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1. Introduction

1.1. Using this document

This Methodology document is divided into five main chapters supported by Annexes which
list the documents for the Program processes, data requirements, Standard Operating
Procedures, and Governance and Policies. The chapters are:

1. introduction
2. 1SO 14064:2019 principles
3. the CAS Soil Carbon Methodology Program

4. requirements for Program application, registration, validation, operation, monitoring,
reporting, and verification of soil carbon projects under this Methodology

5. formulae and data used to calculate baseline emissions

This Methodology will enable participants to work in any global jurisdiction with relevant,
accurate, consistent, and transparent procedures and data to quantify the Greenhouse Gas
(GHG) net reductions and removals from soil carbon sequestration projects.

All data derived from the application of this Methodology are securely managed in the CAS
Portal using the Azure Database, the Azure Confidential Ledger and the blockchain based CAS
Registry. Standard Operating Procedures and Governance and Policies are viewable in the
CAS Portal. Data and reports are hyperlinked within the Portal to create an end to end digital
chain of custody visible to interested parties and intended users.

Validation and verification reviews under this Methodology are conducted pursuant to the
requirements of 1ISO 14064-3:2019.

The enhanced accuracy and precision, more streamlined operations and lower costs are
expected to result in higher and more regular financial returns to participants who choose to
operate under this Methodology.

1.2. Sources

This Methodology is based on the following international standards:

e |SO 14064-2:2019
e |SO 14064-3:2019

For the calculation of GHG emissions, the Methodology uses the latest version of the Cool
Farm Tool (CFT) - https://app.coolfarmtool.org/ - to quantify outputting GHG emissions of the
project. Emissions are reported for the three main GHGs: CO;, CH4 and N2O as the major
sources of on-farm emissions associated with the production of agricultural products.
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1.3. Program Overview

This Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM) document was developed
by Carbon Asset Solutions Ltd (CAS) to guide and specify GHG emissions reductions and
removal projects based on soil carbon sequestration using the ISO 14064-2:2019 standard for
project registration, recording, management, monitoring, and reporting and I1SO 14064-
3:2019 for project validation, verification and issuance of Carbon Credits. Together these
deliver the CAS-SCM as a precision, efficient and transparent Measurement,
Recording/Reporting and Verification (MRV) supply chain for soil-based Carbon Credits.

Creating a single digital, integrated MRV platform eliminates the inefficiencies, costs and lack
of real time transparency of methodologies that have multiple providers and systems. The
result is GHG reductions and removals enhancements that can be delivered to market at a
lower cost, with higher precision and increased governance and transparency.

The aim of the CAS-SCM is for project owners to benefit from technical support and earn
financial rewards for altering their farming and land management practices in ways that result
in GHG emissions reductions and removals. The duration of a project participation agreement
is open to allow project owners and participants to obtain maximum benefit. The baseline
period for the CAS-SCM is minimum 3 years prior to the project commencement.

The project uses an activity-based, globally applicable empirical model called the Cool Farm
Tool (CFT) for the quantification of changes to net GHG emissions from farming practice
changes. The CFT calculates the emissions of the three main GHGs associated with the
production of agricultural crops: carbon dioxide (CO;), methane (CH4) and nitrous oxide (N»O).
Each of these GHGs are included in the scope of both the baseline and project scenarios used
in the project. This includes CO, emissions and removals associated with:

e soil carbon stock change;

e changes to practices;

e changes to biomass;

e fuel and energy use; and

e synthetic fertiliser and pesticide.

It also includes CHs emissions from crop residue management and livestock via manure
management and enteric fermentation. N,O emissions from crop residue management,
synthetic fertiliser use, and livestock via manure management are also included.

Purpose

The purpose of the CAS-SCM is to accelerate the Carbon Credit life cycle, replace estimation
methodologies for soil carbon stocks with precision measurement, significantly reduce
transactional costs including soil sampling and analyses, validation, and verification costs,
while enabling project data and information to be independently reviewed by interested
parties and intended users.

Using ISO 14064-2:2019 as the reference standard for project management enables a global
and reliable standardised approach for quantification, recording, monitoring, and reporting
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of GHG soil projects, promoting comparable results among different stakeholders and GHG
programs in different geographies.

Using ISO 14064-3:2019 as the reference standard for validation and verification enables a
global and reliable standardised approach for the issuance of GHG reductions and removals
enhancements.

The CAS-SCM operates to deliver a reasonable level of assurance for all projects, a degree of
uncertainty of 5% or less and a level of confidence of 95% or greater.

CAS-SCM Platform

The CAS-SCM connects three technology platforms to deliver a fully integrated digital ISO
referenced Measurement, Recording/Reporting and Verification (MRV) based standard.
These technologies are described in section 1.4.

The CAS-SCM establishes procedures to calculate the GHG emissions reductions and removals
resulting from the adoption of improved agricultural land management and regenerative
agriculture practices which increase soil carbon sequestration.

The Methodology quantifies net emissions of CO,, CHs and N,O from farmer operations using
the functionality of the CFT via a bespoke APl developed by CAS. The Methodology is
compatible with regenerative agriculture.

CAS-SCM Carbon Credit Principles

The global transition to sustainability coincides with new regulatory reporting standards
designed to eliminate the inaccuracy, uncertainty, double counting and greenwashing that
has eroded trust in many voluntary carbon market credits.

The CAS-SCM operating under the procedures of 1ISO 14064-2:2019 and ISO 14064-3:2019
delivers Carbon Credits designed to meet the Ten Core Carbon Principles of the Integrity
Council for the Voluntary Carbon Markets. These principles are:

1. Effective Governance: Carbon-crediting programs must have robust governance to
ensure transparency, accountability, continuous improvement, and overall credit
quality.

2. Tracking: Programs should uniquely identify, record, and track mitigation activities
and issued carbon credits securely.

3. Transparency: Comprehensive and transparent information on credited mitigation
activities must be publicly accessible.

4. Robust Independent Validation and Verification: Third-party validation and
verification of mitigation activities are essential.

5. Additionality: Emission reductions or removals from the activity must be additional,
incentivized by carbon credit revenues.

6. Permanence: Emission reductions or removals should be permanent or address
reversal risks.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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7. Quantification of Emission Reductions and Removals: Robust quantification based on
scientific methods.

8. No Double-Counting: Credits should not be double-counted toward mitigation
targets.

9. Sustainable Development Benefits and Safeguards: Mitigation activities must align
with industry best practices on social and environmental safeguards while delivering
positive sustainable development impacts.

10. Contribution Toward Net Zero Transition: Activities should avoid locking in
incompatible GHG emissions, technologies, or carbon-intensive practices.

Sustainable Development Goals

The global transition to a net zero carbon economy is accompanied by corporations
transitioning towards more robust Environmental, Social and Governance (ESG) cultures that
align with stakeholder and consumer expectations.

Carbon Markets are differentiating carbon offsets that deliver Sustainable Development Goal
(SDG) co-benefits as premium products that are more sought after and attract significantly
higher prices.

The CAS-SCM supports the transition to sustainable agricultural practices with a significant
climate action benefit as well as:

e increased farm yields and prosperity for food security

e reduced fossil fuel use and chemical inputs in agriculture

e greatly improved water utilisation and conservation

e increased farm income and economic empowerment for rural communities
e biodiversity

e economic and social prosperity for developing countries

The CAS-SCM identifies and collects data with potential direct co-benefit contribution to 9 of
the 17 SDGs and indirect contribution to 6 others.

Data on quantifiable ESG/SDG benefits relevant to each project are recorded at the time of
project onboarding and monitored during the project life cycle. The ESG data collection and
output which is not subject to this Methodology is separately verified as meeting
international Sustainability Accounting Standards Board reporting requirements.

1.4. Technology Overview

The CAS-SCM integrates three cutting edge technologies to streamline the carbon removal
ecosystem.

It delivers an accurate, transparent, cost-effective, and audited Measurement,
Recording/Reporting and Verification (MRV) pipeline that meets the objectives of ISO
standards 1SO 14064-2:2019 and ISO 14064-3:2019.
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The CAS MRV technologies are:

e Measurement: precision soil carbon digital mapping technology through Mobile
Inelastic Neutron Scattering (MINS) that measures changes in carbon concentrations
at an atomic level across a wide area. The MINS technology delivers a significantly
more accurate, real-time result at a fraction of the cost of any other process.

e Recording/Reporting: cloud based secure data management of project data on the
Microsoft Azure Database, MINS soil carbon measurement data on the Microsoft
Azure Confidential Ledger and Carbon Credit data on the blockchain CAS Registry.

e Verification: digitally integrated verification and validation audit system using
proprietary software to deliver a novel application of 1ISO 14064-2:2019 and 1SO
14064-3:2019 that meets the standards’ objectives while removing the complexity,
cost, and fragmentation of existing methodologies.

Measurement

The mobile high speed soil scanning technology measures soil carbon levels more accurately
and across a larger area than other traditional soil methods. For example, depending upon
scanning speed and measuring configuration the patented technology may scan a minimum
of 2.5% and up to 7.5% of the volume of an area which is an improvement on the soil sample
volume method by many orders of magnitude (see Table 1). The result of this technology is a
guantum leap in the ability to measure soil carbon with speed, accuracy, and certainty.

The following accuracy statement has been endorsed by the United States Department of
Agriculture:

The MINS soil carbon scanning process will deliver large field level measurement
within 4.0 mg C/cm3 at the 95% confidence level, a 49% improvement in accuracy
compared to the gold standard traditional soil sampling approach.

The development of MINS Carbon measurement technology represents a fundamental shift
to volumetric soil-carbon measurement from previous gravimetric approaches that estimated
carbon content. MINS measures total carbon (organic and inorganic) by scanning very large
volumes of soil and calculating the weight of resident carbon. This shift delivers significant
accuracy and confidence in the results and allows for cost effective carbon measurement on
a global basis.

By measuring total carbon in the soil - both organic and inorganic — the MINS technology
eliminates potential error from loss of inorganic carbon through natural process as new
agriculture practices are implemented. As organic content improves, biologic activity will
increase and as a result the associated life-cycle processes may reduce inorganic carbon. The
CAS-SCM therefore calculates net sequestered carbon. While inorganic carbon is largely
stable, net additionality must also recognise and measure any potential change (loss) of
inorganic carbon. The CAS-SCM delivers this.
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Diagram 1: Mobile Inelastic Neutron Scanning (MINS) unit

The following screen shots provide an operator’s perspective of the MINS in action. The user
interface provides the operator with visual oversight of the progress of the scan.

Diagram 2: MINs unit in operation

The scanning pattern is geo-synchronized and recorded in immutable logs in the Azure
Confidential Ledger to provide a permanent and exact record of the measurement and
mapping linked to precise location co-ordinates.

Scanning patterns are pre-set in the MINS software and path planning software and an auto
steer mechanism ensures that scans are executed to the same pattern and locations for each
crediting period scan, thus providing greater certainty of the true increase of carbon levels in
the soil. The output from this new process is a soil carbon map as shown below. These maps
are useful tools for farmers and CAS.
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Diagram 3: MINS Soil Carbon Map

Total Carbon Content for
10 cm depth ~ 324 metric ton

A soil carbon map provides the farmer with the
gradients for the carbon % in the soil, and the total
carbon amount in the area measured. In this case,
which is a cotton field, the total tonnage is 324 Mt.

Knowing the carbon gradients allows the farmer to
plan how best to manage carbon increases in the
future over particular land areas. The gradients
show that most of the area is under 2% soil carbon,
which is typical of a poor and over farmed soil. A
good healthy soil will be around 5% and up to 10%
in some climates and soil types.

)
0 /50 100 200
7=

The map provides the farmer with the gradients for the carbon percentage in the soil, and the
total carbon amount in the area measured. Future increases are measured against this base
level. Knowing the carbon gradients allows the farmer to plan how best to manage carbon
increases in the future over land areas.

The following table provides a comparative analysis between the MINS accuracy/precision
and area/volume measurement compared with other methodologies.

Table 1: Accuracy/Precision Comparison

Remote
Sensing

Criteria CAS/MINS Core Sampling Near-infrared Spot Modelling

Measurement Depth (cm) 30 30 30 0 2D only
Measurement Area/100ha (m?) 20,500 0.005 0.005 0 1,000,000
Sample Volume/100ha (m?3) 6,080 .164 .164 0 0
Accuracy High High Medium Low Low
Precision High Low Low Low Medium
Operational Expense S $S$SS $$ S SS

A significant challenge with measuring carbon in soil is to measure carbon density over large
fields that are heterogenous both horizontally and vertically. Soil sampling with a core and
subsequent careful analysis with chemical analysis of carbon and bulk density measure of
multiple depths can measure the soil carbon density at any one point in the field. However,
it cannot provide any accurate measure of the soil carbon density in any direction away from
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the point of measure. The MINS technology provides soil carbon density that integrates
results both horizontally and vertically as it moves across the field.

Recording and managing the soil carbon data

Data including the Project Interest Note, the Project Participation Agreement, the Project
Design and Review Plan, Validation Report, Project Review Report, Project Execution
Document, and the Verification Report are recorded in the Microsoft Azure Database. The
MINS data is recorded in the Azure Confidential Ledger.

The Microsoft Azure Confidential Ledger is a highly secure service for managing sensitive data
records based on a permissioned blockchain model that offers data integrity, immutability,
and tamper proofing, to ensure all records are kept intact.

The Azure Confidential Ledger runs exclusively on hardware-backed secure enclaves, a heavily
monitored and isolated runtime environment which keeps potential attacks at bay.

The CAS Registry is a blockchain ledger that draws selected data from the Azure Database and
Azure Confidential Ledger and codes it into blockchain based smart contracts that allows
interested parties and intended users (such as Carbon Credit buyers, reviewers, auditors,
regulators, and other parties) to review the entire MRV pathway for each Carbon Credit. Data
includes SDG co-benefit data to assist corporate buyers to consider SDG/ESG reporting
obligations in their selection criteria.

The blockchain database CAS Registry has the highest level of data integrity and immutability.
It also allows for the Carbon Credit to be automatically retired upon purchase as an offset.

Verification and Validation

As a fully integrated and transparent digital system the CAS-SCM enables efficient and cost-
effective auditing processes.

The data used in the project validation, design, baseline scenario, monitoring, GHG emissions
calculation, GHG removals measurement, and verification are recorded in the Azure Database
and logs and records are viewable by interested parties and intended users (such as Carbon
Credit buyers, reviewers, auditors, regulators, and other parties) at any time in the project
life cycle to make the audit/review process highly transparent, efficient, and cost-effective.

Independent validation of each project is undertaken at time of onboarding, see Chapter 4.
Independent verification of Carbon Credits at each project life cycle is undertaken before a

verified Carbon Credit can be sold, see Chapter 4. Validation and verification reviews and
reports are undertaken by different parties.

2. 1SO 14064:2019 Principles

The CAS-SCM addresses the following key principles:

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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2.1. Additionality

The CAS-SCM requires additionality to be demonstrated by the adoption, at the project start
date, of one or more changes in pre-existing agricultural management practices. Practice
changes must be additional to business as usual. A practice change constitutes adoption of
one or more of the practices covered in the schedule of activities and the categories included
in Chapter 4, cessation of a pre-existing practice (e.g. stop tillage or irrigation), adjustment to
a pre-existing practice, or some combination thereof.

Under the CAS-SCM additionality is also assessed through:

Step 1: practice analysis and barrier assessment

The project based GHG reductions are quantified only if the project activity would not have
been implemented in its baseline scenario under a business as usual scenario and/or that the
project activity GHG removals are greater than the baseline GHG removals.

Barrier assessment (factors that may impact upon a project’s transition to additionality) is
conducted to identify the plausible and credible baseline scenario — refer to Chapter 4.

Step 2: investment analysis

For a project using the individual historical practice baseline, changes to the project’s
practices that improve project net GHG reductions and/or removals are considered
additional. This definition provides confidence that regulatory surplus is achieved.

In line with 1SO 14064-2:2019, there must be confidence that additional revenue from the
project is the contributing factor driving practice changes, rather than other regulatory
incentives. An analysis is conducted for each project to identify if there are any regulatory
incentives, public sector grants, financial instruments for the project region, or whether any
other GHG incentives have been applied to the project.

2.2. Baseline Scenario

The CAS-SCM uses a static baseline scenario to model business as usual GHG emissions during
the first crediting period, benchmarked as approximately 2-3 years. The baseline scenario for
the first crediting period assumes that GHG removals from business as usual is zero. The
baseline scenario assumes pre-project agricultural management practices continue.

For each field in the project area, practices in the baseline scenario are established from a 3-
year historical perspective to produce an annual schedule of activities (i.e. tillage, planting,
harvest, fertilisation events) for each field within the project area. Baseline emissions are then
modelled assuming continuation of baseline activities.

At the end of a crediting period soil carbon stock change is directly measured in the project
area by the MINS technology and data on GHG emissions from project activities calculated
using the CFT. The baseline is re-evaluated as required by the CAS-SCM and revised to
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incorporate the new data, and if required, practices. This becomes the new baseline for the
subsequent crediting period against which the project is monitored and reported. The use of
a dynamic baseline in the CAS-SCM creates a more realistic view of the GHG impact of the
project.

The use of dynamic baselines meets conservative requirements (see below) as GHG emissions
reductions models which may be impacted by favourable or unfavourable periods will smooth
out over time. The CAS methodology confirms if a project is a net emitter or a net (or equal)
sequesterer of carbon.

The MINS precision soil measurement technology eliminates the need for estimation
modelling of soil carbon increases. Data from project records which is quantified by the CFT
to determine GHG emissions and the MINS data provide an accurate picture of the GHG
profile of the project and eliminates the need for alternative baseline scenario modelling.

2.3. Relevance

The CAS-SCM collects, measures, or empirically models all GHG SSRs, data and processes
relevant to the baseline scenario, the project, monitoring, and reporting. These data are set
out in detail in this Methodology document and the Annexes.

Project boundaries are identified as the physical boundaries of the project area, the GHG SSR
boundaries that are controlled, affected and related to the project, and leakage. These are
described in detail in the Project Design and Review Plan (Annex 6.3) and set out in Chapter
3 of this document.

The project uses the activity-based, globally applicable empirical model Cool Farm Tool (CFT)
to quantify changes to net GHG emissions from farming practice changes.

The CFT is a third-party tool developed and continuously improved by a consortium of leading
European universities, including Edinburgh, Cambridge, Aberdeen, Wageningen and Oxford,
working together through a non-profit organisation called the Cool Farm Alliance. As an
empirical model, it uses a set of mathematical equations built on data that emerged from
global in-field measurements and published in peer-reviewed journals. For example, its
calculation of N;O emissions is based on an empirical model built on an analysis of over 800
global datasets, while its soil carbon sequestration calculations are based on the results of
published studies using over 100 global datasets.

The CFT’s main feature is a GHG calculator that enables calculations of GHG emissions for a
farm. The CFT requires a range of input data, including soil characteristics, operational
practices and yields. Assessments of the GHG emissions for individual crops and livestock can
be aggregated into emission calculations across farm rotations.

An activity-based model best aligns with the project’s aim of incentivising practice changes,
especially when one considers that actual carbon stock changes measured in soils can also be
influenced by factors that are outside the control of individual projects, such as weather
extremes. Furthermore, while other activity-based models have been developed for
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individual country contexts around the world, the CFT is the only activity-based model of its
type that has been designed both to allow for the monitoring of all farming practices and their
associated emissions and to be globally applicable.

With this in mind, the CFT represents the best available GHG calculation methodology aligned
to the needs of CAS-SCM and is considered to be the most relevant.

2.4. Completeness

There are generally accepted to be three approaches to quantifying emission reductions and
removals resulting from the adoption of improved agricultural land management practices
under the following quantification approaches:

e Quantification Approach 1: Measure and Model — an authoritative model is used to
estimate GHG flux based on edaphic characteristics and actual agricultural practices
implemented, measured initial soil carbon stocks, and climatic conditions in sample
fields.

e Quantification Approach 2: Measure and Re-measure — direct measurement is used
to quantify changes in soil carbon stocks. Soil carbon stock changes in the baseline
scenario are directly measured in linked baseline control sites.

e Quantification Approach 3: Calculation — CO; flux from fossil fuel combustion and N,O
and CHs fluxes, excluding CHas flux from methanogenesis, are calculated using

eqguations contained in this Methodology.

Quantification Approach 1: Measure and Model.

CAS uses this approach to estimate the potential rate of carbon sequestration during the
current crediting period. This estimation model is applied following the establishment of the
measured soil carbon baseline for the crediting period using the MINS technology.

The purpose of the estimation modelling is to forecast to intended users what the potential
GHG removals enhancements may be from the project. This data is visible in the CAS Register
as a Future Carbon Removal Unit (FCRU).

CAS conducted a thorough review of authoritative and scientific evidence to develop a
conservative yet acceptable projected rate of gain/sequestration. A review was also
conducted of actual sequestration levels achieved by regenerative farmers over multiple
years.

As a result CAS has adopted a conservative midrange value of 0.08%-0.13% based on those
findings.

The precision MINS carbon measurement technology allows CAS to measure actual
sequestration rates every reporting period (benchmark 3 years) and review and sequestration
forecasts in line with actual carbon increase in projects.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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The purpose of forecasting the potential soil carbon sequestration for a project is to indicate
to interested parties the likely VCRU of the project and to allow for potential FCRU sales.

The increase in weight of the soil in the project area is the increase in carbon in the soil in the
project area® 2therefore:

Estimated gross increase in soil carbon in the project area = [Baseline Soil Weight (tonnes)]
X Increase Rate

Where Increase Rate is the increase in soil volume and it may vary from project to project with
a default conservative measure applied of 0.08% per annum

Baseline Soil Weight (tonnes) = [100,000,000 * 30 (cm) * Total Project Area (ha) * Soil
density]/1000000

Where 100,000,000 is the weight in grams of 1 ha of soil to a depth of 1cm at Soil Density 1.0.
i.e. There are 100,000,000 cm? in 1 ha of soil.

30 cm : depth of measurement

Soil density : default value of 1.35

(Typical values of the dry or bulk density of most soil vary within the range of 1.1-1.6 g/cm?>.
An average value would be 1.35 g/cm? for loamy soil)3*

Estimated net increase in soil carbon in the project area =

[Estimated gross carbon increase] — [Greenhouse gas emissions in conduct of project]
where greenhouse gas emissions are calculated as the project emissions minus the change
between baseline emissions and project emissions

Quantification Approach 2: Measure and Re-measure

This approach uses the MINS technology to directly measure soil carbon levels at the
commencement of crediting period and remeasure at the end of the crediting period.

The data on the changes in soil carbon levels is used, along with other data on GHG emissions
resulting from the conduct of the project and derived using Quantification Approach 3, to

calculate the number of FCRUs that convert to Verified Carbon Removal Units (VCRUs).

Quantification Approach 3: Calculation

! Actual case study Browns Ranch

2 Rodale Institute White paper

3 Raveendra Kumar Rai, Vijay P. Singh, Alka Upadhyay,

Chapter 17 - Soil Analysis,

Editor(s): Raveendra Kumar Rai, Vijay P. Singh, Alka Upadhyay,
Planning and Evaluation of Irrigation Projects,

Academic Press,

2017,

Pages 505-523

*https://chem.libretexts.org/Ancillary_Materials/Exemplars_and_Case Studies/Exemplars/Geology/Density of
Rocks and Soils
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The CAS-SCM uses the CFT to calculate emissions of the three main GHGs associated with the
production of agricultural products: CO;, CHs and N;0O. Each of these GHGs are included in the
scope of both the baseline and project scenarios, as follows:

- CO; emissions and removals associated with soil carbon stock change, e.g. as a result
of changes to tillage practices or cover cropping; fuel and energy use; and the
production of synthetic fertiliser and pesticide.

- CH4 emissions from crop residue management and livestock via manure management
and enteric fermentation.

- N20 emissions from crop residue management, synthetic fertiliser uses and livestock
via manure management.

Chapter 4 details the overall inventory of sources, sinks and reservoirs (SSRs) for projects
under CAS-SCM.

