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Introduction

Scope

This mechanism methodology applies to Article 6.4 activities® that capture landfill gas
(LFG) from a solid waste disposal site (SWDS) and (a) flare it, and/or (b) use it to produce
energy (i.e., power or heat), and/or (c) use it to supply consumers through a natural gas
distribution network, dedicated pipeline or trucks.? GHGs are reduced as a result of
methane destruction and, where applicable, displacement of a more GHG intensive
energy source.

Entry into force and validity
This mechanism methodology enters into force on 30 October 2025.

This mechanism methodology remains valid for five years, until 29 October 2030, unless
an earlier date applies if the mechanism methodology is revised or withdrawn in
accordance with the “Procedure: Development, revision and clarification of methodologies
and methodological tools” (A6.4-PROC-METH-001).2

Applicability of sectoral scopes

Designated operational entities validating and verifying Article 6.4 activities that use this
mechanism methodology shall apply sectoral scopes 1 and 13.

Definitions

General terms
The following general terms are applied to this mechanism methodology:
€) "Shall" is used to indicate requirements that must be followed;

(b) "Should" is used to indicate that, among several options, one course of action is
recommended as particularly suitable;

(© "May" is used to indicate what is permitted.

! The Methodological Exper Panel (MEP) notes that the mechanism methodology applies only to Article
6.4 projects and will be amended in the future to cover activities at other scales (e.g., programmes of
activities, policies, sectoral approaches) once the adopted standards for the development of mechanism
methodologies (e.g., additionality standard, baseline-setting standard) are revised to incorporate other
scales.

2 Under this methodology, “trucks” mean container trucks that transport LFG or biomethane, whether
pressurized or liquefied.

8 See https://unfccc.int/sites/default/files/resource/A6.4-PROC-METH-001.pdf.
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2.2. Methodological terms and definitions

6. The following methodological terms and definitions are applied to this mechanism
methodology:

(@)

(b)

(€)

(d)

(e)

(f)

()

(h)

(i)

1),

(k)

(0

Aged solid waste disposal site (SWDS) cell: A SWDS cell containing waste
which has been in the SWDS for more than twenty years;

Backup flaring: The destruction of the LFG in a flare that occurs when the
associated utilization equipment (e.g., engine, boiler, biogas processing facility) is
non-operational due to maintenance or failure, or when the volume of LFG
captured exceeds the capacity of the utilization equipment. Backup flaring only
occurs in activities that include a utilization component;

Biogas processing facility: A facility which processes and upgrades the LFG
collected from a SWDS, through a process that removes the CO, and other
contaminants present in the LFG, and compresses and/or liquefies the LFG with
the purpose of supplying upgraded biomethane to end-users;

Biomethane: A near-pure source of methane produced by processing and
upgrading the LFG in a biogas processing facility;

Continuous brick kiln: A brick kiln where bricks are loaded continuously into the
kiln, rather than in batches. Continuous brick kilns are distinguished as either
moving ware kilns or moving fire annular kilns. Moving ware kilns include tunnel
and vertical shaft kilns. Moving fire annular kilns use Hoffmann, Bull's trench and
Zig-zag technologies;

Existing LFG capture system: A LFG capture system, as defined above that has
been in operation at any time in the last year prior to the start of operation of the
Article 6.4 activity;

Features: Areas in the solid waste disposal site from which emissions are higher
than typical emissions within their constituent SWDS cell (hotspots) and are
differentiated as such;

Intermittent brick kiln: A brick kiln where bricks are loaded into the kiln and fired
in batches. Types include Clamp, Scotch and Scove technologies;

Immature SWDS cell: A SWDS cell containing waste which has been in the SWDS
for less than five years;

Landfill gas (LFG): The biogas generated by decomposition of waste in a SWDS.
LFG is mainly composed of methane, carbon dioxide, and small fractions of
ammonia and hydrogen sulphide;

Legal requirements: Laws, statutes, regulations, court orders, decrees, consent
agreements?, executive orders, permitting conditions or any other legally binding
mandates;

LFG capture system: A system to capture LFG. The system may be passive,
active, or a combination of both active and passive components. Passive systems

4 For example, agreements between parties, such as between a private sector entity and a government,
to take an action in exchange for avoiding court action.
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(m)

(n)

(0)

(P)

(@)

()

(s)

(t)

(u)

capture LFG by means of natural pressure, concentration, and density gradients.
Active systems use mechanical equipment to capture LFG by providing pressure
gradients. Captured LFG can be vented, flared or used,;

Mature SWDS cell: A SWDS cell containing waste which has been in the SWDS
between five and twenty years;

Operational time: The total time that a piece of equipment has been operating,
expressed in years or hours of operation since its first commissioning;

Primary Flaring: The destruction of LFG in a flare when the Article 6.4 activity
does not include any utilization component, or flaring that exceeds the allowable
threshold for backup flaring in a utilization activity;

Reference conditions: Conditions are defined as 0°C (273.15 K, 32°F) and 1 atm
(101.325 kN/m?, 101.325 kPa, 14.69 psia, 29.92 in Hg, 760 torr);

Remaining lifetime: The time for which a piece of existing equipment can continue
to operate before it has to be replaced or discarded for technical reasons, such as
the age of the equipment, safety reasons, or deteriorated performance. The
remaining lifetime is expressed in years or hours of operation;

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

Solid waste disposal site (SWDS): Designated areas intended as the final
storage place for solid waste;

Solid waste disposal site (SWDS) cell: a specific, contiguous area within a solid
waste disposal site;

Technical lifetime: The total time over which a piece of equipment is designed to
operate, expressed in years or hours of operation since its first commissioning.

7. Further definitions from the Article 6.4 Glossary of Terms, once adopted by the
Supervisory Body, shall also apply to this mechanism methodology.

3. Normative and informative references

This mechanism methodology is based on elements from version 19.0 of the Clean
Development Mechanism (CDM) methodology “ACMO0001: Flaring or use of landfill gas”.

9. The following normative documents are indispensable for the application of this
mechanism methodology:

(@)

(b)

(€)

“A6.4-AMT-001: Common practice analysis” (hereinafter referred as “common
practice tool”);

“A6.4-AMT-002: Investment analysis” (hereinafter referred as “investment analysis
tool”);

“A6.4-AMT-003: Emissions from solid waste disposal sites” (hereinafter referred
as “solid waste tool”);
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(d) “A6.4-AMT-004: Project emissions from flaring” (hereinafter referred as “flaring
tool”);
(e) “A6.4-AMT-005: Mass flow of a greenhouse gas in a gaseous stream” (hereinafter

referred as “mass flow tool”);

()] Intergovernmental Panel on Climate Change (2019). 2019 Refinement to the 2006
IPCC Guidelines for National Greenhouse Gas Inventories;®

(9) Intergovernmental Panel on Climate Change (2006). 2006 IPCC Guidelines for
National Greenhouse Gas Inventories.®

10. The following informative document provide supporting information that may assist in the
application of this mechanism methodology:

€) Vatopoulos, K., Andrews, D., Carlsson, J., Papaioannou, |. & Zubi, G., 2012. Study
on the state of play of energy efficiency of heat and electricity production
technologies. Luxembourg: Publications Office of the European Union. EUR 25406
EN. Available at: https://doi.org/10.2790/57624;

(b) Rogers, E. M. Diffusion of Innovations. 5" ed. New York: Free Press, 2003.

4.  Applicability
11. The mechanism methodology is applicable to Article 6.4 activities that involve:

€) The installation of a new LFG capture system in an existing or new (greenfield)
SWDS where no LFG capture system was installed prior to the implementation of
the Article 6.4 activity (except for legal or contractual requirements) or would be
installed in the absence of the Article 6.4 activity; or

(b) Upgrading an existing (active or passive) LFG capture system to increase the
recovery rate, where the captured LFG prior to the implementation of the Article
6.4 activity was flared and not used, and:

() The amount of LFG captured by the existing system is collected and
measured separately from the upgrade implemented as part of the Article 6.4
activity; or

(i) The efficiency of the existing system is not impacted by the upgrade
implemented as part of the Article 6.4 activity, and historical data on the
amount of LFG captured and flared is available (if such historical data is not
available, no A6.4 ERs can be claimed).

12. The mechanism methodology is only applicable to activities that meet the requirements of
paragraph 11 above and that collect the LFG under the Article 6.4 activity exclusively for
one or more of the following applications:

€) Flaring;

(b) Generating electricity;

5 See https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html.

6 See https://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html.
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13.

14.

(€)

(d)

(e)

(f)

Generating heat in a boiler, air heater or kiln (brick firing only) or glass melting
furnace;

Supplying the biomethane produced from the LFG to consumers through a natural
gas distribution network;

Supplying the LFG or the biomethane produced from the LFG to consumers via
trucks;

Supplying the LFG or the biomethane produced from the LFG to consumers
through a dedicated pipeline.

The mechanism methodology is only applicable if the project does not reduce the amount
of organic waste that would be recycled in the absence of the Article 6.4 activity.

The mechanism methodology is only applicable for the following baseline scenarios:

(@)

(b)

For the methane contained in the LFG component (hereafter referred to as
“‘methane component”):

(i)

(ii)

For Article 6.4 activities developed in an existing SWDS, the most plausible
baseline scenario is that the methane contained in the LFG generated in the
SWDS would be either released to the atmosphere or captured and
destroyed through flaring to comply with legal or contractual requirements,
to address safety and odour concerns, or for other reasons;

For Article 6.4 activities implemented in a greenfield SWDS, the most
plausible baseline scenario, as identified based on the best-available
technology (BAT) approach, is that the methane contained in the LFG
generated in the SWDS would be either released to the atmosphere or
captured and destroyed through flaring to comply with legal or contractual
requirements, to address safety and odour concerns, or for other reasons.”

For the electricity generation component:

(i)

(ii)

(iii)

If the electricity generated by the Article 6.4 activity is supplied to the grid,
the most plausible baseline scenario is the same amount of electricity is
generated from other power plants connected to the same electric grid;

If the electricity generated by the Article 6.4 activity replaces the electricity
generated in an existing captive fossil fuel fired power plant located within
the project boundary, the most plausible baseline scenario is the continued
operation of the existing captive fossil fuel fired power plant located using the
same fuel;

If the electricity generated by the Article 6.4 activity replaces the electricity
generated in a new captive fossil fuel fired power plant located within the
project boundary, the baseline scenario is determined based on the best
available technology approach.

7 If the identified baseline based on the best available technology results in another baseline scenario,
activity participants may request a revision to the methodology through the latest version of the
“Procedure: Development, revision and clarification of methodologies and methodological tools” (A6.4-

PROC-METH-001).
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15.

16.

17.

(© For the heat generation component:

() If the heat generated by the Article 6.4 activity is replacing heat generated in
existing equipment located within the project boundary (e.g., a boiler, air
heater, glass melting furnace or brick kiln), the most plausible baseline
scenario is the continued generation of heat in the existing equipment using
the same fuel;

(i)  If the heat generated by the Article 6.4 activity is replacing heat generated in
new equipment located within the project boundary (e.g., a boiler, air heater,
glass melting furnace or kiln), the baseline scenario is determined based on
the best available technology approach.

(d) For the supply of LFG or biomethane to consumers through trucks or dedicated
pipeline, or the supply of biomethane through natural gas dedicated network
(hereinafter referred to as “supply of LFG or biomethane to consumers
component”), the most plausible baseline scenario is the consumption of natural
gas from an existing natural gas network.

If the Article 6.4 activity involves heat generation and results in existing heat generation
equipment being replaced as per paragraph 14(c)(i) above, then activity participants shall
demonstrate that:

(a) The existing heat generation equipment that is replaced is scrapped, and provide
evidence of the scrapping to the DOE performing the validation or at first
verification; or

(b) The existing heat generation equipment is used outside of the activity boundary
and has a higher efficiency than any equipment it may replace. Evidence of the
efficiency of the replaced heat generation equipment outside of the activity
boundary shall be provided to the DOE performing the validation. If activity
participants cannot demonstrate that a higher efficiency equipment is replacing a
lower efficiency equipment, then the mechanism methodology is not applicable.

This mechanism methodology is only applicable as a standalone methodology and cannot
be applied in combination with other methodologies.?

This mechanism methodology is not applicable if the management of the SWDS in the
Article 6.4 activity scenario is changed in a manner that increases methane generation
compared to the situation prior to the implementation of the Article 6.4 activity (for example
by recirculating the leachate in the project scenario which was not done in the baseline),
unless the change is implemented due to legal requirements. At the validation and at each
verification, the DOE shall assess whether any changes in the design or management of
the SWDS have been implemented and review any applicable legal requirements (e.g.,
changes to the maximum allowable emission limit for VOCs).

8 Activity participants may submit a request for revision of the methodology following the “Procedure:
Development, revision and clarification of methodologies and methodological tools” (A6.4-PROC-METH-
001, available at https://unfccc.int/sites/default/files/resource/A6.4-PROC-METH-001.pdf) to allow the
this methodology to be applied in combination with other approved methodologies.
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18.

19.

20.

21.

