has the capability to ac
and to store and release them.

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

Note 2 to entry: A GHG reservoir can transfer @C@) another GHG reservoir.

n a GHG reservoir could be referred to

Note 3 to entry: The collection of a GI—%\ GHG source before it enters the

atmosphere and storage of the collected
as GHG capture and GHG storage.

Leakages ( ;

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

Lifecycle assess
Compilation aluation of the inputs, outputs and the potential environmental
impacts og&uct or service throughout its life cycle. This definition builds from ISO

(IPCC, 2
M

ording 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/EEQ), 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 ando'
is the major component of natural gas and associated with all hydrocarbon

Significant emissions occur as a result of animal husbandry and agrlculture a Kll‘
management represents a major mitigation option (IPCC, 2018).

Any soil that does not meet the definition of organic soil (see A
Volume 4 of the 2006 IPCC Guidelines) (IPCC, 2006a). 0

5, Chapter 3,

Mineral soils \:&/

Mitigation

An anthropogenic intervention to reduce the urg{ or enhance the sinks of

greenhouse gases. \&

Nitrous oxide (N20)

One of the six greenhouse gases (GH e mitigated under the Kyoto Protocol. The
main anthropogenic source of is agriculture (soil and animal manure
management), but 1mportant tributions also come from sewage treatment, fossil
fuel combustion, and ch dustrlal processes. N20 is also produced naturally

from a wide variety of 1010 cal sources in soil and water, particularly microbial action
in wet tropical foresé' C,2018).

Organic carbo otg)

Organic c@ontent in the biochar produced. It is expressed in dry weight of organic

carbon G ry weight of biochar.

apphcatlon of this methodology, the C, content shall be superior to 50% on a
Q«relght basis.

Organic soils

According to FAO (definition adopted by (Hiraishi et al., 2014)), they are soils with
organic carbon content equal to or greater than 12%. Organic soils (e.g., peat and
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manure) have at least 12 to 20 percent organic matter by mass and thrive under poorly
drained wetlands conditions.

Organic soils are identified based on criteria 1and 2, or1and 3 listed below:

1. Organic horizon thickness is greater than or equal to 10 cm. A horizon of IBO
than 20 cm has 12 percent or more organic carbon when mixed to a depth of 20

2. Soils that are never saturated with water for more than a few days,s @)ntain
ic matter).

more than 20 percent organic carbon by weight (i.e., about 35 percent

3. Soils are subject to water saturation episodes and have either*

matter) if the soils have no clay.

(a) At least 12 percent organic carbon by weight (i.eé@ 20 percent organic

(b) At least 18 percent organic carbon by weight (i.e., about 30 percent organic
matter) if the soils have 60% or mor a\'

(c) An intermediate proportional a&w' of organic carbon for intermediate

amounts of clay.

Permanence ;

The ability of stored carb @e ain sequestered over the long term (typically =100

L

Pyrolysis processQ

The conversi % eedstock into char involves thermochemical processes such as

pyrolysis, géSifieation, and baking. In most existing studies, the primary method for

biocheﬁ ration is pyrolysis. This preference stems from the definition of biochar
-rich material produced through the pyrolysis of biomass under anoxic or

years).

asa
limited conditions.

enewable biomass

The Biomass is “renewable” if one of the five conditions included in Appendix 2,
applies.
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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 agriculture, forestry 0

and related industries); O

Sewage sludge 0
Sewage sludge stands as the primary biological waste produce @ieipal

wastewater treatment plants, accompanied by high treatment costs! entional
disposal methods like landfills and incineration give rise to envigoRmeéntal issues,
including soil contamination and greenhouse gas (GHG) emissio%

Soil carbon

Organic carbon contained in mineral and organic soils (@u;ing peat) to a given depth
chosen by the country and applied consistently thfoughout the time series. Live fine

roots of less than 2 mm (or another diameté by the country for underground
biomass) are included with soil organic m n they cannot be distinguished from
the latter empirically.

Soil carbon sequestration (SCS)

Land management chan ﬁ increéase the soil organic carbon content, resulting
in a net removal of COz2 f atmosphere (IPCC, 2018).

Soil organic matte &
Soil organic Qfomprises all organic materials of plant or animal origin,
decomposed ially decomposed and undecomposed. It is generally synonymous
with humats, @lthough the latter is more commonly used to refer to well-decomposed
organiw er, referred to as humic substances. Soil organic matter is a primary

indicatoof soil quality.

Qd 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.
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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). 0

'O
Stockpile 0

A pile of solid waste (not buried below ground). Anaerobic conditionxn@ssured
ecau

in a stockpile with low volume to surface area ratios (less than 1.5) b he waste

may be exposed to higher aeration. %»0,

Sustainable biochar Q’

A biochar produced through a process that aligns wit ironmental, social and
economic sustainability principles. It is produced enharicing soil health, while ensuring
responsible feedstock sourcing, efficient prodpct@ and equitable socio-economic

benefits. \0\'\

Wetland
This category includes land that is @r saturated by water for all or part of the

year (e.g. peatland) and that doeg nogfall into the forest land, cropland, grassland or

according to national defi

settlements categories. This category cah be subdivided into managed and unmanaged
i . It includes reservoirs as a managed sub-division and

natural rivers and lakeis(u anaged sub-divisions (IPCC, 2003).
9 Biochar @Q&rties and impact on Greenhouse Gas (GHG)
Emi S

Bioc %ys a crucial role in reducing GHG emissions and mitigating climate change.
This,methodology includes the accounting of the effects of biochar on greenhouse gas

ositive force in climate change mitigation.

Q@G) emissions reduction, affirming its importance as a method for reduction and a

Its impact on GHG emissions occurs through three stages: feedstock supply, production
process, and application process. The supply of raw materials influences GHG emissions
by preventing the burning or accumulation of residual biomass. In contrast, the
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production and application processes have a direct impact, contributing to emissions
arising from biochar production and its subsequent application.

Biochar's high porosity and surface area improve soil structure, reducing soil organic
carbon decomposition and influencing microbial activity to mitigate methane (CH,)
emissions. Furthermore, the nutrients present in biochar can be harnessed to stimul@
photosynthesis in green plants, actively contributing to the atmospheric CO2 \(

These attributes collectively contribute to biochar's capacity to enhanc t1ons
making it a vital player in sustainable soil management practlces intricate
interplay of its physical and chemical characteristics underscore uanced and

multifaceted nature of biochar's impact on the soil env1ronment

9.1 Physical properties

The physical properties of biochar, such as specific s@e area (SA), porosity, total
porosity, structure, and particle size, exert a dirgct 6t indirect influence within the soil
system. At the same time, chemical proper XC ding volatiles, ash, fixed carbon
(FC), pH, cation exchange capacity (C% trical conductivity, and elemental
composition, intricately determine both bon stability and carbon sequestration

capacity of biochar (Suliman et al.,

The diversity in biochar propert is intricately connected to the type of feedstock used
and the temperature of t 1s process. Biochar derived from animal manure and

solid waste displayed lowengpecific surface area, carbon content, and volatile fraction
but exhibited a h1 r, cation exchange capacity (CEC) at elevated pyrolysis
temperatures, e when contrasted with biochar obtained from crop straw and
woody biomass augmentatlon of pyrolysis temperature consistently led to an
increase in pH,specific surface area, porosity, adsorption properties, ash content, and
carbon cgntent, while CEC and volatile fraction experienced a reduction.

Unr%tanding these variations in biochar properties is essential for optimizing
@ har production based on the application and environmental conditions of the
intended use. The complexity of biochar properties, coupled with feedstock and
production conditions, emphasizes the importance of a careful approach to optimize
the effectiveness of biochar application.

Increases in temperature have been reported to correlate with increases in pH, surface
area (SA), and carbon content. There is considerable variability in carbon content and
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SA among different feedstocks. Waste wood biochar has the highest carbon content,
up to 90.5%. Using waste wood as a biochar feedstock has benefits. The temperature-
dependent trends emphasize that temperature control during pyrolysis is crucial to
adjust biochar properties and consider environmental impact.

Moreover, the organic fraction of biochar, distinguished by its highly stable aram 0
carbon and distinctive carbon skeleton structure, serves to fortify the stabilit N

organic matter. This dual mechanism involving stable organic carbon and t &que
structural attributes of the organic fraction underscores biochar's rale & y as a
carbon sink but also as a catalyst for enhancing the resilience and du ty of soil
organic matter. The nuanced interplay between these physi ical features
elucidates the multifaceted contribution of biochar to soil f& equestration and

the overall improvement of soil health. O

The chemical properties play a decisive rohigfencing greenhouse gas (GHG)
NN

9.2 Chemical properties

emissions resulting from biochar application \( ing its organic constituents, pH,
and nutritional elements. Biochar has a s% matic carbon structure, making it an

effective carbon sink. 0

Beyond its role in shaping green e gas (GHG) emissions, biochar possesses
inherent nutritional value, esp€@ially in"manure-derived biochar, making a significant
contribution to its efficac tilizer. Manure or waste biochar exhibits a heightened

concentration of nutrjents$uch as phosphorus (P) and potassium (K) in comparison
to biochar derived f; &r
amplifies its pot. I'as a valuable source of plant nutrients.

op’straw or woody sources. This nutrient-rich composition

Functioningsas% supplementary nutrient for plants, biochar not only delivers essential
element t¥also actively supports photosynthesis, facilitates carbon cycling, and
contiibutes to carbon fixation in the soil. By serving as a reservoir of nutrients and
P @ing these crucial physiological processes, biochar transcends its role in GHG
@gation to become a multifaceted asset in enhancing soil fertility and fostering
obust plant growth.

The incorporation of nutrient-rich biochar into agricultural practices thus emerges as
a holisticapproach, addressing both environmental concerns and the nutritional needs
of crops for sustainable and productive agriculture.
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9.3 Properties of biochar and its role to reduce GHG emissions

The biochar physical structure limits CO2 release by reducing soil organic carbon
decomposition. The biochar influences N,O and CH, emissions through microbial

regulation and pH adjustments. 0

The biochar chemical properties help enhance soil carbon pools, improve soil qual
and promote plant photosynthesis, ultimately contributing to the atmosphe& 2
cycle.

In summary, biochar is a promising strategy for reducing greenhouse X&(ssions. Its
'@ds, feedstock
selection, and application practices appropriate to specific envj ntal contexts.

effectiveness depends on careful consideration of production

10 Sustainable biochar production® CO

The project holder shall demonstrate a sustaifi b@iochar production and end-use
system. The process shall adhere to envij or%&a , social and economic principles
while effectively reducing greenhouse gas ) emissions. The mainly criteria for
demonstrate the sustainability in the bigc roduction and end-use are listed below.
10.1 Sustainable biochar produc

To ensure sustainability, bio, roduction is required to follow specific criteria for
feedstock sourcing, processing=and use:

10.1.1 Feedstocks@’&a sourcing

(a) Renewa mass: Biochar is produced primarily from agricultural, forestry,
or i rial biomass to avoid deforestation and forest degradation (See

ix1);

‘b), on-competition with food production: Feedstock not come from food crops or
0 land essential for food security;

> 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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(c) Sustainably managed resources: Feedstocks is sourced sustainably, considering
land use rights, protecting biodiversity, and water availability.

10.1.2  Biochar production process

(@) GHG-Neutral or negative: The production process has minimal or negativdo

carbon emissions by utilizing energy-efficient pyrolysis or gasification. ‘

(b) Energy Efficiency and by product utilization: G&/

(i) Syngas, bio-oil, and process heat should be captured 3’& to offset

fossil fuel energy use;

(i) Energy recovery systems should improve e y and economic
viability.

(c) Pollution control: Emissions from biochar p !Cd on is controlled to meet air
quality standards, minimizing partic \ after, volatile organic compounds

(VOCs), and other pollutants.
(d) Product quality standards: Bio Vopertles shall be assessed for carbon

stability, nutrient content, a tlal contaminants to ensure long-term soil
benefits.

10.1.3  Safe and responsi

(@) Land applicatit&zlnd orage:

(i) Bioc uld be applied to soils in ways that enhance carbon
tion, soil fertility, and water retention.

combustion, which could release stored carbon back into the atmosphere.

s
6&;& of biochar before use shall prevent uncontrolled oxidation or

b) Biodiversity Protection: Production and application should avoid negative
impacts on native ecosystems and biodiversity.
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1 Life Cycle Assessment (LCA) of Greenhouse Gas Emissions
Impact Associated with Biochar

The LCA (Life Cycle Assessment) evaluation process is challenging due to different
assumptions in functional units, soil types, and study contexts. However, efforts can
made to harmonize methodologies, facilitating result comparisons. Althou f @
processes have different objectives and scopes, common processes within the ertire Yife
cycle of biochar, spanning from production to application, can be standardized to
evaluate their impacts on GHG emissions. K

The project holder shall apply a Life Cycle Assessment (LCA) of, ‘igﬁr, providing a
comprehensive evaluation of its greenhouse gas (GHG) emissi; s%pact, considering
its entire production and utilization cycle. The primary goakofthis LCA is to quantify
the GHG emissions associated with biochar productiorC@

end-of-life management.

bution, application, and

([ ]
1.1 Scope of the LCA \
Conducting a Life Cycle Assessment (LC iochar applications, both soil and non-

soil, involves a systematic evaluatiom of environmental impacts throughout the
biochar's life cycle. This process en asses several critical stages, each with specific
requirements to ensure a compgehensive and accurate assessment. The scope of the

LCA shall include: O

(@) System bouncﬁfs: rom biomass sourcing to final application (cradle-to-
grave appro

bi rproduced or per hectare of land amended.