The GHG emissions from the operations of the MINS soil scanning units which includes
transport of MINS unit and team to and from the project area and the operation of the MINS
unit on location are accounted for in Carbon Asset Solutions corporate GHG Scope 1 and 2
emissions reporting. The CAS GHG emissions are quantified and reported pursuant to the
requirements of 1ISO 14064-1:2018.

2.5. Consistency

The CAS-SCM ensures consistency across:
e Project and data management, monitoring and reporting
e GHG calculations
e Carbon removals

All projects in the CAS-SCM use the CAS-SCM software, templates and calculation tools for
capturing, managing and monitoring project data and analysis of net GHG emissions in both
the baseline and project scenarios.

All project data, project monitoring and reporting is managed via templates and Standard
Operating Procedures that are embedded into the CAS Portal thus ensuring consistency
across every project and for each crediting period.

The CAS-SCM uses a project’s operational and practice data to calculate net GHG emission
reduction and removal.

When analysing a project’s net GHG removals and reductions, the CAS-SCM draws on the
functionality of the CFT via a bespoke API developed by CAS and the Cool Farm Alliance. This
APl operates on a “push-pull” basis, where project data collected in the CAS Portal is pushed
to the CFT and the CFT’s calculations are automatically pulled back to CAS Portal without
human intervention.

This automation ensures that GHG calculations are implemented consistently and accurately
across every project and for each crediting period.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)

Version 1.1




‘\ Carbon Asset

SOLUTIONS

The CAS measurement technology maintains data collection accuracy and consistency
through path planning and auto-steer built into the MINS unit. The CAS-SCM measurement
data is stored in the Azure Confidential Ledger and governance documents and procedures
set out in Standard Operating Procedures in the Azure database. Documents are available for
analysis and review by interested parties and intended users at any time during the conduct
of the project.

To ensure consistency of the MINS soil measurement data, calibration of the MINS unit as set
out in the Standard Operating Procedure is done initially as a part of the unit commissioning.
Calibration audits are completed annually as a part of general service and maintenance. This
process will be conducted by either the Radiation Safety Officer(s) or by a trained individual.

If a new version of the CFT is released during a project’s crediting period and is deemed by a
qualified auditor to produce materially different results to previous versions, the CFT version
that was used at the beginning of the project is valid throughout the duration of that crediting
period, as variations in GHG estimates could otherwise be attributed to a change in the
methodology rather than a change in farmer practices.

2.6. Accuracy

Calculation Accuracy

Input data uncertainties are driven by the accuracy of the input data applied to the CFT with
respect to representing the true situation on the ground. Parametric uncertainties are driven
by the applicability of the CFT to the modelled scenario.

In line with ISO 14064-2:2019, the project has quality management procedures in place to
manage input data uncertainties. This includes the assessment of input data uncertainty
relevant to both the project and baseline emission scenarios. Chapter 4 describes the quality
management procedures and the approach to evaluating uncertainty in more detail.

With respect to parametric uncertainties, the CFT “incorporates Tier 1, Tier 2 and, when it
comes to N2O emissions and soil carbon sequestration, a 'simple Tier 3' model” under the
Intergovernmental Panel on Climate Change (IPCC) guidelines for GHG accounting, meaning
its methodology is derived from the IPCC category that is most sensitive to local conditions
(Cool Farm Alliance, 2022).

Hence, taking both input data and parametric uncertainties into account means that biases
and uncertainties on estimations in the project have been reduced as much as possible.

Measurement Accuracy

The CAS-SCM MINS soil mapping technology measures the carbon in soil with high accuracy
and precision. Automated data capture in secure ledgers is immediate and immutable. The
MINS soil carbon scanning technology is a precision measurement device that significantly
reduces the uncertainty of estimation methodologies. The MINS soil carbon scanning process
will deliver large field level measurement within 4.0 mg C/cm? at the 95% confidence level.
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The MINS technology measures total carbon in the soil — both organic and inorganic — and
therefore eliminates potential error from loss of inorganic carbon through natural process as
new agriculture practices are implemented. As organic content improves, biologic activity will
increase and as a result the associated life-cycle processes may reduce inorganic carbon. The
CAS-SCM therefore calculates net sequestered carbon. While inorganic carbon is largely
stable, net additionality must also recognise and measure any potential change (loss) of
inorganic carbon. The CAS-SCM delivers this.

2.7. Conservativeness

Conservativeness is considered satisfied by ISO 14064-2:2019 through:

e the appropriate choice of the path of technological development and the rate of
implementation in the relevant geographic area and time periods in the absence of
the project;

e taking into account the impact of the project on the path of development and rate of
implementation in the relevant geographic area and time periods;

e the appropriate choice of parameters affecting the project’s GHG emissions, removals
and SSRs;

e providing reliable results maintained over a range of probable assumptions.

To meet these requirements, the CAS-SCM:
1. conducts a barrier assessment and risk analysis of the project; and

2. uses minimal regenerative practice implementation assumptions within the
transition pathway to estimate realistic level of removals; and

3. focuses only on changes to the soil carbon stock, and GHG emissions resulting from
practice changes in the project area; and

4. uses CFT to calculate baseline GHG and project GHG; and
5. uses MINS measurement technology to measure soil carbon; and

6. delivers more an accurate baseline measurement (not an estimation), and thus
addresses much of the certainty criteria. Soil carbon is measured, farm practice is
catalogued, and current practice emissions are directly correlated.

The accuracy and precision of the MINS soil measurement and mapping technology provides
a high level of certainty regarding the increase in sequestered soil carbon of a large volume
of the project area and therefore GHG removal. The modelling of GHG sources during the
conduct of the project are obtained from authoritative sources.

2.8. Non-permanence risk

A core component of emissions reductions and removals achieved through the project is
carbon stored in soils through farming practice changes. Therefore, the project must take
steps to guarantee the permanence of these removals.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)

Version 1.1




‘\ Carbon Asset

SOLUTIONS

The ISO 14064-2:2019 standard itself does not make prescriptive requirements in this regard.
However, for the management of non-permanence risk, CAS has elected to follow the
establishment of a pooled buffer in line with other Agriculture, Forestry and Other Land Use
(AFOLU) projects. CAS has adopted a more conservative approach to determine requisite
funds, as outlined in Chapter 4.

2.9. Transparency

All data derived from the application of this Methodology are securely managed in the CAS
Portal using the Azure Database, the Azure Confidential Ledger and the blockchain based CAS
Registry. Standard Operating Procedures and Governance and Policies are viewable in the
CAS Portal. Data and reports are hyperlinked within the Portal to create an end to end digital
chain of custody which is visible to interested parties and intended users.

Data viewable in the CAS Portal includes the Project Interest Note, the Project Participation
Agreement, the Project Design and Review Plan, Validation Report, Project Review Report,
Project Execution Document, and the Verification Report. These are recorded in the Microsoft
Azure Database. The MINS data are in the Azure Confidential Ledger.

The data for each project discloses all sources of information, calculations, types of data and
assumptions for the project’s GHG emission reduction calculations.

All data and the logs and records are readily accessible by interested parties and intended
users (such as Carbon Credit buyers, reviewers, auditors, regulators and other parties) at any
time in the project life cycle to make the review and audit process highly transparent,
efficient, and cost-effective.

2.10. Intended Users/Target Groups

The CAS-SCM includes, but is not limited to, the following intended users:

e Project owners including farmers, ranchers, landholders

e Project aggregators and project proponents

e Advisors and service providers to project owners, project aggregators, and project
proponents

e Corporates

e Financial services and risk providers

e Advisors and consultants

e Asset and investment managers

e Exchanges, brokers and traders

e Governmental institutions and NGOs

e CAS as the program and registry administrator

The CAS products are:

e Carbon reductions and removals as Future Carbon Removal Units (FCRUs) and Verified
Carbon Removal Units (VCRUs)
e Carbon Intensity Score Forecasts and Carbon Intensity Score Certificates
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e Co-benefit outcomes delivered as verified ESG data and SDG impacts
e Precision soil carbon data and a project area soil carbon distribution map

The CAS-SCM verified ESG data and SDG impacts associated with project co-benefits are not
the subject of this Methodology.

ISO 14064-2:2019 requires that the documentation, assumptions, calculations, project roles
and responsibilities, monitoring frequency, and reporting are relevant, accessible,
standardised, and sufficient to allow intended users to be informed and make decisions with
confidence.

As outlined in this Chapter 2 of the Methodology, the CAS-SCM and CAS Portal provides to
intended users and interested parties access to the entire digital documentation chain of
custody for each project including eligibility, design, monitoring, reporting, validation, and
verification to whatever degree or level of scrutiny that is required by each intended user or
interested party.

2.11. Consultation

The CAS-SCM was developed after analysis of soil carbon sequestration methodologies
revealed frustration amongst market participants at the costs, inefficiencies, and lack of
precision and transparency within the current systems.

For the intended users comprising project owners including farmers, ranchers, landholders;
advisors and services providers to project owners; and project aggregators and proponents,
a market survey was conducted of farming and ranch operators in 2022 and direct
consultations with advisors, aggregators and proponents across 2021 and 2022.

Project owners such as farming operators were found to be motivated by a number of factors
regarding a Carbon Credit program: upfront cost, application complexity, ongoing monitoring
obligations, risk, return.

The CAS-SCM addresses these by minimising or eliminating the onboarding risk: zero upfront
cost; a baseline scan at no cost with a valuable soil carbon map; low complexity and practice
change requirements; simplified monitoring obligations; very low or no risk except for
deliberate breaches; faster pathway to market and higher returns than other methodologies.

For intended users including corporates; financial services and risk providers; advisors; asset
and investment managers; exchanges, brokers and traders; Government institutions and
NGOs, the important factors were found to be : precision, integrity, reliability, transparency,
liquidity, and co-benefit data. Direct consultations were held across 2021, 2022 and 2023
with this intended user group and CAS team members were participants on the Task Force on
Scaling Voluntary Carbon Markets and the EU Taxonomy Agriculture Working Party.

The CAS-SCM MRV has been developed to meet the requirements of this intended user group.
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The CAS-SCM has provisions for forward sale of credits (FCRUs) which accelerates cashflows
for project owners to assist practice change, and for intended users as a means to hedge
against future supply and price risk.

The CAS-SCM has provision for individual project consultation if applicable. However in most
cases it is unlikely that consultation will be required as implementing practice change on
individual projects will have minimal or no impact on other parties.

2.12. CAS-SCM Science/Business Advisory Committee(s)

The CAS-SCM is a nature-based solution that uses precision science to measure and map
carbon levels in soil and authoritative data to monitor and calculate GHG impacts on a project.

CAS recognises that to remain a cutting-edge solution and deliver maximum value to intended
users ongoing scientific and business advice and input from intended users and other parties
will be required.

To this end the CAS-SCM will establish advisory committees as appropriate to guide
development of key aspects of the Methodology.

Proposals for the establishment of advisory committees may include seeking stakeholder
input from intended users and interested parties.

Details of the composition and mandates of each advisory committee will be added to the
CAS Portal and published to its intended users and other parties.

2.13. Cost

The MINS soil measurement and mapping technology delivers a precision soil carbon
measurement instantly and at a fraction of the cost of any other methodology. Measurement
costs are borne by the CAS-SCM. No costs for the soil measurement and soil carbon
distribution maps are passed on to project owners.

The digital MRV with its fully transparent and integrated digital logs allows for timely
validation and verification at a fraction of the cost and time under current systems. This is a
significant advantage for intended users.

2.14. Impartiality

The MINS soil carbon measurement technology eliminates the core sampling/laboratory
testing process that can be prone to errors and bias. It also eliminates the potential of bias in
the estimation modelling procedures that are used in other methodologies. With the MINS
unit, the carbon is either there or not there at an atomic level.

The CAS-SCM has independent assessment points within the project cycle: validation of the
project at the time of onboarding; verification of the VCRUs by a reviewing party different to
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the validator. An independent review of the validation and verification reports is conducted
prior to the issuance of a report.

2.15. Leakage

Leakage is defined as an increase in GHG emissions outside the project area as a result of
project activities. A concern sometimes expressed regarding agricultural projects is that the
introduction of alternative farming practices may result in lower yields. As food demand
continues to grow, the concern is that projects would displace food production to other areas,
potentially leading to increased GHG emissions. In reality, many long-term experiments
demonstrate the capacity of improved crop rotations and cover crop adoption for increasing
total soil carbon and soil organic matter while maintaining or increasing yields compared to
conventional management, without requiring additional nitrogen inputs.

In addition, as sustainable farm practices become more widely adopted the increased
production base is expected to compete and displace produce from traditional farm practices.
A polarity thus is created where additional benefits from these new practices induce multiple
positive knock-on benefits into the global food supply chain and economy.

The CAS-SCM considers it prudent to address leakage from potential yield reductions and with
the provision to include other leakage factors should they arise in the future.

For yield reduction leakage, data is collected for each project as part of the baseline scenario
and dynamic baselines on crop types, yields and livestock numbers.

In the event that there is a productivity reduction across a minimum of three crediting periods
(which under the CAS-SCM is a benchmark 6 — 9 year period) and this reduction cannot be
explained by seasonal fluctuations or other variations (such as extreme weather, drought, or
precipitation events) reasonably considered as not due to the project activity, the CAS-SCM
will take the leakage into consideration.

For livestock, potential leakage due to displacement is considered a productivity reduction
and hence is monitored and accounted for across the three crediting period cycle.

The CAS-SCM considers the three crediting period cycle as reasonable. Risks of leakage are
low as sustainable farming practices in general lead to yield and efficiency increases. However
in the interests of conservativeness leakage is monitored and, if required, accounted for in
the overall net abatement for the project.

2.16. Permanence

The CAS-SCM has two buffers to address permanence. Once an FCRU or VCRU is issued 5%
of the CRUs are placed in a volume buffer. When an FCRU or VCRU is sold 10% of the sales
proceeds are held in a cash escrow buffer.
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CAS monitors the activities of the project through the Project Design and Review Plan and
with the more regular and higher precision soil carbon measurement has the ability to detect
and address potential permanence risks earlier.

The CAS-SCM Project Participation Agreement includes mechanisms to require the project
owner or project proponent to take all reasonable steps to avoid any disturbance or reversal
of the carbon sequestration achieved through the practices, and to do all things reasonably
required by CAS to prevent, minimise, mitigate, or reverse permanence loss.

In the event of default the options are to suspend the agreement until default is rectified
(which would in turn suspend any sale of CRUs) and in certain circumstances recover any loss
or damage.

2.17. Monitoring

The objective of the monitoring process is to provide assurance at defined intervals during
the crediting period that the adopted agricultural practices in the project are being
implemented and to assess and, if required, address risks that may have a material impact
on the project and intended users.

Within each crediting period the purpose of monitoring is to review the emerging GHG profile
of the project against the assumptions and forecasts made at the time of the project
commencement.

Across multiple crediting periods the combined data from project monitoring may provide
valuable insight into the key metrics of improved management of a GHG reductions/removals
project.

As part of the monitoring and to ensure consistency of the MINS soil measurement data,
calibration of the MINS unit as set out in the Standard Operating Procedure is done initially
as a part of the unit commissioning. Calibration audits are completed annually as a part of
general service and maintenance. This process will be conducted by either the Radiation
Safety Officer(s) or by a trained individual.

The CAS-SCM includes a Project Design and Review Plan for each crediting period that
includes procedures for measuring or otherwise obtaining, recording, compiling and analysing
data and information important for quantifying and reporting GHG emissions and/or
removals relevant for the project and baseline scenario.

2.18. Recording

Data in the Project Interest Note, the Project Participation Agreement, the Project Design and
Review Plan, the Validation Report, Validation Statement, Project Review Report, Project
Execution Document, the Verification Report, and the Verification Statement are recorded in
the Microsoft Azure database. Baseline and subsequent soil scan data from the MINS are
stored in the Azure Confidential Ledger.
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The Microsoft Azure Confidential Ledger is a highly secure service for managing sensitive data
records based on a permissioned blockchain model that offers data integrity, immutability,
and tamper proofing, to ensure all records are kept intact.

The Azure Confidential Ledger runs exclusively on hardware-backed secure enclaves, a heavily
monitored and isolated runtime environment which keeps potential attacks at bay.

The CAS Registry is a blockchain ledger that draws selected data from the Azure Confidential
Ledger and Azure database and codes it into blockchain based smart contracts that allows
interested parties and intended users (such as Carbon Credit buyers, reviewers, auditors,
regulators and other parties) to review the entire MRV pathway for each Carbon Credit. Data
includes SDG co-benefit data to assist corporate buyers to consider SDG/ESG reporting
obligations in their selection criteria.

The CAS Registry, leveraging blockchain technology for the issuance, transfer, and retirement
of Carbon Removal Units (CRUs), introduces a robust framework for carbon credit
management. As a blockchain database the CAS Registry also has the highest level of data
integrity and immutability. For more details refer to CAS Registry technical document.

2.19. Stratification

The high volume of soil scanned by the MINS (many orders of magnitude greater than core
sampling methodologies) at significantly higher accuracy and precision minimises the
variability uncertainty of the carbon levels over the area (see Uncertainty).

The patented MINS soil carbon scanning methodology follows procedure for preparation of
mission data package which includes measuring coordinates of boundaries for each zone in
the project area.

Path planning software and auto steer ensure that the scan for a project is identical for each
crediting period which adds certainty to the integrity of the increase in soil carbon levels.

2.20. Validation
Independent validation of each project is undertaken at time of onboarding, see Chapter 4.
2.21. Verification

Independent verification of Carbon Credits at each project life cycle is undertaken before a
Verified Carbon Removal Unit can be sold, see Chapter 4. The verification review is conducted
by a different party to the validator.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)

Version 1.1




‘\ Carbon Asset

SOLUTIONS

2.22. Independent Review

ISO 14064-3:2019 requires that an independent reviewer be selected that is competent and
different from the persons who conduct the verification/validation.

An independent review may be conducted during the verification/validation process and is
completed prior to the issue of an opinion.

The purpose of the independent review is to evaluate:
a. the appropriateness of verification/validation team competencies;
b. whether the verification/validation has been designed appropriately;
c. whether all verification/validation activities have been completed;
d. significant decisions made during the verification/validation;

e. whether sufficient and appropriate evidence was collected to support the
opinion;

f. whether the evidence collected supports the opinion proposed by the
verification/validation team;

g. the GHG statement and the verification/validation opinion;

h. whether the verification/validation was performed according to this
document, including whether:

1) the risk assessment, verification/validation plan and evidence-gathering
plan address the objective, scope and level of assurance;

2) for verification:
i) the evidence-gathering activities address the risks identified;

ii) a data trail has been established for material emissions, removals and
storage;

3) for validation:

i) the evidence-gathering activities address the GHG-related activity
characteristics;

4) verification/validation team decisions are supported by sufficient and
appropriate evidence;

5) any restatements have been adequately assessed;
6) the GHG statement is in accordance with the criteria;

7) significant issues have been identified, resolved and documented.6) the GHG
statement is in accordance with the criteria.

ISO 14064-3:2019 allows for the independent reviewer appointment by the validator/verifier.
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Under the CAS-SCM the CAS Compliance Manager conducts a parallel independent review
following the procedures as outlined in this section and provides the results to the
validator/verifier. This provides an additional level of scrutiny to the CAS-SCM operations.

2.23. Complaints and Grievance Procedures

The CAS-SCM Complaints and Grievance Procedures document can be accessed in the CAS
Portal or by contacting the CAS Compliance Manager: mrv@carbonassetsolutions.com.

CAS supports fair and transparent consideration and resolution of complaints and grievances
in relation to the operations of the CAS-SCM, the CAS Registry and the conduct of its officers
and contractors.
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3. CAS Soil Carbon Methodology Process

This chapter provides a high-level overview of the CAS SCM process flow. For a more detailed
procedural overview refer to chapter 4.

3.1. Flow Chart

Diagram 4: CAS-SCM Process Flow Chart
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3.2. Procedures

The procedural steps in the CAS-SCM as set out in the Program Flow Chart are:

1. Aproject owner or project proponent expresses interest to be part of the CAS-SCM by
completing a Project Owner Interest Form on the CAS-SCM web portal.
https://projectowner.casmrv.com/

2. Ifthe projectis assessed by the CAS Administrator as eligible a Project Interest Note is
completed online which records basic data on the project.

3. CAS Admin reviews the application and once approved it is registered in the CAS-SCM
Azure database.

4. The project owner or project proponent enters into a standard agreement to conduct
the project by agreeing to implement practice changes that lead to increased carbon
sequestration in soil and a reduction of GHG emissions (project activity).
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CAS produces a Measurement Plan for the project which meets the scientific criteria
and operational procedures of the patented MINS soil carbon mapping technology.
The Measurement Plan is set up in the MINS software and the project area is scanned
by the MINS which follows the Measurement Plan specifications. The GPS coordinates
and other key data during the mapping process are recorded to a digital log. Software
compares the Measurement Plan and the operational log to audit compliance with the
methodology.

The software calculates the weight of carbon in the soil. The initial scan is known as
the baseline measurement and scan data is stored in the Azure Confidential Ledger.

CAS Admin and the project owner or project proponent develop a Project Design and
Review Plan that detail the activities and processes against which the project will be
conducted, monitored, and measured.

The Project Design and Review Plan and supporting data are uploaded and written
into the Azure database. The Measurement Plan, scanning logs, audit logs and other
data are accessible for independent review and audit by interested parties.

Key data is recorded in the blockchain CAS Registry. The CAS Registry connects to
trading exchanges and other market mechanisms.

The Project Design and Review Plan and supporting data, baseline measurement and
other materials are compiled into a Validation Report.

An independent audit body that meets the required standards for validation as set out
in section 4.15 is appointed to validate the project and issue a Validation Statement.

The Azure database and the CAS Registry are updated.

Scientific modelling of the potential increase in soil carbon generates a forecast of
Future Carbon Removal Units. A percentage may be offered for forward purchase once
the project is validated.

CAS and/or interested parties monitor the project according to the requirements of
the Project Review Plan to record and evaluate the practice change performance and
compliance with the project activity and obligations during the crediting period.

Monitoring data is consolidated into a Project Review Report recorded in the Azure
database and used to assess timing of future scans and whether any remedial action
is required if project activities are not being conducted according to the Project Design
and Review Plan or the CAS-SCM requirements. Non-compliance or non-performance
under the CAS-SCM may result in a project being paused or ceased.

Project activity may be varied including the introduction of new practice changes.
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12. Depending upon the performance and seasonal factors a new scan may be scheduled
for 2 — 3 years after the previous scan.

The new scan calculates the change in sequestered carbon that has occurred from the
conduct of the project.

The net abatement amount is calculated using the equations as set out in chapter 4.

13. The data is consolidated into a Project Execution Document and the Azure database
and CAS Registry updated.

14. The Project Execution Document and supporting data are compiled into a Verification
Report.

15. Anindependent audit body that meets the required standards for validation as set out
in section 4.15 is appointed to review the Verification Report. The verifier is a party
different to the validator. A Verification Statement is issued.

16. Once verified the CAS Registry is updated to show that the Carbon Credits are certified
as VCRUs and may be sold or extinguished.

17. Forward purchased Carbon Credits are extinguished upon certification. Unsold
certified Carbon Credits may be sold by contract or on exchanges. Once retired they
are extinguished.

3.3. Roles and Responsibilities

CAS’s role within the CAS-SCM is as intended user (that is, as scheme administrator and
registry operator). To perform these obligations CAS has the following internal resources:

Chief Operating Officer — overall responsibility for the operations of the CAS-SCM reporting
to the CAS Chief Executive Officer and the Board of Directors.

Administrator — administrator of the CAS-MINS Software. CAS Administrators manage
contractors, project owners, project details, and measurements. CAS Administrators can view
the scan data and measurement results.

Compliance Manager — assist in the preparation and analysis of the Project Interest Note,
Project Design Document, Project Review Plan, Project Review Report, Project Execution
Document, Independent Review, Validation Report, and Verification Report.

Engineer — calibrate and test each MINS cart and import scientific parameters.