The above provisions shall be demonstrated as follows:

)

(b)

(€)

The provisions in paragraphs 11, 12, 14 and 16 be demonstrated in the Project
Design Document (PDD) and be assessed at the initial validation;

The provisions in paragraphs 13 and 17 above shall be demonstrated in each
monitoring report and be assessed at each verification;

The provisions in paragraph 15 may be demonstrated in the PDD and assessed at
the validation or demonstrated in the first monitoring report and assessed at the
first verification.

The applicability conditions included in the methodological tools referred to in paragraph
9 above also apply.

Project boundary

The project boundary shall include the site where the LFG is captured and, as applicable:

(@)

(b)

(€)

(d)

(e)

(f)

Sites where the LFG is flared or used (e.g., flare, power plant, boiler, air heater,
glass melting furnace, kiln, natural gas distribution network, dedicated pipeline or
biogas processing facility);

Captive power plant(s) (including emergency diesel generators) or power
generation sources connected to the grid, which are supplying electricity to the
Article 6.4 activity;

Captive power plant(s) (including emergency diesel generators) or power
generation sources connected to the grid, which are supplying electricity in the
baseline scenario that is displaced by electricity generated by captured LFG in the
project scenario;

Heat generation equipment or sources which are supplying heat in the baseline
scenario that is displaced by heat generated by captured LFG in the project
scenario; and

The transportation equipment of the LFG or biomethane from the biogas
processing facility to consumers;

Consumers of the LFG or biomethane.

The project boundary of the Article 6.4 activity is defined by the emission sources
illustrated in the figure and listed in the table below. Note that the table also specifies the
circumstances under which some emission sources are included or excluded.

10 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas
Version 01.0

Sectoral scope(s): 01 and 13

Figure 1.  Project boundary
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Table 1. Emissions sources included in or excluded from the project boundary
Controlled /
Source GHG | Included? | Related to/ Justification / Explanation
Affected by?
Emissions Not accounted for since the CO:2
from CO2 | No is also released in the Article 6.4
decompositio activity scenario
nof wastein | CHs | Yes Controlled Major emission source
the SWDS Emissions are small compared
(venting or N20 | No to CH4 emissions from SWDS
flaring) and exclusion is conservative
Emissions Major emission source if the
from project involves the generation
electricity CO2 | Yes Affected by of electricity using LFG
generation
by power ———
plants Excluded for simplification and
connectedto | CHs | No conservativeness
SE) the electric
<Z‘: g;gtic\)/re Excluded for simplification and
Z .
W | power conservativeness
| plant(s) N2O | No
z | displaced by
m the Article
0 | 6.4 activity
g Emissions Major emission source if the
from heat CO2 | Yes Related to project involves the generation
. of heat using LFG
generation Excluded for simplification and
displaced by | CHs | No . P
Article 6.4 conservativeness
Activity N.O | No Excluded _for simplification and
conservativeness
Major emission source if the
- project involves the supply of
E?J]Sfﬁznjse CO:2 | Yes Related to biomethane or LEG to
consumers
of natural ———
Excluded for simplification and
gas by CHs | No .
CONSUMErs conservatlvengss I
Excluded for simplification and
N20O No .
conservativeness
Emissions Significant emission source if
from on-site CO:2 | Yes Controlled fossil fuels are consumed to
> . operate the project
- fossil fuel - —
S consumption Accounted for in the emission
o CHs | Yes Controlled factor for equivalent CO2
O Q| for purposes emissi
issions
< | other than - —
< < electricity Accounted for in the emission
© E ; N20 | Yes Controlled factor for equivalent CO2
w ¢5| generation -
23 emissions
©) Emissions Significant emission source if
E from on-site CO2 | Yes Controlled electricity is consumed to
< electricit operate the project
consum ytion CHs4 | No Excluded for simplification
P N20 | No Excluded for simplification
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Controlled /
Source GHG | Included? | Related to/ Justification / Explanation
Affected by?
Emissions COz2 | No Not accounted (biogenic)
from flaring CH4 | Yes Controlled Significant emission source
of LFG N20 | No Excluded for simplification
“Controlled” emission source
Emissions from the consumption of fuel by
from CO, | Yes Controlled trucks;
distribution of Related to “Related to” emission source
biomethane from the use of biomethane by
. consumers
using trucks r e
Controlled” emission source
or through .
from the consumption of fuel by
the natural .
Controlled trucks;
gas CHs | Yes . w o
T Related to Related to” emission source
distribution .
from the use of biomethane by
network
consumers
N20 | No Excluded for simplification
Emissions CO2 | Yes Controlled Significant emission source
from CH4 | Yes Controlled Significant emission source
distribution of Excluded for simplification
biomethane
or LFG to
consumers N20 | No
using
dedicated
pipelines
] CO:z | Yes Affected by Included in LCA analysis
g | Upstream CH. | Yes Affected by Included in an LCA analysis
< | emissions i .
ul N.O | Yes Affected by Included in an LCA analysis

22. Activity participants shall include in the PDD the location of the Article 6.4 activity in the
form of Keyhole Markup Language (KML) files or similar formats as one or more
polygon(s), by specifying the coordinates of the geographic boundary using a known
coordinate system or any other established method.

6. Demonstration of additionality
23. To demonstrate additionality, activity participants shall apply:
(a) A regulatory analysis (section 6.1 below);
(b) A lock-in analysis (section 6.2 below);
(© An investment analysis (section 6.3.1 below); and
(d) A common practice analysis (section 6.3.2 below).

24. The proposed Article 6.4 activity shall only be considered additional if all four analyses are
concluded positively.
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6.1.

25.

26.

27.

6.2.

28.

Regulatory analysis

Activity participants shall demonstrate and justify, based on a review of legal requirements
on environmental and waste management applicable to the host country and the proposed
Article 6.4 activity, that the emission reductions resulting from the Article 6.4 activity would
not occur as a result of any of these legal requirements (unless the law or regulation refers
to or formally integrates the mechanism as an instrument for implementation)® by
confirming that these legal requirements do not:

€) Explicitly require SWDSs to install an LFG capturing and flaring system, or an LFG
capturing and utilization system;

(b) Include requirements for the treatment of waste in SWDSs which can only be
achieved by either collecting and flaring LFG or collecting and utilizing the LFG for
energy purposes;

(© Prohibit the use of specific waste treatment technologies (e.g., incineration) and
mandate the collection, flaring and/or utilization of the LFG for energy as part of a
waste treatment technology or practice;

(d) Establish a support scheme that:

() Is designed to achieve a quantitative target for methane destruction in
SWDSs;

(i) Is applicable to the collection of LFG and its destruction in flares and/or use;
and;

(i)  Would likely result in the same amount of emission reductions if the Article
6.4 activity was not implemented.

If one or more of the legal requirements listed in paragraph 25 applies to the Article 6.4
activity, then A6.4ERs cannot be claimed for emission reductions that result from meeting
any such legal requirement(s). However, A6.4ERs may be claimed with respect to any
emission reductions that are achieved in excess of legal requirement(s).

Activity participants shall update the regulatory analysis annually to reflect any changes in
legal requirements and update the parameter FchapLy @s per section 7.3.2.1.3 below
accordingly.

Avoidance of locking-in the level of emissions

Article 6.4 activities implemented at closed SWDSs and Article 6.4 activities implemented
at new SWDSs, and otherwise eligible under this mechanism methodology, are deemed
to not have a lock-in risk. This assessment is based on the following considerations: in the
case of closed SWDSs, no more waste is added to the landfill and the implementation of
the activity does not prolong the lifetime for which emissions occur but rather reduces
them. In the case of Article 6.4 activities implemented at new SWDSs, the mechanism
methodology requires determining the best available technology as the baseline, where
the lowest emission technology is selected among those that are economically viable. This

% For example, if the regulations explicitly mention that utilizing the Article 6.4 and its generated revenues
are to be used as incentives to achieve the emission reductions in a specific sector.
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29.

30.

6.3.

6.3.1.
31.

32.

requirement prevents the Article 6.4 activity from implementing a technology that is not
among the lowest emissions technologies that are available.

For SWDS that are not yet closed, activity participants shall conservatively demonstrate
in the PDD, based on credible evidence and validated by the DOE at the renewal of each
crediting period, that the revenues from A6.4 ERs will not prolong the reliance on landfilling
practices to treat the solid waste by justifying that implementation of the Article 6.4 activity
and the associated revenues do not create or exacerbate barriers to the implementation
of alternative, lower-emission waste management practices necessary to achieve the host
country’s national or sub-national strategies, NDCs, and LT-LEDS (if available) regarding
the long-term transition of the waste sector, including targets for waste diversion, recycling,
and composting in the relevant geographical area.

The mechanism methodology includes provisions to the downward adjustment in section
7.4 that strongly encourage the adoption of landfill gas utilization instead of landfill gas
flaring over time. This encourages ambition and contributes to reducing the lock-in risk
associated with Article 6.4 activities involving LFG flaring in existing and new SWDSs
under this mechanism methodology. Moreover, this mechanism methodology mandates
an investment comparison analysis for Article 6.4 activities involving LFG flaring in cases
where alternative scenarios generate revenues (i.e., energy recovery scenarios). This
ensures that Article 6.4 activities involving LFG flaring will not prevent the implementation
of lower-emission technologies that are financially attractive, which contributes to reducing
lock-in risks.

Investment analysis and common practice analysis

Investment analysis

Under this mechanism methodology, investment analysis shall be conducted by activity
participants following the provisions of the investment analysis tool.

In applying the tool, activity participants shall:

€) Identify realistic and credible alternative scenarios to the proposed Article 6.4
activity, which shall include, but not be limited to, the following:

(i)  For the capture and destruction of the LFG:

a. LFGL1: The Article 6.4 activity is implemented without being registered
under the Article 6.4 mechanism (i.e., capture and flaring or use of
LFG);

b. LFG2: Atmospheric release of the LFG in a managed or unmanaged
SWDS;

c. LFG3: Capture of LFG in a managed SWDS and destruction through
flaring to comply with regulations or contractual requirements, to
address safety and odour concerns, or for other reasons;

d. LFG4: LFG generation is partially avoided because part of the
organic fraction of the solid waste is recycled and not disposed in the
SWDS;
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(b)

(€)

(d)

e. LFG5: LFG generation is partially avoided because part of the
organic fraction of the solid waste is treated aerobically and not
disposed in the SWDS;

f. LFG6: LFG generation is partially avoided because part of the
organic fraction of the solid waste is incinerated and not disposed in
the SWDS.

(i)  For the electricity generation:

a. El: Electricity generation from LFG, undertaken without being
registered under the Article 6.4 mechanism;

b. E2: Electricity generation in existing or new renewable or fossil fuel
based captive power plant(s);

C. E3: Electricity generation in existing and/or new grid-connected
power plants.

(i)  For the heat generation:

a. H1: Heat generation from LFG, undertaken without being registered
under the Article 6.4 mechanism;

b. H2: Heat generation in existing or new fossil fuel fired cogeneration
plant(s);

C. H3: Heat generation in existing or new renewable based
cogeneration plant(s);

d. H4: Heat generation in existing or new fossil fuel-based boiler(s), air
heater(s), glass melting furnace(s) or kiln(s);

e. H5: Heat generation in existing or new renewable energy-based
boiler(s), air heater(s), glass melting furnace(s) or kiln(s);

f. H6: Any other source, such as district heat; and
g. H7: Other heat generation technologies (e.g., heat pumps or solar
energy).

(iv) For the supply of LFG or biomethane to consumers, the baseline is assumed
to be the supply with natural gas.

Use the investment comparison analysis or, if the only alternative to the proposed
Article 6.4 activity is the continuation of the current situation prior to the
implementation of the Article 6.4 activity, use the benchmark analysis;

Use the net present value (NPV) as financial indicator where the investment
comparison analysis is applied and choose an appropriate indicator where the
benchmark analysis is applied, such as internal rate of return (IRR) or NPV;

Assume that the Article 6.4 activity could be implemented by either the activity
participants or other entities, unless activity participants can demonstrate that in
the specific context of the proposed Article 6.4 activity that it can only be
implemented by the activity participants and not by any other entities.
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33.

6.3.2.
34.

35.

In conducting the sensitivity analysis, apply a variation of at least +/- 10 per cent to the
input values which constitute more than 20 per cent of the total costs or total revenues.

Common practice analysis

When conducting the common practice analysis, the following activities are defined as
possible Article 6.4 project activities:

(@) Activity 1: LFG capture and flaring;

(b) Activity 2: LFG capture and use for electricity generation;

(© Activity 3: LFG capture and use for heat generation;

(d) Activity 4: LFG capture, supply of LFG or biomethane to consumers;
(e) Activity 5: Any combination of Activities 2 to 4 above.

Activity participants shall assess common practice by applying the common practice tool.
The following specific guidance shall be followed when applying the different steps in the
tool:

(a) Specification of the approach for common practice analysis: Approach A,
which is based on identification of existing ‘comparable activities’ and
differentiation between ‘similar’ and ‘different’ activities, shall be used for the
common practice analysis;

(b) Specification of the indicator of common practice: a count-based indicator of
common practice shall be used in the analysis, based on, for example, the number
of SWDSs or the number of incineration plants;

(© Sample basis to be used in the analysis: a stock-based approach shall be used
in the common practice analysis, considering all operational SWDSs at the time of
the common practice analysis;

(d) Identification of the applicable geographical area: the applicable geographical
area is the host country. If the applicable geographical area is different than the
geographical reference area used to determine the baseline geographical
reference area, this should be justified;

(e) Relevance of scale or capacity in the common practice analysis: the capacity
or scale of the different activity types shall be considered relevant for the common
practice analysis. The scale of output for the SWDS and the output capacity of the
technologies involved in the different types of activities are:

(i)  Activity 1: the capacity does not apply;

(i)  Activities 2, 3, 4, and 5: +/- 50 per cent of the daily waste received by the
SWDS.