(b) Func}Z? l%.mit: Determine a reference unit for analysis, commonly per ton of

act categories: GHG emissions measured in COz2-equivalent (CO2-eq).

Objective definition
Ql‘he 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.

(i) Variability in emissions based on feedstock type (e.g., agricultl.@‘0

residues vs. forest biomass). 0
(b) Production process \&/G

(i) Energy consumption and fuel inputs for production p@,

(i) GHG emissions from process heat and bio-oil or utilization;

(ii) Carbon sequestration potential of biocharCO

(c) Transportation and distribution ° < .
(i) Emissions from transporting%x}'o application sites;

(i) Effect of transportation di@e and mode on total emissions.

(d) Application and soil int%cti S

(i) Reduction in issions due to improved carbon stability;
(ii) Poten@(}id ce of synthetic fertilizers and related emissions;
(iii) Soil microbial interactions that influence N20O and CH4 fluxes.

(e) pplications
‘ ) Incorporating biochar into construction materials, and environmental

0 footprints;

(if) Biochar as a supplementary material, improving strength and durability
while sequestering carbon within the built environment;

(iii) Biochar's non-soil applications contribute to environmental sustainability
by enhancing material properties and promoting waste management.
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1.4 End-of-Life issues

(a) Long-term carbon stability;

(b) Decomposition rates and potential emissions over time.

11.5 Comparative GHG impact assessment ° 0‘0

(a) Comparison of biochar with alternative material uses and waste ma ‘nXht
strategies; 6

(b) Sensitivity analysis on key factors such as production efﬁc@l{i biomass
. S

(c) Net GHG balance: whether biochar contributes to negativé emissions.

11.6 Specific considerations ‘ ,

11.6.1  For soil applications

Y
(a) Soil carbon sequestration: Assess @}‘cy and longevity of carbon stored in

soils amended with biochar. 0

(b) Soil health impacts: Evalua nges in soil fertility, structure, and microbial
activity.

(c) Agronomic benefi :sture potential increases in crop yields and reductions
in fertilizer reqdirements.

11.6.2  For non- @Vicaﬁons

(a) Alt ivé uses: Explore applications such as biochar in construction
Q’ rials, water treatment, or as a carbon-rich additive in industrial processes.
a

0@

(c) End-of-Life scenarios: Consider the disposal, recycling, or repurposing of
biochar-infused materials.

terial properties: Analyze how biochar incorporation affects the
performance and lifespan of products.
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Finally, compliance with international standards, such as ISO 14040/44:2006 and ISO
14067:2018, ensures consistency and credibility in LCA studies. These standards provide
guidelines for conducting LCA and quantifying carbon footprints, respectively.

12 Permanence 60'
[ ]

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

The project holder shall demonstrate that the biochar produced W potential for
long-term stability commonly associated with biochar, resulti the highly stable
molecularstructure of biocharresulting from the producti@ ss. In the framework

of this methodology, this is accepted by the characterist ed below®.

12.1 Biochar stability criteria °
The production and application of b &all meet the following stability
requirements (International Biochar In1t1a 015):
(@) H:Co’ ratio <o.7 ensures lg blochar stability (data and based on the
sampling and laboratory s results), ensuring biochar is stable for long-

term sequestratio 8;
(b) Organic carbop (Coy content >50% by dry weight?;

The project holdew?u provide scientific evidence supporting biochar stability for at
least 100 years, on

o\

@)mpliance with ISO 14064-2 permanence assessment (ISO 14064-2:2019).

is abbreviation represents the molar ratio of hydrogen (H) to organic carbon (Corg), which is a key parameter
sed 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.

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.

Public Consultation Page 33 / 109 August 2025



BioCarbon

Standard
(a) Pyrolysis temperature and retention time;
(b) Chemical composition analysis;
(c) Long-term field trials and degradation studies. 0
Laboratory results shall be specific to the production facility and the feedstoclg\g
and shall be made available for each verification event.

12.2 Eligible end-use applications \${3
0

The biochar shall be applied or embedded in systems thar ensur *Herm carbon

storage. The following are the end-use conditions: %

(i)  Soil application with incorporation at =1 epth or mixed with
organic material to prevent oxidation; C

(i)  Use in durable materials suc@ruction composites, asphalt, or

concrete;
(iii)  Encapsulation or immow n in materials with lifespan = 100 years.

Non-permanent uses such as comb n, use in activated carbon, animal feed, water
filtration, or any application thafresult$in decomposition within a short timeframe are
not eligible for crediting this methodology.

12.3 Other conditiofs
(i) @char from high-tech facilities is eligible;

degradation before use.

(Wochar shall be applied within 12 months of production, to prevent

Un@ methodology, the combustion for energy production purposes is not an
@ble end use for biochar.

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

emission. 0

The permanence of stored carbon shall be monitored and verified at eac% ation

event. Any deviation from eligible uses shall result in discounti emission

reductions for the corresponding quantity of biochar. 0
12.5 Permanence risk assessment and reversal requireﬁ%

All project activities shall assess the permanence risk ass@ with biochar storage

using the BioCarbon Standard's official Permanence
'O

12.5.1 Mandatory permanence assessmen \&

The application of the tool is mandat m projects, unless the biochar is used in

ory€o
applications that meet the strict exe é&riteria outlined in Section 12.5.

ersal Risk Management
Tool (Version 2.0 or latest).

12.5.2  Risk rating and buffer alIQtion
The tool shall be used %@n a permanence risk class to each project, which
pe

determines the requir entage of verified carbon credits (VCCs) to be withheld in

the program's perm ffer. The risk class is based on:
(@) Type an@ﬁy of biochar;
(b) -use matrix and reversibility;
@Q\’ironmental and management conditions;
d) Monitoring and control mechanisms.

12.5.3 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
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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; . OQ'

Report reversals to the program. 0
12.5.4 Response to reversal events \&/G
If a reversal of carbon storage occurs, the project holder shall: ,0'

(a) Report the event within 12 months; O%

(b) Quantify the magnitude of the reversal;

(c) Compensate the loss through retirqneejof buffer credits or issuance
cancellation; \&

(d) Implement corrective actions ‘t&mre long-term storage integrity, when

feasible.

12.5.5 Transparency and docurr(tatlg

The permanence risk asse @ and all assumptions used in the classification shall be
ffe

documented in the ProjecDocument and subject to validation. Risk classification,
%J deductions shall be published transparently.

monitoring results§'
12.5.6 Exempti@‘ Reversal Risk Rating Tool

Project h@may be exempted from applying the BioCarbon Permanence and
Rever&al@( anagement Tool only if all of the following conditions are met:

The biochar is applied exclusively in a physical and chemical storage matrix that
0 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 expectedQ
degradation or loss of biochar carbon under the proposed conditiens@
negligible over the full-time horizon;

(e) Scientific references, durability tests, or standardized assess nder
EBC™ or IBI" protocols) are provided to support the claim of lo)rx&l physical
1

and chemical permanence of the biochar in the intended appl

(f) The project includes procedures to ensure that th@ ge matrix will be
maintained and protected from disturbance or ren‘@
period.

If all conditions are met, the project holder @ally request an exemption from
the risk assessment tool. The exemption ql&

(a) Be submitted and justified as p@e Project Document;

the full permanence

(b) Be subject to review by the rmity Assessment Body during validation;
(c) Require review a 1 by the CAB prior to registration.

Where the exemptlon not granted, or if significant uncertainty remains regarding the
actual permanenc 0 storage, the application of the Permanence and Reversal
Risk Rating Too e mandatory, as specified in this section.

13 P@@)’oundaries

Thelproject holder shall define clearly the project boundaries to avoid double counting
ission 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; ‘0

(b) Biochar production and energy recovery; °

(c) Biochar transport and application. Q&/
13.2 Spatial boundary ‘0\"&/

The geographical boundary includes:

(a) Feedstock sourcing locations; ‘06

(b) The biochar production facility; C

(c) Transportation networks, and \.S’CJ
(d) Biochar application sites. b

13.3 Temporal boundary

The temporal boundary begingsat t roject start date and extends 40" years for
carbon sequestration and (6 erification.

13.4 Emission sourﬁ reservoirs
al

The project bounda include all significant sources, sinks, and reservoirs
associated with% roduction, processing, transportation, storage, application, and

degradatio char, as well as any feedstock-related activities.

All ern@y ources and reservoirs listed below shall be considered. In accordance with

the érin ples of environmental integrity and conservativeness, any source or reservoir
@1 excluded shall be explicitly justified in the Project Document.

" 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).
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The Table 1 presents the relevant sources and reservoirs included in or excluded for
biochar projects.

Table 1. Emission sources and reservoirs included or excluded in the project boundary

Source/Reservoir Included? | Justification/Explanation 0
Biomass production (if Yes* Included when biomass is cultivated
purpose-grown) or harvested directly for the proj%t%
Biomass collection Yes Applies to collection and han
(residues) waste biomass.
Biomass transportation to Yes Emissions from vehicle fuel are
facility included. ‘e'
Biochar production Yes Includes all combugtionyoff-gases, and
(pyrolysis unit) auxiliary ener é%
Electricity or heat recovery No Only if recovered fOr use; otherwise

excluded with 1o net benefit claimed.
Biochar storage Yes Includes possible oxidation losses

during storage.
Biochar transportation to Yes rxd s from transport vehicles are
end-use site ingluded
Biochar application to soil Yes N cludes all handling and

A\} Incorporation activities.
Biochar degradation @ 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 (k ) are conservatively assumed as zero.
*If only residual I@a‘s's is used and no land-use change occurs, this source of
reservoir may B¢ exeluded with justification.

The inclusi each source or reservoir shall be confirmed and documented in the
ent and validated by the CAB. Emissions or removals not listed above

Project Ro
but C idéred material in the specific project context shall be added as applicable.

mission sources and potential leakage effects associated with biomass sourcing,

rocessing, 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 2.

Table 2. GHG included or excluded in the project boundary

O

during land clearing

Baseline : \-
/ Source Gas Included or ]ustiﬁcation/Expl@
Project Excluded n
scenario AYX
Biomass decay under Methang chyishions frf)m
anaerobic conditions | CH, Included anaeroyc omp051thn
. in baselig; addressed via
(e.g., landfill, stockpiles) T@
% plete combustion in
Biomass combustion | CH,, Included (} baseline releases CH,
during land clearing N,O nd N,O; included via
_ CJ TOOL:6.
Biomass combustion ° & CO, of biogenic origin is
Baseline CO, N d not counted under IPCC

guidelines.

Composting of biomass

Emissions from open
composting in the absence

additives or residues

4
(uncontrolled) ﬁ Included of the project; TOOL13
. applies.
QO CH, from  digestion
A'naeroblc ‘d es@ f CH, |Included without methar}e
biomass resid recovery; addressed via
TOOL14.
Fossil &r/nblation in Direct emissions from
machi ‘ ar}d CO, | Included fossil ‘ fuel use in
progs{l (e.g., pyrolysis, processing systems;
ﬁ ing) TOOLo3.
A\ Z . ~
sil fuel combustion in Minor non 0, £ases
achinery and CH,, Included from fossil combustion
Projec . N,O included for
. processing
sce@o completeness.
Electrlclty consumption Grid emissions accounted
in  processing  (e.g., | CO, | Included .
. via TOOLos.
grinders, dryers, reactors)
Transportation of . .
biomass, biochar, | CO, Included Fossil fuel combustion for

logistics; TOOLi2.
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Baseline
/ Source Gas Included or | Justification/Explanatio
Project Excluded n
scenario

Transportation of Minor but included under

. . CH,, .
biomass, biochar, N.O Included comprehensive transport 0
additives or residues 2 accounting (TOOL12),

Biochar application to soil No emissions a ot

or stable matrices (e.g., | N/A | Excluded from  stable %

construction materials) applications. G
Addresse & via

Bi9ch§r degr.adation or | 0, | Excluded permanence\ m chanism,

oxidation during use not inelu in ex-ante
proj% ssions.

Leakage due to I where relevant,

displacement of prior | CO,, | Included (if | eSpecially in case of
uses of biomass (e.g., fuel, | CH, applicable }arket leakage or

bedding, composting) r . ["diversion (TOOL16).
A4

L]
14 Demonstration of Additiona%g/

All project activities shall apply the ml BioCarbon Standard Tool for the
Identification of a Baseline Scenario monstration of Additionality (Version 1.0

or the latest applicable version).

1@pply the official BioCarbon Standard Tool for the
ario and Demonstration of Additionality (Version 1.0

).

All project activities s
Identification of a Baselin
or the latest applicabléfersi

The demonstrat@ additionality shall be conducted by following the full step-wise
n the Tool, including:

procedure @
Step 1:@( fication of realistic and credible alternative scenarios;
arrier analysis; and/or
tep 3: Investment analysis;
Step 4: Common practice analysis (mandatory in all cases).

Project holders may choose to demonstrate additionality through either barrier
analysis or investment analysis, or both, depending on the characteristics of the project.
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Regardless of the pathway selected, the project shall demonstrate that the proposed

activity:

(a) Would not occur in the absence of carbon credit revenues or equivalent

enabling incentives;

[ ]
(b) Is not required by law or regulation (or if required, such regulatio;&'@

enforced in practice);

\

(c) Is not common practice in the relevant sector and geographic %&/

All assumptions, justifications, calculations, and supporting evid Qll beincluded
in the Project Document and be subject to third-party valid % accordance with

the BIOCARBON STANDARD rules.