Contractor - manage MINS operations in-field. Contractors receive scan tasks from the CAS
Administrator and assigns these tasks to operators through the CAS-MINS Software.
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Operator — licensed person who performs the scan of the project areas with MINS system.

Program Manager — assists project owner in onboarding into the system and with the
preparation of the Project Interest Note, Project Design Document and Project Review Plan.

Other roles and functions within the CAS-SCM are:

Project Owner — the owner of the project, or person or institution legally entitled as
responsible to hold the project on their land, throughout the life of the project.

Project Proponent — individual or organisation that has overall control and responsibility for
the project who may be the same as the project owner.

Property Owner — the person or institution that owns legal title to the land on which the
project is conducted who may be the same as the project owner.

Project Manager— Person or entity conducting the activities of the project (if different from
the project owner or project proponent).

Project Parties — same as interested party.

Independent Reviewer- institution or person different and independent from the validator
and verifier who may review the validation and/or verification activities.

Intended User — individual or organisation identified by those reporting GHG-related
information as relying upon on that information to make decisions and includes CAS.

Interested Party — person or organisation that can affect, be affected by, or perceive itself to
be affected by a decision or activity.

Stakeholder — institution or community that may be impacted or influenced by the project
activity.

Validator — Competent and impartial person with responsibility for performing and reporting
on a validation.

Verifier — Competent and impartial person with responsibility for performing and reporting
on a verification.

3.4. Program Management Documents

The CAS-SCM is managed through the following documents. Access to these documents is
available in the CAS-SCM Portal.

1. Project Interest Note

The Project Interest Note (PIN) is to assess eligibility for the CAS-SCM.
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2. Project Design and Review Plan

For efficiency the CAS-SCM incorporate the Product Design Document and Project Review
Plan into a single project management plan.

For project design, the document identifies project participants, project location,
boundaries, baseline scenario, baseline, project activities, GHG SSRs, risk management,
guantification, quality management, and review.

For monitoring, the document reviews procedures for measuring or otherwise obtaining,
recording, compiling and analysing data and information important for quantifying and

reporting GHG emissions and/or removals relevant for the project and baseline scenario.

3. Project Review Report

Reports to the CAS-SCM Compliance Manager on the conduct of the Project pursuant to
the Project Design and Review Plan.

4. Independent Review Report

A review by a competent person who is not a member of the validation or verification
team of the validation and verification qualifications, activities and conclusions.

5. Validation Report

Confirms that data, controls, and processes supporting the project eligibility, the
emissions reduction or removal calculations and project review as presented in the
Project Interest Note, the Project Design and Review Plan are in accordance with 1SO
14064-2:2019 and the requirements of the CAS-SCM.

6. Verification Report

Confirms that data, controls, and processes in the GHG statement, the emissions
reduction or removal calculations and project review are in accordance with ISO 14064-
2:2019 and the requirements of the CAS-SCM.
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4. Requirements for CAS-SCM GHG projects

4.1. Registering a Project

There is no fee to apply to register a project under the CAS-SCM.

Registration requires the completion of a Project Interest Note. The form is completed online
through the CAS Portal. Assistance is available if required through the portal site.

Applicants can be either a:

Project Owner — Person or entity responsible for the project. A project owner may be a farmer
who owns and operates an agricultural enterprise on their own behalf, or a landholder who
plans to undertake carbon sequestration activities on their own land, such as on grassland.

Project Proponent — The institution or individual company acting on behalf of the project
owner, responsible for activities pertinent to the project execution.

Project Manager — The institution assisting the project owner to implement the soil carbon
project.

The CAS-SCM enables small, medium, or large agricultural or land management project
activities that improve soil carbon net CO,e removals/emission reductions (project activities),
to be registered into its system with the Carbon Credits allocated to be sold to intended users
(i.e. investors, buyers, governments, etc.), once validated and/or verified.

The CAS-SCM hosts single carbon soil projects or cluster projects, from one or multiple
regions, different or common biomes and jurisdictions. In these circumstances, when
aggregated, each area is named as APA (Additional Project Area).

The CAS-SCM is also implementing good ESG practices, while establishing high technology
registry and IT systems, including tokenised Carbon Credits, to ensure unique identification
to each Carbon Credit generated.

4.2. Eligibility and Approval

To be eligible a project must follow the requirements and criteria set out in this Methodology,
along with the processes and procedures established by CAS-SCM, from project application,
eligibility, GHG quantification, design, monitoring, reporting, validation, verification,
issuance, purchase, and extinguishment.

Crucial control and inherent risk mitigating factors are part of a strong data quality
management system. More details on how CAS manages data and information are described
under section 4.11.
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The initial criteria for project qualification for inclusion in the CAS-SCM is set out in the Project
Interest Note (Annexe 6.2), which details the preliminary evaluation of the project eligibility
to meet the CAS-SCM requirements.

4.3. Assessment of Project Feasibility

A project is deemed to be feasible if it meets the eligibility criteria, is implementing one or
more project activities that are known to deliver positive emissions reductions and removals
outcomes and has adequate risk management procedures identified.

For each project, the CAS-SCM will assess the potential to implement practice changes that
meet program criteria to sequester additional CO;, relative to current baseline practice.
Globally, these changes of practice have been described as “regenerative agriculture”. There
is no universally agreed definition of regenerative agricultural practices. The CAS-SCM accepts
practice changes from the following activities:

(a) Reduce fertiliser (organic or inorganic) application;

(b) Improve water management/irrigation;

(c) Reduce tillage;

(d) Improve residue management;

(e) Improve crop implementation and harvesting (eg crop rotations, cover crops);

(f) Improve grazing practices (eg changing stocking rates, duration or intensity of
grazing);

(g) Organic amendments/nutrient management;

(h) Other regenerative agriculture techniques or technologies which prove positive
balance of carbon fixation with the implementation of the project(s) activity’s
degraded area, by human activity or by natural disasters.

The inclusion of item (h) is to accommodate new regenerative agriculture practices and
technologies as they emerge.

The intention of the CAS-SCM is to support the global transition to regenerative agricultural
practices.

Regenerative agriculture differentiates itself from other sustainable agriculture practices. In
addition to reducing the negative impacts of farming practices, regenerative agriculture aims
to ensure that agriculture has a net positive effect on other environmental pressures, ranging
from mitigating climate change to improved soil health, biodiversity, and rural economic
resilience. It is outcomes based - the changes of practice require implementation as well as
measured assessment of net farm emissions (CO2e) and removals to confirm the benefits on
a project basis. The effect is that agriculture becomes a net contributor to mitigate climate
change and address other environmental/social factors.

The CAS-SCM identifies, measures, and verifies both the emissions/removals and the co-
benefits via ESG data, quantified separately to this Methodology.
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Schedule of activities

While a wide range of practices can be combined to rebuild soil and serve to increase the
overall carbon content in soils, the CAS-SCM consolidates intended regenerative agriculture
practices under the following principles, which are applicable across geographies, soil types,
climatic zones, and project types. The project’s combined regenerative agriculture practices,
when operational, must be confirmed as delivering a net reduction in COze.

Principle

Table 2 — Schedule of Regenerative Agriculture Activities

Example

Minimise soil “0O—Till”/“No Till” — effective elimination of tillage as a land management practice.
disturbance
(tillage) - . . . .

Minimum Till - Tillage retaining most of the crop residue on the surface.

Perennial crops — Perennial grain-producing crops eliminate the need for soil tillage.
Reduce Fertiliser displacement — Replace COze emitting (synthetic) fertiliser with organic products.
synthetic Ultimately eliminate need for external application as soil fertility increases.
inputs
(pesticides

and fertilisers)

Pesticide displacement — Replace COze emitting (synthetic) pesticides with organic options.

Manure management — Integrate locally available manure and other non-synthetic forms of
nutrients into farm practice.

Maximize soil  Cover Cropping — Addition of a crop with the intent to cover the surface rather than be
coverage over harvested.

time with

living roots

Maximize the

Intercropping — Crop between rows of trees. Intentionally integrating trees and annual crop
production into a single management process.

Silvo-pasture — Intentionally combining trees and livestock into a single management system.

functional

rc?le ?f . High density rotational/paddock grazing — Improving soil/grass productivity through intentional

biodiversity high density grazing of cattle in small pastures/paddocks.
Organic soil amendments — Addition of organic soil amendments that improve soil health and
biodiversity.
Increased rotational cropping — Intentional addition of a higher number of crops in farm
rotation.

Improve Liquid manure management — Eliminating loss/release of liquid manure by retaining and

water dispersing nutrients in a planned manner.

management

Riparian management — Establishing buffer strips of trees / other to intercept surface/sub-
surface nutrient migration prior to entrance into a watershed.
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Improve rice Reduce methane emissions through improved management, selection of different varietals and
management  composting, etc.

Adapt design Site regional specific adaptation — Other regenerative agriculture techniques or technologies
to local which prove a positive balance of carbon fixation. For example, cost effective incorporation of
context soil amendments.

In assessing a project’s current relationship to regenerative agriculture the CAS-SCM ensures
that a net positive benefit is achieved by the project before it is considered to be adhering to
the principles of regenerative agriculture. The CAS-SCM confirms if a project is a net emitter
or a net (or equal) sequesterer of carbon. The total carbon profile of the project is measured,
both in terms of practices implementing the principles in Table 2 and the net overall emissions
of sources identified during the initial measurement.

4.4, Describing the project

The project owner and/or project proponent are required to supply sufficient and reliable
information and evidence to the CAS-SCM, fulfilling all elements of the Methodology.

The project description is set out in the Project Interest Note and the Project Design and
Review Plan respectively.

Project boundaries are identified as the physical boundaries of the project area, the GHG SSR
boundaries that are controlled, affected and related to the project, and leakage.

The Project Interest Note and the Project Design and Review Plan describe the project and its
context in a GHG project plan for the following criteria:

a) project title, purpose(s) and objective(s):
Title: Projects are allocated a unique title upon registration in the CAS-SCM.

Within each project, an Additional Project Area (APA) is identified by adding an extension tag
to the main project title. Fields/paddocks that comprise a project or APA are identified by a
unique field number and name.

Purpose: Eligible projects are required to demonstrate that their purpose is to reduce GHG
emissions and enhance GHG removals. Therefore:

e aim to provide additional financial benefits to project owners or project proponents,
through revenue obtained by traded carbon credits, and/or through the
implementation of land use changes practices that provide net positive GHG removals,
or emission reductions.

e utilise an accurate, cost effective and fast reading technology of measuring GHGs SSRs
in the soil for both baseline and project monitoring activities (MINS technology).

¢ enable the possibility of including small to large agriculture producers or landholders,
from different geographies and jurisdictions.
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Objectives: Project objectives should cover but are not limited to:

¢ enhance carbon emissions reductions and carbon removals through improvements in
land and practice change

¢ deliver co-benefits aligned with the Sustainable Development Goals

¢ provide to intended users safe, expedited, and transparent processes of soil carbon
credit generation through the use of MINS technology, CAS’s Software, secure data
management and blockchain Registry

o offer reliable and best practice projects and credits, compliant with a validated
methodology, based on the ISO 14064-2:2019 and ISO 14064-3:2019 standards

b) type of GHG project, including descriptions of how the project will achieve GHG emission
reductions and/or removal enhancements and specific GHGs targeted:
The project owner and/or project proponent, in consultation with the CAS Program Manager
as required, identifies the project activities that will be implemented to meet the project
objectives. Examples of types of projects are listed on the schedule of activities, but are not
limited to:
¢ reduce fertiliser (organic or inorganic) application
e improve water management/irrigation
¢ reduce tillage
e improve residue management
e improve crop implementation and harvesting (e.g. crop rotations, cover crops)
e improve grazing practices (e.g. changing stocking rates, duration, or intensity of
grazing, etc.)
¢ implement organic amendments/nutrient management
¢ implement regenerative farming techniques or technologies which prove positive
balance of carbon fixation with the implementation of project activities in degraded
areas, by human activity or by natural disasters
¢ modifying landscape or landform features to remediate land
e improved energy management

c) project location, including organisational, geographic, and physical location information,
allowing for the unique identification and delineation of the specific extent of the project:

Projects are identified by title registration, boundaries and boundary co-ordinates, project
area, excluded areas and satellite images. Within each project, an Additional Project Area
(APA) is identified by adding an extension tag to the main project title. Fields/paddocks that
comprise a project or APA are identified by a unique field number and name.

This data is provided by the project owner and/or project proponent and verified by the CAS
Program Manager. For Additional Project Areas (APA), each APA follows the same
requirements.

d) conditions prior to project initiation:

The Project Interest Note is used to assess project eligibility. To be eligible a project must
meet the following requirements:
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1. During the whole of the baseline period (for the CAS-SCM that is a minimum of 3 years
prior to project commencement) the land was used for one or more of the following
(but not limited to):

a. Pasture

b. Cropping

c. Bare fallow

d. Degraded area, by human activity or by natural disasters

2. The land was not forest land at any point during the baseline period and is not

currently forest land

Dwellings or other structures are excluded of the project area

During the baseline period the land has not been subject to the drainage of a wetland

5. It is possible to measure GHG sources, sinks or reservoirs in the soil of the land
consistently pursuant to the requirements of this Methodology

6. It attends all legal requirements during the baseline period and project activity period
of pertinent local, state, and national legislations

7. It is owned or managed by the project owner or project proponent throughout the
project activities lifetime

NOTE: The project area may include APA(s), from different areas or jurisdictions,
provided they also meet the eligibility criteria and other requirements of CAS-SCM.

P w

A project area is not eligible when:
¢ it has been wetland during the baseline period
e it is a conservation or protected area (according to the local regulations, including
forests, national parks, in heritage, indigenous protected area, others)
e it doesn’t provide enough and credible evidence to meet the requirements of this
methodology

e) project technologies, products, services, and the expected level of activity:

Technologies: The project owner and/or project proponent agrees to the use of the MINS
technology for soil carbon measurement of the baseline and other project phases. The MINS
soil carbon measurement follows the pre-scanning, pre-planning, and monitoring protocols
and processes set out in the CAS-SCM. The use of MINS technology which is proprietary to
the CAS-SCM, ensures high accuracy and precision of carbon in the soil across the project
area, as well as low cost and immediate results.

For data management the Microsoft Azure database is a highly secure service for managing
sensitive data records based on a permissioned blockchain model that offers data integrity,
immutability, and tamper proofing, to ensure all records are kept intact.

The CAS Registry is a blockchain database which has the highest level of data integrity and
immutability. It also allows for the Carbon Credit to be automatically retired upon purchase
as an offset.

Other technologies and systems that store or measure data on GHG emissions from SSRs may
also contribute to the CAS-SCM to ensure accuracy, completeness, and conservativeness in
the calculation of the dynamic baseline.
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The project may apply other state-of-art technologies, or regular land use change practices
which enhance or generate net CO,e removals or emissions reductions. These practices will
be identified and incorporated into the Project Design Document/Project Review Plan and
updated accordingly. Examples of these practices which may be implemented in a project are
set out in 4.2(b) above.

Products: The project shall describe products, utilisation, and frequency, pertinent to the
chosen project activity, including but not limited to seedlings, soil organic or chemical
components for soil correction or fertilisation, harvesting equipment, vehicles including
tractors and implements, consumables, fertilisers, subtracts, defensives, traps, and water
consumption.

Services: The project shall describe the services that are relevant to the chosen project
activity, including but not limited to project development, contractors for monitoring,
measurement and reporting, labour, tilling, pruning, and harvesting methods, advisers, and
consultants.

f) aggregated GHG emission reductions and removal enhancements, stated in a unit of
measure required by the intended user for reporting, e.g. tonnes of COze, likely to occur
from the GHG project:

Under the CAS-SCM a project quantifies GHG emissions reductions and removals as CO;, N.O
and CHg4 for all SSRs relevant to the project. This data is aggregated into tonnes of CO.e
(carbon dioxide equivalent) which is the relevant unit for intended users. The algorithms for
calculation of conversion can be reviewed by intended users in the CFT technical
documentation.

g) identification of risks that could substantially affect the project’s GHG emission
reductions or removal enhancements and, if applicable, any measures to manage those
risks:

The CAS-SCM considers risk from additionality, leakage, reversals, and permanence. The
assessment and quantification of these is set out in section 4.5.

The CAS Program Manager, in consultation with the project owner and/or project proponent,
identify risks that could affect the project’'s GHG emission reductions or removal
enhancements and, if applicable, any measures to manage the risks by using GHG Project Risk
Analysis tool in section 4.5.

Each project will have its risks listed and analysed according to the activities, project time
frame and other specifics as per section 4.5. Risks are monitored under the Project Design
and Review Plan.

h) roles and responsibilities, including contact information of the project proponent and
other project participants, including the intended users, and roles and contact information
for relevant regulator(s) or administrators from GHG programme to which the GHG project
subscribes:
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The Project Interest Note and Project Design and Review Plan identify individual contacts’
information of project’s stakeholders including, as appropriate: project owner; project
proponent; property owner; project manager; intended users; stakeholders; staff; and
regulators. This data is entered into the Azure database.

The project owner contracts or acts as project proponent to design/develop/manage the
project activity. The project design is set out in the Project Design and Review Plan.

The project owner and/or project proponent are required to guarantee that all information
provided is true and reliable and meets municipal, state, and federal laws and regulations
relevant to the project.

The project owner and/or project proponent warrant that they are fully liable for the
implementation and performance of the project, which will be measured and monitored by
the CAS-SCM in accordance with the Project Design and Review Plan and the Project Review
Report.

i) a summary environmental impact assessment when such an assessment related to the
project or GHG program is required by applicable legislation or regulation:

The Project Interest Note and eligibility assessment consider whether environmental impact
assessments (EIA) are applicable for the project.

k) a plan or actual dates and justification for the following:
e the date for initiating project activities;
* GHG baseline time period;
¢ date of termination of the project;
¢ frequency of monitoring and reporting and the project period, including relevant
project;
e activities in each step of the GHG project cycle, as applicable;
¢ frequency of verification and validation, as applicable.

Each of these requirements are set out on the Project Design and Review Plan and can be
viewed by intended users in the CAS Portal.

These parameters are specified together with CAS Program Manager.

1) if applicable, required information relevant for the eligibility of a GHG project under CAS-
SCM, including legislative, technical, economic, sectoral, social, environmental, geographic,
site-specific, and temporal information should be included.

The Project Interest Note and Project Design and Review Plan identify legislative, technical,
economic, sectoral, social, environmental, geographic, site-specific, and temporal

information that is relevant to or may materially affect a project.

This data is incorporated for ongoing monitoring.
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For a project to remain eligible under the CAS-SCM, the project owner and/or project
proponent must follow the requirements of the Project Design and Review Plan and
obligations under the Project Review Report as advised by the CAS Program Manager.

When adding new activities or changes to an existing project the GHG baseline(s) and the
project emissions and removals affected by the new activities or changes are assessed to
ensure they are consistent with the Validation Report and incorporated into an updated
Project Design and Review Plan as appropriate. If the changes are not consistent with the
validated GHG baseline, the project will be re-validated.

4.5. GHG Project Risk Analysis

The CAS-SCM minimises risk of misstatement of carbon and carbon gain through
measurement. The MINS measurement process establishes a baseline carbon (organic and
inorganic) level; subsequent re-measurements at regular intervals (every 2-3 years) confirm
additional carbon present. When combined with confirmation of practice change and
associated emissions, the net CO,e removed from the atmosphere is determined.

Unlike other Carbon Credit monetisation companies that have created extensive risk
assessment models to determine the scale of funds needed to be set aside as an insurance
program, the CAS-SCM has adopted a more conservative approach to risk management, as
outlined in the section 4.5.1 on “Reversal”.

The CAS-SCM assesses risk to implement proactive methods to identify and minimise
potential loss, ameliorate potential impact, and minimise overall measurement risk. CAS
minimises risk associated with identification of additional carbon sequestered through
ongoing measurement using the MINS technology and project monitoring.

The following table is an identification of risks that could substantially affect a project’s GHG
emission reductions or removal enhancements.

Table 3 — Risk Analysis Tool

Type of Risk Describe Risk Risk Mitigation Measure

Loss of data quality and human error (data custody and interpolation error).

Inaccurate carbon Sample process/data collection A fully digital, hands-off measurement
measurement in soil introduces human error and process delivers secured data to Azure
potential bias. Examples include based secured data storage. Human
point source carbon induced bias is eliminated relative to soil-
measurement and aerial/satellite  based carbon measurement.
estimates.
Loss of inorganic As soil organic increases, biotic The Mobile Inelastic Neutron Scattering
carbon through activity will increase in response. (MINS) technology measures total soil-based
increased microbial Increased activity will impact carbon. Both organic and in-organic carbon
activity organic and potentially the are considered; the CAS process confirms
inorganic carbon present. net overall change in both forms of carbon.
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Ignoring potential reduction of in-
organic carbon delivers a possible
over-estimation of total
sequestered carbon.

Sampling process physically
measures too small a soil sample
to deliver confidence in soil
carbon.

Human condition (legislative, management, etc.)

The MINS process measures on average a
minimum of 2.5% and up to 7.5% of total
soil by volume in each hectare to the 30cm
level. Measurement is 1.5m width to a depth
of 30cm, with a continuous ‘ribbon’ of
carbon-data collected as the MINS cart
traverses the field.

30 second geotagged carbon density data
points are amalgamated in 15-minute data
centroids. These are processed to determine
total carbon weight in the field to the 30cm
depth.

Title change

Long term interest
(land withdrawal)

Social
response/prevailing
practice bias

Financial viability/cost
of implementation

The land is sold and the new
owner does not pursue previous
obligations.

Conventional farming practices
are the most common agricultural
practices in a project region.
During the project, some farm
operators may encounter peer
pressure to conform to the status
qguo. Consequently, they
underperform or withdraw from
the project.

Farmers find that implementing
project activities is not financially
viable for them over the duration
of the project, meaning they do
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The CAS agreement provides the landowner
an off-ramp in the event they wish to
separate from the program. A concluding
measurement is done, and accounts are
settled.

Those withdrawing from the contract have
no claim on future financial benefits.

Globally with the adoption of Scope 1, 2 and
3 emissions reporting and sustainable
accounting standards reporting food chains
are moving to a more sustainable and net
zero requirement. As such it is likely that
over time farmers will have to transition to a
more sustainable farming operation.

Access to proper agronomic advice will
position farmers to discuss future potential
benefits. Knowledge dissemination will
reduce social pressure, support greater
adoption of positive benefits, and provide
backstop support to the farmer regarding
changes underway.

Opportunity for advance payment, and co-
benefits like reduced input costs and higher
productivity will incentivise them to
maintain practice changes and demonstrate
regional viability of changes underway.

The CAS business model provides an option
for advance payment of carbon sequestered.
These funds can be directed by the farmer in
support of requisite infrastructure.
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not follow their management plan
and deliver suboptimal outcomes.

The owner and the tenant differ.
During the course of delivery
there is conflict regarding
direction, implementation and
sharing of benefits.

Owner/tenant conflict

Knowledge transfer
(agronomic advice)

Farmers without appropriate
training or support deliver poor
management practices during
their transition, delivering
suboptimal outcomes.

Management Risk

Proper agronomic advice is encouraged to
support plan purposes. Part of advice is cost
viability of proposed changes of practice.
Integration of agronomic advisor reduces
risk from the outset.

At the outset of the contract period CAS
requires that the landlord and any tenant
have reached agreement on the changes of
practice to be implemented and the sharing
of benefits, if any. This is confirmed to CAS.
CAS does not intercede in these discussions.

CAS encourages farmers to access suitable
expert agronomic advice. Project risk
assessment during the eligibility phase
assesses a project owner’s capability to
implement the required practice change.
Ongoing monitoring reduces the risk of
farmers undertaking unwise or impractical
practice changes because of their local
circumstances or a lack of suitable expert
support in implementing their plan
appropriately Is reduced.

Natural pests A pest or disease outbreak
destroys a crop, affecting the
biomass growth in a particular
year and its contribution to

removals.

Extreme weather events
(drought/flood/wind damage,
etc.) impacts crop production and
thus affects biomass production.