() Identifying comparable activities: activities shall be considered comparable to
the Article 6.4 activity if they treat a comparable type of waste (e.g., municipal
waste) as the proposed Article 6.4 activity, whether they use the same or different
technologies (e.g., landfilling, composting, incineration, recycling, etc.).
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36.

7.1.

37.

(¢))

(h)

Distinguishing between similar and different activities: the differentiation
between similar and different activities is based on the type of measure (LFG
destruction and/or energy recovery) applied in the geographical area. Therefore,
similar activities under this mechanism methodology shall be identified as follows:

(i)  For Activity 1: managed SWDSs with a passive or active LFG collection
system and methane destruction and/or energy recovery (e.g., flaring,
electricity generation, heat generation, supply of LFG or biomethane to
consumers);

(i)  For Activities 2, 3 and 4: managed SWDSs with a passive or active LFG
collection system and energy recovery (e.g., electricity generation, heat
generation, supply of LFG or biomethane to consumers; but not flaring).

Determining the common practice threshold (Fmax): the common practice factor
thresholds to be applied under this mechanism methodology are 16 per cent° for
Article 6.4 activities located in non-LDCs/SIDS, and 20 per cent for Article 6.4
activities located in LDCs/SIDS.

The Article 6.4 activity is only additional if it is demonstrated that:

(@)

(b)
(€)

Emission reductions or net removals resulting from an Article 6.4 activity would not
occur as a result of the legal requirements, per section 6.1 above; and

The Article 6.4 activity is not financially viable, per section 6.3.1 above; and

The Article 6.4 activity is not common practice, per section 6.3.2 above.

Baseline scenario

Identification of components and sub-components of the Article 6.4 activity

The determination of the baseline scenario and baseline emissions is conducted
separately for different components of the Article 6.4 activity. In this mechanism
methodology, the following components and sub-components are differentiated:

(@)

(b)

Methane component: This refers to the baseline methane emissions from the
SWDS;

Electricity generation component: This applies to Article 6.4 activities that
involve electricity generation and refers to baseline emissions from electricity
generation, differentiating between the following sub-components:

(i)  The Article 6.4 activity supplies electricity to the grid;

(i)  The Article 6.4 activity replaces electricity that would be generated in existing
captive fossil fuel fired power plants;

(i)  The Article 6.4 activity replaces electricity that would be generated in new
captive fossil fuel fired power plants.

10 value proposed based on the threshold of moving from early adopters to early majority as identified in
the Roger diffusion curve (Rogers, 2003).
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38.

7.2.

39.

(© Heat generation component: This applies to Article 6.4 activities that involve heat
generation and refers to baseline emissions from heat generation, differentiating
between the following sub-components:

(i)  The Article 6.4 activity replaces heat that would be generated in an existing
piece of equipment;

(i)  The Article 6.4 activity replaces heat that would be generated in a new piece
of equipment.

(d) Supply of LFG or biomethane to consumers component: This applies to Article
6.4 activities that supply LFG or biomethane produced from the LFG to consumers,
differentiating between the following sub-components:

()  The Article 6.4 activity supplies biomethane produced from the LFG to
consumers through a natural gas distribution network;

(i)  The Article 6.4 activity supplies the LFG, or the biomethane produced from
the LFG to consumers via trucks;

(i)  The Article 6.4 activity supplies the LFG, or the biomethane produced from
the LFG to consumers through a dedicated pipeline.

Activity participants shall specify in the PDD which components and sub-components
apply to their project. Note that the methane component applies to all Article 6.4 activities
using this mechanism methodology, while the other components or sub-components may
or may not apply. Further note that Article 6.4 activities may involve different combination
of components or sub-components.

Selection of the baseline approaches from paragraph 36 of the rules,
modalities and procedures

The selected approach to determine the baseline for the different possible components of
Article 6.4 activities eligible under the mechanism methodology are:

€) For the methane component:

(i) For Article 6.4 activities developed in existing SWDSs, the baseline is
determined through existing actual or historical emissions (paragraph 36(iii)
of the RMPs) because data from existing SWDS is strongly heterogeneous
and emissions are highly activity- or site-specific (e.g., SWDSs located in
humid regions tend to have higher methane generation rates when compared
with SWDSs located in dry regions);

(i) For Article 6.4 activities developed in new SWDSs, the baseline is
determined based on the best available technology that represents an
economically feasible and environmentally sound course of action
(paragraph 36(i) of the RMPs) because the activity (treatment of solid waste
in a new SWDS) using alternative technologies for waste treatment (such as
waste incineration, composting, pyrolysis, gasification, etc.) provides
reasonably homogeneous outputs (i.e., waste treated) for the same pool of
users (i.e., the population served by the SWDS).
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(b)

(c)

(d)

For the electricity generation component:

(i)

(ii)

(iif)

If the electricity generated by the Article 6.4 activity is supplied to the grid,
the baseline is determined through existing actual or historical emissions
(paragraph 36(iii) of the RMPs);

If the electricity generated by the Article 6.4 activity replaces the electricity
generated in an existing captive fossil fuel fired power plants, the baseline is
determined through existing actual or historical emissions (paragraph 36(iii)
of the RMPs). The approach shall apply until the end of the remaining
lifetime!! of the baseline equipment;

After the end of the remaining lifetime of the baseline equipment, or if the
electricity generated by the Article 6.4 activities replaces the electricity
generated in_new captive fossil fuel fired power plants, the baseline is
determined through the best available technology that represents an
economically feasible and environmentally sound course of action
(paragraph 36(i) of the RMPs).

For the heat generation component:

(i)

(ii)

If the heat generated from the LFG or the biomethane is replacing heat
generated in existing piece of equipment, the baseline is determined through
existing actual or historical emissions (paragraph 36(iii)) of the RMPSs)
because emissions per ton of heat generated are highly activity- or site-
specific and because the type and characteristics of the heat produced
depends on its usage (e.g., hot air, high-pressure steam, low-pressure
steam, hot water, etc.) and the fuel type used (e.g., coal, diesel, natural gas,
etc.). The approach shall apply until the end of the remaining lifetime*! of the
baseline equipment;

After the end of the remaining lifetime of the baseline equipment, or if the
heat generated from the LFG or the biomethane is replacing heat produced
in a new piece of equipment, the baseline is determined based on the best
available technology that represents an economically feasible and
environmentally sound course of action (paragraph 36(i) of the RMPSs)
because the emissions per unit of output (i.e., tCO.e/unit of output such as
tonnes of steam, tonnes of hot water, tonnes of brick, tonnes of melted glass,
etc.) are determined primarily by the technology(ies) and/or practice(s) used
in the Article 6.4 activity (e.qg., boiler, glass melting furnace, water heater, air
heater, brick kiln, etc.). In addition, the same output is provided for the same
pool of users by the activity and by other technologies and/or practices (i.e.,
a boiler is used to produce steam or hot water; a brick kiln is used to produce
bricks; a glass melting furnace is used to produce melted glass; etc.).

For the supply of LFG or biomethane to consumers component, the baseline is
determined through existing actual or historical emissions (paragraph 36(iii) of the
RMPSs).

11 The remaining lifetime is determined as a difference between the technical lifetime provided by the
manufacturer and the operational time since the commissioning of the equipment.
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7.3. Application of the selected approach, prior to implementation of a downward
adjustment

7.3.1. Procedure for the identification of the baseline scenario

40. The baseline scenario for the different components of Article 6.4 activities eligible under
the mechanism methodology are described in the table below:

Table 2. Baseline scenario for different components of Article 6.4 activities eligible under the

mechanism methodology

Component

Baseline approach

Baseline scenario

LFG — Article 6.4 activities
implemented in an existing
SWDS

Existing actual or historical
emissions

The continuation of the pre-
activity scenario, i.e., the
methane generated is emitted
to the atmosphere or is partially
captured and/or partially
destroyed

LFG — Article 6.4 activities
implemented in new SWDS

Best available technologies that
represent an economically
feasible and environmentally
sound course of action

Determined based on section
7.3.1.1 below

Electricity generation and supply
to the electric grid

Existing actual or historical
emissions (grid emission factor)

The continuation of the pre-
activity scenario, i.e. the
electricity would have been
generated by existing power
plants connected to the same
electricity grid

Electricity generation replacing
electricity generated in an
existing captive fossil fuel fired
power plant

Existing actual or historical
emissions

The continuation of the pre-
activity scenario, i.e. the
electricity would have been
generated in the existing
captive fossil fuel power plant
using the same fossil fuel up to
the end of the remaining
lifetime of the captive fossil fuel
fired power plant. After the end
of the lifetime of the captive
fossil fuel fired power plant, the
baseline shall be determined
based on BAT

Electricity generation replacing
electricity generated in new
captive fossil fuel fired power
plant

Best available technologies that
represent an economically
feasible and environmentally
sound course of action

Determined based on section
7.3.1.3 below
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Component Baseline approach Baseline scenario
Heat generation replacing heat Existing actual or historical The continuation of the pre-
generated in an existing emissions activity scenario, i.e. the heat
equipment would be generated in the

same heat generation
equipment using the same fuels
up to the end of the remaining
lifetime of the heat generation
equipment. After the end of the
lifetime of the heat generation
equipment, the baseline shall
be determined based on BAT
Heat generation replacing heat Best available technologies that | Determined based on section

generated in new equipment represent an economically 7.3.1.4 below

feasible and

environmentally sound course of

action
Supply of LFG or biomethane to | Existing actual or historical The continuation of the pre-
consumers emissions activity scenario, i.e.,

consumers would be supplied
with natural gas from the
network

7.3.1.1. Identification of the baseline scenario for Article 6.4 activities implemented
in anew SWDS

41. Activity participants shall determine the best available technology and economically
feasible and environmentally sound course of action for Article 6.4 activities implemented
in a new SWDS based on the stepwise process described below.

7.3.1.2. Step 1: Identification of the baseline geographical reference area
42. The baseline geographical reference area is the host country by default.

43. Activity participants may choose to limit the baseline geographical reference area to a
narrower specific geographical area (such as municipality, province, states, etc.) within
the host country if they can demonstrate and justify that there are essential distinctions
between the identified specific geographical area and rest of the host country. For
example, such distinctions may include certain benefits that make the Article 6.4 activity
financially/economically more attractive (e.g., subsidies or other financial flows), different
climatic conditions, or unfeasible distances to transport the solid waste.

7.3.1.2.1. Step 2. Identification of technologies and/or practices available in the
baseline geographical reference area

44, Activity participants shall identify the technologies and/or practices, including
combinations of technologies and/or practices, that are available for solid waste treatment
in the baseline geographical reference area, and which can deliver the same solid waste
treatment capacity.

45, Available technologies and/or practices are those that are accessible off the shelf, via a
tendering or direct contracting process, or by direct implementation by an end user within
the boundary of potential Article 6.4 activities.
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46. Technologies and/or practices that may be available for solid waste treatment include, but
are not limited to:
@) Disposal in a managed SWDS, with and without LFG collection and destruction;
(b) Incineration of solid waste, with and without energy recovery;
(© Composting of solid waste;
(d) Production of residue derived fuel (RDF);
(e) Treatment of solid waste in anaerobic reactors, with and without recovery of the
biogas for energy generation;
() Gasification of solid waste, with and without energy recovery;
(9) Pyrolysis of solid waste, with and without energy recovery; and
(h) Treatment of the solid waste using plasma.
7.3.1.2.2. Step 3. Identification of the environmentally sound technologies
47. Out of the technologies and/or practices identified as available in Step 2 above, activity
participants shall exclude from the analysis those that are not in line with legal
requirements in the applicable baseline geographical reference area. For example, this
may apply to waste treatment facilities that are not in compliance with limits or thresholds
for atmospheric emissions (e.g., NOx, VOCs, particulates and black carbon, etc.), the
proper management of leachate and wastewater, the proper management of odour, and
the proper management of noise.
7.3.1.2.3. Step 4. Identification of the economically viable technologies
48. Out of the technologies and/or practices that are identified as environmentally sound in
Step 3 above, activity participants shall further identify those that are deemed
economically viable (i.e., those that provide sufficient returns to cover investment,
operations, and maintenance costs).
49. Technologies and/or practices are deemed economically viable if they:
€) Have been implemented under prevailing market conditions without significant
subsidies by at least one facility within the applicable baseline geographical
reference area without the revenues from carbon credits or other incentives; or
(b) Are accessible off the shelf or via tendering within the applicable baseline
geographical reference area, on terms that are economically viable when
compared against a benchmark.
50. To identify the economic viability of a technology or practice under paragraph 49(b),

activity participants shall conduct an investment analysis (using benchmark analysis
approach) following the same requirements used for the additionality demonstration as
per section 6.3.1 above and shall:

(a) Collect relevant information directly from technology or practice suppliers; or
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(b)

7.3.1.2.4.