Note: The use of simplified additionality procedures only allowed under the

conditions established in Annex B of the BioCafbc@deitionality Tool.

\

15 Quantification of GHG e ons, emission reductions

and removals (ERR,, )

To quantify greenhouse gas ( aission reductions and removals

in a biochar

project, a systematic app oa@s equlred This approach shall consider all relevant

GHG emissions and/ or re

The methodolog s accurate carbon crediting and environmental benefits in

biochar pro]ect hed parameters, and standardized estimations
maximize @ 111ty and impact of biochar as a climate solution.
Emissi@ ctions/removals (ER,y) are calculated as follows:

QO ERR,, = (Ep,, — PE,) + PRA, — Lk,
W

here:
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ERR,, =  Emissions reductions/removals in the project scenario, in the year y;
tCO,e
Epiy =  Emissions/removals in the baseline scenario, in year y; tCO.e 0
[
PE, =  Emissions/removals in the project scenario, in year y; tCO.e 0
PRA, Project emissions reductions, removals and avoida &9 ear y;
tCOz2e
Lk, = Indirect emissions caused by project activitie @%ar y; tCOse
15.1 Emissions in the baseline scenario
For the purpose of ensuring environmental 1nte QJ aligning with conservative

quantification principles, baseline emission ﬁ assumed to be zero unless site-
specific evidence is provided and validated. s\

In the context of biochar production f ste biomass, the baseline scenario shall
assume no methane (CH,) or oth emissions from biomass decomposition
unless the project holder can d te, through robust and verifiable data, that the

baseline management pr. s to 51gn1ﬁcant anaerobic decomposition under the

local environmental and anagement conditions.

Acceptable evidenc de:

(@) Empmc@ asurements of CH, from similar waste piles in the region;

(b) Péey-reviewed studies specific to the biomass type and climatic conditions;
@ gulatory documentation showing mandatory anaerobic disposal.

e absence of such evidence, the default baseline emissions value shall be zero.

15.1.11  Baseline emissions resulting from clearance or burning of biomass in year'y (BLgp ,,)

Emissions resulting from clearance or burning of biomass are estimated as follows:
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44 .
Blpgy = 7 % 0.47 X Z Appiz X b; x (1.06 + R;) Equation 2

=  Emissions resulting from clearance or burning of biomass; g@

=  Factor for converting units from t C to t CO2e; dimensi

= Default value of carbon fraction of biomass burnt®, x&monless
= Factor to account for non-CO2 emissions fro ass clearance
or burning (IPCC, 2019C). If biomass i d without using

open fire, then this factor is set equ : one);

=  Area of stratum i of land sub]ecte
(ha);

= Fuel biomass consu i er hectare in stratum i of land

clearance or fire in year y

subjected to clearange'er fire (t dry matter/ha);
=  Root-shoot ratie (Q

ground bioonﬁs) fo

ratio of below-ground biomass to above-
p stratum i of land subjected to clearance or

fire;

= Str%of eas of land

15.1.2  Baseline @‘%;wfrom waste disposal and management (BLypy )

If the projeetadtivities include the waste management and the production of biochar

with bi@{'c aste, those avoiding emissions should be accounted based on the CDM

v

ited Nations, 2008).

" 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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However, if there are any organic waste matter that is left to decay within the project
boundary and methane is emitted to the atmosphere, the baseline emissions shall be
accounted.

According to the IPCC (2000) Methane (CH4) is emitted during the anaerobioo
decomposition of organic waste disposed of in solid waste disposal sites (SWD@
Organic waste decomposes at a diminishing rate and takes many years to dec@

completely. G

15.1.21  Landfilling (CH4 emissions)

Landfills produce methane due to anaerobic decomposition of. able organic
carbon (DOC). DOC is the organic carbon that is acc to biochemical
decomposition and should be expressed as Gg C per . It is based on the

@d average of the carbon

composition of waste and can be calculated from a wi
content of various components of the waste stream. C

The CH4 emissions are calculate as follows: \

BLignasiingy = (MSW; x DOC; x I@MF X F % (16/12))

Equation 3
—-R
Where:
BLignafitingy = e emissions from anaerobic decomposition of DOC in
, tCO2e
MSW; Mass of organic waste disposed; tonnes

DOC; &: Degradable Organic Carbon content in waste; fraction
DOCfQ = Fraction of DOC that decomposes

M Methane Correction Factor (accounts for landfill type)
@/ 12

Conversion factor for CH, from C

= Conversion factor for CH, from C
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15.1.2.2  Composting (CH, and N,O baseline emissions)

The emissions resulting from the composting activities are associated with the

production of methane (CH,) and nitrous oxide (N,O). The composting process

through the oxidation of nitrogen. The project emissions are calculated as follows:

generates methane (CH,) within the anaerobic digestors and nitrous oxide (N,O) ‘0

CH4bl,emissions,y = MSW;,y, X EFCH4 E@&\ 4

.\O

N3 Opiemissions,y = MSWi, X EFy, 0 ;O,\Equation 5

Where:

CH4'bl,emissions,y
MSW; =
EFc, _

NZ Obl,emissions,y =
EFNZO =

CH4 emissions in yeary, tCOC

Mass of organic wa ed in year y; tonnes

Emission facto X&hane (IPCC default: 4g CH,/kg
waste)

N20 emis Q;Iear y

Emlss r for nitrous oxide (IPCC default: o0.3g

& waste)
15.1.2.3  Anaerobic &; Biogas Recovery)

Anaerobic dige
oxygen-free

dioxide
2019

D) is a biological process where organic waste decomposes in

ons, producing biogas (a mixture of methane (CH,) and carbon
ccording to the IPCC 2006 Guidelines (Volume 5, Chapter 4) and the
ent, 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.
@erobie digestion produces CH,, which can be recovered or emitted.

he CH4 emissions are calculate as follows:

BLap, = (MSW; x DOC; x DOC; X MCF X F x (16/12)) — R Equation 6

Public Consultation

Page 46 / 109 August 2025



BioCarbon

Standard
Where:
BLup,y = Baseline emissions from anaerobic decomposition of DOC in year
y, tCO2e
MSW; = Mass of organic waste disposed; tonnes . 0‘0
DOC; = Degradable Organic Carbon content in waste; fraction &(\
DOCy = Fraction of DOC that decomposes
MCF = Methane Correction Factor (accounts for landfill %’&
16/12 = Conversion factor for CH, from C 10,
R = Conversion factor for CH, from C ‘0%

(Where R is the amount of methane recovered for enee J)

If methane is fully captured, emissions are xj\nilj@nd may be neglected.

15.1.2.4 Waste incineration

Incineration is a thermal waste treatm ess where municipal solid waste (MSW)
and other organic waste are combus 1gh temperatures to reduce volume, destroy
hazardous components, and energy. While incineration reduces landfill
dependency and can gen tr1c1 y, it is also a source of greenhouse gas (GHG)
emissions, particularly ca oxide (CO,), methane (CH,), and nitrous oxide (N,O).

According to the IP, ) Guidelines for National Greenhouse Gas Inventories
(Volume s, Ch : Incineration and Open Burning of Waste) and the 2019
Refinement 019C) emissions from incineration depend on:

(@) Was position (fossil vs. biogenic content);
bustion efficiency;

@Energy recovery practices;

(d) Pollution control measures.

The primary GHGs emitted during incineration are:
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(a) Carbon Dioxide (CO2)

Fossil-derived CO, (from plastics, synthetic textiles, rubber, etc.) contributes to net
GHG emissions.

(b) Biogenic CO, 0‘0

because it is part of the natural carbon cycle.

(c) Methane (CH,) \&/

CH, emissions occur due to incomplete combustlo‘b%poorly managed

Biogenic CO, (from food waste, wood, paper, etc.) is considered carbo §0

incineration processes.

CH, emissions are generally low in well- malntamez@merators

(d) Nitrous Oxide (N,O). .\CJ

N,O is produced during high-temperat ombustion, particularly when waste
contains high nitrogen content (e.g., e sludge, textiles). It has a high Global
Warming Potential (GWP = 265), ta significant contributor to climate change.

The baseline emissions te incineration are calculated with the following
equations.

cozbl'é@wnw = MSW; x CF x EFCO, Equation 7
‘&?bl,emissions,y = MSW,;y X EFcy, Equation 8
0 N, Obl,emissions,y = MSWi,y X EFNZO Equation 9
@re:
Q CO2p1 emissions,y COz emissions in year y; tCO2
MSW; Mass of organic waste disposed in year y; tonnes
CF Carbon fraction of waste (kg C/kg waste)
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EFCO, Emission factor (kg CO,/kg C)
CH4bl,emissi0ns,y = CH4 emissions in year y, tCO2e
EFcy, = Emission factor for methane (IPCC default: o.001 kg
CH,/tonne waste) ‘0
Ny Oppemissions,y = Emission factor for CH, (kg CH,/tonne waste) .\Q
EFn,0 = Emission factor for nitrous oxide (IPCC default: @&406

kg N,O/tonne waste') x&/(
Convert to CO,-Equivalent Emissions, Using Global Warming Potene@ P):

CH, = 28 (100-year GWP) ;06

N,O = 265 (100-year GWP
C0,, = (CH, x 28) + (N,0 XX.S’\’C/ Equation 10

15.1.3  Baseline scenario identification an mquantiﬁcation requirements

All baseline scenarios shall be c nt with the outcomes of the BioCarbon
Additionality Tool (Section 14) and sh@ll be quantified following the methodological

procedures below. O

(a) Selection of the baselin&scenario

The baseline sc @r shall be the most plausible and conservative alternative
identified thr ep 5 of the BioCarbon Additionality Tool. Project holders shall
justify that/he Selected baseline represents:

'@technically feasible and legally permitted option under prevailing
0 enforcement conditions;

“ 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 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC, 2006b).
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(i) An option that is not prevented by implementation barriers;
(iii) A scenario with higher net GHG emissions than the project activity;

(iv) A scenario that reflects realistic practices in the applicable region and sector. 0

'O
The quantification of baseline emissions shall be conducted using the appr DM
methodological tools applicable to the specific baseline scenario, i ing*but not
limited to (Table 3):

(b) Quantification of baseline emissions

Table 3. Quantification of baseline emissions s %

Applicabl
Baseline scenario ppicable Descri
Tool

Emissteds from Solid Waste

Waste disposal in landfills | TOOLo4 vo8.1 | ¢. .
A sposal Sites

Composting without TOOL13 vod oject and leakage emissions from

methane recovery composting
Anaerobic digestion V . .
. Project and leakage emissions from
without methane | TOO {o) o
anaerobic digesters
recovery

Incineration witho % 4 Emissions from biomass
0 L16 vos.0

energy recovery combustion

(c) Application of ﬁrs&;d%iecay models and default parameters

For landfill scer@ , the quantification shall follow the FOD (First Order Decay)

model as pe 04. All required parameters (e.g. DOCj, MCF, ¢y, Oxidation factor)
shall beé' n:

I oject-specific data where available and verifiable; or

not available.

QQH) IPCC default values or CDM-approved defaults when project-specific data are

(d) Documentation and transparency

All baseline calculations shall be:
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(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‘o
applicable tool;

(iv) Submitted as part of the Project Document and verified during valid afl&(

15.2 Project emissions (PE ,) \
This section applies only if the project activities include the cultlvat iomass. The
GHG project emissions involve emissions resulting from:

(a) The cultivation of biomass, included the feedstoc ‘%le (see Appendix 2),
if the project activities include the removal utable to the biomass
cultivation;

(b) Waste disposal and management; \"\,
AN

(c) Processing of waste and non-wast ass for biochar production;

(d) Transportation, includir§
(i) Transportatio o@ ass to the site for processing;

(ii) Transporta‘);l of\biomass residues;

The GHG proje@;om are calculated with the Equation 11.

10, PE, = PEgcy + PEwpm,y + PEgp, + PEr, Equation 11
@re:
PE, =  Project emissions in the year y, tCOze

PEgc,y =  Project emissions from cultivation of biomass, in the yeary, tCOze
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PEwpmy =  Project emissions from waste disposal and management, in year y;
tCO2e
PEgp, =  Project emissions from biochar production, in year y, tCOze
PEr,, = Project emissions from transportation, in year y; tCOze ‘0
'O
15.2.1  Project emissions from cultivation of biomass \

If the removals attributable to the biomass cultivation activities are not inc in the
vation of

ERR,, in a conservative manner, the project emissions resulting fro

biomass may not be considered. ‘0'

If the project activities include the cultivation of biomass withsthe plrpose to produce

biochar, the following emissions may be included in the p emissions.

15.2.1.1  Project emissions resulting from cultivation of bi@s in a dedicated plantation in
yeary (PEBC,y) °

project emissions resulting from cultivatio lomass are estimated as follows:

If the project activities include the cultivitiwiomass in a dedicated plantation,

PEBC,y = PESOC,y + PES{,}IQEBSH,EC,)I + PEBB,y Equation 12
Where: O

PEsoc,y = Projégt emissions resulting from loss of soil organic carbon, in year
; 2e
PEsy y &@roject emissions resulting from soil management in year y; tCO2e
PEgpy Project emissions resulting from energy consumption (electricity
C and fuel) for biomass seeding and harvesting in year y; tCO2e
B = Project emissions resulting from clearance or burning of biomass, in

year y; tCOze
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15.2..2  Emissions resulting from loss of soil organic carbon in yeary (PEsqc, )

To estimate emissions resulting from loss of soil organic carbon, the areas of land are
stratified according to:

(a) Climate region and soil types given in Table 1 from Appendix 1 (contained in‘o
Tooli6) ;

(b) Land-use and land management activities on croplands given 1@&%5 2
and 3 from Appendix 1 (contained in Tooli6); and

from Appendix 1 (contained in Tool6). This also jes to abandoned

(c) Land-use and land management activities on grasslag@en in Table 4
land.