Natural disasters

CAS encourages farmers to access suitable
expert agronomic advice. The farmer is
encouraged to carry adequate crop
insurance in response.

The CAS-SCM risk buffer is designed to
smooth out seasonal losses or fluctuations
that may occur from time to time.

The farmer is encouraged to carry adequate
crop insurance in response.

The CAS-SCM risk buffer is designed to
smooth out seasonal losses or fluctuations
that may occur from time to time.

Natural condition/performance risk (lack of carbon deposited)

Reversal See section 4.5.1

4.5.1 Reversal

A reversal is defined as when the net greenhouse gas benefit of the project is negative in a
crediting period. The size of the reversal is the net carbon sequestration at the current
verification minus the net carbon sequestration at the previous verification.
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The CAS-SCM manages reversal risk through:

1. Ongoing project monitoring and contact with the project owner and/or project
proponent. The monitoring report assists in identifying potential reversal risk and allow
the CAS Program Manager to take action to address the risk with the project owner.

2. Regular measurement and re-mapping of the contracted lands. The CAS-SCM benchmark
measurement period is every 2 — 3 years. The precision MINS measurement technology
can detect incremental changes in soil carbon stocks and hence detect potential reversal
trends early.

3. The CAS-SCM provides the project owner with a soil carbon distribution map of the project
area which is a valuable tool to enable project owners to refine and focus activities on
areas that may yield better sequestration outcomes.

4. A dual permanence buffer system comprising:

a. Volume Buffer — 5% of all FCRUs and VCRUs are held in the blockchain Registry as a
volume buffer against potential loss. These credits are not sold.

b. Revenue Buffer — Upon sale of the remaining 95% of credits, 10% of the cash proceeds
are transferred into a cash risk buffer. If the volume buffer is insufficient to cover
permanence loss for a crediting period funds from the revenue buffer are used,
initially, to purchase VCRUs from other projects.

4.6 Identifying GHG SSRs relevant to the project

4.6.1 GHG SSRs controlled by or related to the project

Greenhouse gas sources, sinks and reservoirs (GHG SSRs) are defined as:
e GHG source - physical unit or process that releases a GHG into the atmosphere
e GHG sink - physical unit or process that removes a GHG from the atmosphere

e GHG reservoir - physical unit or component of the biosphere, geosphere or
hydrosphere with the capability to store or accumulate a GHG removed from the
atmosphere by a greenhouse gas sink or a GHG captured from a greenhouse gas
source

The CAS-SCM is based on soil carbon sequestration and therefore sources and sinks relevant
to each project will be the baseline activities and practice changes as set out in Project Design
and Review Plan and reservoirs the land within the project area. The CAS-SCM manages and
monitors SSRs during each crediting period.

The CAS-SCM assesses all relevant SSRs include those that are controlled by the project
proponent, those related to the project by material or energy flows, and those affected by
the project.
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Table 4 — Sources, Sinks and Reservoirs

CO2 emissions from soil  Included Soil organic and inorganic carbon make up the carbon pool

carbon (largely organic) controlled by project activities. While the overarching goal is to
increase carbon resident in soil through a change of practice
(regenerative agriculture) in the project scenario (i.e. towards net
removals), there is the possibility of a reduction in inorganic carbon
through increased microbial activity as organic carbon increases.
Thus, both organic and inorganic carbon is measured by the MINS
technology.
Mineral soils are included in the project scope, but organic soils
(peats/bogs) are not. The CAS technology provides for full
measurement of organic and inorganic carbon.

CO: emissions from fuel Included Fossil fuel use on-farm (i.e. fuel used directly during field

use (e.g. fossil fuels and operations) is included in the scope of the project as it is a source

electricity) of emissions directly controlled by the choice of farming practices.

Included Fossil fuel use off-farm (i.e. fuel used outside of field operations for
transport of inputs or crops) is included in the project. Transport of
feed, produce, or other materials off the farm is also incorporated.
The options of road, rail, air, or ship are given in kg equivalent.
Included Green fuels such as biodiesel, wind/solar energy are included and

accounted for as a contribution to overall farm operations.

N0 emissions from the Included Synthetic fertilisers derived from fossil fuel sources are known to be

use of farm inputs a material source of farm emissions. Synthetic (fossil derived)

(fertilisers etc.) fertiliser use is a practice that is directly affected by the project
activities due to its relationship to soil health improvement.

CHa and N20 emissions  Included Removal of crop residue (baling, transport, and sale of stover,

from removed crop straw or other) is a practice that is directly affected by the project

residue activities due to its relationship to soil health.

CO2 emissions from Included Emissions associated with fuel use for in-field irrigation can, in

irrigation energy use certain circumstances, be a material source of farm emissions.
Irrigation use is a practice that could be directly affected by the
project activities due to the relationship between healthy soil,
water infiltration and holding capacity.

CHs and direct and Included Current livestock stocking rates are inventoried as part of the

indirect emissions from
change in livestock
stocking rate

baseline process. Change in stocking rates resulting from changes
of practice are measured and net change in CHs4 and N20O emissions
are calculated.
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CHa and direct and Included Livestock operations (farm/ranch/dairy) with structured manure
indirect N2O emissions management systems (i.e. holding tanks or manure

from practices storage/deposition) are included since such emissions are known to
managing manure from be a material source of farm emissions and are under the direct
livestock control of participating farmer.

CH4 emissions from Included When livestock are present in the project or baseline scenario, CHa
enteric fermentation of emissions from enteric fermentation are included in the project
livestock boundary.

Excluded Imported production is excluded. Emissions related to the enteric
fermentation of livestock that have produced manure imported
onto a farm participating in the project are not included in the
project boundary, consistent with the convention that these
emissions are typically attributed to the livestock system where the
manure was produced.

N20 emissions from Included Grazing leads to direct and indirect N2O emissions and is calculated

grazing based on the duration of grazing and type of grazing for each
livestock category.

Emissions from Feed Included based on 4.7. CFT technical document, Feed use is the emission

production (CO2, CHa,
N20)

from production of feed other than fresh grass. In this project no
additional feed items are fed, and the herd is only grazing. for grass
consumed during grazing time, CFT will estimate DMI (dry matter
intake) per animal category. the impact of fresh grass, hay and
haylage grown on-farm has already been estimated based on the
information provided on the Grazing page.

RELATED SOURCE

Emissions from the Included Emissions associated with the production of synthetic fertilisers are
production of COze known to be a material source of farm emissions. Synthetic
emission (synthetic) fertiliser use is a practice that is directly affected by the project
fertiliser activities due to its relationship to soil health improvement.
Emissions from the Included Emissions associated with the production of synthetic pesticides are
production of COze known to be a material source of farm emissions. Pesticide use is a
emission (synthetic) practice that is directly affected by project activities due to its
pesticides relationship to soil health improvement.

Emissions from the Excluded While some farmers/ranchers may need to switch to alternative
purchase or requisite equipment to implement project activities, it is assumed that the
equipment to production emissions associated with equipment manufacture are
implement practice the same in both the baseline and project scenarios.

change(s)

Emissions related to Excluded Itis assumed that any such emissions would be equal under both

loss of crops (biomass)
due to exogenous
factors

the baseline and project activities, i.e. they are unaffected by the
project activities and are unavoidable.
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Emissions related to the management of manure imported onto a
farm are not included in the project boundary. This is consistent
with the convention that these emissions are typically attributed to
the livestock system where the manure was produced.

Emissions relating to the commissioning, calibration,
decommissioning and operations of the MINS units, the collection
of GHG data from the project, the production, validation, and
verification of the greenhouse gas statements are accounted for in
the CAS Scope 1 and 2 reporting.

Emissions related to Included
shifting pre-existing

productive activities to

areas outside of the

project boundaries.

CONTROLLED SINK

The CAS-SCM addresses leakage from potential yield reductions.
Data is collected for each project as part of the baseline scenario
and dynamic baselines on crop types, yields and livestock numbers.
Other leakage factors may be included should they arise.

CO2 removals via a net Included

change in soil carbon

CO2 removals via net Included
change in soil carbon

from the use of carbon
neutral/beneficial

fertilisers and crop

residue management

Woody biomass Excluded
(aboveground and to

depth)

Soil organic carbon is a major carbon pool controlled by project
activities. The overarching goal is to increase the total carbon
content of soil (organic/inorganic), which primarily occurs via soil
organic carbon under regenerative agriculture practices in the
project scenario (i.e. towards net removals). As soil organic carbon
increases, biotic activity will increase in response. Increased activity
will impact organic and potentially the inorganic carbon present.
Ignoring potential reduction of inorganic carbon delivers a possible
over-estimation of total sequestered carbon. Both inorganic and
organic carbon are included in the MINS measurement process.

This is a material factor in a project’s ability to increase its
sequestration of carbon in soils. The use of organic fertilisers (e.g.
farmyard manure) and the management of crop residues are both
directly affected by the project activities.

Woody biomass, both aboveground and measured to depth, within
field boundaries is excluded but may be included in future versions
of the CAS-SCM where project activities will significantly increase
the pool compared to the baseline. Plantation establishment, silvo-
pasture, and intercropping, etc., are recognised components of
integrating trees into agriculture production and regenerative
agriculture practices however the gain or reductions in above
ground biomass from these activities are excluded from this version
of the CAS-SCM.

AFFECTED SINK
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COz removals related to  Excluded It is assumed that any such removals would be equal under both
changes in climatic the baseline and project activities, i.e. they are unaffected by the
conditions due to project activities and are unavoidable.

exogenous factors

4.6.2 GHG SSRs affected by the project

The project is also accountable for changes in GHG emissions and removals by GHG sources
and sinks affected by the project through activity shifting or market transformation, referred
to as leakage.

The CAS-SCM considers it prudent to address leakage from potential yield reductions and with
the provision to include other leakage factors should they arise in the future.

For yield reduction leakage, data is collected for each project as part of the baseline scenario
and dynamic baselines on crop types, yields and livestock numbers.

The requirement that the project activity does not result in sustained reduction in
productivity ensures that there is no increase in emissions outside of the project area because
of intensification production elsewhere to compensate for decreased productivity inside the
project area.

In the event that there is a reduction across a minimum of three crediting periods (which
under the CAS-SCM is a benchmark 6 — 9 year period) and this reduction cannot be explained
by seasonal fluctuations or other variations reasonably considered by the project owner or
project proponent as not due to the project activity, CAS will take the leakage into
consideration.

The CAS-SCM considers the three crediting period cycle as reasonable. Risks of leakage are
low as sustainable farming practices in general lead to yield and efficiency increases. However
in the interests of conservativeness leakage is monitored and, if required, accounted for in
the overall net abatement for the project.

4.7 Determining the GHG baseline

Under the CAS-SCM the following baseline and baseline scenario practices are established,
managed, and monitored.

The baseline period for a CAS-SCM is minimum 3 years prior to project commencement (start
date) and includes at least one complete crop rotation, where applicable.
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4.7.1 Baseline scenario

The baseline scenario is defined as the conditions most likely to occur in the absence of a
proposed GHG project. Continuation of pre-project agricultural management practices is the
most plausible baseline scenario.

An alternative baseline scenario may be that the proposed project is a potential baseline
scenario. If the project is equivalent to the baseline scenario, there is a risk of no GHG
emission reduction or removal enhancement, and the proposed project is ineligible for
inclusion in the CAS-SCM.

In line with ISO 14064-2:2019, there must be confidence that the incentive of offering new
revenues from the project to farmers is the contributing factor driving farming practice
changes, rather than other regulatory incentives. This eligibility criteria are established in the
Project Interest Note.

4.7.1.1 Baseline scenario selection and justification

ISO 14064-2:2019 provides that the GHG baseline can be determined based on historical
information or by setting alternative scenarios according to the requirements of the
Methodology and the intended user.

Under CAS-SCM methodology the baseline is established as follows:

1. The baseline scenario: this is the continuation of the current situation, i.e. the
common practice of the individual farm during the baseline period (minimum of 3
years prior to project commencement),

2. Alternative baseline for the current crediting period: this is determined as the
implementation of practice change against which the project will be monitored.

The CAS-SCM replaces estimation modelling of the increase in soil carbon stocks with direct
measurement at the beginning and end of each crediting period, approximately every 2-3
years. The Methodology therefore considers that alternative baseline scenario modelling of
sequestration rates is not required as the measurement process determines whether the
carbon is in the soil or is not.

For the calculation of GHG emissions from project activities and the baseline scenario, the
CAS-SCM baseline scenario is established by:

¢ identifying the SSRs for the project during the baseline period, that is, for the 3 years
prior to project commencement

¢ identifying the activities conducted in the project area during the baseline scenario

e the project owner and/or project proponent confirming that in the absence of the
CAS-SCM project activity the baseline scenario is the continuation of business as usual
on the project area.

Data for the determination and monitoring of the baseline scenario is obtained through the
Project Design and Review Plan.
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The quantification of baseline scenario GHG emissions is set out in section 4.10 and uses the
CFT as the authoritative data source which is relevant to the common practices of the region.

The CAS-SCM uses a static baseline scenario to model the business-as-usual GHG emissions
during the first crediting period. The baseline scenario is monitored during each crediting
period through the Project Review Plan. This allows the CAS-SCM to assess whether there are
deviations from expected outcomes that may present a risk to the project assumptions.

At the end of a crediting period soil carbon stock change is directly measured in the project
area by the MINS technology and data on GHG emissions from project activities calculated
using the CFT. The baseline is re-evaluated as required by the CAS-SCM and revised to
incorporate the new data, and if required, practices. This becomes the new baseline scenario
for the subsequent crediting period against which the project is monitored and reported. The
use of a dynamic baseline in the CAS-SCM creates a more realistic view of the GHG impact of
the project.

The CAS-SCM considers that as the baseline scenario data relating to soil carbon levels and
GHG data from project emissions is derived from exact data and monitored during each
crediting period that alternative baseline scenario modelling is not required. The baseline for
each crediting period is what is actually occurring in the project during that period with
appropriate monitoring to assess deviation and risk.

4.7.1.2 Identification of Common Practice and Good Practice

Common Practice

The purpose of the CAS-SCM is to provide a Methodology that facilitates a transition from
conventional to regenerative agricultural practices.

Conventional agriculture will be the general common practice of a region and in most cases
will be the baseline scenario for projects. In the case of projects already conducting some
regenerative agricultural practices, those practices will form the baseline scenario and the
additionality requirement will be met by adding new regenerative practices.

The CAS-SCM uses a project specific procedure to determine the project baseline and so does
not require that practice change undertaken on a project area be benchmarked against
common practice in a region in assessing eligibility. The purpose of the CAS-SCM is to
encourage the widest possible adoption of regenerative agricultural practices and therefore
additionality is assessed against the intended practice change within a project as being the
appropriate eligibility requirement.

The CAS-SCM does not direct a project owner as to practice change conduct on the project
area nor as to what advice and support should be sought. Project owners are encouraged to
choose practice changes from the CAS-SCM selection for which they have appropriate good
practice skills and resources to implement and deliver a positive outcome. Monitoring during
each crediting period and remeasuring and recalibrating the baseline at the end of each 2-3
year crediting period is designed for risk minimisation and guidance for the project owner.
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The purpose of the CAS-SCM is to provide a Methodology that meets project owners’
objectives including minimising or eliminating risk, high upfront cost, application complexity,
onerous monitoring obligations, and low and irregular financial returns.

The CAS-SCM view is that efficiency and effectiveness within GHG projects is best incentivised
by maximising potential returns and benefits which in turn is achieved by improving precision,
integrity, reliability, transparency, liquidity, and co-benefit data to facilitate a greater flow of
capital from the demand side.

Good Practice

To ensure good practice and adhere to the principles of accuracy, completeness, consistency,
conservativeness and relevance the CAS-SCM obtains data on GHG emissions from project
activity using the global Cool Farm Tool (CFT), as described in section 2.3 and in detail in this
Chapter 4.

Soil carbon measurement data derived from the MINS technology was validated in calibration
and precision/accuracy trials overseen by the US Department of Agriculture (USDA) in 2022.
Scientific support was provided by the USDA National Soil Dynamic Laboratory (NSDL) in
Auburn, Alabama. The trials resulted in the following statement endorsed by the USDA:

“The MINS soil carbon scanning process will deliver large field level measurement
within 4.0 mg C/cm3 at the 95% confidence level, a 49% improvement in accuracy
compared to the gold standard traditional soil sampling approach.”

Links to the scientific papers are contained in the References Annexe.

The CAS-SCM soil carbon distribution map of the project area provided at no cost to the
project owner is a valuable tool to assist in good practice implementation of regenerative
agricultural processes and technologies.

4.7.1.3 Barrier Assessment

The CAS-SCM considers it prudent to conduct a barrier assessment during the eligibility
assessment phase to determine potential risks of the project achieving its objectives.

The baseline scenario is defined as the conditions most likely to occur in the absence of a
proposed GHG project. Continuation of pre-project agricultural management practices is the
most plausible baseline scenario.

For a project that is for example a net emitter of GHGs the baseline is likely to be conventional
agriculture and therefore the GHG project will involve the incremental conversion to
regenerative agriculture through nominated practice change(s). A barrier assessment of this
scenario is in Table 5.
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Table 5 — Barrier assessment for conversion from common practice to regenerative
agriculture

Alternative Scenario
(Regenerative Ag.)

Barrier Baseline Scenario

(Common Practice)

Financial
Constraints —
Operations

The cost of adopting regenerative agriculture
remains a commonly cited obstacle amongst
farmers and organisations serving farmers. Farmers
perceive a financial risk in adopting new practices.

Conventional agriculture is considered
common practice. There are no additional
investments required to continue with
previously implemented

Financial opportunity is not well understood.
Regenerative farming may produce lower yields at
the outset but may not equate to lower profits.
LaCanne/Lundgren (2018) found that farms with
regenerative practices were 78% more profitable
than those practicing conventional agriculture.
Regenerative farmers can give up some yield if it
means making more profits, which regenerative
agriculture makes possible by growing higher-
margin crops and reducing inputs.

Financial
Constraints —
Market price

Markets for conventional agriculture
production are well known and established.
Product prices are understood.

Consistent price premiums for regeneratively
produced products could boost adoption of
sustainable growing practices. Unfortunately,

premium consumers are yet to see this value in the price tag.
Most consumers are unfamiliar with the term
“regenerative” and many feel overwhelmed by the
number of environmentally focused certifications on

the market.

The transition of global supply chains to
sustainability driven by net zero and ESG reporting
regulations, Scope 1,2 and 3 requirements and
stakeholder activism is likely to make food based
supply chains transition to a more sustainable
model in the near future.

Some stakeholders argue the complexity of
agricultural supply chains is a barrier to regenerative
adoption. Connecting farmers and ranchers with
additional customers outside conventional supply
chains could increase their bargaining power,
enabling growers to capture more revenue from
their products.

In conventional agricultural supply chains,
growers sell an undifferentiated commodity
to a nearby grain elevator, processor, trader,
or marketer. These intermediate processors
further refine and distribute food products.
Selling into the undifferentiated global
commodity market seems to erase the
chance to price (and pay for) specific
production practices.

Supply Chain
Complexity

The transition of global supply chains to
sustainability driven by net zero and ESG reporting
regulations, Scope 1,2 and 3 requirements and
stakeholder activism is likely to make food based
supply chains transition to a more sustainable
model in the near future.

Legal
Constraints

No legislative barriers from continuing
conventional agricultural practices have

When encountered on a national level they will be
factored into the project assessment. No legislative
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been identified. Globally, nations seek to
secure own source food supply rather than
constrain it.

barriers from implementing regenerative agriculture
were identified. The new sustainable accounting and
reporting standards being progressively
implemented globally from 2023 will introduce
regulatory pressure for a transition to more
sustainable practices.

Common Conventional farming practices can be As described, adoption of regenerative agriculture is
Practices considered common practice. In the absence  not widespread. Select practices have been
of this project, many of the participating implemented in specific locations but are not
farmers would have continued employing widespread globally. Further, less understood is
conventional management techniques. their ability to deliver net GHG sequestration.
Technology and know how in regenerative
agriculture is advancing rapidly and is becoming
more widespread and may transition common
practice to regenerative practices in the near future.
Technology Conventional farmers often do not require Farmers lack regionally specific knowledge,
Adoption additional technical knowledge or equipment, evidence, and models for transitioning to
as they are familiar with farming regenerative agriculture. Creating regional training
management practices and have already programs, peer networks and agronomic advice
been implementing these practices for networks capable of advising on regenerative
numerous years. agriculture is required. Regenerative agriculture
may be more complex and knowledge-intensive for
the farmer to implement. Technical challenges of
implementing regenerative agriculture can lead to
multiple difficulties that are regionally specific.
However, technology and know-how in regenerative
agriculture is advancing rapidly and is becoming
more widespread and may transition common
practice to regenerative practices in the near future.
Societal Conventional farming practices are the most Local communities remain an important source of
Pressure common agricultural practices in the project influence over a farmer’s decision-making, a reality

Environmental
Hindrance

region. During the project, some farm
operators may encounter significant peer
pressure to conform to the status quo.

Conventional agriculture currently is the
dominant food production system in most
industrialised countries. It is characterised by
large-scale monoculture, heavy use of
chemical fertilisers and pesticides, and meat
production in confined animal feeding
operations. It also is defined by its heavy

that is only enhanced by social media. Furthermore,
the practices that a farmer implements on their
fields are visible for all to see, leaving them more
exposed to social and peer pressure than in many
other industries. Since conventional agriculture
remains the common practice, those practising
regenerative agriculture may be seen as outliers,
breaking with the tradition of social norms.
However, technology and know how in regenerative
agriculture is advancing rapidly and is becoming
more widespread and may transition common
practice to regenerative practices in the near future.

Regenerative agriculture is a holistic system of
practices and principles that seek to improve, not
degrade natural resources.

Floods, droughts, and crop pests may prompt a
farmer to revert to conventional farm practices to
mitigate short term loss. Conventional response to
waterlogged soils is tillage. Conventional response
to drought is weed management, not cover
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emphasis on a few crops intended for animal  cropping. Conventional response to insect

feed, biofuels, and processed food. infestation is chemical spraying. Conventional
response to lack of nutrient response from organic
fertilisation is to revert to synthetic.

Conventional agricultural practices have been
linked to lower biodiversity, soil degradation,
water contamination and water quality
degradation.

4.7.1.4 Investment Assessment

Role of the CAS-SCM Financial Incentive

ISO 14064-2:2019 requires that the incentive for a project owner to implement practice
change is the financial benefit derived from the program rather than other incentives. This
requirement is confirmed in the Project Interest Note.

Under the CAS-SCM the baseline scenario is established by:
¢ identifying the SSRs for the project during the baseline period, that is, for the 3 years
prior to project commencement
¢ identifying the activities conducted in the project area during the baseline scenario
e the project owner and/or project proponent confirming that in the absence of the
CAS-SCM soil carbon project activity the baseline scenario is the continuation of
business as usual on the project area.

Data for the determination of the baseline scenario is obtained through the Project Design
and Review Plan and described more fully in section this section 4.7.

A project owner will understand baseline scenario costs and productivity from standard
business records. During the onboarding process the CAS-SCM models the potential carbon
sequestration rate for the project for the next crediting period based on intended practice
change and other factors. A portion of the potential sequestration amount can be forward
sold to market as Future Carbon Removal Units (FRCUs). The amount due to the project
owner under the CAS-SCM participation agreement will be remitted to the project owner to
assist with the implementation of practice changes.

Forward modelling of potential sequestration rates for the first and subsequent crediting
periods forecast as Verified Carbon Removal Unit (VCRU) sales can provide the project owner
with an indication of potential revenues from the project and hence the investment returns
from current and future practice changes.

4.8 Identifying GHG SSRs relevant to the baseline scenario

As each GHG project is case specific the identification of relevant GHG SSRs for the baseline
scenario will vary but will follow Table 4.

Details of the selection and justification for the GHG SSRs baseline scenario for each project
is set out in the Project Design and Review Plan.
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4.9 Selecting GHG SSRs for monitoring or estimating GHG emissions and
removals

The project owner and/or project proponent, in consultation with the CAS Program Manager
if required, identify and select GHG SSRs that are relevant, measurable, and represent the
project activity and the area. The selection criteria, justification for exclusions, costs and
other logistical issues are set out in the Project Design and Review Plan.