Demonstrate that it is not possible to collect relevant information directly from
technology or practice suppliers. In this case, activity participants:

(i)

(ii)

May determine costs from similar facilities located outside of the baseline
geographical reference area, or from peer reviewed studies and papers; and

Shall provide proper justification that any such information can reasonably
be applied in the baseline geographical reference area.

Step 5. Define the emissions intensity of each of the remaining technologies

51. Out of the economically viable technologies and/or practices identified in Step 4, activity
participants shall determine the emissions intensity per tonne of waste treated and shall:

(@) Collect relevant information directly from technology or practice suppliers; or
(b) Demonstrate that it is not possible to collect relevant information directly from
technology or practice suppliers. In this case, activity participants:

()  May determine the emissions intensity from similar facilities located outside
of the baseline geographical reference area, or from peer reviewed studies
and papers; and

(i)  Shall provide proper justification that any such information can reasonably
be applied in the baseline geographical reference area.

52. In case managed SWDSs are identified by the analysis required under Steps 3 and 4
above, then the emission intensity of any managed SWDSs shall be determined as
follows:

(@) Identify the following:

()  (A): The estimated methane generated using the solid waste tool throughout
the total duration of the crediting period (i.e., 10 or 15 years, as applicable);

(i)  (B): The GWP of methane;

(i)  (C): The average collection efficiency of an LFG destruction system; and

(iv) (D): Either a parameter describing the methane destruction efficiency of a
flare or 100 per cent for energy utilization, as applicable;

(v) (E): The amount of waste that would be delivered to the SWDS through the
total duration of the crediting period (i.e., 10 or 15 years, as applicable).

(b) Calculate the emissions intensity as [ AXBxCx(1-D)+AxBx(1-C)]/E.
7.3.1.2.5. Step 6. Selection of the Best Available Technology

53. The technology that constitutes the BAT is the one with the lowest emission intensity
among those that are economically feasible and environmentally sound.

7.3.1.3.

Identification of the baseline scenario for electricity generation replacing
electricity generated in new captive fossil fuel fired power plants

54. Activity participants shall determine the best available technology and economically
feasible and environmentally sound course of action for Article 6.4 activities that involve
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the electricity generation replacing the electricity generated in new captive fossil fuel fired
power plants based on the stepwise process described below:

7.3.1.3.1. Step 1: Identification of the geographical area
55. The geographical area by default is the host country by default.

56. Activity participants may choose to limit the baseline geographical reference area to a
narrower specific geographical area (e.g., a municipality, province, or state) within the host
country if they can demonstrate and justify that there are essential distinctions between
the identified specific geographical area and rest of the host country. For example, such
distinctions may include certain benefits that make the Article 6.4 activity
financially/economically more attractive (e.g., subsidies or other financial flows).

7.3.1.3.2. Step 2. ldentification of technologies and/or practices available in the
geographical area

57. Activity participants shall identify the technologies and/or practices, including
combinations of technologies and/or practices, that:

@) Are available in the baseline geographical reference area for electricity generation;

(b) Generate electricity in the same electrical grid and/or to serve the same users from
the Article 6.4 activity; and

(© Have the similar generation capacity with up to +/- 15 per cent difference; and
(d) Activity participants shall indicate the type of fuel used.

58. Available technologies and/or practices are those that are accessible off the shelf, via a
tendering or direct contracting process, or by direct implementation by an end user within
the boundary of potential Article 6.4 activities.

7.3.1.3.3. Step 3. Identification of the environmentally sound technologies available in
the geographical area

59. Out of the technologies and/or practices identified in Step 2 above, activity participants
shall exclude from the analysis those that are not in line with legal requirements in the
applicable geographical reference area. For example, this may apply to power plants that
are not in compliance with limits or thresholds for atmospheric emissions (NOx, VOCs,
particulates and black carbon, etc).

7.3.1.3.4. Step 4. Identification of economically viable technologies in the geographical
area

60. Out of the technologies and/or practices that identified as environmentally sound in Step
3 above, activity participants shall further identify those that are deemed economically
viable (i.e., those that provide sufficient returns to cover investment, operations, and
maintenance costs).

61. Out of the technologies and/or practices that are identified as environmentally sound in
Step 3 above, activity participants shall further identify those that are deemed
economically viable (i.e., those that provide sufficient returns to cover investment,
operations, and maintenance costs).
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62. Technologies and/or practices are deemed economically viable if they:

)

(b)

Have been implemented by at least one facility within the applicable baseline
geographical reference area without the revenues from carbon credits or other
incentives; or

Are accessible off the shelf or via tendering within the applicable baseline
geographical reference area, on terms that are economically viable when
compared against a benchmark.

63. To identify the economic viability of a technology or practice under paragraph 62(b),
activity participants shall conduct an investment analysis following the same requirements
used for the additionality demonstration as per section 6.3.1 above and shall:

)
(b)

7.3.1.3.5.

Collect relevant information directly from technology or practice suppliers; or

Demonstrate that it is not possible to collect relevant information directly from
technology or practice suppliers. In this case, activity participants:

()  May determine costs from similar facilities located outside of the baseline
geographical reference area, or from peer reviewed studies and papers; and

(i)  Shall provide proper justification that any such information can reasonably
be applied in the baseline geographical reference area.

Step 5. Define the emissions intensity of each of the remaining technologies

64. Out of the technologies and/or practices identified as economically viable in Step 4, activity
participants shall determine the emissions intensity per unit of electricity generated (i.e.,
tCO2e/MWh), taking into account the different types of fuels used to generate electricity.

65. Activity participants shall:

(@)
(b)

7.3.1.3.6.

Collect relevant information directly from technology or practice suppliers; or

Demonstrate that it is not possible to collect relevant information directly from
technology or practice suppliers. In this case, activity participants:

(i)  May determine the emissions intensity from similar facilities located outside
of the baseline geographical reference area, or from peer reviewed studies
and papers; and

(i)  Shall provide proper justification that any such information can reasonably
be applied in the baseline geographical reference area.

Step 6. Selection of the BAT

66. The technology that constitutes the BAT is the one with the lowest emission intensity
among those that are economically feasible and environmentally sound.

7.3.1.4.

Identification of the baseline scenario for heat generation replacing heat
generated in new equipment

67. Activity participants shall determine the best available technology and economically
feasible and environmentally sound course of action for Article 6.4 activities that involve

26 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas
Version 01.0

Sectoral scope(s): 01 and 13

the heat generation replacing heat generated in new equipment based on the stepwise
process described below.

7.3.1.4.1. Step 1: Identification of the geographical area
68. The geographical area by default is the host country.

69. Activity participants may choose to limit the baseline geographical reference area to a
narrower specific geographical area (such as municipality, province, states, etc.) within
the host country if they can demonstrate and justify that there are essential distinctions
between the identified specific geographical area and rest of the host country. For
example, such distinctions may include certain benefits that make the Article 6.4 activity
financially/economically more attractive (e.g., subsidies or other financial flows).

7.3.1.4.2. Step 2. ldentification of technologies and/or practices available in the
geographical area

70. Activity participants shall identify the technologies and/or practices, including
combinations of technologies and/or practices, that:

@) Are available for heat generation in the baseline geographical reference area;

(b) Generate the same type of output produced by the Article 6.4 activity (e.g., hot
water, hot air, saturated steam, overheated steam, brick, melted glass);

(© Deliver heat to the same pool or users from the Article 6.4 activity (e.g., a specific
industrial process, or customer class);

(d) Have similar capacity with up to +/- 15 per cent difference; and
(e) Indicate the type of fuel used.

71. Available technologies and/or practices are those that are accessible off the shelf, via a
tendering or direct contracting process, or by direct implementation by an end user within
the boundary of potential Article 6.4 activities.

7.3.1.4.3. Step 3. Identification of the environmentally sound technologies available in
the geographical area

72. Out of the technologies and/or practices identified as available in Step 2 above, activity
participants shall exclude from the analysis those that are not in line with legal
requirements in the applicable baseline geographical reference area. For example, this
may apply to heat generation facilities that are not in compliance with limits or thresholds
for atmospheric emissions (NOx, VOCs, particulates and black carbon, etc).

7.3.1.4.4. Step 4. Identification of economically viable technologies in the geographical
area

73. Out of the technologies and/or practices that are identified as environmentally sound in
Step 3 above, activity participants shall further identify those that are deemed
economically viable (i.e., those that provide sufficient returns to cover investment,
operations, and maintenance costs).
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74. Technologies and/or practices are deemed economically viable if they:

(a) Have been implemented by at least one facility within the applicable baseline
geographical reference area without the revenues from carbon credits or other
incentives; or

(b) Are accessible off the shelf or via tendering within the applicable baseline
geographical reference area, on terms that are economically viable when
compared against a benchmark.

75. To identify the economic viability of a technology or practice under paragraph 74(b) above,
activity participants shall conduct an investment analysis (using benchmark analysis
approach) following the same requirements used for the additionality demonstration as
per section 6.3.1 above and shall:

(@) Collect relevant information directly from technology or practice suppliers; or

(b) Demonstrate that it is not possible to collect relevant information directly from
technology or practice suppliers. In this case, activity participants:

() May determine costs from similar facilities located outside of the baseline
geographical reference area, or from peer reviewed studies and papers; and

(i)  Shall provide proper justification that any such information can reasonably
be applied in the baseline geographical reference area.

7.3.1.4.5. Step 5. Define the emissions intensity of each of the remaining technologies

76. Out of the technologies and/or practices identified as economically viable in Step 4, activity

participants shall determine the emissions intensity per unit of the output produced
identified in Step 2 above (e.g., tonnes of CO; per tonnes of hot water, steam, brick glass,
etc.), taking into account the different types of fuels used to generate the heat, and shall:

€) Collect relevant information directly from technology or practice suppliers; or

(b) Demonstrate that it is not possible to collect relevant information directly from
technology or practice suppliers. In this case, activity participants:

()  May determine the emissions intensity from similar facilities located outside
of the baseline geographical reference area, or from peer reviewed studies
and papers; and

(i)  Shall provide proper justification that any such information can reasonably
be applied in the baseline geographical reference area.

7.3.1.4.6. Step 6. Selection of the BAT

77.

7.3.2.
78.

The technology that constitutes the BAT is the one with the lowest emission intensity
among those that are economically feasible and environmentally sound.

Calculation of baseline emissions prior to downward adjustment

Baseline emissions prior to the downward adjustment are determined separately for of
each of the following sources, as applicable:

(a) Emissions of methane from the SWDS (BEcy,,y);
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(b) Electricity generation (BEgg ),
(© Heat generation (BEy ,); and

(d) LFG or biomethane supplied to consumers replacing natural use from a natural
gas network (BEyg,y).

7.3.2.1. Baseline emissions of methane from the SWDS (BEcha,y)

79. Baseline emissions of methane from Article 6.4 activities developed in an existing or new
SWDS are determined based on the amount of actual methane that is captured under the
activity, discounted by the amount that would have been captured and destroyed in the
baseline (such as due to legal requirements). In addition, the effect of methane oxidation
due to the cover material in the baseline shall be taken into account:

BECH4,y = [FCH4,P],capt,y X (1 - OXy) - FCH4,BL,y] X GWPCH4- Equation (1)
Where:

BEcyay = Baseline emissions of methane from the SWDS in year y (t COzelyear)
0Xx, = Fraction of methane in the LFG that would be oxidized in the top layer of

the SWDS in the baseline scenario in year y (dimensionless)

Fenap)capty = Amount of methane in the LFG which is collected and sent to flares
and/or use under the project scenario in year y (t CHs/year)
FenapLy = Amount of methane in the LFG that would be destroyed in the baseline in
year y (t CHalyear)
GWPcy, = Global warming potential of CHa (t CO2e/t CHa)
7.3.2.1.1. Ex post determination of Fcha,picapty

80. During the crediting period, Fchapicapty IS determined as the sum of the quantities of
methane flared, used for electricity or heat generation, and/or supplied to consumers via
a natural gas distribution network and/or dedicated pipeline and/or to the trucks, as follows:

Ferap)capty = Fenafiareay + Fenapry + (Fenancy X fdcnanc jaefautt) Equation (2)

+ Ferang,y
Where:
Fenapycapt,y = Amount of methane in the LFG which is collected and sent to flares and/or
use under the project scenario in year y (tCHas/year)
Fea flaredy = Amount of methane in the LFG which is flared in year y (tCHa/year)
FenagLy = Amount of methane in the LFG or in the biomethane which is used for

electricity generation in year y (tCHas/year)
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Fenanc,y = Amount of methane in the LFG or in the biomethane which is used for heat
generation in year y (tCHalyear)

fAchan,jdefaut = Default value for the fraction of methane destroyed when used for heat
generation equipment type j

Ferane,y = Amount of methane in the LFG or in the biomethane which is supplied to
consumers via a natural gas distribution network and/or dedicated pipeline
and/or trucks in year y (tCHa/year)

81. The parameters Fchaared,y IS determined as the sum of methane destroyed in the backup
flare (Fchagackup-Flarey) @nd in the Primary flare (Fcha,primary-Flare,y), @s follows:

FCH4,flared,y = FCH4,Backup—Flare,y + FCH4,Primary—Flare,y Equation (3)

Where:

Fenafiareay = Amount of methane in the LFG that is flared in year y (tCHal/year)

Feyaprimary—Flarey = ~Amount of methane in the LFG which is flared in the primary flare in year
y (tCHalyear)

Fehapackup—Flarey = Amount of methane in the LFG which is flared in the backup flare in year

y (tCHalyear)

82. The parameters Fchagackuprlarey @nd Fchaprimayriarey are determined as the difference
between the amount of methane supplied to the types of flare(s) and any methane
emissions from the types of flare(s), as follows:

_ PEprimaryFiare,y Equation (4)
FCH4,Primary—Flare,y - FCH4,sent—PrimaryFlare,y - GWP
CH4
_ PEpackupFiare,y Equation (5)
FCH4,Backup—Flare,y = FCH4,sent—BackupFlare,y - W
CH4

Where:

= Amount of methane in the LFG which is sent to the primary flares in
year y (tCHae /year)

FCH4—,sent—PrimaryFlare,y

=  Project emissions from flaring of the residual gas in the primary flare

PEprimary—Fiare,
ey year y (tCO:zelyear), determined as per the flaring tool

Fchasent—BackupFlarey = Amount of methane in the LFG which is sent to the backup flares in
year y (tCHae /year)

PE packup—Flarey = Project emissions from flaring of the residual gas in the backup flare
year y (tCOzelyear), determined as per the flaring tool

83. The parameters FCH4,sent—PrimaryFIare,y, FCH4,sent—BackupFIare,y, FCH4,EL,y, FCH4,HG,y and FCH4,NG,y are
determined using the mass flow tool and monitoring the working hours, such that no
emission reductions are claimed for methane destruction during non-working hours. This
is taken into account by monitoring the hours that the equipment utilizing the LFG is
operating in year y (Opjn.y)-
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84.