For each stratum of the areas of land which is subjected& disturbance attributable
to project activity and for which the total area dist less than 10% of the area of
the stratum, emissions resulting from loss o% nic carbon may be accounted as
zZero.

Subject to this provision, emissions @ng from loss of soil organic carbon are
estimated as follows:

Q 1.179 i
Z ASOC,, 0) Equation 13

Where:

PEsoc,, @, Emissions from loss of soil organic carbon; tCO2e

T Quantification period of the project in years
0¢; Loss of soil organic carbon in land stratum i; tC

@ = Factor for converting units from t C to t COze; dimensionless
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1179 = Factor to account for soil N2O emissions associated with loss of
soil organic carbon”; dimensionless
i = Strata of areas of land
Loss of soil organic carbon in a stratum is estimated as follows: ‘0
'O

\

ASOCI= 121 X ASOC,i X SOCREF,i

Where:

Asoc,

ASOC,i
SOCrer,i

fLUB,i
fMGB,i
fINB,i

fLUP,i

fMGP,i

quation 14
X (fuup,i X fucs,i X fing,i — fupi X fuep.i X fuvp,®
Loss of soil organic carbon in a stratu&Jo‘0

Area of land stratum i (ha);
o

Reference SOC stock applikﬂ'\l'cdnd stratum i (t C/ha);
Relative stock change fa%

land-use in the baseline in stratum

)

Relative stock chanactor for land management in the baseline

in stratum i ‘(

Relative (@hange factor for input in the baseline in stratum i;

Relatige stogk change factor for land-use in the project in stratum i;

R@re stock change factor for land management in the project in
atum i;

Relative stock change factor for input in the project in stratum i;

Strata of areas of land;

* In the context of accounting for indirect soil emissions, as per the methodologies detailed in the IPCC updates, cf.
the factor for soil N,O emissions in Appendix 3 (Tool 16) of the 2019 Refinement to the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories (IPCC, 2019C).
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1.21 =  Conservativeness factor accounting for the uncertainties in the

values in Tables 2 to 4 from Appendix 1;"°

The values of relative stock change factors shall be determined according to Tables 2

to4 from Appendix 1 in the Tool16.”

After the first quantification period of the project, the value of PEg,shall be @'

.

15.2.1.3  Project emissions resulting from soil management in yeary (PESM_yz\&G

Emissions resulting from soil management are estimated as follow

PEsy, = PEsp.y + PEsa, ,Q,%

Where: C

A

Equation 15

PEgp,y = Project emissions resul @ soil management in year vy;

tCO2e

PEsp,, = Project emissions éi;mg from of soil fertilization and

management in

PEgy, = Projec r@%ms r

0y; t COz2e

ulting from soil amendment in yeary; t COze

15.2.1.4  Project emissiqus resulting from soil fertilization and management in yeary (PE; ,,)

Emissions resulti soil fertilization and management are estimated as follows:

0{ PEspy = qny X Aprm,y X EFpr
AC/
\JJ

Equation 16

% As established by the Subsidiary Body for Scientific and Technological Advice (SBSTA, 2003), cf. the provisions
detailed in Appendix 1 of the Good practice guidance for land use, land-use change and forestry

(FCCC/SBSTA/2003/10/Add.2).

7 Project proponents are encouraged to suggest revisions for the tool with alternative procedures (e.g. monitoring) to
determine the relative stock change. Where the land contains a forest plantation in its last rotation in the baseline, or
contains a forest plantation in the project activity, the relative stock change factors for land-use, land management
and inputs each shall be assumed as 1.00, i.e. forest plantation is a reference scenario for the purpose of soil organic

carbon.
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Where:
PEgp,, = Emission resulting from soil fertilization and management; tCOze
qn,y = Rate of nitrogen applied in year y; tN/ha
Aprm,y = Area of land subjected to soil fertilization and management in. yeD‘o
y; ha
EFer = Aggregate emission factor for N20 and COz2 emissions q’&ng
from production and application of nitrogen (t@ ). A

default value of 11.29 t COze/ (t N)*® shall be us

15.2.1.5  Project emissions resulting from soil amendment in year /@ y)

Emissions resulting from soil amendment (liming) are Qted as follows:

[
PEsyy = Z saiy X Asaiy C/ Equation 17
Where: 0

PEg,, = Emissions rg8ulting from soil amendment;

Rate

dsaiy lication of soil amendment agent type i in year y

&ﬂig;
Asaiy ,Qe’ of land in which soil amendment agent type i is applied in
Q

ary (ha);
Asaiy Emission factor for CO2 emissions from application of soil
Co, amendment agent type i (tCOze/t). Default values for limestone

O

*® In the context of methodologies for national greenhouse gas inventories, as provided by the Intergovernmental Panel
on Climate Change (IPCC), cf. the guidance and tools detailed in the 2019 Refinement to the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories, specifically Appendix 3 (Tool 16) (IPCC, 2019a).
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(0.12 t CO2e/t)", dolomite (013 t CO2e/t)** and urea (0.20 t

COz2e/t)* shall be used.

seeding and harvesting in yeary (PEgsy gc,y)

15.2.1.6  Project emissions resulting from energy consumption (electricity and fuel) for biomass‘Q'

[ ]
Emissions resulting from fuel and electricity consumption for biomass seedi Q
harvesting (e.g. fuel consumed by tractors and harvesters, and electricity co

n or
irrigation water pumping) are estimated, unless otherwise require in& evant

methodology, by the equation below:

PEBSH,EC,y = PEBSH,electricity,y + PEBSH,fuel,y

Where:

C

,0%‘0' Equation 18
O

r biomass seeding and harvesting

PEgsh Ecy = Project emissio ‘ri@ﬁg from energy consumption
e

(electricity a%
in yeary; t(@

PEgsh etectricityy = Project ns from the consumption of electricity for

PEBSH,fuel,y

bioﬁss s@eding and harvesting in year y; tCO2e
ct emissions from the consumption of fossil fuels for

iomass seeding and harvesting in year y; tCO.e

Egsh fue,y are determined based on the provisions of the

PEBSH,electricity,y
TOOLos and (@‘03, respectively, where:

OO}‘

° In the context of methodologies for national greenhouse gas inventories, as stipulated by the Intergovernmental
Panel on Climate Change (IPCC), cf. the default emission factor for limestone detailed in Volume 4, Chapter 1,
Equation 11.12 of the 2006 IPCC Guidelines for National Greenhouse Gas Inventories.

*® Ibid., cf. the discussion of dolomite accompanying Equation 1.12.

* In the context of methodologies for national greenhouse gas inventories, as stipulated by the Intergovernmental
Panel on Climate Change (IPCC), cf. the default emission factor for urea detailed in Volume 4, Chapter 1, Equation

11.13 of the 2006 IPCC Guidelines for National Greenhouse Gas Inventories.
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(a) The parameter PEggy ciectricity,y corresponds to the parameter PEgc ,,
from the TOOLos;

(b) The parameter PEggy fye, corresponds to the parameter PEgc
from the TOOLo3.

°
According to the Conference of the Parties (2002), GHG projects that “not exc 9
direct emissions of 15 kilotonnes (kt) of carbon dioxide (COz2) equivalent annu a

Y
unless otherwise required by the methodology, neglect emissio & nergy
consumption associated with seeding and harvesting of biomass. \

15.2.2  Emissions due to biochar production (PEgp ,,) %‘0'

15.2.2.1  Project emissions resulting from processing of biomasg= ry (PEgp,,) and Project

emissions resulting from processing of biomass resi eary (PEggpy)

Emissions resulting from processing of biomasg and biomass residues are determined
as based on the equations below: \

PEBP,y = PEBP,electricity,y + PEBP,fuelW;BP,CH&y + PEBP,COMP,y

+ PEgp ap,y + PEp Equation 19

PEBP,additives,y

PEBRP = PEBRP lectricit + & L + PEBRP CH4 +PEBRP COMP, .
Y ereciTictRy Suely LR ' Y Equation 20

+ PEBRP , EBRP,ww,y + PEBP,additives,y

PEBP,
Y O2e

Where:
Qg ct emissions resulting from processing of biomass in year y;
s

Project emissions resulting from the consumption of electricity due to

PEy p'e@t y = thermo-chemical, biological and mechanical processing of the biomass
C in year y; tCOze
O Project emissions resulting from the consumption of fossil fuels for
PEgp fuely = thermo-chemical, biological and mechanical processing of the biomass
in year y; tCOze
Project methane emissions resulting from the decay of biomass under
PEgp cray =

anaerobic conditions as a result of thermo-chemical, biological and
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mechanical processing in year y; tCOze

Project emissions resulting from composting due to thermo-chemical,

PEgp comp, =
g biological and mechanical processing of the biomass in year y; tCOze ,0
Project emissions resulting from the anaerobic digester due to thcrrr@
PEgp ap,y = chemical, biological and mechanical processing of the biomas&(%r

y; tCO2z2e G
N

Project emissions resulting from wastewater treatmen thermo-
PEgg ww,y = chemical, biological and mechanical processing of4he‘biomass in year
y; tCOze
PEBP,additives,y =

Project emissions resulting from the u&é@itives to process the

biomass in year y; tCOze

PEggp,y

Project emissions resulting ﬁror@oc;sing of biomass residues in

year y; tCOz2e \

Project emissions resul rom the consumption of electricity due

= to thermo—chemicaw gical and mechanical processing of the

PEBRP electricity,y
biomass residu eary; tCOze
Project emiﬁ)ns ré@sulting from the consumption of fossil fuels due

= tot emical, biological and mechanical processing of the

FEorr. fuety masSyesidues in year y; tCO2e
&ct ethane missions resulting from the decay of biomass residues
PE 6 nder anaerobic conditions due to thermo-chemical, biological and
preihy mechanical processing in year y; tCOze
0 Project emissions associated resulting from composting due to
thermo- chemical, biological and mechanical processing of the biomass

@p,w MPy residues

in year y; tCOze
Project emissions resulting from the anaerobic digester due to thermo-
PEgrp,ap,y = chemical, biological and mechanical processing of the biomass residues

in year y; tCOze
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Project emissions resulting from wastewater treatment due to thermo-
PEgRrpww,y = chemical, biological and mechanical processing of the biomass residues
in year y; tCOze
Project emissions resulting from the use of additives to process the
PEBP,additives,y = . . .
biomass residues in year y; tCOze ° O

15.2.2.2  Project emissions resulting from the electricity consumed due to th @emieal,
biological and mechanical processing of biomass in year y (PEgeiobesicity,y) and
Project emissions resulting from the electricity consumed due% o-chemical,

biological and mechanical processing biomass residues in year RP electricity,y)

Emissions resulting from the electricity consumed due to th emical, biological
and mechanical processing of the biomass and biomass re@e are determined based
on the provisions of the TOOLos, where the pdrameters PEgp cjectricity,y and

PEgRp electricity,y corresponds to from theftool.

15.2.2.3  Project emissions resulting from th umed due to thermo-chemical, biological
and mechanical processing of bio year y (PEBP,fuel,y) and Project emissions

o thermo-chemical, biological and mechanical
eary (PEBRP,fuel,y)

resulting from the fuel consum
processing of biomass residu

Emissions resulting from consumed due to thermo-chemical, biological and

mechanical processing o mass and biomass residues are determined based on

the provisions of th&TS) 03, where the parameters PEgp fiey, and PEgpp fuely
o

correspond to 5 the tool.

15.2.2.4 Proj %‘hane emissions resulting from the decay of biomass under anaerobic
cofiditions as a result of thermo-chemical, biological and mechanical processing in

e@ry (PEgp cy, ) and Project methane emissions resulting from the decay of biomass
éﬁdues under anaerobic conditions as a result of thermo-chemical, biological and

C mechanical processing in year'y (PEggp cy, )

ssions of methane from the decay of biomass under anaerobic conditions as a result
of thermo-chemical, biological and mechanical processing of the biomass and biomass
residues are determined based on the provisions of the TOOLo4, where the parameters
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15.2.2.5  Project emissions resulting from composting due to thermo-chemical, biological and
mechanical processing of biomass in year y (PEgp comp,) and Project emissions

resulting from composting due to thermo-chemical, biological and mechanical
processing of biomass residues yeary (PEggp comp.y)

Emissions of methane from the composting as a result of thermo-chemical, biologi
and mechanical processing of the biomass and biomass residues are determined
on the provisions of the TOOL13, where the parameters PEgp comp,y and PE oMb,y

correspond to Blampe, @ from the tool.

15.2.2.6  Project emissions resulting from the anaerobic digester due toxrno—chemical,
biological and mechanical processing of biomass in year y 3% by) and Project

emissions resulting from the anaerobic digester due to ther ical, biological and

mechanical processing of biomass residues in yeary (P py)

Emissions from the anaerobic digester due to the&— emical, biological and
mechanical processing of the biomass and blomas esidlies are determined based on

the provisions of the TOOLi4, where th p‘ ters PEgpap, and PEggpap,y
correspond to PEp,,, from the tool.