Table 6 has examples of SSRs that are used for each activity and the correspondent GHGs to

be accounted under the CAS-SCM:

Table 6. Overview of the emissions sources and carbon pool, and the associated
greenhouse gases (Source: Cool Farm Tool technical method description document 2024)

Relevant Carbon pool or emission source Greenhouse gas

Carbon pool Soil Carbon (C)
Carbon pool Perennials and agroforestry tree Carbon (C)
Emission Source Fossil Fuel Carbon dioxide (CO2)
Emission Source Production of feed for dairy cattle Carbon dioxide (COz)
Emission Source Fertiliser Production Carbon dioxide (CO)

Nitrous oxide(N20)

Emission Source Enteric Fermentation Methane (CH4)
Emission Source Manure deposition Methane (CH4)
Emission Source Crop Residue Management Methane (CH4)
Emission Source Soil Fertiliser induced emissions Nitrous oxide(N20)
including application of N-fertiliser and
limestone
Emission Source Manure deposition Nitrous oxide(N20)

The baseline and subsequent monitoring of the soil carbon pool (item 1) is through the MINS
technology. The carbon pool from perennials and agroforestry (item 2) is not included in this
version 1.0 of the CAS-SCM but may be included in future versions.
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Emissions sources from GHGs present on table 6 are quantified by the CFT through CAS’s
bespoke API and using actual data from the project and/or recognised and trustworthy
sources and in accordance with the process set out in section 4.7.

4.10 Quantifying GHG emissions and/or removals

The CAS-SCM calculates GHG emissions/removals through direct and indirect measurement.

Direct measurement of GHG removals is performed by MINS technology and controlled and
analysed by the CAS-SCM Software. The indirect measurement of GHG emissions is based on
data provided by the project owner and/or project proponent and calculated by the CFT
through the API. The principles of completeness, conservativeness and accuracy are applied
to both direct and indirect measurement data.

Table 7: Summary of allowable quantification approaches

GHG/Pool Source Quantification Quantification Quantification
Approach 1: Approach 2: Approach 3:

Measure and Measure and Cool Farm Tool
Model Remeasure

Carbon Soil Carbon X X

CO: Fossil Fuel X
Production of feed for X
cattle
Fertiliser Production X

CHa Enteric Fermentation X
Manure deposition X
Crop Residue X
Management

N20 Soil Fertiliser induced X

emissions including
application of N-
fertiliser and limestone

Fertiliser Production X

Manure deposition X
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Crop Residue X
Management
Grazing X

Where a given activity is not practiced in the baseline or project, resulting in an effective
input of zero for any equation element in this methodology, that equation element is not
required.

Quantification Approach 1

The baseline is modelled for each project area. The model serves to project stock
change/emissions resulting from the schedule of agricultural management activities taking
place in the baseline scenario . Further guidance on biophysical model inputs is elaborated in
Table 8.

Table 8: model inputs for the baseline scenario

Model Input category Approach

Soil carbon to calculate initial soil Determined ex ante Directly measured using MINS
carbon stocks technology. Determined for year =0
Soil properties Determined ex ante CFT

Climate variables (e.g. Continuously monitored ex CFT requires users to input farm-
precipitation, temperature) ante specific soil and climate conditions

(e.g., soil texture, SOM levels, soil pH,
soil moisture, soil drainage and
dominant climate conditions) directly.
The CFT also uses a farm’s location to
derive country-specific emission
factors for electricity usage on-farm.

Climate Zone

In the farm settings the user selects which climate zone they are in, based on the map below.
This project brings CFT up do date with the latest IPCC 2019 guidance on which climate zones
should be used when calculating greenhouse gas emissions from agricultural practices. The
new climate zones are required for several calculations within CFT2.0 including the new SOC
Model, Forest Biomass, N2O and Residue Management, and dairy and beef emission factors.
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Figure 3JA.5.1 (Updated) Delineation of major climate zones, updated from the 2006 IPCC Guidelines.

IPCC Climate Zones

- Tropical Montane Tropical Dry Cool Temperate Moist Boreal Dry
I Tropical Wet Warm Temperate Moist Cool Temperate Dry Polar Moist
Tropical Moist Warm Temperate Dry Boreal Moist Polar Dry

Diagram 5 . Climate Zones as per IPCC [IPCC, 2019] vol4 chap 3

Quantification Approach 2

Direct measurement by MINS, following mission plan and controlled scanning procedure as
described in section 1.4. Technology Overview.

Quantification Approach 3
The baseline is calculated for each project area using the CFT. Emissions resulting from the

schedule of agricultural management activities taking place in the baseline scenario are
estimated using default emission factors and data determined for each field at validation.

CFT Method Summary

The following tables provide a high-level view and summary of the methods used in the
crop pathway, and the dairy and beef pathways. Refer to Cool Farm Tool Technical Method
Description for more details.
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Table 9 Summary of methods and emission factors used in the crop pathway

Section

Global warming
potentials

Crop residues

Fertiliser production

Fertiliser use

Compost production
(fertiliser)

Pesticide use

Paddy rice

Machinery

Energy use

Electricity

Seed production

Waste water

Carbon stock change
(LUC + carbon inputs)

Carbon stock change
(forest biomass from
LUC)

Method [CFT 2.0]

IPCC 2019

IPCC 2019 tier 1 [updated in CFT 2.0]

n/a

IPCC 2019 tier 1 & 2, with some
refinements for wet/dry factor use
described in Section 2.3 [updated in
CFT 2.0]

n/a

n/a

IPCC 2019 tier 1. Methane updated
in CFT 1.0, N20 updated in CFT 2.0

n/a

n/a

n/a

potatoes only - Haverkort and Hillier
[2011]

IPCC 2019 tier 1

IPCC 2019 tier 1 [updated in CFT 2.0]

IPCC 2019 tier 1 [updated in CFT 2.0]
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Emission Factors [CFT 2.0]

AR6

IPCC 2019 [updated in CFT
2.0]. Default values for crops

not in IPCC by papers,
referenced in Table 2.1

Fertilisers Europe

IPCC 2019 tier 1 & 2 [updated

in CFT 2.0]

Derived from Brown et
al. [2009]

WFLDB - pesticide factors

IPCC 2019

OKL

DEFRA 2021 [updated in CFT

2.0]

IEA 2019 [updated in CFT 2.0]

potatoes only - Haverkort and

Hillier [2011]

IPCC 2019

IPCC 2019

IPCC 2019


https://app.coolfarmtool.org/documentation/technical-description/crops/residue.html#default-residue
https://app.coolfarmtool.org/documentation/technical-description/crops/fertilisers.html#fertiliser-emissions
https://app.coolfarmtool.org/documentation/technical-description/bibliography-appendix/bibliography.html#id35
https://app.coolfarmtool.org/documentation/technical-description/bibliography-appendix/bibliography.html#id46
https://app.coolfarmtool.org/documentation/technical-description/bibliography-appendix/bibliography.html#id46
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Section Method [CFT 2.0] Emission Factors [CFT 2.0]

Carbon stock change

(Biomass changes in IPCC 2003 and for coffee Segura et
. NA
perennials and al. 2006
agroforestry)
Irrigation emissions Depth and distance: Haverkort and electricity/ WFLDB

Hillier [2011] and Location: WFLDB

Table 10 Summary of methods and emission factors used in the dairy and beef pathways

Emission Factors
[CFT 2.0]

Pathway(s) Section Method [CFT 2.0]

Dairv: Milk broduction Mix of IPCC 2019 and IDF Mix of IPCC 2019 and IDF
¥ P 2022 [updated in CFT 2.0] 2022 [updated in CFT 2.0]
Gross Energy .
. IPCC 2019 tier 2 IPCC 2019
Requirements
Beef: Beef production crT S[:?eCIfIC categories/ NA
equations
Gross Energy .
. IPCC 2019 tier 2 IPCC 2019
Requirements
Dairy and . ]
Grazing IPCC 2019 tier 1 & 2 IPCC 2019
Beef:
Grassland IPCC 2019 tier 1 & 2 IPCC 2019
fertilisation
Feed use N/A GFLI
Enteric .
. IPCC 2019 tier 2 IPCC 2019
fermentation
Manure IPCC 2019 tier 2 IPCC 2019
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4.10.1 Baseline emissions for a project area

The equations in this section are adapted from the Cool Farm Tool (CFT) — technical method
description document 2024. The calculation of each of the following SSRs GHG emissions
utilise the equations from section 5.1.

The project owner and/or project proponent is responsible for providing reliable information,
evidence, and warrants that all information is correct. Where possible the CAS-SCM will
access data records directly from a project owner/project proponents financial records.

All equations used in the CAS-SCM for GHG emissions estimation are:
e derived from a recognised origin
e appropriate for the GHG SSRs concerned
e current at the time of quantification
e take account of the quantification uncertainty and are calculated in a manner
intended to yield accurate and reproducible methods
e consistent with the intended use of the GHG report

Project emissions are calculated for multiple types of activities, including where relevant:
¢ livestock (dairy, beef, other livestock)
o fertiliser application
e crop protection inputs
e crop residue management
e paddy rice
e potato seed production
e water management and irrigation
¢ land use conversion
¢ tillage practices
e growing cover crops
e fuel and energy use
e transport

The appropriate calculation and parameters are accounted as tonnes of CO.e. Each data
receives a unique sequential number and is stored in the CAS-SCM Azure database. Both
baseline and project activity SSRs calculation follow the same parameters and methods.
Equation 1

The Average Annual Baseline Period (AABP) represents emissions of GHG for the year, for
each Project area PA or Additional Project Area, APA. It shall be expressed by tonnes of COze.
The equation considers all GHG Sources and Sinks, and Reservoirs intended in this
Methodology and is expressed according to the following:

AABPp,y = AALcroppppa + AALpgirypppa + AALpeergppa + AALjivestock,Bp,pa

Parameters:

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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AAL crop,ep,pa the average annual emissions for crops during the baseline period BP for
the Project Area PA, in tonnes of COze per year.

AAL pairy,8p,pA the average annual emissions for dairy during the baseline period BP for
the Project Area PA, in tonnes of COze per year.

AAL geef,p,pa the average annual emissions for beef during the baseline period BP for
the Project Area PA, in tonnes of COze per year.

AAL Livestock,8p,pA the average annual emissions from all other livestock during the baseline
period BP in Project Area PA, in tonnes of CO.e per year.

NOTE: The project owner and/or project proponent may elect for one or all of the
components of Average Annual Baseline Emissions equation to be zero if evidenced and

justified.

Equation 2

Crop

3
1
AALCTop,BP,PA = § 2 LCTop total,B,PA
B=1
Equation 3

Lcrop total,B,PA = Lresidue,B,PA + Lfert. Prod.,B,PA + Lfert.,B,PA + Lpest.,B,PA +
Lpaddy,B,PA + quel & energy,B,PA + Lseed,B,PA + Lwaste water,B,PA + Lc stocks,B,PA + Ltrans,B,PA

L crop totai5,p Total crop emissions during year B of the baseline period BP for the project
area PA, in tonnes of COze

L residue,8,pA Total emissions from crop residue during year B of the baseline period BP for
the project area PA, in tonnes of COze

L fert.prod.5,pA Total emissions from fertiliser production during year B of the baseline
period BP for the project area PA, in tonnes of COze

L fertB,pa Total emissions induced by fertiliser application during year B of the baseline
period BP for the project area PA, in tonnes of COze

L pests,pa Total emissions from pesticide use during year B of the baseline period BP
for the project area PA, in tonnes of COze

L paddy,5,pa Total emissions from paddy production during year B of the baseline period
BP for the project area PA, in tonnes of COze

L fuel & energy,B,p Total emissions from machinery and energy use during year B of the
baseline period BP for the project area PA, in tonnes of CO2e

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)

Version 1.1




‘\ Carbon Asset

SOLUTIONS

L seed,s,pa Total emissions associated with seed production during year B of the
baseline period BP for the project area PA, in tonnes of COze

L waste water,s,pa Total emissions from wastewater during year B of the baseline period BP for
the project area PA, in tonnes of COze

L ¢stock,8,pA Total emissions due to changes in Carbon stocks during year B of the
baseline period BP for the project area PA, in tonnes of COze

L trans,B,pA Total transport emissions during year B of the baseline period BP for the
project area PA, in tonnes of COze

B is the CAS-SCM baseline period of 3 years

Equation 4
Dairy
3
1
AALDairy,BP,PA = § LDairy total,B,PA
B=1
Equation 5
Ldairy total,B,PA — Lgraz.,B,PA + Lgrass fert.,B,PA + Lfeed,B,PA + Lent. Ferm.,B,PA +
Lmanure,B,PA + quel & energy,B,PA + Ltrans,B,PA
L pairy total,,pA Total Dairy emissions during year B of the baseline period BP for the project
area PA, in tonnes of COze
L graz,5,pa Total emissions from grazing during year B of the baseline period BP for the
project area PA, in tonnes of COze
L grass fert,B,pa Total emissions from application of fertiliser to grazing grassland during year
B of the baseline period BP for the project area PA, in tonnes of COze
L feed,B,pa Total emissions from feed during year B of the baseline period BP for the
project area PA, in tonnes of CO2e
L ent ferm,B,pa Total emissions from enteric fermentation during year B of the baseline
period BP for the project area PA, in tonnes of CO2e
L manure,5,pa Total emissions from manure during year B of the baseline period BP for the
project area PA, in tonnes of COze
L fuel & energy,B,p Total emissions from machinery and energy use during year B of the
baseline period BP for the project area PA, in tonnes of COze
L trans,,pA Total transport emissions during year B of the baseline period BP for the

project area PA, in tonnes of CO2e

B is the CAS-SCM baseline period of 3 years
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Equation 6
Beef
3
1
AALBeef,BP,PA = § Lpee f total,B,PA
B=1
Equation 7
LBeeftotaI,B,PA = Lgraz.,B,PA + Lgrass fert.,B,PA + Lfeed,B,PA + Lent. Ferm.,B,PA +
Lmanure,B,PA + quel & energy,B,PA + Ltrans,B,PA
L Beeftotal,B,pa Total Beef emissions during year B of the baseline period BP for the project
area PA, in tonnes of COze
L graz,5,pa Total emissions from grazing during year B of the baseline period BP for the
project area PA, in tonnes of CO2e
L grass fert,B,pa Total emissions from application of fertiliser to grazing grassland during year
B of the baseline period BP for the project area PA, in tonnes of CO2e
L feed 8, Total emissions from feed during year B of the baseline period BP for the
project area PA, in tonnes of COze
L ent ferm,5,pa Total emissions from enteric fermentation during year B of the baseline
period BP for the project area PA, in tonnes of COze
L manure,s,pa Total emissions from manure during year B of the baseline period BP for the
project area PA, in tonnes of CO2e
L fuet & energy,8,p Total emissions from machinery and energy use during year B of the
baseline period BP for the project area PA, in tonnes of COze
L trans,,pA Total transport emissions during year B of the baseline period BP for the

project area PA, in tonnes of CO2e
B is the CAS-SCM baseline period of 3 years
Equation 8

Livestock

3
1
AALLivestock,BP,PA = § Llivestock,B,PA
B=1
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Equation 9
LIivestock,B,PA = Lfeed,B,PA + Lenteric,B,PA + Lmanure,B,PA + Lbedding,B,PA
+que| & energy,B,PA + Ltrans.,B,PA

L iivestock,,p Total emissions from other livestock during year B of the baseline period BP
for the project area PA, in tonnes of COze

L feed 8, Total emissions from feed during year B of the baseline period BP for the
project area PA, in tonnes of COze

L entetic,,pA Total emissions from enteric fermentation during year B of the baseline
period BP for the project area PA, in tonnes of CO2e

L manure,s,pa Total emissions from manure during year B of the baseline period BP for the
project area PA, in tonnes of CO2e

L bedding,,pA Total emissions from bedding during year B of the baseline period BP for the
project area PA, in tonnes of CO2e

L fuel & energy,5,pa Total emissions from machinery and energy use during year B of the
baseline period BP for the project area PA, in tonnes of COze

L trans,B,pA Total transport emissions during year B of the baseline period BP for the

project area PA, in tonnes of COze

B is the CAS-SCM baseline period of 3 years

4.10.2 Quantifying SSRs GHG emissions for project activity

The calculation of each of the following SSRs GHG emissions utilise the equations from
chapter 5. The equations have been extracted from Cool Farm Tool — technical
documentation 2024, which is a worldwide recognised source and good practice. Under the
CAS-SCM measurement by MINS will be the only source for soil carbon quantification. CAS-
SCM intends to account for total reduction in atmospheric COze, not just increase in organic
content as measured by organic carbon, which may be offset to some degree through
potential loss of inorganic carbon, irrespective of soil type.

NOTE: This Methodology will use the MINS technology for baseline and project activity
soil carbon measurements.

Average annual project emissions for a project area

Equation 10

The Average Annual Project Emissions during Reporting Period represents emissions of GHG
for the year, for each project area PA or Additional Project Area, APA. It shall be expressed

by tonnes of CO;e. The equation is considering all GHG Sources, Sinks, and Reservoirs
intended in this methodology and is expressed according to the following:
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Parameters:

L Crop total,RP,PA

L pairy total,rp,PA

L geeftotal,rP,PA

L Livestock,RP,PA

‘\ Carbon Asset

SOLUTIONS

Lcrop tota,rp,pA + Lpairy totatrp,pA + LBeef totalrRP,pa T Liivestock,rp,pA

yearsgp )

Total emissions for crops during the reporting period RP for the Project
area PA, in tonnes of COze per year.

Total emissions for Dairy during the reporting period RP for the Project
area PA, in tonnes of COze per year.

Total emissions for Beef during the reporting period RP for the Project area
PA, in tonnes of CO2ze per year.

Total emissions from all other livestock during the reporting period RP in
project area PA, in tonnes of COze per year.

yearsrpis the number of years in the reporting period, in years.

Equation 11

Crop

Lcrop total,RP,PA = Lresidue,RP,PA + Lfert. Prod.,RP,PA + Lfert.,RP,PA + Lpest.,RP,PA +

Lpaddy,RP,PA + quel & energy,RP,PA + Lseed,RP,PA + Lwaste water,RP,PA + Lc stocks,RP,PA + Ltrans,RP,PA

L Crop total,RP,PA

L residue,RP,PA

L fert.prod.,RP,PA

L fert,rp,PA

L pest,rp,PA

L paddy,rp,PA

Total crop emissions for the reporting period RP for the project area PA, in
tonnes of COze

Total emissions from crop residue for the reporting period RP for the project
area PA, in tonnes of CO2e

Total emissions from fertiliser production for the reporting period RP for the
project area PA, in tonnes of COze

Total emissions induced by fertiliser application for the reporting period RP
for the project area PA, in tonnes of COze

Total emissions from pesticide use for the reporting period RP for the
project area PA, in tonnes of CO2e

Total emissions from paddy production during year B of the baseline period
BP for the project area PA, in tonnes of COze

L fuet & energy,rp.pa Total emissions from machinery and energy use for the reporting period RP
for the project area PA, in tonnes of COze
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L seed,rp.pa Total emissions associated with seed production for the reporting period RP
for the project area PA, in tonnes of COze

L waste water,rp,pa Total emissions from waste water for the reporting period RP for the project
area PA, in tonnes of COze

L ¢ stock,Rp,PA Total emissions due to changes in Carbon stocks for the reporting period RP
for the project area PA, in tonnes of COze

L trans,rp,pA Total transport emissions for the reporting period RP for the project area PA,
in tonnes of COze

Equation 12
Dairy
Ldairy total,RP,PA = Lgraz.,RP,PA + Lgrass fert.,RP,PA + Lfeed,RP,PA + Lent. Ferm.,RP,PA +
Lmanure,RP,PA + quel & energy,RP,PA + Ltrans,RP,PA
L pairy total,,pA Total Dairy emissions for the reporting period RP for the project area PA, in
tonnes of COze
L graz,5,pa Total emissions from grazing for the reporting period RP for the project area
PA, in tonnes of COze
L grass fert,B,pa Total emissions from application of fertiliser to grazing grassland for the
reporting period RP for the project area PA, in tonnes of COze
L feed,B,pa Total emissions from feed for the reporting period RP for the project area
PA, in tonnes of COze
L ent ferm,B,p Total emissions from enteric fermentation for the reporting period RP for
the project area PA, in tonnes of COze
L manure,5,pa Total emissions from manure for the reporting period RP for the project area
PA, in tonnes of COze
L fuet & energy,8,p Total emissions from machinery and energy use for the reporting period RP
for the project area PA, in tonnes of COze
L trans,,pA Total transport emissions for the reporting period RP for the project area PA,
in tonnes of COze
Equation 13
Beef
Lbeef total,RP,PA = Lgraz.,RP,PA + Lgrass fert.,RP,PA + Lfeed,RP,PA + Lent. Ferm.,RP,PA +

Lmanure,RP,PA + quel & energy,RP,PA + Ltrans,RP,PA
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L beef total,B,PA

L graz.,B,PA

L grass fert,B,PA

L feed,8,pA

L ent.ferm,B,PA

L manure,B,PA

L fuel & energy,B,PA

L trans,B,PA

Equation 14
Livestock

LIivestock,RP,PA =

L livestock,RP,PA

L feed,rp,PA

L entetic,RP,PA

L manure,RP,PA

L bedding,rp,PA

L fuel & energy,RP,PA
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Total Beef emissions for the reporting period RP for the project area PA, in
tonnes of CO2e

Total emissions from grazing for the reporting period RP for the project area
PA, in tonnes of COze

Total emissions from application of fertiliser to grazing grassland for the
reporting period RP for the project area PA, in tonnes of COze

Total emissions from feed for the reporting period RP for the project area
PA, in tonnes of COze

Total emissions from enteric fermentation for the reporting period RP for
the project area PA, in tonnes of COze

Total emissions from manure for the reporting period RP for the project area
PA, in tonnes of COze

Total emissions from machinery and energy use for the reporting period RP
for the project area PA, in tonnes of COze

Total transport emissions for the reporting period RP for the project area PA,
in tonnes of COze

Lteed rp,pa T Lentericrp,pa T Lmanure,gp,pa + Lbedding rp,pA

+que| & energy,RP,PA + Ltrans.,RP,PA

Total emissions from other livestock for the reporting period RP for the
project area PA, in tonnes of CO2e

Total emissions from feed for the reporting period RP for the project area
PA, in tonnes of COze

Total emissions from enteric fermentation for the reporting period RP for
the project area PA, in tonnes of COze

Total emissions from manure for the reporting period RP for the project area
PA, in tonnes of COze

Total emissions from bedding for the reporting period RP for the project
area PA, in tonnes of COze

Total emissions from machinery and energy use for the reporting period RP
for the project area PA, in tonnes of COze
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L trans,rp,pA Total transport emissions for the reporting period RP for the project area PA,
in tonnes of COze

Equation 15

Leakage from potential yield reductions is accounted for when crop yields and livestock
numbers show a reduction across a minimum of three crediting periods (which under the
CAS-SCM is a benchmark 6 — 9 year period) and this reduction cannot be explained by
seasonal fluctuations or other variations reasonably considered by the project owner or
project proponent as not due to the project activity.

Livestock

If N(T) y,pa > N(T) .,pa

Where:

N(T) y,pa is the number of animals in livestock group T within project area PA at the
commencement of the first crediting period y.

N(T) .pa is the number of animals in livestock group T within project area PA at the
commencement of the next crediting period z.

And N(T) y,pa > N(T) .,pa for 3 consecutive crediting periods

The Leakage adjustment is calculated as:

LE 1pa= (N(T)yra—N(T).pra) X EFr XD

N(T) y,pa is the number of animals in livestock group T within project area PA at the
commencement of the first crediting period.

N(T) ,,pa is the number of animals in livestock group T within project area PA at the end of
the third crediting period z.

EF+ is the default emission factor for livestock group T, as set out by the Cool Farm Tool, in
kilograms of CO,e per livestock head per day.