The following requirements apply:

(a) As per the mass flow tool, if the LFG is used for multiple purposes (e.g., flaring or
energy generation), and all methane destruction devices are verified to be
operational (e.g., by means of flame detectors records, energy generated), a single
flow meter may be used to record the flow into multiple destruction devices. The
destruction efficiency of the least efficient among the destruction devices shall be
used as the destruction efficiency for all destruction devices monitored by this flow
meter. If there are any periods for which one or more destruction devices are not
operational, paragraph 5(a) and (b) of the Appendix of the mass flow tool shall be
followed;

(b) CHya is the greenhouse gas for which the mass flow should be determined;

(© The simplification offered for calculating the molecular mass of the gaseous stream
is valid (Equations (3) or (17) in the tool);

(d) The mass flow should be calculated on an hourly basis for each hour h in year y;
and

(e) The mass flow calculated for hour h is 0 if the equipment is not working in hour h
(Op;h = not working), with hourly values summed to a yearly unit basis.

7.3.2.1.2. Determination of OXy

85.

86.

For Article 6.4 activities developed in existing SWDSs, activity participants shall select one
of the three options from section 5.3.2 of the solid waste tool to determine this parameter
and document the choice in the PDD. If activity participants chose Option 1 or Option 2,
the parameter J,,; (flux of methane leaving the surface, in gcia/m?d) shall be included in
the monitoring plan, following the monitoring provisions contained in the solid waste tool.

For Article 6.4 activities developed in new SWDSs, OXy shall be based on the default
values (Option 3) provided in the solid waste tool.

7.3.2.1.3. Determination of FcragLy

87.

88.

This section provides a procedure to determine the amount of LFG that would have been
captured and destroyed (by flaring) in the baseline due to legal or contractual
requirements, to address safety and odour concerns, or for other reasons (collectively
referred to as “requirements” in this section). The four cases in the table below are
distinguished. Activity participants shall identify the appropriate case and follow the
corresponding instructions. Where the Article 6.4 mechanism is used in the host country
as an instrument for implementation of legal or contractual requirements and no other legal
or contractual requirements that regulate the flaring of LFG or methane exist, activity
participants may apply a value of O for Fcra gLy

For Article 6.4 activities developed in new SWDSs, FchspLy Shall be determined using
Case 1 if there are no requirements to capture and destroy LFG or using Case 2 if there
are requirements to capture and destroy LFG. If the requirement does not specify a date
of entry into force, it would be conservatively assumed that the regulation is enforced; if
the date of entry into force is in the future, the requirement must be considered only from
the date of entry into force onwards.
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Table 3. Cases for determining LFG captured and destroyed in the baseline
Situation at the start of the FEgUlEmE s (0 o
- . capture and destroy Existing LFG capture system
Article 6.4 activity LEG
Case 1l No No
Case 2 Yes No
Case 3 No Yes
Case 4 Yes Yes
7.3.2.1.4. Determining FchapLy for Case 1

89.

In the absence of a requirement to capture and destroy LFG and in the absence of an
existing LFG capture and destruction system, FcuagLy = 0.

7.3.2.1.5. Determining FchagLy for Case 2

90.

In this situation, Fepapry = FcnapL—case 2.y, @0 Fepa pr—case 2,y 1S determined based on the
different scenarios below:

(a) Scenario A: If the requirement specifies the absolute amount of LFG (Fyrg g r,y)
that must be flared, then:

Ferapr-case 2y = FLrc,BL Ry Equation (6)

(b) Scenario B: If the requirement specifies a fraction (p,.4,) of the captured LFG
(FLrg,pJ capt,y) that must be flared, the amount shall be calculated as follows:

Ferapr—case 2,y = Preg,y X FLrepjcapt,y Equation (7)

(© Scenario C: If the requirement does not specify the amount or the fraction of the
captured LFG that must be flared but requires the installation of an LFG capture
system (which is not yet installed), without requiring the LFG to be flared, then:

Fcnapr-case2y =0 Equation (8)

(d) Scenario D: if the requirement does not specify the amount or the percentage of
the captured LFG that must be flared, but mandates the installation of a passive
LFG capture system for safety reasons and flaring the captured LFG, the following
options may be applied:

(i) A destruction rate of 40 per cent is assumed:'2

12 This default value of 40 per cent is based on assuming a situation in which: the efficiency of the LFG
capture system in the activity scenario is 50 per cent; the efficiency of the LFG capture system in the
baseline is 20 per cent; and the amount captured in the baseline is flared using an open flare with a
destruction efficiency of 100 per cent, as a conservative approach. Activity participants may propose and
justify an alternative default value as a request for revision to this methodology.
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Ferapr—case 2y = 04 X Frpg pycapt,y Equation (9)

(i)  Destruction rate is calculated as per the equation below:

Fenapr—case 2,y = Npassive,BL X Nfiare,sL. X BEcuaswps,y/GW Pcha Equation (10)

(e)

Scenario E: If the requirement enforces the captured LFG to be flared without
specifying the amount or fraction, no A6.4 ERs can be claimed for any of the
components (it is conservatively assumed that an active system with 100 per cent
collection efficiency and with a 100 per cent destruction efficiency is implemented).

Where:
FeHapL—case 2.y = Amount of methane that would be destroyed in the baseline scenario in
year y as per Case 2 (tCHalyear)
FircpLry = Amount of LFG which is flared in the baseline due to a requirement in
year y (m3/year), which is converted to the amount of methane
(tCHalyear) as per paragraph 91 below
Preg,y = Fraction of LFG that is required to be destroyed due to a requirement in

FLFG,P],capt,y

yeary

Amount of LFG which is captured in the project scenario in year y
(m3/year), which is converted to the amount of methane (tCH./year) as
per paragraph 91 below

. = Conservative default efficiency for passive LFG capture systems (%).
77passu;e BL
' Apply a value of 20 per cent

M flare,sL = Conservative default efficiency for baseline flaring (%). Apply a value of
100 per cent

BEcyaswps,y = Estimated amount of methane generated by the SWDS in year y
(tCH4/year), determined as per paragraph 96 below

91. The following options apply to the approaches from paragraphs 90(a), 90(b) and 90(d)

above to determine FLFG,BL,R,y and FLFG,PJ,capt,y:

(@)

(b)

Option 1: Calculate the parameter using the mass flow tool, applying the following
requirements:

() The mass flow tool shall be applied to the LFG pipeline immediately
downstream of the LFG capture system and before any split in the gaseous
flow to different uses or flares;

(i)  CHasis the greenhouse gases for which the mass flow should be determined,;

(i)  The simplification offered for calculating the molecular mass of the gaseous
stream is valid (Equations (3) or (17) in the tool); and

(iv) The mass flow should be calculated on an hourly basis for each hour h in
yeary.

Option 2: Calculate the parameter as the sum of the amount of methane that is
sent to the flare; used for electricity or heat generation; or provided to consumers
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7.3.2.1.6.

92.

93.

through dedicated pipeline, natural gas distribution network, or trucks in year y, as
determined in section 7.3.2.1.1 above.

Determining FchapLy for Case 3

In this situation, Feyapry = Fchapr—case 3.y, @A Fepa pr—case 3,y 1S determined based on the
different scenarios below:

(a) Scenario A: If the amount of methane captured with the existing system can be
monitored separately from the amount captured under the project, and the
efficiency of the existing system is not impacted by the project system during the
crediting period(s), then FcragL-case 3y IS determined as follows:

Feyapr—case 3y — FCH4,BL—flare,y Equation (11)

(b) Scenario B: If the amount of methane captured with the existing system cannot be

FCH4,BL—case 3y —

monitored separately from the amount captured under the project, but there is
historic data on the amount of methane that was captured during the three years
prior to the implementation of the Article 6.4 activity, then Fchagicase 3y IS
determined as the average fraction of LFG that was recovered in the three years
prior to the implementation of the Article 6.4 activity will be the same fraction
recovered under the Article 6.4 activity. In case data for less than 3 years, but at
least for one year, is available, use the average fraction in the available years:

5 Fcrnapi,i Equation (12)
14

Where:

FenapL-case 3.y = Amount of methane in the LFG that would be destroyed in the baseline
scenario in year y as per Case 3 (tCHalyear)

FenapL—flarey = Amount of methane in the LFG which is sent to flare(s) under the
baseline year y and which can be monitored separately (tCHa/year)

Feyapi = Amount of methane in the LFG which is captured and destroyed in the
year i prior to the implementation of the Article 6.4 activity (tCHas/year),
calculated as per paragraph 93(b) below

Feya, = Amount of methane in the LFG generated in the SWDS in the year i prior
to the implementation of the Article 6.4 activity (tCHa/year), calculated as
per paragraph 93(b) below

Ferapycapty = Amount of methane in the LFG which is collected and sent to flares

and/or use under the project scenario in year y (tCHa/year)

= Year prior to the implementation of the Article 6.4 activity (i=1, 2, 3, as
applicable)

The following applies to the scenarios from paragraph 92 above:

(@)

FchapLfarey Shall be determined using the mass flow tool and applying the
requirements described in paragraphs 83 and 84 above, where the gaseous
stream the tool shall be applied to is the pipeline collecting LFG from the existing
LFG capture system;
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(b) Fcha, i shall be estimated using the solid waste tool. The guidance and requirements
described in section 7.3.2.1.8 below shall be followed. The yeary in the tool is
equivalent to the year prior to the implementation of the project.

7.3.2.1.7. Determining FcuapLy for Case 4

94. In this situation, Fcy4p;,, Shall be determined as the higher value for FcuspLy that is
determined for Case 2 and Case 3 above:

Ferapr—case 4y = Max {FCH4,BL—case 2,y5 FcraBL—case 3,y} Equation (13)

Where:

FenapL-case 4,y = Amount of methane in the LFG that would be destroyed in the baseline
scenario in year y as per Case 4 (tCHalyear)

FenapL-case 2.y = Amount of methane in the LFG that would be destroyed in the baseline
scenario in year y as per Case 2 (tCHalyear), as per paragraphs 90-91
above

FeHapL—case 3.y = Amount of methane in the LFG that would be destroyed in the baseline
scenario in year y as per Case 3 (tCHalyear), as per paragraphs 92—-93
above

7.3.2.1.8. Ex ante estimation of FcHa,pacapty

95. An ex-ante estimate of Fcha,pycapty IS USed to estimate baseline methane emissions from
the SWDS (according to Equation (2)) and calculate the emission reductions of the
proposed Article 6.4 activity in the PDD. It is determined as follows:

Fenapycapty = NMpj X BEcuaswps,y/GWPcha Equation (14)

Where:

Fenapycapty = Ex-ante estimation of the amount of methane in the LFG which collected
and sent to flares and/or use under the project scenario in year y
(t CHalyear)

BEcyaswps,y = Amount of methane in the LFG that is generated from the SWDS in the
baseline scenario in year y (t COzelyear)

Np; = Efficiency of the Article 6.4 activity’s LFG capture system

GWPqys = Global warming potential of CH4 (t COze/t CHa)

96. BEcHs,swosy IS determined using the solid waste tool. The following guidance applies to

the use of the tool:

€) fy in the tool shall be assigned a value of 0 because the amount of LFG that would
have been captured and destroyed is already accounted for in Equation (2) of this
mechanism methodology;

(b) In the tool, x begins with the year that the SWDS started receiving waste (e.g. the
first year of SWDS operation);

(© Use the default values from the table “Data / Parameter table 2” of the solid waste
too for OXy; and
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(d)

7.3.2.2.