15.2.2.7  Project emissions from the wast treatment anaerobic digester due to thermo-
chemical, biological and mec ocessmg of biomass in year 'y (PEgp ) and
Project emissions from wastewater treatment anaerobic digester due to thermo-
chemical, biologi echamcal processing of biomass residues in year y
(PEBRP,ww,y)

This emission source s&l}be stimated in cases where wastewater originating from the
processing of the Biotsass and biomass residues is (partly) treated under anaerobic
conditions and e methane from the wastewater is not captured and flared or
combusted/Rroject emissions from wastewater are estimated as follows:

CQH",WW,)/ = GWPcy, X Vgpww,y X CODgp ww,y X Boww
0 X MCFgp ww

Equation 21

PEgrpww,y = GWPcy, X Vgrpww,y X CODprpww,y X Boww )
Equation 22
X MCFgrp ww

Where:
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VBP,ww,y =

CODgpww,y

BQWW' -
MCFgp ww =

GWPCH4_ =
Verp,ww,y =
CODgrpww,y =

BQWW' -

BaWW’ -

15.2.2.8 Project emissions from the
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Global warming potential for methane valid for the relevant
commitment period; tCO2/tCHy4

Quantity of wastewater generated from the processing of biomass in
year y; m3

Average chemical oxygen demand of the wastewater generated from
the processing of biomass in year y; tCOD/m?

Methane generation potential of the wastewater; tCH4/tCOD 0
Methane correction factor for the treatment of wastewater

from the processing of biomass in year y; ratio

Global warming potential for methane valid e relevant
commitment period; tCO2/tCHy

residues in year y; m?

Quantity of wastewater generated from th ‘6 ssing of biomass

Average chemical oxygen demand o tewater generated from
the processing of biomass res1dues inyyear y; tCOD/m?

Methane generation potential o@ wastewater; tCH4/tCOD

Methane conversion fagtor treatment of wastewater generated
from the processmg of residues in year y; ratio

\

of additives to process the biomass in year y

(PEgp qaditives,y and Pro] emissions from the use of additives to process the biomass

residues in yeary dstLveS y)

PEBP additives,y @ dditives,transporty + PEBP,additives,electricity,y Equation 23
B

PEBRP,a

@ere:

PEBP,additives,transport,y =

Public Consultation

itives,y
C@ = PEBRP,additives,transpor't,y + PEBRP,additives,electricity,y

+ PEBRP,additives,FF,y

P,additives,FFy

Equation 24

production site to the biomass processing facility; tCO2

Project emissions from the transportation of the additives from the

Page 62 / 109 August 2025



BioCarbon

Standard

PERp additives electricity,y = Project emissions from the consumption of elecFr.icity to produce
the additives used by the biomass processing facility; tCO2

PEgp additives,FF,y = Project emissions from the consumption of fossi.l fuels to produce
the additives used by the biomass processing facility; tCO2 O

°
PEgRp additives,transporty =  Project emissions from the transportation of the additive "
production site to the biomass residues processing fa

PEgRp additives,electricity,y=  Project emissions from the consumption of e& ity to produce
the additives used by the biomass resi W cessing facility;
tCO2

PEgRp additives,FF,y = Project emissions from the consum tafossﬂ fuels to produce
the additives used by the bloma
processing facility; tCO2

PEBP,additives,transport,y and pEBRP,additives,transpor Qdetermlned fOHOWing the
provisions from the TOOLi2. The simplifi t’\@bntained in the section 15.2.3.1
(below).

Project emissions resulting from the elﬁi y consumed to produce the additives are
the TOOLos, where the parameters

determined based on the provisi
PEBP additives,electriciy,y and PE P,additives,electricity,y corresponds to PEECY from the

tool.

Project emissions resulting, from the fuel consumed due to produce the additives
are determined are d 1 ed based on the provisions of the TOOLo3, where the

parameters PEgp (8gittves, fuet,y ANA PEpRp qaditives, fuet,y corresponds to PEgc ;. from
the tool. @

As an alterhative to the monitoring of the parameters needed to calculate
ées_y and PEggp qaaitives,y Project holders may apply the following options:

PER C

0 (a) If the ratio between the additive consumed and the biomass or biomass
residue processed (mass or volume basis) is below or equal to 2%, these
emission sources may be neglected;

(b) If the ratio between the additive consumed and the biomass or biomass
residue processed (mass or volume basis) is above 2% and below or equal
to 10%, only the emissions from the consumption of electricity and fuel
to produce the additives may be accounted. Project proponents may
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determine these emission sources based on literature such as peer
reviewed studies.

(c) If the ratio between the additive consumed and the biomass or biomass
residue processed (mass or volume basis) is above 10%, emissions from
both the consumption of electricity and fuel to produce the additives and 0
to transport the additives shall be accounted. Project proponents ma
determine these emission sources based on literature such as

reviewed studies. :

15.2.3  Project emissions resulting from transportation in year'y (PETy) x
The project emissions resulting from transportation is calculated as@

PEr, = PEgr,, + PEggry + PEgcr, Q'%
Where: CO

PEr,, =  Project emissions resulting transpoitation in year y; tCOze

PEpr, =  Project emissions resulti fr\'xansportation of biomass in year y;
tCO2e

PEggr,y =  Project emissions resulti%‘n transportation of biomass residues in
year y; tCOze

PEgcr,y =  Project emissions ing from transportation of biochar in year y;
tCO2e

15.2.3.1  Project emissions @g from transportation of biomass in year y (PEBT,y), and
project emissions Resulting from transportation of biomass residues in year y
(PEBRT,y)

Unless otherwisgyréguired in the applied methodology, project emissions resulting
from transpo jomass and biomass residues are determined separately by following
the provisj m the TOOL12, considering the following transport routes:

(a) C?ﬁ}fnass:

(i) If the biomass produced is utilized without further processing, the route
shall include only the transport of the biomass between the biomass
production site and the biomass utilization facility;

(i) Ifthe biomass is processed before being utilized, the routes shall include the
transport between (i) the biomass production site and the biomass
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processing facility, and (ii) the biomass processing facility and the biomass
utilization facility;

(b) For biomass residues:

(i) If the biomass residues are consumed without further processing, DO
route shall include only the transport of the biomass residues betwe
biomass processing facility or the biomass generation site and thi ss

residues utilization facility;

(i) If the biomass residues are processed before being q& the routes
shall include the transport between (i) the biomass
the biomass generation site and the biomass rev
and (ii) the biomass residues processing facil'@ the biomass residues

sing facility or
rocessing facility,

utilization facility. < :
As an alternative to the monitoring of the par. rﬂet@eeded to calculate the emissions
from the transportation, project proponents ply the following options:
(a) For microscale and small-scale projec ities, apply a default emission factor of

0.0142 tCO,/ton of biomass®*;

(b) For large-scale project act?('ties, ply a net-to-gross adjustment of 10%, i.e.

multiply the emission (@IOHS determined based on the applied methodology by
0.9 to determine the ] amount of emission reductions that can be claimed.

The net to gross adj ent of 10%, determined as the ratio between (i) the emissions
to transport 1 t f biomass and (ii) the emission reductions from the electricity
generated ne of biomass, based on the following assumptions of a hypothetical

project:
(@) h?lo(mass is sourced from a distance of 200 km, and the transport is made using
Omavy duty vehicles. These assumptions are conservative since:

** This default factor is calculated based on the assumption of transporting one tonne of biomass via heavy-duty
vehicles over a 1o km round-trip distance. The vehicle-specific emission factor of 129 gCO,/t-km is sourced from Table
1 of TOOL12 ("Project and leakage emissions from transportation of freight"), and the transport distance represents
the observed average from a sample of registered Clean Development Mechanism (CDM) projects.).
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(i) 110 km is observed in monitoring reports of registered GHG project activities as
a typical distance of transport;

(i) The transport of biomass is made using heavy duty vehicles, which is the vehicle
type with the higher specific emission factor of the Data/Parameter table 1 frorn,ov
the TOOL12 (129 gCO2/tkm); °

technology with 35% efficiency and is exported to a grid with an emi tor of

(@) The type of biomass consumed is black liquor, the electricity is gener t&}& a
0.5 tCO2/MWHh. These assumptions are also conservative since: Ké

(i) Black liquor is the type of biomass that has the [0 value of NCV
among the types included in Table 1.2 of the g@' CC Guidelines for
National Greenhouse Gas Inventories (5.9 T]/G8);

(i) The technology with a 35% efficiency, is Cd one with the lowest value
between the biomass technologie$ @
the TOOLo8 (35%); \

(iii) The grid emission factors j mAnnex I countries currently reported is

typically above 0.69 MWh (e.g.as observed from the IGES
Database);

in Table 2 from the Appendix of

The emissions to transp @nne of biomass are determined by multiplying the

29 gCO2/tkm, or 129 x 10® tCO2/tkm), which is equal to

distance travelled (2o kmy) by the emission factor of the heavy-duty vehicles to
transport 1 tonne of %as

uctions from the electricity generated by 1 tonne of biomass are
determi
b
C

the product between the energy released when burning one tonne of
r (5.9 TJ/Gg, or 1.64 MWh/tonne), the efficiency of the technology
ing biomass (35%) and the grid emission factor (0.5 tCO2/MWHh), resulting in

lac
@7 tCO2/tbiomass. This is further discounted by the emissions due to transport 1
onne of biomass determined above (0.0258 tCO2/tbiomass) and the result is equal to

0.261 tCO2/tbiomass.

The ratio is, therefore, equals to 0.0258 / 0.261, which is approximately 10%.
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15.2.3.2  Project emissions resulting from transportation of biochar in year'y (PEgcr )

Project emissions from transportation of biochar from production to end-use
application are calculated as follows:

PEBCT,y = PET,y

. 0
Where: the transport of the biomass between the biomass production site &(@

biomass utilization facility. G
Where: \&/

Project emissions resulting transportation of bioch ‘Q;r y; tCO2e

P EBCT,y =

PEgr, =  Project emissions resulting from transportatiomofsthe biochar between
the biochar production site and the biochar e application in year y;
tCO2e

15.3 Net GHG emission reductions and r mo@

15.3.1  Project emission reductions
Project emission reductions are calcula[@( ollows:

n

ERpy = Z (3@ —(PEy + ka)) Equation 25
y=1

Where:
ER,, ‘Qr(')ject emission reductions in year y; tCO2e
BLeml-ssim@- Emissions in the baseline scenario in the year y; tCO2e
PE, =  Project emissions in year y; tCOze
Lk‘ / = Leakages in year t; tCOz2e

5.3.2  GHG avoidance methane through biochar production

This section is based on the AMS-III.L.: Avoidance of methane production from
biomass decay through controlled pyrolysis --- Version 2.0 (United Nations, 2025a).
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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
disposal site without methane recovery. Due to the project activity, decay is

prevented through controlled pyrolysis. 0

[ ]
This methodology is applicable to project activities where it is possible t Q
the pyrolyzed residues are no longer prone to anaerobic decompos The
pyrolyzed residues will only be considered biologically inert & atile-
carbon/fixed-carbon ratio is equal to or lower than 50%. \’

The project activities shall include recovery and combd(sti of non-CO,
greenhouse gases produced during pyrolysis in order to that no relevant
changes in greenhouse gas emissions (other than met@e voidance) occur as a
consequence of the project activity and/or need to b@ unted for, except for the

ed for heat and electricity
generation, that component of the pro;e\; ty shall use a corresponding

possibilities of leakage. If the pyrolysis facilit

methodology under type I project activ

Measures are limited to those that :@ in emission reductions of less than or
equal to 60 kt CO, equivalent ann

The project activity doeg'n Q over or combust methane from a landfill unlike
AMS II1.G. Nevertheless cation and characteristics of the disposal site in the
baseline condition sl& known, in such a way as to allow the estimation of its
methane emission

If the waste % be submitted to landfill disposal in the absence of the project
activity, a dology under type II (energy efficiency) might be used to account
for lesﬂ( sil fuel usage in landfilling, due to waste mass and volume reductions
achj

O

y 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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15.3.3 GHG removals and storage

15.3.3.1  Project removals for cultivation of biomass (PR )

If the project activities include the cultivation of biomass with the purpose to produce
biochar, the project holder may account the removals attributable to the biomass‘o
cultivation activities.

°
15.3.3.2  Project storage for biochar application (PSg( ,,) &/

Biochar stores carbon in a long-term stable form, preventing CO, rel&XT project
storage for biochar is accounted by the Stable Carbon Content (SC‘%
carbon content (Corg) in biochar.

the organic

The Corg is expressed in dry weight of organic carbon ove ight of biochar. It is
determined by laboratory analyses of the biochar prod oolf etal., 2021).