D is the number of days between the commencement of the first crediting period and the
end of the third crediting period.

Equation 16
Crops

If VQu,pa>VQyzpa
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Where:

VQuea is the quantity of harvested crop by crop type v within project area PA at the
commencement of the first crediting period.

VQ.pa is the quantity of harvested crop by crop type v within project area PA at the
commencement of the next crediting period.

And VQupa> VQ.pa for 3 consecutive crediting periods

The Leakage adjustment is calculated as:

Levqra= (VQypra—VQzpa3) X EFyqg X D

VQyra is the quantity of harvested crop by crop type v within project area PA at the
commencement of the first crediting period.

VQ.pras is the quantity of harvested crop by crop type v within project area PA at the at the
end of the third crediting period.

EF\yq is the default emission factor for crop type v, as set out by the Cool Farm Tool, in tonnes
of COz-e per day.

D is the number of days between the commencement of the first crediting period and the
end of the third crediting period

Equation 17

Other Leakage Factors (if required)

If Zv,pa> Z1pa
Where:

Zvpais a GHG factor measured and monitored within project area PA at the commencement
of the first crediting period.

Z.pais a GHG factor measured and monitored within project area PA at the commencement
of the next crediting period.

And Zypa > Z.pa for 3 consecutive crediting periods

The Leakage adjustment is calculated as:

Lezpa= (Zypa—Z,pa3) X EFz X D
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Zypa is the quantity of a GHG factor within project area PA at the commencement of the first
crediting period.

Z.pa3 is the quantity of a GHG factor within project area PA at the at the end of the third
crediting period.

EF; is the default emission for a GHG factor, as set out by the Cool Farm Tool, in tonnes of
COze per day.

D is the number of days between the commencement of the first crediting period and the
end of the third crediting period

4.10.3 Quantifying emissions change from baseline to project activity in a
reporting period

The data from sections 4.7.1 (calculation of baseline emissions for the project area) and 4.10,
(emissions from the conduct of the project during the reporting period) are used to calculate
the emissions changes from the project for the pre-defined reporting period.

Equation 18

Changes are represented by the difference between the emissions in the current reporting
period RP and the baseline period (the ACGHG 4, rp,ps) in tonnes of COze, as follows:

ACGHGayrp,pa = (AAPEqy rppa — AABPqy pppa ) X yearsgp

AAPEaiLRP.PA s the average annual emissions from all sources during the reporting
period RP for the project area PA, in tonnes of CO2-e.

AABPallBPPA s the average annual emissions from all sources during the baseline period
BP for the project area PA, in tonnes of CO2-e.

yearsrp is the number of years in the reporting period, in years.

4.10.4 The net abatement amount for a Project Area

Equation 19

Where a project comprises a number of project areas PA the net abatement amount for a
reporting period, A, is given by the following equation:

A= ZAPA
PA

where:
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Apa is the net abatement amount for the reporting period RP of each project area PA included
in the project, in tonnes of COze, given by equation 21.
Equation 20

The net abatement amount A for a reporting period RP over the project area PA is given by
the following equation:

APA = ACOZeRP,PA - (ACGHGa”'Rp'pA + (LE TPA+ Levqpra+ LeZPA))
where:

ACOzegp py is the creditable change in soil carbon dioxide equivalence associated for a
reporting period RP, in tonnes of COe, derived from the MINS data as set out in Equation 21.

ACGHG 4y rp p4 is the emissions adjustment for the project area and reporting period derived
from equation 18.

LE 7 pa is the leakage from livestock group T within project area PA across 3 crediting periods
Levq pais the leakage from crops type v within project area PA across 3 crediting periods
Lez pa is the leakage adjustment from other GHG factors (if required).

Equation 21

The carbon dioxide equivalence of the change in soil carbon stock for a reporting period RP
for the project area PA

44
ACOzepprp = (AGEIMpy gp) % 12

AGEIMp 4 gp is the total change in soil carbon stock measured by MINS. Equation 22

Equation 22

AGEIMPA,RP = GEIMPA,RP - GEIMPA,BP

GEIMp, gp is the measurement of total soil Carbon by MINS for a reporting period RP over
the project area PA

GEIMp, gp is the measurement of total soil Carbon by MINS for a Baseline period BP over the
project area PA

4.10.5 The volume retention buffer for a project area

Equation 23
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The volume buffer retention amount BUF for a reporting period RP over the project area PA
is given by the following equation:

BUFpa = A*0.05

where A is the net abatement amount for reporting period RP in the project area PA
calculated in Equation 19.

Quantifying GHG emission reductions and removal enhancements

By participating in the CAS-SCM the project owner and/or project proponent selects the
program’s Methodology as the criteria and procedures for quantifying GHG emission
reductions and removal enhancements during project implementation and operation as set
out in section 4.7.

4.11 Managing data quality and uncertainty

Data quality — project owner and/or project proponent

Under the CAS-SCM the project owner and/or project participant is required maintain and
submit all records, information and other data related to practices on the project area or
otherwise requested by CAS, including but not limited to current and historical:

o fertiliser application data

e nutrient management data

¢ planting data

e grazing practices (e.g. stock rates, duration, intensity of grazing)

e water management/irrigation data

e crop rotation and harvest data

¢ vyield data

e project area ownership or lease records

The project owner and/or project participant is also required to keep usual and customary
books and records for the project area, including all data related to practices on the project
area. The books and records are required to be maintained for at least 3 years from the
expiration or termination of project. CAS has the right to audit such books and records upon
reasonable prior notice to verify compliance under the CAS-SCM.

The CAS-SCM establishes and applies quality management procedures to manage data and
information, including the assessment of uncertainty, relevant to the project and baseline
scenario, always aiming for the reduction of uncertainties related to the quantification of GHG
emission reductions or removal enhancements. The procures for data quality management
and uncertainty are set out in the Standard Operating Procedures in the CAS SCM Portal.

Data is collected via the Project Design and Review Plan, and the Project Review Report and
reviewed by the CAS Administrator and CAS Compliance Manager.
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4.12 Uncertainty

CAS-SCM projects require uncertainty to be considered, assessed, and managed.

Uncertainty is considered for the following parameters:
1. Measurement of soil carbon stocks (MINS)
2. Collection of data on baseline and project operations
3. Calculation of GHG emissions
4. Data management

The CAS-SCM targets a degree of uncertainty of 5% or less, or in other words, a level of
confidence of at least 95%.

This results in a validation/verification level of assurance of reasonable as defined by I1SO
14064-3:2019 for all projects that operate within the CAS-SCM.

To minimise uncertainty in the measurement of soil carbon stocks, the MINS soil carbon
scanning process will deliver large field level measurement within 4.0 mg C/cm? at the 95%
confidence level, a 49% improvement in accuracy compared to the gold standard traditional
soil sampling approach.

The MINS methodology captures data from a high volume of soil within a project area (several
orders of magnitude greater than traditional core sampling) and therefore reduces
uncertainty due to variations in spatial and temporal patterns of soil carbon accrual across a
project area that can arise from different conditions, soil types or practices.

The MINS process of pre-determining a scanning pattern (mission plan) across a project area,
loading that pattern into the MINS software, recording, and comparing the pre-scan
instructions with the scan logs to ensure procedural compliance also minimises soil carbon
measurement uncertainty. Path planning software and auto-steer built into the MINS unit
delivers a scan pattern that follows the pre-determined mission plan precisely for the baseline
and all subsequent scans over that same project area.

The digital output of the MINS reading is recorded from location into the cloud-based Azure
Confidential Ledger which minimises risk and uncertainty from data handling.

The data inputs from baseline scenarios, baseline and project activities are derived from
project owner inputs. Under the Project Participation Agreement the project owner and/or
project proponent warrant that the project data is true and accurate. The CAS-SCM has
developed a set of procedures (set out in the Standard Operating Procedures in the CAS-SCM
Portal) for obtaining these data from authoritative sources such as audited accounts, tax
lodgements and from financial intermediaries such as lenders and insurers. Sample audits of
the records will be conducted to monitor the record quality for compliance within the
targeted 5% degree of uncertainty.
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The calculations of emissions from project SSRs are based on best practices and data from the
CFT, which reduces uncertainty in the calculation of soil carbon stocks and net abatement.
Direct API connection between the CAS-SCM and the CFT system eliminates human error in
data transfer or calculations.

The CFT emissions factors are based on Tier 3 data from the IPCC 2019 report which are
considered to be the most accurate available and are widely used as reasonable GHG factors.

4.12.1 Assessment and management of uncertainty

According to 1SO 14064-2:2019, the project must have quality management procedures in
place to manage data and information, including the assessment of uncertainty, relevant to
both the baseline and project scenarios.

Two fundamental types of uncertainty exist that the project can assess and manage:
1) parametric uncertainty: driven by the applicability of constants within the CFT (e.g.
soil and climate conditions and geography-specific emissions factors) to the modelled
scenario;
2) input data uncertainty: driven by the accuracy of the user’s input for representing
the true situation on the ground.

4.12.1.1 Parametric uncertainty

With respect to parametric uncertainty, the CFT “incorporates Tier 1, Tier 2 and, when it
comes to N;O emissions and soil carbon sequestration, a ‘simple Tier 3’ model — as described
by Professor Peter Smith — as it is a multifactorial empirical model based on Bouwman, which
is widely acknowledged in the public domain” (Cool Farm Alliance, 2020). Rather than
considering the geographic location of a farm as a proxy for material constants such as soil
and climate conditions, the CFT requires users to input farm-specific soil and climate
conditions (e.g. soil texture, SOM levels, soil pH, soil moisture, soil drainage and dominant
climate conditions) directly. The CFT also uses a farm’s location to derive country-specific
emissions factors for electricity usage on-farm.

To manage parametric uncertainty within the project, two steps are taken:

1) the CFT is the GHG quantification methodology applied to calculate
assessments of farm GHG emissions in both the baseline and the project
scenarios. This ensures that emission reduction calculations are based solely
on differences in input data for a given farm, rather than differences in
constants applied by the model. Bias associated with the application of the
Methodology is minimised; and

2) as the CFT is regularly reviewed and updated by an international team of
leading scientists, enhancements are released periodically. Currently it uses
Tier 3 IPCC 2019 data.
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4.12.1.2 Input data uncertainty

For the project, input data uncertainty relates to the data collected from farmers during each
monitoring period and how that data is encoded into the CAS system.

Rigorous quality management procedures and controls have been established to manage this
source of uncertainty. Data Quality Management is maintained in accordance with the
Standard Operating Procedures which can be viewed in the CAS Portal.

Under the Program Participation Agreement the project owner and/or project proponent is
required to keep usual and customary books and records for the project area, including all
data related to agricultural practices on the project area. Books and records are required to
be maintained for at least 3 years from the expiration of the agreement. The CAS-SCM has
the rights to audit the books and records upon reasonable prior notice to verify compliance
with the Methodology.

The CAS-SCM requires that all input data is either:

a. Verified as correct by a third party professional such as an accountant, bookkeeper,
taxation agent, auditor, financial services provider or similar and the statement of
verification and the data records added to the project owner’s file in the CAS Portal;
or

b. Is obtained from certified statements such as financial accounts, taxation returns,
audit reports or similar prepared by an accountant, bookkeeper, taxation agent,
auditor, with the certified records added to the project owner’s file in the CAS Portal;
or

c. Acopy of each data input record is sighted by a CAS Program Manager or CAS Program
Manager delegate and the data records are added to the project owner’s file in the
CAS Portal.

The CAS-SCM considers that any of the above procedures confers a high degree of certainty
to the data input and is within the 5% certainty level required under the CAS Program.

Data quality management procedures implemented are:
1) data records: the project owner data records for
o fertiliser application data
e nutrient management data
e planting data
e grazing practices (e.g. stock rates, duration, intensity of grazing)
e water management/irrigation data
e crop rotation and harvest data
e vyield data
e project area ownership or lease records

To minimise data entry coding errors into the CAS-SCM system, quality management
procedures and controls include:
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2) training of encoders: data that is more sensitive and/or complicated is encoded by
farmers into the CAS system with the help of CAS Program Managers, who are trained
in the correct usage of CAS-SCM system;

3) two-step verification: to manage the risk of data entry errors, CAS-SCM has a two-
step verification procedure for data entry. This procedure automatically requires
additional verification from CAS Program Manager. It applies at two moments in the
data encoding process, namely data entry and data validation:

- at the moment of data entry,

- data validation occurs once all data entry is complete.
4) API connection to the CFT: once data has been encoded into CAS system, there is
no further opportunity for human error, as the connection to the CFT is made via a
bespoke API that has been thoroughly tested to confirm its reliability.

When GHG emission calculations are pulled from the CFT by the API, a further quality
management procedure and control is implemented:
5) quality assurance review: each farm-level assessment is reviewed by the CAS
Program Manager. An individual farmer’s data is only input into the Emission
Reduction Calculator and, subsequently, the monitoring report once this quality
assurance review has been completed.

A range of control procedures are in place to safeguard the security of farmer data
throughout this process. For example, access to CAS-SCM portal is restricted by
password access and the database is hosted on a secure server protected by Microsoft
Azure.

Data security is managed as follows:

6) MINS data security: when a project is approved under the CAS-SCM, it will be listed
on the CAS Registry with a unique identifier. The CAS-SCM system uses Azure
CosmosDB, Azure Blob storage to store project-critical data and soil measurement
data. The storage is configured to apply Azure's immutability policies to the project
and measurement data ensuring the data cannot be modified or deleted once the
policies are in place. The Azure immutability meets the relevant storage requirements
of CFTC Rule 1.31(c)-(d), FINRA Rule 4511, and SEC Rule 17a-4(f).

During the measurement process, the MINS unit collects spectra on the field. These
spectra are then computed to retrieve the carbon content. If it is a subsequent
measurement (a previous measurement exists) then a claim is generated with the
carbon content difference between the measurements and the project GHG profile.
The CAS Registry draws selected data from the Azure CosmosDB and Azure Blob
Storage and interacts with smart contracts which perform Carbon Credit issuance,
transfer, settlement and retirement functions transparently.

4.12.1.3 Uncertainty associated with the change in soil carbon stock

Uncertainty associated with the change in soil carbon stock is in the mean value of soil carbon
stock change measured by MINS equal to the estimated standard error of the mean expanded
at 95 per cent confidence level divided by the mean value, expressed as percentage.
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Equation 24

N-1

S
SEM = —
VN
SEM_ 95 = SEM X tvalue(0.05,N — 1)
SEM_95

Uparp = — x 100
S = Sample standard deviation
N = the number of cells being scanned
x;= the change in Carbon content value of a cell in g/cm?3
X = the mean value of the change in Carbon content in g/cm?
SEM = Estimated standard error of the mean
tvalue = Two-sided Student’s t-value for a confidence level of 95 per cent and degrees of
freedom equalto N -1
SEM_95 = The SEM expanded at 95 per cent confidence level
Upa rp = uncertainty in soil Carbon stock change measured by MINS for a reporting period RP
over the project area PA

If Up, rp estimated from Equation 24 is greater than 5 per cent, the change in soil carbon is
made conservative by applying uncertainty discount according to the procedure provided in
section 5.3

Materiality

Materiality is the concept that individual misstatements or the aggregation of misstatements
could influence the intended users’ decisions.

The CAS-SCM sets the following default materiality thresholds into validation/verification
reports:

Quantitative:

e the baseline scenario is derived from a signed statement by the project owner and/or
project proponent that the information is a true and correct representation of project
activities in the period 3 years prior to project commencement

e the GHG emissions sources are calculated or estimated from best practice
authoritative sources

e the baseline soil carbon measurement is derived from the MINS methodology

Qualitative:

e all data and processes are captured in the Project Interest Note, the Project
Participation Agreement, the Project Design and Review Plan, Validation Report,
Project Review Report, Project Execution Document, and the Verification Report and
are recorded in the Microsoft Azure database. The MINS data is recorded in the Azure
Confidential Ledger.
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Data Recording process — CAS-SCM
The CAS-SCM flow chart is set out in section 3.

Standard Operating Procedures for processes and data management are used for the CAS-
SCM and updated as required. The Standard Operating Procedures can be viewed in the CAS-
SCM Portal.

All data including the Project Interest Note, the Project Participation Agreement, the Project
Design and Review Plan, the Baseline Scan data from the MINS, Validation Report, Project
Review Report, Project Execution Document, and the Verification Report are recorded in the
Microsoft Azure database. The MINS data is recorded in the Azure Confidential Ledger.

Data is reviewed by the CAS Administrator and the CAS Compliance Manager to ensure
adherence to accuracy and best practice.

The Microsoft ACL is a highly secure service for managing sensitive data records based on a
permissioned blockchain model that offers data integrity, immutability, and tamper proofing,
to ensure all records are kept intact.

The Microsoft ACL runs exclusively on hardware-backed secure enclaves, a heavily monitored
and isolated runtime environment which keeps potential attacks at bay.

The CAS Registry is a blockchain ledger that draws selected data from the Microsoft ACL and
codes it into blockchain based smart contracts that allows interested parties and intended
users (such as Carbon Credit buyers, auditors, and other parties) to review the entire MRV
pathway for each Carbon Credit. Data includes SDG co-benefit data to assist corporate buyers
to consider SDG/ESG reporting obligations in their selection criteria.

As a blockchain database the CAS Registry also has the highest level of data integrity and
immutability. It also allows for the Carbon Credit to be automatically retired upon purchase
as an offset.

Governance

The CAS-SCM governance process is managed by:
¢ defined roles and responsibilities as set out in section 3
e Standard Operating Procedures for each phase as shown in the CAS program flow
chart in section 3
e corporate policy and procedural statements.

These governance documents can be viewed in the CAS-SCM Portal.
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4.13 Monitoring the GHG project
4.13.1 Monitoring the data information management system and data controls

The monitoring, reporting and verification process

The benchmark crediting period (or project cycle) for the CAS-SCM is set at approximately 2
to 3 years. This may vary depending upon project activities, conditions, and other events that
may include force majeure events.

Upon commencement of the project and at the commencement of every crediting period CAS
produces a Measurement Plan for the project which meets the scientific criteria and
operational procedures of the patented MINS soil carbon mapping technology. The
Measurement Plan is set up in the MINS software and the project area is scanned by the MINS
which follows the Measurement Plan specifications using path planning and auto steer
software built into the MINS unit. The GPS coordinates, path planning and other key data
during the mapping process are recorded to a digital log. Software compares the
Measurement Plan and the operational log to audit compliance with the methodology.

The MINS unit measures soil density which is recorded in the MINS data. The software
calculates the volume, weight and distribution of carbon in the soil.

The initial scan is known as the baseline measurement and subsequent scans for each
crediting period provide the new baseline for that period. As the MINS provides an accurate
measurement, estimation methodologies for soil carbon levels are not required.

The CAS-SCM Admin and the project owner and/or project proponent develop a Project
Design and Review Plan (Annexe 6.3) that details the activities and processes against which
the project will be conducted, monitored, and measured, including GHG sources.

The Project Design and Review Plan and all supporting data are uploaded and written into the
Azure database. The Measurement Plan, scanning logs, audit logs and other data are
accessible for independent review and audit by interested parties. Key data is recorded in the
blockchain CAS Registry. The CAS Registry connects to trading exchanges and other market
mechanisms.

The Project Design and Review Plan and all supporting data, baseline measurement and other
materials are compiled into a Validation Report.

An independent audit body validates the project. The Azure database and the CAS Registry
are updated, and the Validation Report is accessible for review by interested parties.

The project is monitored periodically against the Project Design and Review Plan to record
and evaluate the practice change performance and compliance with the project activity and
obligations during the crediting period of the project.

Project owners are required under the participation agreement to provide operational data
for the crediting period which is uploaded into the CAS-SCM portal with the support of a CAS
Program Manager if required. The data from the CAS-SCM is transferred into the CFT via an
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APl, where the GHG emissions and emissions reductions are calculated. The steps of this
process are addressed in more detail in the section below.

Data required to be provided by project owners is set out in Table 11 and includes:

1) purchased inputs (e.g. fertilisers and pesticides) and purchased operations (i.e.
those conducted by third-party contractors);

2) the farm area under cropland and crops in the rotation;

3) inventory reporting of pesticide purchased, not used and stored;

4) key management practice changes during the crediting period (e.g. changes in
tillage practices);

5) fuel and energy use for the farm;

6) official accounting details for the farm; and

7) the number of livestock animals at the farm.

The CAS-SCM Program Manager oversees the farmers’ reporting by validating the encoded
data in CAS system for each farmer based on each report generated using their knowledge
and expertise. This can be considered a plausibility check. The CFT requires information
regarding the crop planted (e.g. the crop name, the harvested amount and the seed amount),
the crop residue management, co-products and soil characteristics (e.g. soil moisture, pH and
texture). The CFT also requires information on fertiliser inputs, crop protection inputs, direct
energy use, the field operation energy use, wastewater emissions, processing, storage,
irrigation, transport and management practice. Based on the data inserted into the CFT, the
CFT generates results which are stored back in the CAS database.

Monitoring data is consolidated into a Project Review Report recorded in the Azure database
and used to assess timing of future scans and whether any remedial action is required if
project activities are not being conducted according to the Project Design Document or the
CAS-SCM requirements. Non-compliance or non-performance under the CAS-SCM may result
in a project being paused or ceased.

Project activity may be varied including the introduction of new practice changes. Depending
upon the performance and seasonal factors a new scan may be scheduled for a benchmark
2-3 years after the previous scan.

The new scan calculates the change in sequestered carbon that has occurred from the
conduct of the project. The net abatement amount is calculated using the equations as set
out in section 5.1. Once verified, the data is converted into VCRUs.

The data is consolidated into a Project Execution Document and the Azure database and CAS
Registry are updated.

Roles and responsibilities are set out in section 3.3 and authorities in the CAS-SCM Standard
Operating Procedures.
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Table 11. Examples of indicators used for monitoring projects with distinct SSRs

Project GHG Sources and Sinks Evidence / Indicator

Baseline Period Calculation of total GHG inputs
GHG emissions from Livestock Inventory/Purchased volume
GHG emissions from Fertilisers Fertiliser consumption orders, bills, or

business as usual average consumption in
the regional area of the project, whichever
more conservative for quantifying.

GHG emissions from Agriculture Residues Production reports of crops.

GHG emissions from Irrigation Energy Electricity consumption (default emission
factors).

CO:2-e from present Carbon on the soil (SOC) MINS report

4.13.2 Calibration and Verification of Measurement Devices

The CAS-SCM uses the Mobile Inelastic Neutron Scanning (MINS) unit to provide the precision
soil carbon measurement and mapping. The MINS unit is calibrated/verified at the following
intervals:

1. At time of commissioning - calibrated and certificate issued

2. Commencement of every project via software check at bootup

3. Annual verification of MINS unit and certificate will be extended

The procedures for each of these activities are set out in the Standard Operating Procedures
(see Annexe 8 with hyperlinks to current versions in CAS Portal).