7.3.2.2.1.

97.

98.

Sampling to determine the fractions of different waste types is not necessary
because the waste composition can be obtained from previous studies.

Baseline emissions associated with electricity generation (BEec,y)

Electricity generated and supplied to the electric grid

Baseline emissions from electricity generated and supplied to the electric grid are
calculated as follows:

BEg¢ .y

Where:
BEEG,y

BEEG,grid,y

EG,

= BEg¢ griay = EGy X EFgriqy Equation (15)

Baseline emissions from electricity generation in year y (t COz/year)

Baseline emissions from electricity generated and supplied to the electric
grid in year y (tCOz2/year)

Quantity of electricity generated by the power plant in the activity
scenario in year y (MWh/year)

EFgriay = Emission factor of the electric grid in year y (tCO2/MWh)

Apply one of the following default values for EFgjig,y: 12

(@)

(b)

(€)

0.2 tCO/MWh for electricity supplied to the electric grid where the proportion of
renewable energy (including solar and wind) and nuclear energy in the annual
electricity generation in the electric grid is 33 per cent or less for the latest year
which data is available;

0.1 tCO/MWh for electricity supplied to the electric grid where the proportion of
renewable energy (including solar and wind) and nuclear energy in the annual
electricity generation in the electric grid exceeds 33 per cent but is less than 67 per
cent for the latest year which data is available;

0.03 CO2/MWh for electricity supplied to the electric grid where the proportion of
renewable energy (including solar and wind) and nuclear energy in the annual
electricity generation in the electric grid exceeds 67 per cent for the latest year
which data is available, or where its proportion is uncertain.

13 The conservative default emission factors proposed under this sub-section is an interim solution, since

the revision of the CDM methodologies “ACMO0002: Grid-connected electricity generation from
renewable sources,” “AMS-I.D.: Grid-connected renewable electricity generation,” and “Methodological
Tool: Emission factor for an electricity system,” are yet to be finalized. This mechanism methodology
will be revised accordingly to include the calculation of baseline emissions and project emissions from
electricity generated and consumed once the revision of ACM0002, AMS-1.D. and the “Methodological
Tool: Emission factor for an electricity system” is concluded and the respective standard(s) are adopted
by the Supervisory Body.
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7.3.2.2.2. Electricity generation replacing electricity generated in an existing captive
fossil fuel fired power plant

99. Baseline emissions from electricity generation replacing electricity generated in an existing
captive fossil fuel fired power plant are calculated as follows:

BEEG,y = BEEG,captive—existing,y = EGy X EFcaptive,y Equation (16)

Where:

BEgg, = Baseline emissions from electricity generation in year y (t COz/year)

BEgg captive—existingy — Baseline emissions fr_om elec_tricity ggneratgd replacing eIecj[ricity
generated in an existing captive fossil fuel fired power plant in year y
(t COzlyear)

EG, = Electricity generated by the power plant in the activity scenario in
year y (MWh/year)

EFcaptivey = Emission factor of the replaced captive fossil fuel fired power plant in
year y (MWh/year)

100. Apply a default value equal to 0.3 tCO2/MWh for EFcapiive,y-

7.3.2.2.3. Electricity generation replacing electricity generated in a new captive fossil
fuel fired power plant

101. Baseline emissions from electricity generation replacing electricity generated in a new
captive fossil fuel fired power plant are calculated as follows:

BEEG,y = BEEG,captive—new,y = EGy X EFCOZ,EG,BAT Equation (17)

Where:
BEgg, = Baseline emissions from electricity generation in year y (t COz/year)
BEgq captive-new,y = Baseline emissions from electricity generated replacing electricity
generated in a new captive fossil fuel fired power plant in year y
(tCO2lyear)
EG _ Electricity generated by the power plant in the activity scenario in year y
Y (MWh/year)
EF _ CO:2 emissions intensity of the best-available technology (tCO2e/MWh)
C02,EGBAT ~ identified in section 7.3.1.3 above
7.3.2.3. Baseline emissions associated with heat generation (BEng,)
7.3.2.3.1. Heat generation replacing heat generated in an existing equipment

102. The baseline emissions associated with replacing heat generated in an equipment in
yeary (BEngy) are determined based on the amount of methane in the LFG or the
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biomethane which is sent to the heat generation equipment in the Article 6.4 activity
(boiler, air heater, glass melting furnace(s) and/or kiln), as follows:

BEHG,y = NCVcya

Where:
BEHG,y

NCV;yy

Refficiency,n,j,y
FCH4—,HG,dest,n,j,y

EFco28LHGH

X z Z(Refficiency,n,j,y X FCH4,HG,dest,n,j,y Equation (18)

n

X EFco2,BLHGn, j)

Baseline emissions associated with heat generation in year y (tCOz/year)

Net calorific value of methane at reference conditions (TJ/tCH4)

Ratio of the project and baseline efficiency of heat equipment unit n of
type j in year y (unitless parameter)

Amount of methane in the LFG or the biomethane which is destroyed for
heat generation by equipment unit n of type j in year y (tCHalyear)

CO:2 emission factor of the fossil fuel type used for heat generation by
equipment unit n of type j in the baseline (tCO2/TJ)

Type of heat generation equipment (e.g., an individual boiler, air heater,
glass melting furnace(s) or kiln)

Number of different pieces of equipment per type used for heat
generation in the Article 6.4 activity

103. The ratio of the project and baseline efficiency of an air heater, boiler, glass melting
furnace or Kiln (R.fficiency,jn,y) iS determined as follows:

Refriciency,jmy = min {1'

Where:

Refficiency.n.j.y
NHG,BLn,j

NHG,PInjy

n

NHGPjm, j,y} Equation (19)

NHG,BLn,j

Ratio of the project and baseline efficiency of equipment unit n of type j in
yeary

Efficiency of the heat generation equipment unit n of type j used in the
baseline

Efficiency of the heat generation equipment unit n of type j used in the
Article 6.4 activity in year y

Heat generation equipment type (boiler, air heater, glass melting
furnace(s) or kiln)

Heat generation equipment unit n of type j

104. Activity participants shall apply a baseline energy efficiency (7xc,8Ln,) that is the higher of
90 per cent and the manufacturer’s efficiency energy rating for each piece of equipment
(Vatopoulos et al, 2012).

105. The amount of methane that is destroyed in the LFG that is sent to heat generation
equipment j (Fcha,He,destny) IS determined with Equation (20) if j is a boiler or air heater, or
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glass melting furnace, or with Equation (21) if j is a brick kiln. For the particular case of
intermittent brick kilns, project participants may choose to apply either Equation (20) or
(21).

Feranc destnjy = fdcuane, jdefault X Fcrancn,jy Equation (20)

Where:

Amount of methane in the LFG or the biomethane which is destroyed
for heat generation by equipment unit n of type j in year y (tCHal/year)

FCH4-,HG,dest,j,y

fdchanc,jdefaut = Default value for the fraction of methane destroyed when used for heat
generation equipment type j (dimensionless)

Fenancn,jy = Amount of methane in the LFG which is used for heat generation in
unit n of equipment type j in year y (tCHalyear)

106. Fchaneonjy IS determined according to paragraphs 83 and 84 above, where j is each item
of heat generation equipment, and n is the unit of equipment type j.

8,760

Feranc destnjy = Z Z (Fdcnagimn X Feraue imnn) Equation (21)
n h=1

107. With: fdchakinn = 0.9 as per the table from default values if Qozkinn > 0, and otherwise

fdchakinn = 0.

Where:

Feyancdestnjy = Amount of methane in the LFG which is destroyed for heat generation by
brick kiln unit n in year y (tCHalyear)

fdcuakimn = Fraction of methane destroyed when used for heat generation in a brick

kiln in hour h

Amount of methane in the LFG which is used for heat generation by brick
kiln unit n in hour h (tCHa4/hour)

Qozkitnnn = Average volumetric fraction of oxygen in the exhaust gas flow of the kiln
unit n in hour h (volume of Oz2/volume of the gas stream)

Fenane kitnnh

h = Hoursinyeary

108. FchaHekinnn is determined using the mass flow tool, following the requirements given in
paragraphs 83 and 84 above for j = kiln, except that the mass flow should be summed to
an hourly (not yearly) unit basis (tCHas/hour).

7.3.2.3.2. Heat generation replacing heat generated in new equipment

109. The baseline emissions associated with heat generation replacing heat generated in new
equipment in yeary (BEugy) are determined by multiplying the output of the heat
generation equipment by the emissions intensity of the technology identified at the best
available technology, as follows:

BEy6,y = Qoutput,y X EFcoz,ue Bar Equation (22)
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7.3.2.4.

110.

7.4.
111.

7.4.1.

7.4.1.1.

112.

113.

Where:
BEyc.,

Qoutput,y

EFCOZ,HG,BAT

Baseline emissions associated with heat generation in year y (tCOz/year)

Quantity of the output produced by the heat generation equipment in year
y (units of output/year)

CO:2 emissions intensity of the best-available technology (tCO2e/unit of
output) identified in section 7.3.1.4 above

Baseline emissions associated with LFG or biomethane supplied to

consumers replacing natural use from a natural gas network (BEnc,y)

BEng, is estimated as follows:

BEng,y = 0.0504 X Feygngy X EFcoane,y Equation (23)
Where:
BEng, Baseline emissions associated with LFG or biomethane supplied to

0.0504

EFcoaney

FCH4-,NG,y

consumers replacing natural use from a natural gas network component
in year y (t COzelyear)

Conversion factor (TJ/t CH4)

Average CO: emission factor for the source of baseline natural gas
consumption in year y (t CO2e/TJ)

Amount of methane in the LFG which is sent to the natural gas
distribution network or dedicated pipeline or to the trucks in year y
(t CHualyear)

Application of the downward adjustment

The downward adjusted baseline emissions are separately determined for the calendar
year of the start date of the first crediting period (section 7.4.1) and subsequent calendar

years (section 7.4.2).

Downward adjusted baseline emissions in the calendar year of the start date of the

first crediting period

Step 1. Determine whether and to which components of the Article 6.4
activity an initial downward adjustment applies

An initial downward adjustment does not apply (DAiy1 = 0 in Equation (27) below) to the
following components and sub-components of an Article 6.4 activity:

€) The methane component for Article 6.4 activities developed in new SWDSs;

(b) The electricity generation sub-component in which the electricity generated by the
Article 6.4 activity replaces new captive fossil fuel fired power plants; and

(© The heat generation sub-component in which the heat generated by the Article 6.4
activity replaces new equipment.

For the component and sub-components referred to in paragraph 112 above, the
unadjusted baseline emissions, as determined in section 7.3.2 through Equations (1), (15),
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(16), (17), (18), (22) and (23) respectively, shall be used as the downward adjusted
baseline emissions in the calendar year of the start date of the crediting period.

114. In all other instances, Steps 2 to 5 below shall be applied to determine the downward
adjusted baseline emissions for each applicable component or sub-component.

7.4.1.2. Step 2. Determine the uncertainty at the lower bound of the uncertainty
interval for each baseline emission component or sub-componenti

(UNCgE act/nistiy1)

115. Activity participants shall determine the overall uncertainty of baseline emissions for each
baseline emission component or sub-component i at the lower bound of the 95 per cent
confidence interval relative to the central estimate of estimated baseline emissions in the
first year of the crediting period (UNCage acthist,iy1)-

116. Activity participants shall consider uncertainty in all parameters used to calculate baseline
emissions, following the guidance from Volume 1, Chapter 3 of the IPCC (2019
Refinement) through the error propagation method or Monte Carlo simulation.

117. Activity participants shall document the uncertainties assigned to each parameter, specify
assumptions made, and include any associated references for estimating the uncertainties
of parameters in the PDD. This documentation and the derivation of the overall uncertainty
through the error propagation or Monte Carlo simulation methods shall be provided
together with the PDD (e.g., in a spreadsheet).