The project storage for biochar is calculated as follgws:

AW

PSpcy = Mpcr,y X Corg X Equation 26

Where:
PSgc.y =  Project sfor ‘S biochar in year y; tCO2ze
Mpcr =  Mass of bid¢char produced in year y; ton
Corg = 9§1{ arbon content in biochar produced in year y;
SsC = on fraction in biochar that remains stable over a specific

%griod (e.g. 100 years)™.
O
O

** This value represents the Stable Soil Carbon (SSC) fraction. The SSC 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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15.4 Leakages

15.4.1  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:
[ ]

(@) TOOL12 (Project and leakage emissions from transportation of freight)&\

(b) TOOL16 (Project and leakage emissions from biomass) &0'
The following sources of leakage shall be assessed and, if applicable&tiﬁed:
(a) Displacement of pre-project activities or land uses %

Quantify emissions arising from activities that are l@ed outside the project
boundary as a result of biomass cultivation (e.g., previcé}gricultural use displaced to

another location, leading to land-use change). o

(b) Diversion of biomass residues from a uses
Assess whether biomass residues used iochar would otherwise have been used in
other emission-reducing applica (e.g., composting, animal bedding, fuel

substitution). Apply TOOL16 toﬁtim potential leakage emissions.
(c) Processing or treatme QAomass outside the project boundary

If any processing s &u outside the spatial boundary, emissions resulting from
eaccounted as leakage, unless robust evidence demonstrates that

this processing s
emissions ar igible or lower than in the baseline.
(d) Tr@&m of biomass, biochar or residues outside the project boundary

sportation emissions beyond the defined project boundary shall be accounted
s leakage. These shall be quantified using TOOL12 and included in the project

Qmission balance unless fully captured as project emissions under Section 15.2.3.

(e) Market leakage (indirect effects on supply and demand)
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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 bezo

[
(a) Conservative and based on verifiable data; O

(c) Fully documented and traceable. ‘0\,'&/

15.4.2 Leakage emissions
The total leakage emissions are calculated as follows: OQ'

C

Lk, = Lk + Lkyqy + Lk¢sy + bkm@ Equation 27

Where: h\'
Q;ear y; tCO2e

Lk, =  Total leakage emissi
Lk, =  Leakage due tosdctivity shift of pre-project activities resulting from

cultivatiow

(b) Consistent with the guidance in TOOL16 and TOOL12;

Q pmass in a dedicated plantation in year y; tCO2ze

Lkps, =  Leakage dueto diversion of biomass residues from other applications
in “tCO2ze
Lk, = @91( ge due to the transportation of biomass residues (waste)
utside of the project boundary in year y; tcOze
Lkt g Leakage emissions from transportation of biochar from the
0 production facility to the site of end application in year y; tCOze.

5.4.3 Leakage due to shift of pre-project activities resulting from cultivation of biomass in a
dedicated plantation in yeary (Lkj )

This section is applicable only if the project activity utilizes biomass cultivated in a
dedicated plantation. Project proponents are advised to avoid pre-project activities
from being shifted outside the project boundary, to avoid indirect land use changes as
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a result of the project activity. Rather, project proponents are encouraged to include in
the project boundary the land in which the pre-project activities will take place after
the project implementation.

No leakage due to shift of pre-project activities occurs if one of the following twoo
conditions applies: o O

(a) The plantation area was or would have been abandoned land prﬁ

implementation of the project activity;

(b) The plantation area was used prior to the implementation of t@mt area but
the pre-project land use of the plantation area will be accom for, providing
at least the same level of service during the project acti)Q' ithin the land area
included in the project boundary. The project
accommodate for this condition. This could be achlﬁagi
ways:

ay be expanded to
teralia, in the following

project activity will contin g grazed during the project activity

(i) At least the same number gi ca As prior to the implementation of the

within the land area lnc n project boundary;

(i) Due to more effi Qrmmg practice, the pre-project crops can be
grown on area which is included in the land area included in

the projec ary, to achieve the same level of annual production
of crop&f: g land for the dedicated plantation;

(iii) Se %nts are not removed from the land area included in the
t boundary.

Project holders should assess the possibility of leakage from the displacement of
activj people by monitoring the following indicators:

@ercentage of families/households of the community involved in or affected by the
Q project activity displaced (from within to outside of the project boundary) due to

the project activity;

(b) Percentage of total production of the main product (e.g. meat, corn) within the
project boundary displaced due to the cultivation of biomass.
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For project activities which fall above the small-scale threshold, no shift of pre-project
activities is allowed.

For project activities which fall below the small-scale threshold:

(a) If the value of both indicators is lower than 10 per cent, then leakage from t@Q'

source is assumed to be zero; 0

(b) If the value of any of the two indicators is higher than 10 per cent al\@,ﬁan or

equal to 50 per cent, then leakage shall be equal to 15 per cent ofyt ifference
between baseline emissions and project emissions; 0

is not applicable, and a new procedure shall be submj r the approval of the

Board.

(c) Ifthe value of either of these two indicators is larger than @ ent, then this tool
0

15.4.3.1  Leakage due to diversion of biomass residugs ffom other applications in yeary (Lkyq )

quantifies leakage due to diversion of biomass residues to the project to be used as
either fuel or feedstock. These biomaﬁl ues could have been used outside the
project boundary in competing ap tions, and due to the implementation of the
project activity these competingfappli€ation might be forced to use inputs which are
not carbon neutral. O(

This section is applicable for project qqtivi Avhich utilize biomass residues. It

Determination of the&lt{er tive scenario of the biomass residues in absence of the
project activity

residues t be used in the underlying CDM project activity shall include:

The alternati@ %ﬂario for the “use”, in absence of the project activity, of biomass

: e biomass residues are dumped or left to decay mainly under aerobic
ditions. This applies, for example, to dumping and decay of biomass residues

(a)
Om 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;
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(c) B3:  The biomass residues 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 clearlyo

identified.® ° O

Project holder may choose to combine some or all relevant biomass types & e
as one, forinstance in the biomass availability determination. These co ions shall
be documented transparently in the project document and @
throughout the quantification period. %

category when determining the fate of biomass residues, and treat the,co types
%1

consistent

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

etc.) is not included in the project bound processed biomass obtained from
that plant should be considered as B4 a ;

(a) If the biomass residues processing (dryiﬁ{@ization, shredding, briquetting,
a Dhe

(b) The alternative scenario for t ‘ngries of biomass residues identified be
separately identified, covering th&whole amount of biomass residues supposed to
élon the quantification period;

be used in the project ctbf

(c) A category of biomass Residues is defined by three attributes: (1) its type or types
(i.e. bagasse, ric ks, empty fruit bunches, etc.); (2) its source (e.g. produced on-
site, obtaine om an identified biomass residues producer, obtained from a
biomass resigties market, etc.); and (3) its alternative scenario in the absence of the

ity (scenarios Bi1 to B4 as in paragraph 50 above);

(d) attvand document transparently in the project document, using a table similar
able 1 from Appendix 2 of Tool16, what quantities of which biomass residues

*> 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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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 should be applied for th

(i)

(ii)

(iii)

combined amount of biomass identified: ° OEO

Demonstrate that there is an abundant surplus of the biomass tes in
the project region which is not utilized. For this purpose, n@(e that
the total quantity of that type of biomass residues annuall le in the

project region is at least 25 per cent larger than the of biomass

residues which is utilized annually in the project r e.g. for energy

generation or as feedstock), including the projec

Demonstrate for the sites from where blOIIl dues are sourced that the
biomass residues have not been collect 1hzed (e.g. as fuel, fertilizer
or feedstock) but have been du @ left to decay, land-filled, left in
the field to decay after harvesg® nt without energy generation (e.g.
field burning). This approa h only applicable to biomass residues
categories for which pro]ect rs can clearly identify the site from where
the biomass re31dues ar ced,

In case surpl mass residues in the project region cannot be
demonstrated lternatlve use of the biomass shall be considered
unknown & result in leakage emissions.

If during the qu cdtion period, new categories of biomass residues of the type B,

B2 or B3 are the project activity which were not listed at the validation stage, for

example

of bio

e'to ifew sources of biomassresidues, the alternative scenario for those types
sidues should be assessed using the procedures outlined in this tool for

eacle ategory of biomass residues.

ulation of leakage due to diversion of biomass residues

2% 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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The main potential source of leakage due to 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 as a result of 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 depe@o
on the specific situation of each project activity. For that reason, a simplified a

is used in this tool: it is assumed that an equivalent amount of fossil fuels, l&ergy
basis, would be used if biomass residues are diverted from other user T what
the use of biomass residues would be in the alternative scenario. 3&

aY;

Therefore, for the categories of biomass residues whose alternat ario has been

identified as B4, project holders shall calculate leakage emissign$,as follows:

LkBR‘Dl.v,y = EFCOZ,lk X Z BRPj,n,y X NCV@ Equatlon 28
'O
Where: '\&

Lkgg piv,y = Leakage emissions du@e diversion of biomass residues from other
applications in yeané’, se

EFco, ik = COz2 emission f; ofthe most carbon intensive fossil fuel used in the
country; tCO2/G

BRpjny = Quanti iomass residues of category n used in facilities which are
locat e project site and included in the project boundary in year
y; tonnes on dry basis

NCVy = &ﬁal ific value of the biomass residues of category n in year y;

tonne of dry matter
n Categories of biomass residues for which B4 has been identified

as the alternative scenario

The d@ ation of BRp;, , shall be based on the monitored amounts of biomass
es

resi<u

Q}.z Leakage due to the transportation of biomass residues outside of the project boundary
inyeary (Lkggr )

sed in facilities included in the project boundary.

If transportation of biomass residues occurs outside the project boundary, the
requirements and equations in Section 5.2 shall be followed for estimation of leakage
emissions, where the parameter Lkggr, corresponds to Lkrg,, from the TOOLu2.
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Lkrg  is considered zero if transportation distance (to and from—round trip) is less
than 200 km. Project emissions from transportation of biochar shall be calculated as
per the latest version of Tool 12 (United Nations, 2012).

15.4.3.3 Leakage due to processing of biomass residues outside the project boundary in year Y‘Q'
(Lkggp,y)

If processing of biomass residues occurs outside the project bounda&
requirements and equations in Section 15.4 shall be followed for estlmatlon age
emissions, where:

(a) The parameter PEggp eiectricity,y corresponds to LEgc  fi @e TOOLos;

(b) The parameter PEggp fyei1, corresponds to PEgc j ,, fi e TOOLo3;

(c) The parameter PEggp cy, , corresponds to LECH@D 5 from the TOOLo6;

[
(d) The parameter PEggp comp,y COITESp tCBECOMP,y from the TOOL3;

(e) The parameter PEggp 4p y correw@ to LE,p , from the TOOLu4.

15.5 Net GHG Emission reducti d removals
The net GHG emission reductl movals shall be calculated as follows:

Ryy = (Epr y bp y —ERpqy) — Lk, Equation 29
Where:

E Rm& Net GHG emissions reductions and removals in year y; tCO2e

=  GHG emissions reduction at feedstock production (sourcing stage)
in year y; tCO2e

ERppy =  GHG emissions removals at biochar production stage in year y;
tCO2e
ERpsy =  GHG emissions at end-use (application) stage in year y; tCOze
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ERpqy =  Total leakage emissions in year y; tCO2e

16 Leakage identification and management 0

All projects shall include a leakage prevention and management plan, consisten‘t@
the leakage sources. The plan shall:

(a) Demonstrate how the project minimizes the risk of leakage e &9

(b) Identify potential leakage pathways associated with biome%@cing, land use

displacement, transport and processing;

(c) Apply mandatory tools (e.g., TOOL12 and TOO o quantify significant
leakage emissions; C

(d) Document measures taken to mitigab*o(\lgg risks;
@ 2C

(e) Describe monitoring procedures to'§ and correct potential leakage during

the quantification period.

Project holders shall identify a %SS all potential sources of leakage associated
with the sourcing and useef bipmass féedstock for biochar production.
ZQX
bl

rease in GHG emissions occurring outside the project
o project implementation, including:

Leakage is defined as%

boundary that is att%’
(a) Displaceent of biomass previously used for productive purposes, such as fuel,
anipgal ding, mulch, or compost;

( Wrec‘c land-use change resulting from competition for biomass resources or
< Jland;

0(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). 0
n
i

(c) Deduction: Apply a conservative deduction to net emission reduc

avoidance or substitution cannot be guaranteed. :

The project holder shall: \

(@) Conduct a leakage assessment at validation, updated at e Qﬁcation;
(b) Document prior uses of each biomass type and its mé@tontext;

(c) Quantify leakage deductions in accordance wit@}apendix 3;
be

(d) Justify any assumption of “zero leakaXJ’\i(ijidence.

Projects using purpose-grown biomass S%
land-use change is triggered and that s@ent safeguards are in place, as specified in

section 6 and Appendix 2.

itionally demonstrate that no indirect

leakage, and shall provid fication of how each measure contributes to reducing

The Project Document sh k@ﬁfy ang describe all measures implemented to prevent

the likelihood and/or Ki{gn ude of emissions displacement.

17 Uncerta@Q{ssessment and conservative adjustment

Project h shall assess and manage uncertainty in the quantification of GHG
emissi? uctions in accordance with the BioCarbon Tool Conservative Approach
and{Uncertainty Management. The application of this tool is mandatory for all project

@rmes.

his ensures that Verified Carbon Credits (VCCs) issued under this methodology are
based on transparent, conservative, and verifiable assumptions, consistent with [PCC
principles and the integrity safeguards of the BIOCARBON STANDARD.
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The tool applies to all relevant parameters influencing the quantification of baseline
and project emissions or removals.
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 adjustf&

are required: &
(a) If the relative half-width is < 30%, no deduction applies; \&/G
(b) If it exceeds 30%, the excess percentage shall be deducted W e estimated
net GHG benefit.

17.2 Documentation and transparency QQ'

Project holders shall document all uncertainty assessr@ 1
and Monitoring Reports, including: o C

n the Project Document

(a) Parameter-level uncertainty and % X’ssiﬁcation (input, model, fixed);
(b) Confidence interval calculatior@

(c) Conservative adjustments a unding;

d (Tier 1 or Tier 2);

(d) Spreadsheets and @ jon tools enabling replication.