Measurement of the project area is conducted in accordance with the following procedures:
1. A mission plan specific to each field in the project area is developed by CAS Admin
2. The mission plan is loaded into the MINS software
3. The MINS operator completes logs at the commencement and completion of each
field
4. During the conduct of the scanning operations the MINS system provides feedback to
the operator every 30 seconds on the system performance

The procedures for the project measurement process are set out in the Project Design and
Review Document, the Standard Operating Procedures, and in the auditor supporting
document folders in the CAS Portal.
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4.13.3 Data and parameters available at validation

Data related to crops

Parameter Data unit Description Source/origin and default Monitoring

value (where relevant) frequency

A ha Project area Farmer reporting Start of project
Crop residue kgCO:ze The treatment of residues from crops, such as straw or leaf litter,
management can result in CHaand N20 emissions
EFresidue(CHa) kgCO2e kg1 CH:EF dependent  Table 2.2 of the CFT Start of project
on residue Technical Method
management Description 2022; see 4.18

for default values

EFresidue(N20) kgCO2e N20 EF Table 2.2 of the CFT Start of project
dependent on Technical Method
residue Description 2022; see 4.18
management for default values

Y t Yield Farmer Reporting Start of project

Fertiliser Emissions from mineral fertiliser production

production

Ri kg Application rate Farmer reporting Start of project
of fertiliser type i

EFfert(i) kgCO2e/kg-1 EF of fertiliser Appendix 9.2.1 in the CFT  Start of project
type Technical Method
Description 2022; see 4.18
for default values

Soil fertiliser- Emissions from soils, including from the

induced application of N fertilisers and limestone
emissions

Lback kgN20 Background N20 CFT Technical Method Start of project
emissions from Description 2022
soil

Ldirect kgN20 Direct N2O CFT Technical Method Start of project
emissions from Description 2022
addition of
mineral and

organic fertilisers
containing N

Lvol. kgN20 Indirect N2O CFT Technical Method Start of project
emissions arising Description 2022
from volatilisation
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of Nox and
ammonia NH3

Lieach kgN20 Indirect N2O CFT Technical Method Start of project
emissions arising Description 2022
from the leaching
of applied N into

groundwater
GWPN0 kgCOze (kgN20)-  GWP of N2O IPCC (2019), table 7.SM.7 Start of project
1 default value=273
Lhydr kgCO2e CO2 emissions CFT Technical Method Start of project
from hydrolysis of  Description 2022
urea
Liiming kgCO2e Emissions from CFT Technical Method Start of project
ammonium Description 2022
bicarbonate
application
Pesticide Emissions related to the different kinds of
emissions pesticides used
A Ha Area Farmer reporting Start of project
Rapp. Kg ha'! Application rate Farmer reporting Start of project
Alfrac Dimensionless Fraction of active  Farmer reporting Start of project
ingredient
EFpest kgCO2e kg* EF for individual CFT Technical Method Start of project
application Description 2022; table
2.11. see 4.18 for default
values

Direct energy use Provide figures for direct energy use

Cruel & Energy L or kWh

Consumption of Farmer reporting Start of project
fuel
EFtuel & Eneray Kg(CO2e)I" Of  EF of fuel Table 2.20 in the CFT Start of project
kg(CO2e)kWh-1

Technical Method
Description 2022; see 4.18
for default values

Irrigation energy Estimate petrol and diesel use irrigation

use

Diri mm Irrigation depth Farmer reporting Start of project
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Area under
irrigation

Energy used
based on
irrigation method
and fuel type

Horizontal
distance to water
source

Energy used for
horizontal
transport

Vertical transport
defined by
borehole depth

Energy used for
vertical transport

Farmer reporting

Table 2.22 of the CFT
Technical Method
Description 2022; see 4.18
for default values

Farmer reporting

Technical Method
Description 2022; default
=0.95

Farmer reporting

CFT Technical Method
Description 2022; default
=0.095

Changes in carbon stocks

Start of project

Start of project

Start of project

Start of project

Start of project

Start of project

44/12

BD

GEIMpj,5p

kgCO,e

g/cm-3

t/hat

Data related to transport

Parameter

Emissions from
transport

EFven

Data unit

Kg COzettkm?

Conversion factor

from carbon to
CO2e

Bulk density

Carbon density

Description

CFT Technical Method
Description 2022

measurement of total soil
Carbon by MINS for a
Baseline period BP over
the project area PA

Source/origin

Start of project

Start of project

Start of project

Monitoring
frequency

Transport of feed, produce, or other materials off the farm

Emission factor for
transport specific
to vehicle type
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D Km Distance Farmer reporting Start of project

M T Transported mass Farmer reporting Start of project

Data related to Dairy and Beef livestock

Parameter Data unit Description Source/origin Monitoring
frequency

Emissions for dairy  Kg CO2e CFT technical method 2022, sections 3 and 4.

and beef Sources of emissions: grazing; fertiliser application for grazing; feed;

enteric fermentation; manure; machinery & energy, and transport

L graz. Emission from grazing

Ln20 direct Direct emissions

N(T) # Number of animals in Farmers reporting Start of
livestock category T project
Nexcretion (T) Kg(N)lhead'l Annual average N
year excretion per animal of
category T
Tays day Number of days per year Farmers reporting Start of
spent grazing project
Thours hour Average hour per days Farmers reporting Start of
spent grazing project
WG(T) Kg day? Weight gain for livestock Farmers reporting Start of
category T (only dairy and project
beef)
P(T) kg! day? Milk production per Farmers reporting Start of
animal of category T project
(applicable to dairy cows
only)
EFs Kg(N20-N) Emission factor for direct IPCC 2006, Eq10.25 Start of
kg(N)* emissions from grazing Default= 0.02kg project
44/28 Conversion of N2O-N

emission to N20 emissions

Ln20 indirect indirect emissions

LN20 leach Emissions resulting from leaching
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N(T)

Nexcretion (T)

Tdays

Thours

Fieach.

EFs

44/28

Ln20 vol

N(T)

Nexcretion (T)

Tdays

Thours

Fuol.

EFs

44/28

Lgrass fert.

Kg(N)head™
year?!

day

hour

Kg(N20-N)
kg(N)*

Kg(N20-N)
kg(N)*

Kg(N)head™
year?!

day

hour

Kg(N20-N)
kg(N)™

Kg(N20-N)
kg(N)™
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Number of animals in
livestock category T

Annual average N
excretion per animal of
category T

Number of days per year
spent grazing

Average hour per days
spent grazing

Leaching factor

Emission factor for direct
emissions from grazing

Conversion of N20O-N
emission to N20 emissions

Farmers reporting

Farmers reporting

Farmers reporting

IPCC 2006, table 11.3

Default=0.3 (in dry
regions default=0)

IPCC 2006, Eq11.3
Default= 0.0075 kg

Emission resulting from volatilisation

Number of animals in
livestock category T

Annual average N
excretion per animal of
category T

Number of days per year
spent grazing

Average hour per days
spent grazing

volatilisation factor
(FracGASM)

Emission factor for direct
emissions from grazing

Conversion of N2O-N
emission to N20 emissions

Emissions from
application of fertiliser to
grazing grassland
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Farmers reporting

Farmers reporting

Farmers reporting

IPCC 2006, table 11.3
Default=0.2

IPCC 2006, Eq11.3
Default= 0.01kg

CFT Technical
Method Description
2022, 3.6.

Start of
project

Start of
project

Start of
project

Start of

project

Start of
project

Start of
project

Start of
project

Start of
project

Start of
project

Start of
project




Lent. Ferm.

EF kgCHa(head)
!(day)*

N #

GWPCH4 kgCOze (kgCHa)™®

Lmanure

Lmanure(CHa)

Ln20 direct kgN2O year?

Kg(N)head
lyear?

Nexcretion (T)

MSr,s) dimensionless

EF3(S) Kg(N20-N)kg(N)
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Emissions from feed

CHz emissions from
enteric fermentation

Quantity of methane for
one animal

The number of heads of
livestock species/category

GWP of CHs

CFT Technical
Method Description
2022, 3.7.

Start of
project

CFT technical
document 2022, eq
3.33 Calculated using
IPCC 2006, equation
10.21. for Beef
Methane conversion
factor calculated
using eq 4.4 in CFT
technical methos
2022, 4.8.1.

Start of
project

Farmer reporting

CFT technical
document 2022,
table 1.1. IPCC
(2019), table 7.SM.7;
default = 27.9

Start of
project

Manure emissions from livestock in CFT include N20 and CHs
emissions from manure, as well as emissions from production of
bedding materials used in stables

Manure emissions from
CHa

Direct emissions from
manure management

Number of animals in
livestock category T

Annual average N
excretion per animal of
category T

Fraction of total annual N
excretion for each livestock

Emission factor for direct
emissions from manure
management system S
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CFT technical
document 2022,
3.9.1. IPCC 2006,
equation 10.23

CFT technical
document 2022,
3.9.2.1PCC 2006,
equation 10.25

Start of
project

Farmers reporting

Start of
project

Start of
project

CFT technical
document 2022,
Table 3.9. IPCC 2006
table 10.21 and

Start of
project
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10.22. see 4.18 for
default values

S Manure management Farmer reporting Start of
system project
T Species/category of Farmer reporting Start of
livestock project
44/28 - Conversion of N2O-N

emission to N20 emissions

Lbedding Emissions factors for Start of
common cattle bedding project
materials

B Bedding type Farmer reporting Start of

project

Ms kg Amount of bedding Farmer reporting Start of
material project

EFs Kg COze kg™ Emission factor for CFT technical Start of
bedding material B document 2022, project

Table 3.10. see 4.18
for default values

Data related to other livestock

Parameter Data unit Description Source/origin Monitoring
frequency

The emissions associated with the production of animal feed

EFreed (i) kgCO2e t? Embedded CFT technical methos Start of project
emissions per 2022, equation 5.3 and
unit of feed i table 5.1. see section 4.18

for default values

P(i) Proportion of Farmer Reporting Start of project
componentiin
the mix
Ateed tonnes Total feed Farmer reporting or table  Start of project
consumed 5.2 CFT technical method
2022

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Emissions from
enteric
fermentation

kgCO2e

EF(T) kgCHathead)
Y(year)*

N(T) #

T Buffalo, camel,

chickens, ducks,
goats, horses,
pigs, rabbits,
sheep, turkeys

CHa emissions

from manure
management

‘\ Carbon Asset

SOLUTIONS

EF for the
defined livestock
population

The number of
heads of
livestock
species/category

Species/category
of livestock

The CFT uses a Tier 1 IPCC approach to calculate
enteric emissions. Equation 5.13

Table 10.10, Chapter 10, Start of project
2006 IPCC Guidelines for

National Greenhouse Gas

Inventories’

Farmer reporting Start of project
Farmer reporting Start of project

CHs produced during the storage and treatment
of manure and from manure deposited on
pasture

EF(T) kgCH4/head-
1/year-
MCFs %

Direct N20 emissions from manure
management

S Dimensionless

EFs kgN20-N/kgN

EF for the
defined livestock
population

Percentage
methane
conversion factor
for a manure
management
system S

A tier 2 IPCC approach is Start of project
used to calculate.

Equation 5.15 CFT

technical method 2022

Default global values from  Start of project

IPCC (2006) table 10.17

N20 produced directly during the storage and treatment of manure
before it is applied to land or otherwise used for feed, fuel or

construction purposes. calculated using a Tier 1 IPCC
[2006] approach

Manure
management
system

EF for direct N20O
emissions from

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Regional common practice  Start of project
from Tables 10.14 and

10.15, Chapter 10, ‘2006

IPCC Guidelines for

National Greenhouse Gas

Inventories’; default =

liquid/slurry and pit

storage systems

Table 10.21, Chapter 10,
‘2006 IPCC Guidelines for

Start of project
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manure National Greenhouse Gas
management Inventories’; default =
system S 0.005 for dairy, 0.005 for

other cattle, 0.07 for pigs,
0 for sheep, 0.001 for
poultry, 0 for horses,

0.005 for rabbits
Nex (T) kgN/(1000 kg Default N Table 10.19, Chapter 10, Start of project
animal mass)/ excretion rate for ‘2006 IPCC Guidelines for
day! livestock National Greenhouse Gas
species/category  Inventories’; default = 0.48
T for dairy, 0.33 for other

cattle, 0.51 for pigs, 0.85
for sheep, 1.1 for poultry,
0.26 for horses, 8.1 for

rabbits
P (S) kg The proportion of Farmer Reporting Start of project
animal waste
handled by
system S

Indirect N20 emissions from manure N:0 produced indirectly during the storage and treatment of
management manure before it is applied to land or otherwise used for feed, fuel

or construction purposes. modelled according to IPCC
[2006] Eq. 10.26-10.27

EFdecomposition Kg N20-N EF for N2O Table 11.3, Chapter 11, Start of project
emissions from ‘2006 IPCC Guidelines for
atmospheric National Greenhouse Gas
deposition of N Inventories’; default = 0.01
on soils and kg

water surfaces

Nex(T) Kg N/(1000 kg Annual average N Table 10.19, Chapter 10, Start of project
animal mass) excretion per 2006 IPCC Guidelines for
/day heads of National Greenhouse Gas
species/category  Inventories’; default = 0.48
T for dairy, 0.33 for other

cattle, 0.51 for pigs, 0.85
for sheep, 1.1 for poultry,
0.26 for horses, 8.1 for

rabbits
P(S) kg The proportion of Farmer Reporting Start of project
animal waste
handled by
system S

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Os % Percent of IPCC 2006 table 10.22

managed manure - 0 3 for dairy, 0.45 for

Start of project

nitrogen that
volatiles as NHs

other cattle, 0.4 for pigs,
0.12 for sheep, 0.4 for

and Noxin poultry, 0.12 for horses,
manure 0.12 for rabbits
management

systems

4.13.4 Data and parameters monitored at verification

Data related to crops

Parameter

Crop residue

management

Data unit

Description

Project area

Source/origin
and default
value (where
relevant)

Monitoring
frequency

Farmer reporting  Annually

The treatment of residues from crops, such as straw or
leaf litter, can result in CHaand N20 emissions

Verification
mechanism
and Input
data
uncertainty
(low,
medium,
high)

Cross-
reference with
farm data
official

records

Rabove kgCO2e Amount of CFT technical Annually Independent
above-ground method 2022. Cross-
residue Above-ground reference

residue quantity
is estimated
following IPCC

Fertiliser
production

(2006) Table 11.2

Emissions from mineral fertiliser production

Ri kg Application rate Farmer reporting  Annually Cross-
of fertiliser type | reference with
farm data
records

Pesticide
emissions

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
Version 1.1

Emissions related to the different kinds of

pesticides used
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Alfrac Dimensionless Fraction of active ~ Farmer reporting  Start of project  Cross-
ingredient reference with

farm data
records,
including
pesticide
inventory
reporting

Rapp. Kg ha! Application rate Farmer reporting  Annually

Direct energy Provide figures for direct energy use

use

Cuel & energy | or kWh Consumption of Farmer reporting  Annually Cross-
fuel or energy reference with
farm data
records

Field operations  kgCO2e Estimated petrol and diesel use for common agricultural machinery

and irrigation from tillage, spraying, spreading, harvesting and irrigation
energy use

N # Number of Farmer reporting  Annually Cross-
operations of reference with
machinery farm data

records

Dirri mm Irrigation depth Farmer reporting  Annually

Airi ha Area under Farmer reporting  Annually
irrigation

disty m Horizontal Farmer reporting  Annually
distance to water
source

disty m Vertical transport  Farmer reporting  Annually
defined by

borehole depth

Emissions from Transport of feed, produce, or other materials off the farm

transport

D Km Distance Farmer reporting  Annually Cross-
reference with
farm data

M T Transported Farmer reportin Annuall

mass P P & y records

Carbon stock Changes in carbon stocks
changes

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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GEIMPA,RP measurement of ~ MINS unit 2-3 years after
total soil Carbon measurement start of project
by MINS for a
reporting period
RP over the

project area PA

Data related to livestock

Parameter Data unit Description Source/ origin Monitoring Verification
frequency mechanism

CHs emissions CHs is produced in herbivores as a by-product of enteric fermentation
from enteric
fermentation

N(T) # The number of Farmer Annually Cross-reference
heads of reporting with farm data
livestock records, including
species/category official reporting

T Cattle beef, Species/category  Farmer Annually

cattle dairy, of livestock reporting
pigs, sheep,

poultry, etc.

Taays day Number of days Farmers Annually
per year spent reporting
grazing

Thours hour Average hour per  Farmers Annually
days spent reporting
grazing

WG(T) Kg day? Weight gain for Farmers Annually
livestock reporting

category T (only
dairy and beef)

P(T) kg day! Milk production ~ Farmers Annually
per animal of reporting
category T

(applicable to
dairy cows only)

Direct N2O N20 produced directly during the storage and treatment of manure before it is applied to
emissions from land or otherwise used for feed, fuel or construction purposes

manure

management

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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S Dimensionless Manure
management
system

MS(r,s) Dimensionless  Fraction of total

annual N
excretion for
each livestock
species/category
T that s
managed in
manure
management
system S

4.14 Documenting the GHG project

The CAS-SCM document templates for the following are held in the CAS Portal:

Program Rules

Project Interest Note

Project Participation Agreement
Project Design and Review Plan
Validation Report

Project Review Report

Project Execution Document
Verification Report
Independent Review Report

S 0 Qo0 oo

[ —

Standard Operating Procedures
Data Quality Management Process
. Radiation Safety Manual

-~

© >3

Policy Manual

Regional
common
practice from
Tables 10.14 and
10.15, Chapter
10, 2006 IPCC
Guidelines for
National
Greenhouse Gas
Inventories’

Regional
common
practice from
Tables 10.14 and
10.15, Chapter
10,2006 IPCC
Guidelines for
National
Greenhouse Gas
Inventory”'

CAS-SCM Carbon Project Intensity Score Procedures

Calibration and Measurement Device Monitoring

Annually

Annually

Conservative
common practice
factor used for all
anyway

Conservative
common practice
factor used for all
anyway

The Microsoft Version Settings function is used to time stamp the current version. A Master
Index of current documents and version history is held in the CAS Portal and updated by
hyperlink from the document version settings to ensure automated version updates are
recorded.

The most recent versions of each document are used in the management process and data
including the Project Interest Note, the Project Participation Agreement, the Project Design

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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and Review Plan, Validation Report, Project Review Report, Project Execution Document, and
the Verification Report are recorded in the Microsoft Azure database. The MINS data is stored
in the Azure Confidential Ledger.

4.15 Verification and/or validation of the GHG project

The procedural steps for validation and verification in the CAS-SCM are set out in section 3.
Validation

Validation is the process for evaluating the reasonableness of the assumptions, limitations
and methods that support a statement about the outcome of future activities.

A project will only be admitted into the CAS-SCM if it is validated by an independent,
impartial, and competent person as meeting the requirements of the CAS-SCM and ISO
14064-2:2019.

The validator must demonstrate the following minimum criteria:
a. familiarity with the requirements of the CAS-SCM
b. authority and demonstrated competence to conduct validation assessments of
projects pursuant to ISO 14064-2:2019 and the CAS-SCM
c. authority to issue a validation statement pursuant to I1SO 14064-3:2019

The Project Design and Review Plan and supporting data, baseline measurement and other
materials are compiled into a Validation Report.

Upon validation the Azure database and the CAS Registry are updated.
Verification

Verification is the process for evaluating a statement of historical data and information to
determine if the statement is materially correct and conforms to criteria .

Verification results in Carbon Credits created as a result of project activities to be certified as
eligible for sale.

The verifier must demonstrate the following minimum criteria:
a. familiarity with the requirements of the CAS-SCM
b. authority and demonstrated competence to conduct validation assessments of
projects pursuant to ISO 14064-2:2019 and the CAS-SCM
c. authority to issue a verification statement pursuant to ISO 14064-3:2019

Data is consolidated into a Verification Report and submitted to an independent, impartial,
and competent person to be verified as meeting the requirements of the CAS-SCM and 1SO
14064-2:2019 and ISO 14064-3:2019.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Selection of validation and verification teams

The CAS-SCM will appoint an independent, impartial, and competent person to conduct
validation and verification reviews of the activities of each project in accordance with the
criteria set out above and the requirements of the CAS-SCM. Engagement details are set out
in the Project Design and Review Plan and the competence in meeting CAS-SCM requirements
in the Validation and Verification Reports.

Facts discovered after validation/verification

If facts or new information come to light after the issuance of the validation statement and/or
verification opinion that could materially affect that statement or opinion, the CAS Admin
must notify the project owner/project proponent in respect of:

a. the facts or information

b. the potential impact

c. possible rectification (if any)

If the facts or information are to be rectified as part of the Project Review plan the matter will
be documented and monitored by CAS.

If the facts or information are unable to be rectified, CAS will submit to the validator/verifier
details of the facts and/or information to the validator/verifier who will decide at their sole
discretion if the validation/verification opinion needs withdrawing or revising.

4.16 Reporting the GHG project

The Project Interest Note, the Project Design and Review Plan, Validation Report, Project
Review Report, Project Execution Document, and the Verification Report are recorded in the
Microsoft Azure database and are accessible to registered users including the project owner,
project proponent, interested party, intended user, verifier, validator, and independent
reviewer.

Data on each Carbon Credit is viewable in the CAS Registry.

4.17 Carbon Project Intensity Score

The Carbon Project Intensity Score (CIS) certificate is issued to quantify the GHG footprint of
produce from a project that operates under the CAS-SCM.

The project must be managed in accordance with the procedures and requirements of the
CAS-SCM and ISO 14064-2:2019. The quantification is validated and verified in accordance
with I1SO 14064-3:2019.

All data records for the project are secured in the CAS Portal and may be viewed by interested
parties and intended users.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Note:

1. The CIS certificate is not a full life cycle assessment or carbon footprint for the end
product of a supply chain. For the purposes of ISO 14067 it is a partial carbon
footprint:

3.1.1.2 : partial carbon footprint of a product

sum of GHG emissions and GHG removals of one or more selected process(es)
in a product system expressed as CO; equivalents and based on the selected
stages or processes within the life cycle

2. The CIS certificate is not a carbon neutral claim for a product. A carbon neutral claim
must be made in accordance with ISO 14068-1:2018. The CIS certificate may
constitute an input into that process.

The CIS generated for a project under the CAS-SCM and pursuant to this Procedure provides
the entire carbon footprint of farm produce within the boundaries defined for that project
and therefore the entire carbon footprint for the produce output from within those
boundaries.

The CAS-SCM delivers two CIS certificates:
1. Avalidated Carbon Intensity Score Forecast Certificate
2. Averified Carbon Intensity Score Certificate

The procedures for the calculation and issue of the Carbon Intensity Scores are set out in the
Carbon Asset Solutions Soil Carbon Methodology Carbon Project Intensity Score Procedure
Statement version 1.0 which can be viewed in the CAS Portal.
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5. Formulae and data used to calculate baseline emissions

5.1 Formulae

CFT
equa
tion
num
ber

Parameter’s
name under
the CFT

Name of the
parameter

GHGs related to crops

2.7
2.8

2.12

2.14

Total crop
emissions

CHs and N,O
emissions
from crop
residue
management

Crop residue
management

CO2
emissions
from
synthetic
fertiliser
production

Fertiliser
production

Soil fertiliser
induced
emissions

N20
emissions
from
fertiliser use

Description under the CFT

Total carbon emissions for crops
including feed production —
considers fertiliser production;
fertiliser use; and energy use as
well as soil; land use change;
residue; waste water; and
pesticide emissions.

The treatment of residues from
crops, such as straw or leaf litter,
can result in emissions of CHa
and N20. COz is also produced;
however, it is typically not
included, as it represents carbon
which has been recently
captured by photosynthesis.

Emissions from mineral
fertiliser production.

Emissions from soils,
including from the
application of N fertilisers
and limestone.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Equation from the CFT

Lcrop total — Lresidue + Lfert. prod. + Lfert. + Lpest. +

Lpaddy + quel & energy + Lseed + Lwaste water + Lc stocks
+Ltrans

kgCOze

Lresique = Lresidue(CH4) + Lresidue(NZO) kgCOze
= EFresidue(CH4) : Rabove

= EFresidue(NZO) * Rabove

residue 4

Lresidue (NZO)
Where:
Lresidue = €missions from crop residue (kgCO-¢e)
Lresidue(CH4) = emissions from residue production
(kgCO2e)
Lresidue(N20) = emissions induced by residue application
(kgCO2€)
Lresique(CH4) = emissions of residue production (kgCO2e)
EFresique(CH4) = CHs EF dependent on residue
management, taken from Table 2.2 of the CFT
'Technical Documentation' (2022) (kgCO2e/kg™)
Rabove = amount of above-ground residues, taken
from the Simeos AMG tool available at
http://www.simeos-amg.org/ (kgCO2e)
Lfert. prod. = Zi Ri X EF fert(i)
Where:
Lfert. prod. = emissions from the production of
fertilisers (kgC0O2e])
Ri = application rate of fertiliser type | (kg)
EFrert(i) = EF of fertiliser type I, taken from
Appendix 9.2.1 in the CFT 'Technical
Documentation' (2022) (kgCOz2e/kg-1)

kgCOze

Ltert. = (Lback + Ldirect + Lvol. + Lieach.) X GWPN,0 + kgCO2e
Lhydr + Lliming

Where:

Lfert. = emissions from soil, including from the
application of N fertilisers and limestone
(kgCO2e)

Lback = background N20 emissions from soil
(kgN20])

Ldirect = direct N20 emissions from addition of
mineral and organic fertilisers containing N
(kgN20)

Lvol. = indirect N20 emissions arising from
volatilisation of NOxand NHs (kgN20)

Lieach. = indirect N20 emissions arising from
leaching of applied N into groundwater (kgN20])
298 = GWP of N20 (kgCO2¢e/[kg N20]-1])

Lhydr= CO2 emissions from hydrolysis of urea
(kgCO2e)




221 CO2

emissions
from use of
pesticides

CO2
emissions
from fossil
fuels

226 (O,

emissions
from fossil
fuels

2.32

2.33

Pesticide
emissions

Direct
energy use

Field
operations
and
irrigation
energy use

w

Cq

c=
o

CFT Pesticide application is
modelled using emissions
factors from the World Food
Lifecycle

Database [Nemecek et al.,
2019], with varying
emissions factors by crop
type and pesticide type
(pesticide, herbicide,
insecticide, and fungicide).
Emissions from direct energy
use for operation of
machinery

(e.g., consumption of diesel,
petrol, gas or coal).