7.4.1.3. Step 3. Determine the downward adjusted baseline emissions based on
uncertainty for each baseline emission component or sub-componenti

(BE qajunc,iy1)

118. Forthe calendar year of the start date of the first crediting period, determine the downward
adjusted baseline emissions for each baseline emission component or sub-component i
based on uncertainty (BEqqj,unc,i,y1) @s follows:

BEajunc,iyr = BEact/nistiy1 X (1 — UNCgg act/hist,i,yl) Equation (24)

Where:

BE y4;unciy = Downward adjusted baseline emissions based on uncertainty
for each baseline emission component or sub-component i in
year 1 of the crediting period (tCOzelyear)

= Unadjusted existing actual or historical net baseline emissions
and/or removals for each baseline emission component or
sub-component i in year 1 of the crediting period (tCOze/year)

BEact/hist,i,yl
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= Uncertainty of baseline emissions at the lower bound of the 95
per cent confidence interval relative to the central estimate of
guantified unadjusted net baseline emissions!* for each
baseline emission component or sub-component i in year 1 of
the crediting period (fraction)

UN CBEact/hist.i,yl

y1 = Calendar year of the start date of the crediting period
i = Baseline emissions component or sub-component
7.4.1.4. Step 4. Determine the minimum downward adjusted baseline emissions
(BEadj,min,i,yl)

119. The minimum downward adjusted baseline shall be determined during the first year of the
crediting period for each baseline emission component or sub-component i as follows:

BEadj,min,i,yl = BEact/hist,i,yl - (BEact/hist,i,yl - PEi,yl) x0.1 Equation (25)

Where:

BEqajminiy1 = Minimum downward adjusted baseline emissions for each baseline
emission component or sub-component i in year y (tCOzelyear)

BEact nist iyt = Unadjusted existing actual or historical net baseline emissions for
each baseline emission component or sub-component i in year 1 of
the crediting period (tCO2ze/year)

PE; , = Project emissions for each baseline emission component or sub-
component i in year 1 of the crediting period (tCO:elyear)

vl = Calendar year of the start date of the first crediting period

i = Baseline emissions component or sub-component i

120. The project emissions in referred in Equation (25) and calculated as per section 8.1 below
must be determined separately for each baseline component or sub-component
implemented under the Article 6.4 activity. As these emissions are not necessarily
guantified separately for each component, the project emissions shall be attributed to the
components as follows:

€) Project emissions from the distribution of LFG or biomethane to consumers using
trucks (PEpty) and project emissions from physical leakage due to the supply of
LFG or biomethane to consumers through a dedicated pipeline (PEspy) shall be
attributed to the supply of LFG or biomethane to consumers component/sub-
component;

(b) Project emissions from electricity consumption (PEgc,) and project emissions from
fossil fuel consumption (PErcy) shall be attributed to all components or sub-
components through one of the following options:

(i) Option 1: Allocation based on the following considerations

14 This proposal draws on paragraph 64(b) of the baseline standard that allows for other approaches
different from the approach in paragraph 64(a) which determines the uncertainty of baseline emissions
at the lower bound of the 95 per cent confidence interval relative to the central estimate of the ex ante
quantified unadjusted net baseline emissions.
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a. Allocated the electricity and fossil fuel consumed to the component
or sub-component that causes the electricity or fuel consumption,

e.g. by:

i. Monitoring the electricity and fossil fuel consumed by each
component or sub-componenti individually (PEgc;y and
PErc.iy);

ii. Attributing the total electricity and fossil fuel consumed (PEegc,y
and PErc,) based on the design capacity of each component or
sub-component i;

b. Allocate the electricity and fossil fuel consumed for the capture of
LFG to the methane component;

(i)  Option 2: Conservatively assume a value of zero for project emissions from
electricity generation and fossil fuel combustion (PEecy and PErcy) in
Equation (25) above.

7.4.1.5. Step 5. Compare BE 4 ync,iy1 aNd BE q4jmin,iy1

121. For each baseline emission component or sub-componenti, the downward adjusted
baseline emissions shall be determined as follows:

BEadj,i,yl = min(BEadj,min,i,yl ; BEadj,UNC,i,yl) Equation (26)

Where:
BEqajy1 = Downward adjusted baseline emissions for each baseline emission
component or sub-component i in year 1 of the crediting period
(tCOzelyear)
BEqajminiy1 = Minimum downward adjusted baseline emissions for each baseline
emission component or sub-component i in year 1 of the crediting period
(tCOzelyear)

Downward adjusted baseline emissions based on uncertainty for each
baseline emission component or sub-component i in year 1 of the
crediting period (tCOzelyear)

BE.qjunc,iy1

y1 = Calendar year of the start date of the crediting period
i = Baseline emissions component or sub-component i
7.4.1.6. Step 6. Determine the initial downward adjustment DAjy1

122. The minimum downward adjustment and the downward adjustment based on the
uncertainty for each component i are implicitly included in Equations (25) and (26) above.
The minimum downward adjustment is represented by the term (BEacunistiyr — PEy1) X 0.1.
The downward adjustment based on the uncertainty is represented by the term (BEacunist,iy1
X UNCgE acuhistiy1). In the following section on downward adjusted baselines in subsequent
years, the initial downward adjustment is required as a term. It shall be determined for
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each component or sub-component i as the highest value between the minimum
downward adjustment and the downward adjustment based on the uncertainty, as follows:

DA; v,

(BEact/hist,i,yl - PEJ’1) x0.1
= max or Equation (27)
BEact/hist,i.yl X UNCBEact/hist,i,yl

Where:

DA; 1 = Initial downward adjustment for each component or sub-component i
(t COzelyear)

BEact nist iyt = Unadjusted existing actual or historical net baseline emissions for each
baseline emission component or sub-component i in year 1 of the
crediting period (tCOzelyear)

PE,, = Project emissions for each baseline emission component or sub-
component i in year 1 of the crediting period (tCOze/year)

UNCBEMUMS“.y1 = Uncertainty of baseline emissions at the lower bound of the 95 per cent

" confidence interval relative to the central estimate of quantified
unadjusted net baseline emissions for each baseline emission
component or sub-component i in year 1 of the crediting period (fraction)

Y1 = Calendar year of the start date of the first crediting period

7.4.2. Downward adjusted baseline emissions in subsequent years

123. The downward adjusted baseline emissions in subsequent years are separately
determined for the different components of the Article 6.4 activity, as applicable:

(@)
(b)
(€)
(d)

Methane component (section 7.4.2.1);
Electricity generation component (section 7.4.2.2);
Heat generation component (section 7.4.2.3);

Supply of LFG or biomethane to consumers component (section 7.4.2.4).

124. Subsequently, the downward adjusted baseline emissions for each component are
aggregated to determine the overall downward adjusted baseline emissions (section
7.4.2.5).

125. For all components, the following applies:

(@)

(b)

(€)

Where the baseline has been determined based on existing or actual/historical
emissions adjusted downwards, the starting point for increasing the downward
adjustment over time shall be the downward adjusted baseline values in the
calendar year of the start date of the first crediting period, as determined in section
7.4.1;

Where the baseline has been determined based on the best available technology,
the starting point for increasing the downward adjustment over time shall be the
emissions corresponding to the best available technology in the calendar year of
the start date of the first crediting period, as determined in section 7.4.1;

The annual increase in the downward adjustment shall be applied starting on
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1 January of a calendar year. The first increase shall be applied in the calendar
year following the calendar year of the start date of the first crediting period. A pro-
rata approach may be used to apply this minimum value to periods other than a
full calendar year.*®

7.4.2.1. Methane component

126. The downward adjustment in subsequent years for the methane component depends on
whether the methane is flared or utilized.

127. For the purpose of determining the downward adjusted baseline emissions, in a first step
a downward adjusted amount of methane destruction is determined. That amount is
determined separately for different sub-amounts of methane, depending on how the
methane is destroyed, as follows:

(a) For the amount of methane in the LFG that is destroyed in flares, the downward
adjusted amount of methane is determined as follows:

Fena,primary-Flareadj,y Equation (28)
= MAX {FCH4,Primary—Flare,y
- (DACH4,Primary—Flare,y1

+ FCH4,Primary—Flare,y X INDAflare X (y - yl)) ; 0}

FCH4,Backup—Flare,adj,y Equation (29)
= MAX {FCH4»,Backup—Flare,y
- (DACH4,Backup—Flare,y1

+ FCH4,Backup—Flare,y X INDAflare X (y - yl)) ; 0}

Where:

Fenaprimary-Flareaajy = Downward adjusted amount of methane in the LFG which is flared in
the primary flare in year y (t CHa/year)

15 The pro-rata approach is illustrated through the following numerical example. The first crediting period
of an Article 6.4 activity starts on 1 October 2025. The initial downward adjustment is determined to be
50 tCO:2 per year and the annual increase in the downward adjustment is determined to be 5 tCO:2 per
year, resulting in a total downward adjustment is 55 tCO: per year in the second year and 60 tCO: per
year in the third year. In this example, following a pro-rata approach means that a downward adjustment
of 50 tCO:2 per year shall be pro-rated before being applied in the calendar year of the start date of the
first crediting period, i.e., for the period from 1 October 2025 to 31 December 2025. This corresponds to
an absolute value of 12.60 tCO: for that period, calculated as 92 days divided by 365 days multiplied by
50 tCOs2. For the calendar year 2026 (i.e., the period from 1 January 2026 to 31 December 2026), a
downward adjustment of 51.26 tCO: shall be applied, calculated as the sum of (i) 273 days divided by
365 days multiplied by 50 tCO250 and (i) 92 days divided by 365 days multiplied by 55 tCO2. Starting
from 2027, the annual downward adjustment is increased by 5 tCO2 on 1 January of each year, resulting
in a value of 56.26 tCO2 for 2027, 61.26 tCO2 for 2028, and so forth).

45 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas

Version 01.0
Sectoral scope(s): 01 and 13

FCH4,Prl’mary—Flare,y

DACH4,Primary—Flare -

INDAflare =

FCH4-,Primary—Flare,y1
FCH4,Backup—Flare,adj,y -
FCH4-,Backup—Flare,y -

DACH4,BaCkup—Flare -

FCH4-,Backup—Flare,y1

y =

V1 =

(b) For the amount

Amount of methane in the LFG which is flared in the primary flare in
year y (tCHalyear), determined based on Equation (4)

Initial downward adjustment to the amount of methane in the LFG
which is flared in the primary flare in year (t CHa/year), determined

by replacing BEact/hist,i,yl by FCH4,Primary—flare,y1 and
UNCBEact/hist,i,CPl by UNCFCH4,primary—flare,CP1 n Equatlon (27)

Increase in the downward adjustment in subsequent years for the
amount of methane in the LFG which is flared (unitless)

Amount of methane in the LFG which is flared in the primary flare in
the calendar year of the start date of the crediting period (t CHa/year)

Downward adjusted amount of methane in the LFG which is flared in
the backup flare in year y (t CHalyear)

Amount of methane in the LFG which is flared in the backup flare in
year y (t CHaslyear)

Initial downward adjustment to the amount of methane in the LFG
which is flared in the backup flare in year y (t CHal/year) determined
by repIaCing BEact/hist,i,yl by FCH4,Backup—flare,y1 and UNCBEact/hist,i,CP1
in Equation (27)

by UNCFCH4,Backup—flare,CP1

Amount of methane in the LFG which is flared in the backup flare in
the calendar year of the start date of the crediting period (t CHas/year)

Calendar years of the crediting period after the calendar year of the
start date of the crediting period

Calendar year of the start date of the crediting period

of methane in the LFG that is utilized for electricity or heat

generation or that is supplied to consumers, the downward adjusted amount of
methane is determined as follows:

Fenakraajy = FeragLy — [DACH4,EL,y1 + Fenapry, X 0.01 X (y — 3’1)] Equation (30)
Fenancaajy = Fenancy — [DACH4,HG,y1 + Fenancy, X 001X (y — )’1)] Equation (31)
Ferang,adjy = Fecraney — [DACH4,NG,y1 + Fenangy, X 0.01x (y — 3’1)] Equation (32)
Where:

FenagLaajy = Downward adjusted amount of the methane in the LFG or in the

biomethane which is used for electricity generation in year y (t CHalyear)

Fenancaajy = Downward adjusted amount of methane in the LFG or in the biomethane
which is used for heat generation in year y (t CHs/year)

Ferancadjy = Downward adjusted amount of the methane in the LFG or in the
biomethane which is supplied to consumers in year y (t CHas/year)

Fenagry = Amount of methane in the LFG or in the biomethane which is used for
electricity generation in year y (t CHa/year), determined based on
paragraphs 83 and 84 above
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128.

129.

Fenanc,y = Amount of methane in the LFG or in the biomethane which is used for
heat generation in year y (t CHs/year), determined based on paragraphs
83 and 84 above

Fenaney = Amount of methane in the LFG or in the biomethane which is supplied to
consumers in year y (t CHalyear), determined based on paragraphs 83
and 84 above

DAcuaELy1 = Initial downward adjustment to the amount of methane in the LFG or in
the biomethane which is used for electricity generation (t CHalyear),
determined by replacing BE ¢ /nist,iy1 BY Fenagryr and UNCgg, Ihistiyt by

UNCFCH4-,EL,y1 in Equation (27)

DAchancy = Initial downward adjustment to the amount of methane in the LFG or in
the biomethane which is used for heat generation in year y (t CHalyear),
determined by replacing BE, ¢ /nistiy1 BY Fcnancyr and UNCgg, Ihistiyt by

UNCr iy, 651 in Equation (27)

DAcyancy1 = Initial downward adjustment to the amount of methane in the LFG or in
the biomethane which is supplied to consumers in year y (t CHalyear),
determined by replacing BE,c¢/nist,iy1 BY Feraneyr and UNCgg,, histiyl by

UNCroyancon in Equation (27)

Fenagry, = Amount of methane in the LFG or in the biomethane which is used for
electricity generation in the calendar year of the start date of the crediting
period (t CHa/year), determined based on paragraphs 8383 and 84 above

Fenanc,y, = Amount of methane in the LFG or in the biomethane which is used for
heat generation in the calendar year of the start date of the crediting
period (t CHa/year), determined based on paragraphs 8383 and 84 above

Feranc,y, = Amount of methane in the LFG or in the biomethane which is supplied to
consumers in the calendar year of the start date of the crediting period
(t CHalyear), determined based on paragraphs 8383 and 84 above

y = Calendar years of the crediting period after the calendar year of the start
date of the first crediting period

V1 = Calendar year of the start date of the first crediting period

For Article 6.4 activities implemented in new SWDSs, the parameters
DAcyafiaredyr» DAchagryty DAcuancy1 and DAcyang,y1 @re equal to 0.