18 Monitorinét’;ﬂ(}ul ements

Project holders
additionall

a[Psubmit a monitoring plan in accordance with the standard and
ibe the procedures for monitoring project activities and GHG

tions within the project boundary.

emissio§'
Project holders shall include, as part of the project design document, a monitoring plan

@ 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;
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(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 ofO
data on, increased anthropogenic emissions by sources of greenhouse gases outsigle
project boundary that are significant and reasonably attributable to the project@

during the quantification period; G
(d) The collection and archiving of information relevant to the monito Xeriod;
(e) Quality assurance and control procedures for the monitoring % S;

(f) Procedures for the periodic calculation of the re Q’s of anthropogenic
emissions by sources by the proposed GHG project, an kage effects;

(g) Documentation of all steps involved in the oalcejtions referred to GHG emissions
and removals in the GHG project. \

The GHG Project holder shall demonstrgat emission reductions or removals are
quantified, monitored, reported and Q, through the application of the BCR Tool
"Monitoring, reporting and VeriﬁcatlQMRV) (BioCarbon Standard, 2024).

18.1 Monitoring procedu

he/ type of measurement instrumentation used, the
oftitoring and QA/QC procedures that will be applied. Where the
ides different options (e.g. use of default values or on-site

The project holder shall desgribe and specify in the Project Document all monitoring
procedures, includi

responsibilities fg

)

maintaifeddand calibrated according to the equipment manufacturer's instructions

specify which option will be used. Equipment should be installed,

and ordance with national standards or, if these are not available, international

@ ds (e.g., IEC, ISO).
QAH data collected as part of monitoring should be archived electronically and be kept
a

tleast for 2 years after the end of the last quantification period. 100% of the data should
be monitored if not indicated differently in the comments in the tables below.
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The following data and parameters shall be available at validation. These values shall

be based on credible, transparent sources (e.g., peer-reviewed literature, national

supported by relevant justification. All documentation shall be included in the Proj

statistics, IPCC guidelines, technical standards) or conservative assumptions 0

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

Table 4. Data and parameters available at validation

O

factor

A
Parameter Unit Description Sourc ification
Degradable organic carbon Ipwes Vol. = or
DOCj Fraction content of the biomass or waste ’ =
. . . nal waste
used in baseline scenarios .. .
position studies
. Methan.e correction factor for@ TOOLo4 or IPCC
MCF Fraction waste disposal or storage s
. . . default values
in the baseline scenario
EF_CHg, tCH,/t, Emission factors fer Cg:‘*;“d N0 | 100113 / TOOL6 /
from composti ustion . .
EF_N20 tN,O/t . . national studies
in baseline A,
Emission tCO, / liter En’llS?lOIl fact r diesel, . TOOLo3 or national
factors for or tCO, / gasoline fuels used in enerev balance
fossil fuels GJ projec 1008 8y
Grid emission Emissi@n factor for electricity CDM TOOLo7 or
tCO,/MWh umeg,in processing or official national grid

C @ portation factor
. erage distance from feedstock . .
Transportation & . . Project-specific
. km source to processing site and to .
distance L logistics data or maps
) application site
Type of vehicle or transport . .
Mode of P . P Project logistics
system used for biomass and
transport records

biochar

Hydrogen to organic carbon ratio
of biochar for permanence
classification

Laboratory analysis or
certification under
EBC or IBI

Confirmation that the feedstock
qualifies as renewable biomass

Appendix 3 and CDM
EB23 Annex 18 criteria

ntended end-

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

Project design

use concrete) documentation
Applicable . . . As per Additionalit
PP Justified selection among possible p Y
baseline — . - : Tool outcome and
. baseline disposal scenarios .
scenario Section 15.1
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The following data and parameters shall be monitored during the quantification 0

period. Monitoring shall follow the procedures and frequency described in the
monitoring plan and be consistent with the MRV Tool of the BioCarbon Standaf@

data shall be recorded, archived, and made available for verification.

Table 5. Data and parameters monitored

X
&

(non-soil)

. S Monitoring

Parameter Unit Description Method " quency

Moisture Average moisture ;3:10 r;is:o o Per batch or

content of % content of biomass moiz weekl

feedstock input Y

sepso

Type and source Classification and D&'Vﬂry

of biomass — origin of each bion;ass‘ \records, Continuous

feedstock type used A A eclarations

ggiﬁ:rty of ¢ I(:/issu(sz?;; ¢ / \ Weighbridge or | Continuous /

produced proguctio St calibrated scales | per batch

Biochar

properties (e.g., Physic mical ducti

fixed carbon, — C cteristics for Laborgtory Per production

H/Corg ratio, ity and eligibility | 2n21Ysis lot

pH) 0

Energy Fossil fuel used for

consumption llte& >seed1ng, harvesting, Fuel_logs, Monthly

(fuel) transport or invoices, meters

Ia processing

Energy Electricity used

consumpti kWh during biochar ?ﬁxe/:)eiiz;)r Monthly

(electrici processing

Qr i Distance from

Tr@o km feedstock origin to GPS, delivery Continuous /

@ ces plant and to logs per delivery
application site
;F;anf}?il;:tl:ltc;gz — Flf}e[:l’eu:igehlde and Project records | As needed
Mass of biochar Field loos
Biochar t/ha applied per hectare applica I:gi(;n Per application
application rate (soil) or per volume rgcpor ds event
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Parameter Unit Description Monitoring Frequenc

P Method 1 Y
Location of GPS/ Coordinates of GIS / delivery Continuous
application map biochar use sites records
Soil
incorporation Description of how Field Per apolicatio 0
method or — and where biochar is monitoring / PP ° U

L . . event
application applied design records \
matrix N X
Leakage control Evidence of mitigation | Declarations, @:15
measures (if — actions to avoid contracts, A
applicable) biomass displacement | reports N
- A %
Reversa!s or loss Quantification of any Fleld . \ required /
events (if tCO,e inspections,
. loss of carbon stored . per event
applicable) testing C
Vv

19 Quality Assurance and Quality Cont@ A/QQC)

Project holders shall establish and implemen

(QA/QC) system to ensure the accuracy, gonsiSte
of all data, measurements, calculations,é'%

activity.

lipy Assurance and Quality Control

y, transparency, and completeness

cumentation related to the mitigation

The QA/QC system shall includ&a&nimum, the following components:

19.1 Roles and Responsibiliti

(a) Assign clear n&})ns ilities for data collection, management, QA/QC, and

reportin

(b) Desi Zualiﬁed personnel or third-party laboratories for laboratory analysis
ibration.

19.2‘C§'!1ration and Maintenance of Instruments

ure 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.
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19.3 Data Management

(a) Establish procedures for consistent and secure storage of all monitored data, ‘0

both in digital and physical form. . O
(b) Maintain audit trails for data collection, transfer, processing, and repor@'

(c) Implement backup systems to prevent data loss. \&/G

19.4 Verification and Cross-Checking

(@) Perform internal cross-checks of data against in ;ent sources (e.g.,
compare fuel invoices with meter readings; bioma@p t vs. biochar output).

(b) Apply plausibility checks to detect outli.ers, ps,’Or inconsistencies.

19.5 Documentation and Record-Keepingm\xr

(a) Maintain comprehensive reco@

ive measures, and equipment logs.

all monitoring activities, laboratory

results, QA/QC procedures, ?

(b) All records shall b retﬁﬁed for at least two years beyond the end of the last
quantification pel longer if required by the BioCarbon Standard or
national regulatjon.

19.6 Corrective Ac@,

(a) Es@; procedure to identify and correct errors or anomalies in data or

Q' itoring practices.
cument all corrective actions taken and report any material errors to the
Conformity Assessment Body (CAB).

019.7 Independent Review (Optional)

Project holders may engage third-party experts or institutions to conduct periodic
independent QA reviews to strengthen data integrity.
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The QA/QC procedures shall be described in the Project Document and shall be
subject to validation and verification.

20.1 Status

20 Document Status and Publication Format 0

ion is

[ ]
This methodology has been developed and approved in accordance with the Bi &\bén
procedures for the development of mitigation methodologies. The curr
authorized for use in the GHG Crediting Program as of August 2025. l\&;/

20.2 Version

Public Consultation Version. August 1, 2025 00%

Approved by: Technical Committee of BioCarbon Cert C

Supersedes: Not applicable (initial version) ,\'&

20.3 Publication Format

This methodology is published in di format (PDF) on the official website of
BioCarbon Cert. Any printed copie nofficial reproductions shall be cross-checked
against the version available in4he offigial registry. In case of discrepancy, the digital

version in force shall pre 110
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In production of biochar, thermochemical processes that can be used to treat biomass

include pyrolysis, gasification, hydrothermal processing, and combustion. Each

. . . .. [J
these processes is defined by specific operating conditions (e.g., temperature, pre

of oxygen) and feedstock requirements for optimal conversion to the produc
primary interest. Each process results in varying fractions of gaseous, li

products (Pecha et al., 2022).

Eligible production processes include:

(@) Pyrolysis

(b) Gasification (if biochar is a co-product)

(c) Biomass boilers (limited use; high-c

i
The general conditions of pyrolysis (slo%

ast), gasification and combustion are

described in the following table.

o

A
%‘0'

X
O

f

d solid

@ash <5% of throughput)

N

Slow Pyrolysis Fast' Pyrolysis Gasification Combustion
Time required | minutesg h & seconds seconds seconds
for reaction
Typical particle | Biochar Wyield | saw  dust - | milled wood - | wood chips
size for | (wt %) milled wood wood chips
operation
Temperature @\—800 400 - 700 750 - 1,000 1,000 - 1,200
(°O)
Main prodyc biochar bio-oil syngas heat
Bioc 1eld 15 - 30 5-10 <2
(wt. %

technological requirements are the following:

Temperature monitoring required:

(@) 2600°C ensures long-term biochar stability.

(b) 350-600°C allows moderate stability with controlled degradation.

Public Consultation

Page 93 / 109

August 2025



BioCarbon

Standard

*At least 70% of process heat shall be recovered.
Technological Parameters:

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

(b) Oxygen Limitation: Strict control over oxygen levels to prevent combush@nd
optimize char yield.

(c) Moisture Content: Feedstock moisture should not exceed 20% t &m process

efficiency.

(d) Emission Controls: Systems shall include thermal oxidiz@articulate filters, and
gas scrubbers.

(e) Energy Recovery: Process waste heat shall b tlgad for drying feedstock or co-

generation purposes. \,'\

&
N
OC’
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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 ° OQ'

(i) Biomass residues and by-products that are not used for other tlve

purposes and would otherwise be left to decay, openly burnem ed of

in a non-beneficial manner (e.g., agricultural residues, sa pruning
waste).

(i) These feedstocks are eligible without additional justi@%, provided that:

(iii) Their collection does not result in negative so@m impacts or increased

erosion;

([ ]
(iv) They are not diverted from an existi&{%g}with equal or higher climate or

ecosystem value;

(v) They are documented and tr Q’throughout the value chain.
&A

(b) Purpose-Grown BiomassQe icated Crops)

Purpose-grown biornass Q used as feedstock if all the following conditions are
met:

(i) No land&ange has occurred that involved the conversion of natural

ec@
(ii) tivation-related emissions are included in the project boundary and
C ounted for in the net GHG results;

fodder, energy crops) unless the project demonstrates that carbon credit

QQiii) The biomass is not diverted from other high-value uses (e.g., food production,

revenues are essential for viability;

(iv) Documentation is provided to verify land tenure, planting history, inputs
applied, and biomass yields.
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(c¢) Not allowed Feedstocks

(i) The following biomass types are not eligible under this methodology:

(i) Biomass derived from deforestation or land-use change involving nativ

ecosystems;

(iii) Biomass grown on peatlands or drained wetlands;

&

(iv) Biomass that is legally required to be used for other purpo .&% animal
bedding, soil amendment);

harm.

(v) Biomass from sources that involve human rights Vio%'%or environmental

In consistency with the description above, this met ngy considers eligible the

permissible biomass established in the short hgt ermissible biomasses to produce
biochar according to the European Bloch“ cate (EBC) (European Biochar

Certificate, 2022).

Agricultural Biomass

,.(\

L

g@ vine, and shrub prunings

Annual &‘vnmal energy crops (e.g., corn, miscanthus,
sunﬂ
mass from short rotation plantations (SRC)

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

>Vegetables (only residual/waste materials)

Seeds (expired ones)

Forestry & Woo

N

cessmg

Bark

Wood chips (mechanically treated, firewood)

Wood residues (sawdust, shavings)

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

@ dscape & Urban Biomass

Foliage

Root stocks (with max. 10% soil content)

Biomass from nature conservation

General landscaping residues

Urban green cuttings

Wastepaper (limited to low mineral filler and varnish

content)
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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)

°
Alcohol distillery residues (fruit, grain, potato mashes) \

Spices and seasoning residues

Starch production residues (potato, corn, rice) 0
Brewery residues (spent grains, lees, sludge)
Winery residues (pomace, lees, sludge)

Coffee, tea, tobacco residues v‘:

Mushroom substrates (peat content not cregi

Water & Marine Biomass Screenings, floating debris, mowed w (low plastic
contamination)
Aquatic plants & algae (controlled Water quality required)
Anaerobic Digestion | Non-animal digestate (anim l@c@ materials <40%)
Residues C

Note that this methodology excludes the treaf.ed @)d, fossil-derived materials, and
purpose-grown crops. X&
C

The land in which biomass is produced d tain forest and/or contains a forest
plantation that before the start of the projec harvested and the land would be neither

reforested nor will regenerate on its own 4toja forest in the absence of the project activity.