This option is for the CFT to
estimate petrol and diesel
use for irrigation. The total
energy requirements for
irrigation consider the area
under irrigation and the
amount of irrigation applied.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Liming = emissions from ammonium bicarbonate
application (kgCO2e)

Full details are elaborated on section 2.3.2 of
the CFT 'Technical Documentation' (2022)
Lpest. =AX Rapp. X Alfrac X EFpest.

Where:

Lpest. = pesticide emissions (kgCO2e)

A = area (ha)

Rapp. = application rate (kg/ha)

Alfrac = fraction of active ingredient

EFpest. = EF for individual application, table 2.11
CFT-Technical Method Description 2022
(kgCO2e/kg)

kgCOze

Lfuel = Zi(Ctuel X EFfuel) kgCOze
Where:

Lfuel = emissions from machinery use (kgCO2e)
Cruel = consumption of fuel or energy i (| or KWh)
EFfuel = EF of fuel i (kgCO2¢e/17), taken from Table
2.20 in the CFT-Technical Method Description
2022

The CFT supports estimating petrol and diesel
use for common agricultural machinery from
tillage, spraying, spreading, and harvesting if
actual fuel use information is unknown or
incomplete.

The default fuel use for a range of operations is
given in Table 9.2, obtained using a model
derived from the methods given in equations
from American Society of Agricultural and
Biological Engineers [2006].

More details on section 2.6.2 in the CFT-
Technical Method Description 2022

Lenergy = ii(Cenergy X EFenergy)

Where:

Lenergy = emissions from energy use for irrigation
(kgCO2e)

Cenergy = Eirri (kWh)

EFenergy = EF of energy i (kgCO2e/MJ-1), taken
from Table 2.20 in the CFT-Technical Method
Description 2022

Eirri = ERirri. area X Dirri X Airri KWh
Where:

Eirri = energy used for irrigation (kWh)

ERirri. area = energy used for irrigation per area

and mm (kWh/mm+/ha?)

Dirri = irrigation depth (mm)

Airri = area under irrigation (ha)

kWh mm-
1 ha-l

ERirri. area = ERirri. meth. + disth X ERhtrans + distv x
Ethrans

Where:

ERirri:area = energy used for irrigation per area
and mm (kWh/mm+/ha?)

ERirri. meth. = energy used based on irrigation
method and fuel type, taken from Table 2.23 of
CFT-Technical Method Description 2022
(kWh/mm-+/ha)

disth = horizontal distance to water source (m)
ERntrans = energy used for horizontal transport
0.95 (kWh/mm-/ha/km)
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Methane
emissions
from waste

Water
waste
Emissions

water
managemen
t

Emissions
from
transport of
feed,
produce, or
other
materials
off the farm

GHG related to Dairy

Transport

3.1 Total dairy
emissions

Emissions
from
grazing
Direct
emissions
from
grazing

Grazing

3.17

Indirect
emissions
from
grazing
Emissions
from
grassland
fertilisation

Grassland
Fertilisation

322 N,0
emissions
from N

application

Direct
emissions

"

modelled according to
Volume 5, chapter 6 of IPCC
[2006]. According to this
methodology, methanogens
are inactive for temperatures
below and therefore waste
water emissions will only be
determined if average
temperature is greater.

The options of road, rail or
ship.

Includes sources of
emissions: grazing; fertiliser
application for grazing; feed;
enteric fermentation;
manure; machinery &
energy, and transport.
Grazing leads to direct and
indirect N,O

are determined by the
nitrogen excretion rate
(Equation 3.14) of the cattle,
based on equation 10.25

in IPCC [2006].

Includes emissions from
leaching and runoff; and
emissions from N
volatilisation.

Indirect and direct fertiliser
and applied manure-induced
emissions are simulated
based on a Tier 1 IPCC
[2006] approach.

1% of applied nitrogen is
allocated as emissions.
Applied nitrogen is derived
from the same group of
fertilisers or manure
described in Section

2.3.2 and displayed

in Appendix 9.1. The
equation below is derived
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distv= vertical transport defined by borehole

depth (m)

ERvtrans = energy used for vertical transport 0.095
(kWh/mm+/ha*/m-+)

Lyaste water = GWPCH4 “ Baop * BOD - Viyaste water * | kgCO2e
Lyaste water = GWPCH4 “ Beop - COD - Viyaste water * 1

GWPcua: the global warming potential of CH, as
in table 1.1

Bgop: default maximum CH,4 producing capacity
for domestic waste for BOD, 0.6 kg.CHs.kg!
Bgoc: default maximum CH4 producing capacity
for domestic waste for COD, 0.25 kg.CH4.kg?!
BOD: Biochemical oxygen demand (L kg™)
Vwaste water: Quantity in litres of waste water
produced (L)

MCF: Methane conversion factor for
treatment method, table 2.24

COD: Chemical oxygen demand (L kg™?)

Ltransport =EFey-D-M kgCOze
EFven: Emissions factor for transport
specific to vehicle type (kg CO2e km™)
D: Distance (km)
M: Transport mass (t)
Ldairy total — Lgraz. + Lgrass fert. T Leed + Lent. ferm.  kgCO2e
Lmanure + quel & energy + Ltrans
Lgraz‘ = (LNZO direct T LNZOindirect) : GWPNZO kgCO-e
kgN.0O
LNzO direct = Z( N(T) ' Nexcretion (T) g
T
. Tdays : Thours) . EF3 . ﬁ
365 - 24 28
LNZO indirect = LNZO leach. T LNZO vol kgN20
Lgrass fert. = (LNZO direct + LNZOindirect) : GWPNZO kgCO2e
+ Lfert. prod.
44 kgN20

LNZO direct = A- EFl : ﬁ
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g Ycarne

from equations 11.1 and
11.2 in IPCC [2006].

o]

N

n

S

Asset

3.23  Emissions Indirect N application also triggers LN, 0 indirect = LN,0leach. T LN,0 vol. kgN.O
from emissions indirect emissions via
leaching leaching and volatilisation.
and
volatilisatio
n
3.26 Emissions Feed Use The CFT allows calculating Lteed = Lieed, co, T Lteed, N,0 - GWPN,0 kgCOze
from these feed production + Lteed, cn, - GWPcp,
production emissions using the crop
of feed for pathway (see Chapter 2), and
dairy also includes a number of
pre-defined cattle feed items
with emissions factor values
taken from the Global Feed
LCA Institute
(GFLI) [Martin et al., 2016].
332 CHq4 Enteric Enteric fermentation is Lent. ferm. = EF - N - GWPcy, kgCOe
emissions Fermentatio calculated following the IPCC
from enteric n [2006] guidelines Tier 2
fermentatio approach.
n
337  N,OandCHs; Manure Manure emissions from Lanure = Lmanure,cH, T Lmanure,N,0 T Lbedding ~ kgCO2e
emissions livestock in CFT -
from include N20 and CH, emissio - ; i (EFm - N - GWPen,)
mandre Q;izzn??rr;u;e;)?osdﬁi:js +Lmanure,N20,direct . GWPNZO + Lbedding
of bedding materials used in
stables.
338 CHq4 Methane the emission calculation uses  Lyanure, cu, (T) = (VS(T) - 365) - [Bo(T) - 0.67  KgcHa
emissions equation 10.23 of IPCC s MCFg
from [2006]. ' Z i MSsk(T]
manure Sk
managemen
t
340 N,O .dlrfect Nltirous For the emissions from . L, 0 direct = [Z[Z(N(T)  Necretion(r) - MSr.s)] N20
and indirect  Oxide manure management, first = =
emissions CFT calculates the nitrogen 44
from excretion N(T). Then IPCC EF3)] 28
manure [2006] equation 10.25 is
managemen used to calculate the direct
t emissions from manure
management.
342 Emissions Bedding Emissions factors for Locading = Y (Mg - EFg COze
from material common cattle bedding ¢ =
bedding materials (straw, sand,
materials newspaper or sawdust) are
included from Wernet et
al. [2016].
3.10 Energy Direct energy consumption As of 2.26
3.1 Transport Emissions for energy As of 2.56

GHG related to Beef

transport.

4.1

Total beef
emissions

Beef

the system boundary for
beef is farm gate, which
means that emissions related
to the transport and
processing of the animals
and animal products are
excluded.

Lbeeftotal = Lgraz‘ + Lgrass fert. + Lfeed + Lent. ferm. +
Lmanure + quel & energy + Ltrans
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Emissions
from beef
grazing
Emissions
from beef
grassland
fertilisation
Emissions
from beef
feed

a4

4.5
4.6

Grazing

Grassland
Fertilisation

Feed Use

Enteric
Fermentatio
n

Default
methane
conversion
factor

Feed
Additives

Manure
Energy
Transport

"

CFT currently models 3-NOP
and Nitrate.

The anti-methanogenic
properties of 3-
nitrooxypropanol (3-

NOP) and dietary variables
that moderate its effect can
be expressed in the following
equation based

on Dijkstra et al. [2018]. The
anti-methanogenic
properties of nitrate can be
expressed in the following
equation based on Feng et
al. [2020].

=4.1)
c=
(=]

=
o]
e
w0

Asset

=

As of 3.13

As of 3.21

As of 3.26

As of 3.32

8ch,anop = —17.1— 0.248 + (3NOP — 123)

8cH, nitrate = —8.95 — 0.728 * (Nitrate
~16.7)

As of 3.37, 3.40, 3.42
As of 2.26
As of 2.56

GHG related to other livestock

5.1 Emissions
associated
with a
livestock
population

5.2 Emissions
>3 from animal
feed

production

513 Emissions
from enteric

Other
Livestock

Feed

Enteric
Fermentatio
n

The CFT’s “Other Livestock”
pathway provides basic
(mostly IPCC Tier 1)
calculations for:

Buffalo (as of dairy and beef)
Camels

Cattle (as of dairy and beef)
Chickens

Ducks

Goats

Horses

Pigs

Rabbits

Sheep

Turkeys

The emissions associated
with the production of
animal feed are modelled by
a sum over components (i) in
the feed mixture, scaled by
each component’s
proportion of the total

feed, p(i).

The Cool Farm Tool uses a
Tier 1 IPCC approach to
calculate enteric emissions.
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Llivestock = Lfeed + Lenteric + Lmanure + Lbedding
+que| & energy + Ltrans.
Lteed = EFfeeq (@) - D(@) * Afeed

i
EFieeq = (160.4 +20.5 - C, + N +0.73 - P
+0.545-K) - Y1

Lenteric = EFenteric N

kgCO,e

kgCO,e
t(CO,e)t(d

ry
matter)?!

kgCO,e
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5.14

5.16

5.18

Emissions Manure
from Manageme
manure nt
managemen
t
Bedding
Materials
Energy
Transport

et

Livestock manure
management results in
both CH4 and N,O, with the
overall emissions for a herd
of N animals in terms

of CO2e

A Tier 2 IPCC approach is
used to calculate
EFmanure(CH,) per-animal
properties.

Overall emissions from
manure management are a
combination of direct (from
combined nitrification and
denitrification) and indirect
(from volatile losses)
contributions. Direct
emissions are calculated
using a Tier 1 IPCC

[2006] approach, default EF
values IPCC

[2006] Table 10.21. Indirect
emissions are modelled
according to IPCC

[2006] Eq. 10.26-10.27.

As of 3.42

As of 2.26
As of 2.56

o]

(o]

N

S

Asset
Lmanure = Lmanure(CH4) + Lmanure(NZO) kgCOze
= EFmanure(CH4) N +]direct +]indirect
EFrmanure(ci,) = 365 - VS - (By - 0.67 )
. Z MCFs ) (§H4)day
7100 p
EFmanure(Nzo) = EFmanure(NZO)direct N20
+ EFmanure(Nzo)indirect
44O ..
Jdirect = E iiN - Ngx - p(S) - EF;s kgCO,e
44O ...
iiN * Ney - p(S) - Os kgCOe

Jindirect = E
S

: EFdeposition

5.2 Default emission factors and coefficients for parameters

Refer to Cool Farm Tool Technical Method Description for more details.

5.3 Applying uncertainty discount

Uncertainty Discount % How applied
U<5% 0% Example:
5<U <10 25% Estimated mean = 60+6
10 <U <15 50% i.e. U=6/60x100 = 10% Discount
15 <U £20 75% =25% x 6 = 1.5 Discounted
U >20 100% conservative mean:

In baseline = 60+1.5 =61.5
project = 60-1.5 = 58.5

In
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6. Annexes

6.1 Terms relating to the CAS-SCM and GHG Projects

Glossary, acronyms, and definitions

AAEPY: Annual average emissions per year for the reporting period

AFOLU: Agriculture, Forestry and Other Land Uses

APA: additional project area

Azure Confidential Ledger: the software system used in the CAS-SCM for secure and
immutable data management of the MINS soil measurement data

Azure Database: a secure data storage system that stores all project and program data
Bare fallow: in relation to land, means land that is not seeded

Baseline Period: a period of 3 years prior to the commencement of the project under
the CAS-SCM

Baseline Scenario: the hypothetical reference case that best represents the conditions
that would occur on the project area in the absence of the project

Carbon Credit: a financial services instrument that represents one metric tonne of
COze and may be a Future Carbon Removal Unit (FCRU), a Verified Carbon Removal
Unit (VCRU) or an emissions reduction Carbon Credit

Carbon Intensity Score: certificate issued to quantify the GHG footprint of produce
from a project that operates under the CAS-SCM.

Carbon Pool: component of the earth system that stores carbon

Carbon Reservoir: carbon pool that stores carbon for long time periods

CAS: Carbon Asset Solutions Ltd

CAS-SCM: Carbon Asset Solutions Soil Carbon Methodology

CAS System: CAS Program’s Software

CFT: Cool Farm Tool — quantification software for farm GHG management

Crediting period: the period which the project activity will have its Carbon Credits
accounted for

CRU: Carbon Removal Unit. A Carbon Credit created by the removal of 1Mt of COze
Eligible land project area: land which hosts the project activity, duly authorised by
local legislation and other regulations to execute the project activity

Excluded area: Areas within the project that are not used for agricultural production
and will not contribute towards the project

Enhanced removals: Carbon sequestration that happens to a level above what would
occur in the absence of the project activity

Enhancement: a Carbon Credit that is derived via this Methodology from emissions
reductions or carbon removal

FCRU: Future Carbon Removal Unit. A Carbon Removal Unit that is projected as likely
to be created by the project activity but has yet to be verified

Independent Reviewer: an institution or person different and independent from the
validation/verification team or system, who may review the validation and verification
procedures and conclusions

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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Intended User: individual or organisation identified by those reporting GHG-related
information as being the one who relies on that information to make decisions, and
includes CAS

Interested Party: person or organisation that can affect, be affected by, or perceive
itself to be affected by a decision or activity

IPCC: Intergovernmental Panel on Climate Change

ISO: International Organization for Standardization

Leakage: an increase in GHG emissions outside the project area as a result of project
activities

Level of Assurance: degree of confidence in the GHG statement

LULUCF: Land Use, Land Use Change and Forestry

Materiality: concept that individual misstatements or aggregation of misstatements
could influence the intended users’ decisions

Methodology: Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)

MINS: Mobile Inelastic Neutron Scanning technology used for measuring and mapping
carbon and other chemical elements with high level of accuracy and precision
Monitoring: continuous or periodic assessment of GHG emissions, GHG removals or
other GHG related data

Monitoring Period: frequency of years/months which the project activity will be
monitored

MRV: Monitoring, Recording/Reporting and Verification/Validation

Nutrient: includes trace minerals, macro-nutrients (such as Nitrogen, Phosphorus,
Potassium and Sulphur) and micro-nutrients

Pasture: land that is continuously under any combination of perennial grasses, annual
grasses, or legumes, and on which production livestock may be raised

PDD: Project Design Document

PED: Projection Execution Document

PIN: Project Interest Note

PRP: Project Review Plan. Activities to be executed to measure the project’s COze
PRR: Project Review Report. Activities executed to measure the project’s COze
Practice Change: sustainable farming practices that have not operated on the project
during the baseline period

Pre-Planning: activity designed by CAS Admin to be conducted by the CAS Operator
Project: a series of activities conducted on a project area that leads to the reduction
and or removal of GHG emissions

Project Area: area within a land, where the project activity will take place

Project Proponent: the institution or individual company acting on behalf of the
project owner, responsible for activities pertinent to the project execution

Protected Conservation Area: external to the project activity. It is the area within the
eligible land which is determined as untouchable/preserved by the local legislation
Responsible Party: person or persons responsible for the provision of the Project
Design Document or Project Interest Note, and their supporting information

SOP: Standard Operating Procedures

Stakeholders: institution or community that may be impacted or influenced by the
project activity

Tillage: any form of mechanical preparation of the soil
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Uncertainty: parameter associated with the result of quantification that characterises
the dispersion of the values that could be reasonably attributed to the quantified
amount

VCRU: Verified Carbon Removal Unit

Validation: process for evaluating the reasonableness of the assumptions, limitations
and methods that support a statement about the outcome of future activities
Validation Report: a report produced by an independent body that validates the
project for inclusion in the CAS-SCM

Verification: process for evaluating a statement of historical data and information to
determine if the statement is materially correct and conforms to criteria

Verification Report: a report produced by an independent body that verifies the
creation of a VCRU or other GHG enhancement

Validator: Competent and impartial person with responsibility for performing and
reporting on a validation

Verifier: Competent and impartial person with responsibility for performing and
reporting on a verification

Wetland: includes lakes, rivers, natural wetlands, and human-made dams.

6.2 Terms relating to greenhouse gases

Greenhouse gases - GHG: gaseous constituent of the atmosphere, both natural and
anthropogenic, that absorb and emit radiation at specific wavelengths within the
spectrum of infrared radiation emitted by the Earth’s surface, the atmosphere, and
clouds. GHGs include carbon dioxide (CO;), methane (CHai), nitrous oxide (N;O),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6)
Note: oxide (For this methodology following agricultural good practices, only carbon
dioxide (CO;), methane (CHs), nitrous N20) will be considered for project activities
Greenhouse gas source - GHG source: process that releases a GHG into the
atmosphere

Greenhouse gas sink - GHG sink: process that removes a GHG from the atmosphere
Greenhouse gas reservoir - GHG reservoir: component, other than the atmosphere,
that has the capacity to accumulate GHGs and to store and release them
Greenhouse gas emission - GHG emission: release of a GHG into the atmosphere
Greenhouse gas removal - GHG removal: withdrawal of a GHG from the atmosphere
by GHG sinks

Greenhouse gas emission reduction - GHG emission reduction: quantified decrease
in GHG emissions between a baseline scenario and the GHG project

Greenhouse gas removal - GHG removal: quantified increase in GHG removals
between a baseline scenario and the GHG project

Greenhouse gas emission factor - GHG emission factor: coefficient relating GHG
activity data with the GHG emission

Greenhouse gas removal factor - GHG removal factor: coefficient relating GHG
activity data with the GHG removal

Affected greenhouse gas source, sink and reservoir - affected GHG SSR: GHG source,
GHG sink and GHG reservoir influenced by a GHG project, through changes in market
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demand or supply for associated products or services, or through physical
displacement

¢ Controlled greenhouse gas source, sink and reservoir - controlled GHG SSR: GHG
source, GHG sink and GHG reservoir where the operation is under the direction and
influence of the GHG project proponent through financial, policy, management, or
other instruments

* Related greenhouse gas source, sink and reservoir - related GHG SSR: GHG source,
GHG sink and GHG reservoir that has material or energy flows into, out of, or within
the GHG project

e Carbon dioxide equivalent - COze: unit for comparing the radiative forcing of a GHG
to that of carbon dioxide

6.3 Terms relating to the GHG quantification process

1. Terms Relating to CAS-SCM and Greenhouse Gas Projects

¢ Greenhouse gas statement - GHG statement: GHG assertion factual and objective
declaration that provides the subject matter for the verification or validation

¢ Greenhouse gas information system - GHG information system: policies, processes,
and procedures to establish, manage, maintain and record GHG information

¢ Greenhouse gas project - GHG project: activity or activities that alter the conditions
of a GHG baseline and which cause GHG emission reductions or GHG removal
enhancements

¢ Greenhouse gas report - GHG report: standalone document intended to
communicate an organisation’s or GHG project’s GHG-related information to its
intended users

¢ Greenhouse gas baseline - GHG baseline: quantitative reference(s) of GHG emissions
and/or GHG removals that would have occurred in the absence of a GHG project and
provides the baseline scenario for comparison with project GHG emissions and/or
GHG removals

2. CAS Program Documents

The CAS-SCM document templates for the following are held in the CAS Portal. Access is
available by submitting your interest via Contact Us on the CAS website at
www.carbonassetsolutions.com

These documents are:

a. Program Rules

The Program Rules establish the procedures, eligibility criteria, and quantification
and verification methodologies adopted by CAS designed to ensure that Emission
Reductions are real, additional, and permanent, and includes the Program's terms of
use policies, payment cycles and registry's operating procedures.
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. Project Interest Note

The Project Interest Note (PIN) is to assess eligibility for the CAS-SCM.
Project Design and Review Plan

For efficiency the CAS-SCM incorporate the Product Design Document and Project
Review Plan into a single project management plan.

. Project Review Report

Reports to the CAS-SCM Compliance Manager on the conduct of the Project
pursuant to the Project Review Plan.

Independent Review Report

A review by a competent person who is not a member of the validation team of the
validation activities and conclusions

Validation Report

Confirms that data, controls, and processes supporting the project eligibility, the
emissions reduction or removal calculations and project review as presented in the
Project Interest Note, the Project Design Document and the Project Review Plan are
in accordance with 1SO 14064-2:2019 and the requirements of the CAS-SCM.

. Verification Report

Confirms that data, controls, and processes in the GHG statement, the emissions
reduction or removal calculations and project review are in accordance with ISO
14064-2:2019 and the requirements of the CAS-SCM.

. Standard Operating Procedures

CAS SCM Standard Operating Procedures March 2023
CAS-SCM Radiation Safety Manual January 2023
CAS SCM Data Quality Management Process March 2023

CAS SCM Uncertainty Management Process March 2023

Complaints and Grievance Procedures

Policies and procedures for the fair and transparent consideration and resolution of
complaints and grievances in relation to the operations of the CAS-SCM, the CAS
Registry and the conduct of its officers and contractors.

Carbon Asset Solutions Soil Carbon Methodology (CAS-SCM)
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j. CAS Registry Terms of Use

Terms of use for creating and operating an account on the CAS Registry.
k. Carbon Asset Solutions Privacy Policy

Privacy Policy applies to the https://carbonassetsolutions.com/ website, CAS Registry,
the Carbon Asset Solutions Soil Carbon Methodology Portal (CAS Portal) and
databases, and any other web properties which are owned or operated by CAS, as well
as processing practices in relation to the collection of personal information through
other means.
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