The approved additives (Max. 10%
(a) Lime, Bentonite, oc@ der, Clay, Soil
(b) Wood & plant&h{es ertified only)

Leakage Risk Comsiderdtions

Biomass @ks with a prior productive use or market value shall be subject to
leakage ass@ssment. The following are considered to carry a high risk of leakage and
may, ﬁe used if the project can demonstrate that carbon credit revenue enables a
6 ition 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;
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(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. ‘Q'
'O
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Appendix 3. Renewable biomass™

Biomass is “renewable” if one of the following five conditions applies:

1. The biomass is originating from land areas that are forests>? where: 0
: O

(a) The land area remains a forest; and

(b) Sustainable management practices are undertaken on the as to
ensure, in particular, that the level of carbon stocks on these reas does
not systematically decrease over time (carbon stocks emporarily

decrease due to harvesting); and,

(c) Any national or regional forestry and nature c QIOH regulations are
com- plied with. 6

2. Thebiomass is woody biomass and orngateqjom croplands and/or grasslands

where:

(a) The land area remains croplan or grasslands or is reverted to forest;

(b) Sustainable mana em pragtices are undertaken on these land areas to
ensure that the l carbon stocks on these land areas does not

systematically dec ase over time (carbon stocks may temporarily decrease
due to harves ) and

(c) Any na or regional forestry, agriculture and nature conservation
reg s are complied with.

3. Thg» ass is non-woody biomass and originates from croplands and/or
o

*” 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 11/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").

ds where:
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(@) 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 nor,ov
systematically decrease over time (carbon stocks may temporarily deere@

due to harvesting); and 0
(c) Any national or regional forestry, agriculture and natux&:@’mtion

regulations are complied with.

4. The biomass is a biomass residue?® and the use of that bi%&esidue in the
project activity does not involve a decrease of carbon n particular dead
wood, litter or soil organic carbon, on the land where the biomass
residues are originating from. For example, if b gfrom sugar production
would in the absence of the CDM be dumped or%éft to decay and is used for
energy generation under the CDM, it c b med that the use of the bagasse
does not affect the sugar cane cultivati Xtices and hence the carbon pools
of the respective soils. In contrast, whe®e d CDM project involves the collection of
éﬂt be collected in the absence of the CDM,

arded as renewable, since it would result in a

dead wood from a forest, which wo

the extracted biomass cannot b@
decrease of carbon stocks. (

5. The biomass is the no fraction of an industrial or municipal waste.

Otherwise, where nm&e nditions applies, the biomass is considered as “non- renewable .

Baseline Emissi ssumptions

In accor ith section 15.1, baseline emissions from biomass decomposition shall
be éﬁatively assumed to be zero unless verifiable, site-specific evidence

trates that significant methane (CH,) or other greenhouse gas emissions would
rin the absence of the project.

* 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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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., avoidegd 0
from biomass left in piles or dumps) shall not be credited. This conservative
ensures alignment with the BioCarbon Standard’s environmental integrity @ rds

and prevents the overestimation of mitigation outcomes. ,\S{

Leakage Assessment and Deduction

Project holders shall identify any leakage risks associated iomass sourcing,
including displacement of prior uses or market impact re leakage is likely, a
conservative deduction shall be applied to the net effii reductions. Suggested

default deductions, unless more precise data are available?
[

(@) 10% for biomass previously used for a% edding or mulch;
(b) 15% for biomass diverted from e se;

(c) 0% for biomass classified as e with no prior use.

materials, on-site compe ), the deduction may be reduced with justification.

If leakage mitigation me% Qae implemented (e.g., substitution with alternative
nsatl

Table A3.1 - Feeds&ak ge Risk Classification and Deduction Factors

This table sh Qﬁsed to assess the potential leakage associated with each feedstock
type. Projectholders shall apply the corresponding deduction unless they provide site-
speciﬁ@ nce that leakage is fully mitigated or does not occur.

e

Prior Use or
Leakage Risk | Default Mitigation
fEestec ke Ll Level Deduction (%) Notes
Value
Agricultural residues No . deduction
with no prior use (e.g required.  Shall
©7 | None Low 0% demonstrate lack
burnt straw, field .
of prior
waste) e
utilization.
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Prior Use or

Sawdust from
industrial milling

potential use
for pellets or
boards

Low to Medium

/

Leakage Risk | Default Mitigation
Bsaritiaelic s bt Level Deduction (%) Notes
Value
Residues  currentl Energy  use Deduction applies
Y (local . o unless equivalent
used as fuel (eg., . High 15% o .
bagasse, fuelwood) combustion, substitution is
£asse, boilers) documented.. ,3
Crop residues used for | Livestock N,f /ayi }) :lfgdl.lcl&&
animal bedding or | sector, soil | Medium 10% 57 &( v
mulch management
assess
Purpose-grown Competes land-use
biomass  (non-food with land for Variable 10-30% .
crops) other eduction
production depends on
A context.
By-product, May be exempt if

deemed waste by
facility and not
sold.

Urban green waste
(landscaping)

Intermittent
use, variable

\

Site-specific
assessment
required.

Forest residues (non-
commercial thinning)

Left in field,
minimal use

Low

0%

Demonstrate no
existing market or
ecosystem role.

If the project implements leakage miti
percentage may be reduced, with just1
If the absence of prior use is

ation’

The deduction is applied to the total net projegt GHG emissions (before applying the buffer).
tionmeasures (e.g., alternative supply to previous users), the

ented and validated, a 0% deduction may be applied.

L
&

S
Y
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Appendix 4. Soil and Non-Soil Uses of Biochar

Biochar has a wide range of soil and non-soil applications. Its primary role in
agriculture helps improve soil health and crop productivity, while its non-soil uses
include environmental protection, energy storage, industrial applications, and‘o
consumer products.

°
Soil Applications of Biochar G&/

Biochar is widely used in agriculture and environmental applications rove soil

quality and plant growth. Some key soil-related uses include: 6;0,

(a) Soil Amendment ,0

e Enhances soil fertility by improving nutrient re@ and availability.
e Reduces soil acidity, acting as a pH buffer. C

e Boosts microbial activity and pro% neficial soil organisms.

(b) Water Retention and Drainage 0

e Increases water—holdingﬁp& in sandy soils, reducing drought stress.

e Improves drainagej soils, preventing waterlogging.

(c) Carbon Seques@

o Stores in the soil for hundreds to thousands of years, reducing

at ric CO, levels.
(d) Contaminant Remediation

0 Absorbs heavy metals, pesticides, and organic pollutants, reducing soil
contamination.

e Prevents nutrient leaching into groundwater, improving water quality.

(e) Compost Enhancement
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o Improves the quality of compost by stabilizing nutrients and reducing odors.

e Enhances microbial decomposition and speeds up composting.

Non-Soil Applications of Biochar ‘0
)

Beyond agriculture, biochar has a wvariety of industrial and environ
applications:

(a) Water Filtration \&/G
e Actsasanadsorbent to remove toxins, heavy metals, and p l’l@ts from water.

e Used in wastewater treatment plants and household wateg filters.

(b) Livestock and Animal Feed Additive CO
e Enhances digestion and nutrient abs&\j’@ animals.
e Reduces methane emissions and %

(c) Air Purification
e Used in air filters to movkharmful gases, odors, and volatile organic
compounds (VO O

(d) Construction Mate%

odors from manure.

. Incorpo@aﬁ'lto concrete and bricks to improve insulation and carbon
capt

. &n eco-friendly alternative in asphalt and building materials.
6@7‘9}/ Production

e (Can beused as a renewable fuel source in biomass energy systems.
e Enhances efficiency when mixed with coal or other biofuels.

(f) Industrial and Chemical Applications
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e Actsasa precursor for activated carbon production.

e Used in catalysis and chemical adsorption processes.

(g) Textile and Consumer Goods ‘Q’
'O

e Added to fabrics for moisture-wicking and odor-absorbing properties. \

e Used in cosmetics and personal care products for skin detoxiﬁcationgv
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Default values for biomass cultivation

Table 1. Relative stock change factors for different management activities on cropland®

[Tropical montane

Factor type | Level Temperature Moisture Factor | Description and criteria
regime regime value
Land use (fiu) | Long-term Cool temperate/| Dry 0.77 Area has been conti @
cultivated Boreal Moist 0.70 managed for cro ore
than 50 years
Warm Dry 0.76 ,\a&
temperate Moist 0.69 ‘0'
Tropical Dry 0.92 ‘ E
Moist/Wet 0.83
\ 4
Land use (fiy) Set aside (< 20| Temperate/ Dry 0.9 epresents temporary set
yTS) Boreal and \roist /Wet aside of annually cropland
Tropical (e.g., conservation reserves)

or other idle cropland that
has been revegetated with
perennial grasses.

r;a '\.\C 0.88

Management [Full tillage Al W&md 1.00 Substantial soil disturbance
(fmc) i et with full inversion and/or
« frequent  (within  year)
tillage  operations. At
planting time, little (e.g.
‘( <30%) of the surface i
(\ covered by residues
Management [Reduced tillage }{emperate/ Dry 0.98 Primary and/or secondary|
(fac) Bogeal Moist 104 tillage but with reduced soil
/ ' disturbance (usually|
0 Tropical D o shallow and without full
e P Iy 99 soil inversion).
Moist/Wet 104 Normally leaves surface
Warm Temperate Dry 0.99 with >30% coverage by
g Moist/Wet 1.05 residues at planting

Man@n t No-tillage Cool Temperate/| Dry 1.03 Direct seeding without
Boreal Moist 1.09 pr'irr'lary til'lag?, with on'ly
minimal soil disturbance in|

Tropical Dry 104 the seeding zone.
Moist/Wet 1o Herbicides are typically|

% Adapted from 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Vol. 4, Table
5.5), by the Intergovernmental Panel on Climate Change, (IPCC, 2019¢)
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Factor type | Level Temperature Moisture Factor | Description and criteria
regime regime value
Warm Dry 1.04 used for weed control
temperate Moist/Wet 1.10

Table 2. Relative stock change factors for different levels of nutrient input on cropland® ®

Y

A o

Factor type  [Level [Temperature Moisture Factor value Description and criteria
regime regime
Input (fiv)  [Low [Temperate/ Dry 0.95 [There s oval of]
Boreal Moist 0.92 residue ollection or
- bumﬁé}}r frequent bare-
Tropical Dry 0-95 fallowing, or production of|
Moist/Wet 0.92 ielding low residues
Tropical montane n/a 0.9 % vegetables, - tobacco,
otton), or no mineral
fertilization or N-fixing
C crops
[nput (fin) Medium Al Dry ae 1.00 All  crop residues are
Moist{W, returned to the field. Iff
‘\(\ residues are removed, then
supplemental organic
matter (e.g. manure) is
A\} added.
Additionally, mineral
Q fertilization or N-fixing
crop rotation is practiced.
Input (fiy)  High  without \/ " Dry 104 Represents  significantly]
manure :@ M oist/Wet i greater crop residue inputs
1cal over medium C input
&Troacal Montanepn/a 1.08 croPPing system's due to
7 additional practices, such|
Q’ as production of high
e residue yielding crops, use
of green manures, cover
crops, improved vegetated
fallows, irrigation, frequent
0 use of perennial grasses in
annual crop rotations, but
without manure applied
(fiv)  [High with[Temperate/ Dry 137 Represents  significantly,
manure Boreal and higher C input over
[Tropical medium C input cropping

* Adapted from 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Vol. 4, Table

5.5), by the Intergovernmental Panel on Climate Change, (IPCC, 2019¢).
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Factor type  [Level [Temperature Moisture Factor value Description and criteria
regime regime
- Moist/ Wet 1.44 systems due to an
additional  practice  of]
Tropical Montanen/a 141 regular addition of animal
manure

Table 3. Relative stock change factors (fLU, fMG, and fIN) for grassland management”&
A

.\Qﬁ\

Factor type  [Level Climate regime | Factor value [Description
Land use (fiy) |All Al 1.00 IAll permanent gras m assigned a
land-use factor)l
Management [Non-degraded [All 1.00 Non-deg and sustalnably
(fmc) grassland managed% without
s1gn1ﬁ nagement 1rnprovements
Management [High intensityAll 0.90 Hlvntensuy grazing systems (or
(fmc) lgrazing cuttiig and removal of vegetation) with|
* Q—dﬁs in vegetation composition and
\ ossibly productivity but is not severely
~ degraded
Management [Severely Al o Implies major long-term loss of]
(fmc) degraded ,\} productivity and vegetation cover, due
to severe mechanical damage to the
vegetation and/or severe soil erosion
A
Management [[mproved Tempe&/ 114 Represents  grassland  which  is
(fmc) grasslands v sustainably managed with moderate
= grazing pressure and that receive at least
one improvement (e.g. fertilization,
X Trc\ical Montane 116 species improvement, irrigation)
Input (fiy)  Mediu Man® 1.00 Improved grassland where no additional
(applied only] management inputs have been used.
r° llmpdr oved % Al 111 Improved grassland where one or more
grassland) -
additional management]
inputs/improvements have been used
0 (beyond that required to be classified as
{‘ improved grassland)

OV

** Adapted from 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Vol. 4, Table
6.2), by the Intergovernmental Panel on Climate Change, (IPCC, 2019c¢).
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