The degree of downward adjustment in subsequent years in Equations (28) to (32) is
informed by the principles and considerations referred to in paragraph 70 of the baseline
standard. In the case of utilization of the landfill gas, the minimum downward adjustment
of 1 per cent per calendar is applied. This also applies to any back-up flaring that does not
exceed 10 per cent of the amount methane utilised. In the case of flaring landfill gas, a
higher downward adjustment is applied as an approach to providing incentives for
adopting landfill gas utilization which is a less GHG intensive technology and to reducing
the risk of locking-in the levels of emissions and carbon-intensive technologies associated
with landfill gas flaring. In this case, the degree of downward adjustment also depends on
the size of the plant and the financial viability of utilizing the LFG.

47 of 96



A6.4-SBM019-A02
Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas

Version 01.0

Sectoral scope(s): 01 and 13

130.

131.

Based on these considerations, the increase in the downward adjustment factor in
subsequent years for the amount of methane in the LFG which is flared (INDAgare) shall be
determined as follows:

(@)

(b)

(€)

Flaring only: For Article 6.4 activities that involve flaring only (i.e. no utilization of
methane for electricity generation, heat generation and/or supplying consumers):

(i)  Use avalue of 0.05 if the following conditions apply:

a. The amount of LFG captured from the SWDS would not be sufficient
to continuously operate an electricity generation plant with an electric
capacity equal to or larger than 5 MW, and

b. The activity participants are able to prove that, for the specific
circumstances of the SWDS, electricity or heat generation or supply
of LFG or biomethane to consumers is not financially attractive, even
when including the revenues from A6.4ERs;

(i)  Use avalue of 0.1 where the conditions in (i) above are not met.

Utilization with a back-up flare: For Article 6.4 activities that involve the utilization
of methane for electricity generation, heat generation and/or supplying consumers
and operates a back-up flare:

(i)  Use avalue of 0.01 for up the amount of methane in the LFG that is supplied
to the back flare and that does not exceed 10 per cent of the amount of
methane in the LFG or biomethane that is utilized;

(i)  Use a value of 0.1 for any amount of methane in the LFG that is supplied to
the back flare and that exceeds the amount referred to in sub-paragraph (i)
above.

Flaring and utilization with a back-up flare: For Article 6.4 activities that involve
both utilization of methane for electricity generation, heat generation and/or
supplying consumers with a back-up flare and the operation of a primary flare:

(i)  Use avalue of 0.01 for up the amount of methane in the LFG that is supplied
to the back flare and that does not exceed 10 per cent of the amount of
methane in the LFG or biomethane that is utilized;

(i)  Use avalue of 0.1 for any amount of methane in the LFG that is:

a. supplied to the back flare and that exceeds the amount referred to in
sub-paragraph (i) above;

b. supplied to the primary flare.

The downward adjusted baseline emissions from the methane component in the SWDS
(BEcHas,adiy) are determined by applying the following equation below based on (i) the
downward adjusted baseline emissions from methane listed in the equations above, (ii)
the oxidation factor (OX,) determined based on section 7.3.2.1.2 above and (iii) the
FchaeLy determined based on section 7.3.2.1.3 above.
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BECH4-,adj,y = {[FCH4-,Primary—Flare,adj,y + FCH4,Backup—Flare,adj,y Equatlon (33)

+ Fenakraajy T+ (Ferane,aa v X fdchane, j,default)

+ FCH4,NG,adJ',y] X (1 - OXy) - FCH4,BL,y} X GWPcpy

Where:
BEqajchay = Downward adjusted baseline emissions of methane from the SWDS
in year y (t COzelyear)
Fenaprimary-Flareaajy = Downward adjusted amount of methane in the LFG which is flared in

the primary flare in year y (tCHa/year), determined based on
Equation (28)

Fenapackup—Fiareadjy = Downward adjusted amount of methane in the LFG which is flared in
the backup flare in year y (t CHa/year), determined based on
Equation (29)

Fenafpradjy = Downward adjusted amount of methane in the LFG or biomethane
which is used for electricity generation in year y (t CH4/year),
determined based on Equation (30)

Fenancaajy = Downward adjusted amount of methane in the LFG or biomethane
which is used for heat generation in year y (tCHal/year), determined
based on Equation (31)

fdchanc,jdefaut = Default value for the fraction of methane destroyed when used for
heat generation equipment type j (dimensionless)

Fenancaajy = Downward adjusted amount of the methane in the LFG or in the
biomethane which is supplied to consumers in year y (t CHalyear),
determined based on Equation (32)

0Xx, = Fraction of methane in the LFG that would be oxidized in the top
layer of the SWDS in the baseline scenario in year y
(dimensionless), determined based on section 7.3.2.1.2

FenapLy = The amount of LFG that would have been captured and destroyed
(by flaring) in the baseline due to legal or contractual requirements,
to address safety and odour concerns, or for other reasons,
determined based on section 7.3.2.1.3

GWPcy, = Global warming potential for methane (tCO2e/tCHa)
7.4.2.2. Electricity generation component
132. This section applies to Article 6.4 activities that involve electricity generation.

133. The downward adjusted baseline emissions from electricity generation shall be
determined based on an increase in the downward adjustment by 1 per cent per calendar
year, as follows:

BEgG,aajy = BEgcy — [DABEEG,yl + (BEEG,y1 x0.01x (y— 3’1))] Equation (34)
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Where:

BEgG,aajy

BEEG,y

DABEEGJ’l

V1

Downward adjusted baseline emissions from the electricity generation
component in year y (t COzelyear)

Baseline emissions from the electricity generation component in year y
(t COzelyear), determined based on section 7.3.2.2 above

Initial downward adjustment to electricity generation component
(t COzlyear), determined by replacing BE ¢t /nist,i,y1 OY BEggy1 and
UNCBEM/MS“y1 by UNCBEEG,y1 in the Equation (27)

Baseline emissions from the electricity generation component in the
calendar year of the start date of the crediting period (tCOz/year)

Calendar years of the crediting period after the calendar year of the start
date of the crediting period

Calendar year of the start date of the crediting period

134. For Article 6.4 activities that only involve the generation of electricity replacing electricity
from new captive fossil fuel fired power plant, DAgg, . 1 is equal to 0 as per paragraph 112

above.

7.4.2.3. Heat generation component

135. This section applies to Article 6.4 activities that involve heat generation.

136. The downward adjusted baseline emissions from heat generation shall be determined
based on an increase in the downward adjustment by 1 per cent per calendar year, as

follows:
BEHG,adj,y = BEHG,y - [DABEHG,)/I + BEHG,y1 X 001 X (y - yl)] Equatlon (35)
Where:
BEyc aajy = Downward adjusted baseline emissions from the heat generation
component in year y (t COzelyear)
BEyg, = Baseline emissions from the heat generation component in year y
(t COzelyear), determined based on section 7.3.2.3 above
DAgg, e = Initial dpwnward adju_stment to heat generation component (t CO2/year),
determined by replacing BE, ¢ nistiy1 Y BEng,y, and UNCgg, p—— by
UNCggyq in Equation (27)
BEyg,y, = Baseline emissions from the heat generation component in the calendar
year of the start date of the crediting period (t CO2/year)
y = Calendar years of the crediting period after the calendar year of the start
date of the crediting period
V1 = Calendar year of the start date of the crediting period

50 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas
Version 01.0

Sectoral scope(s): 01 and 13

137. For Article 6.4 activities that only involve the heat generation replacing heat generated in
a new equipment, DA, ., IS equal to 0 as per paragraph 112 above.

7.4.2.4. LFG or biomethane supplied to consumers replacing natural use from a
natural gas network

138. This section applies to Article 6.4 activities that involve the supply of LFG or biomethane
to consumers.

139. The downward adjusted baseline emissions from the supply of LFG or biomethane to
consumers shall be determined based on an increase in the downward adjustment by 1
per cent per calendar year, as follows:

BEnG,aajy = BEngy — [DABENG.yl + BEygy, X 0.01 X (y — }’1)] Equation (36)
Where:
BENG,aajy = Downward adjusted baseline emissions associated with LFG or

biomethane supplied to consumers replacing natural use from a natural
gas network component in year y (t COze/year)

BEng, = Baseline emissions associated with LFG or biomethane supplied to
consumers replacing natural use from a natural gas network component
in year y (t COzelyear), determined based on section 7.3.2.4 above

DAggy eyt = Initial downward adjustment associated with LFG or biomethane supplied
to consumers replacing natural use from a natural gas network
component in year y (t COz/year), determined by replacing BE4c¢/nist,iy1
by BEyg,, and UNCBEMWMW.J,1 by UNCgeyg,, in the Equation (27)

BEng,y, = Baseline emissions from the supply of LFG or biomethane to consumers
in the calendar year of the start date of the first crediting period
(t COzlyear)

y = Calendar years of the crediting period after the calendar year of the start
date of the first crediting period

V1 = Calendar year of the start date of the first crediting period

7.4.2.5. Aggregation of downward adjusted baseline emissions from different
components

140. The downward adjusted baseline emissions from the Article 6.4 activity is determined
based on the equation below:

BEadj,y = BECH4,adj,y + BEEG,adj,y + BEHG,adj,y + BENG,adj,y Equation (37)
Where:

BE 44, = Downward adjusted baseline emissions in year y (t COzelyear)

BE (y4aaj,y = Downward adjusted baseline emissions of methane from the SWDS in
year y (t COzelyear), determined based on section 7.4.2.1 above

BEgg a4y = Downward adjusted baseline emissions from the electricity generation
component in year y (t COzelyear), determined based on section 7.4.2.2
above
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BEHG,adj,y

BENG,adj,y

= Downward adjusted baseline emissions from the heat generation
component in year y (t COzelyear), determined based on section 7.4.2.3

above

= Downward adjusted baseline emissions associated with LFG or
biomethane supplied to consumers replacing natural use from a natural
gas network component in year y (t COzel/year), determined based on

section 7.4.2.4 above

7.5. Identification of the conservative Business-as-usual scenario
141. The conservative business-as-usual (BAU) scenario for each component of Article 6.4
activities eligible under this mechanism methodology are:
Table 4. BAU for the different components of Article 6.4 activities eligible under the mechanism
methodology under the different baseline approaches
Component Baseline approach BAU

(see Table 2 above)

LFG — Article 6.4
activities implemented
in an existing SWDS

Existing actual or historical
emissions

Continuation of the historical situation, i.e.
the collection and destruction of the LFG in
the existing SWDS to address legal
requirements, contractual requirements or
safety and odour concerns

LFG — Article 6.4
activities implemented
in new SWDS

Best available technologies
that represent an economically
feasible and environmentally
sound course of action

SWDS using the similar design and
management practices in the geographical
area, i.e. the collection and destruction of
the LFG to address legal requirements,
contractual requirements or safety and
odour concerns, with the same cover type
identified under the BAT

Electricity generation
and supply to the grid

Existing actual or historical
emissions (grid emission
factor)

Continuation of the historical situation, i.e.
the generation of electricity from power
plants connected to the grid;

Electricity generation
replacing existing
captive fossil fuel power
plants

Existing actual or historical
emissions

Continuation of the historical situation, i.e.
the generation of electricity in the captive
fossil fuel power plant using the baseline

fuel

Electricity generation
replacing new captive
fossil fuel power plants

Best available technologies
that represent an economically
feasible and environmentally
sound course of action

The average emissions intensity of any
new capacity from other new power plants
in similar projects that started operations in
the past three years, provided that:

a) The new captive fossil fuel power
plants operate within the geographical
reference area;

b) The users of the electricity generated
from the new captive fossil fuel power
plants are the same;

c) The new captive power plant has
equivalent capacity of the new captive
fossil fuel fired power plant installed as
part of the project.

Heat generation
replacing existing heat
generation equipment

Existing actual or historical
emissions

Continuation of the historical situation, i.e.
the generation of heat using the baseline
equipment and fuel
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Baseline approach

St (see Table 2 above) =AY
Heat generation Best available technologies The average emissions intensity of any
replacing new heat that represent an economically | new capacity from other new heat

generation equipment feasible and environmentally generation equipment in similar projects

sound course of action that started operations in the past three

years, provided that:

a) The other new heat generation
equipment operates within the
geographical reference area;

b) The type of output (e.g. hot water, hot
air, saturated steam, overheated
steam, brick, melted glass, etc) and
the users (e.g. residential, commercial
and institutional consumers, industrial
processes, etc) of the other new heat
generation equipment are the same;

c) The other new heat generation
equipment has equivalent capacity of
the new heat generation equipment
installed as part of the project.

Supply of LFG or Existing actual or historical Continuation of the historical situation, i.e.
biomethane to emissions consumers supplied by natural gas
consumers

142. In determining the BAU scenario and quantifying the BAU emissions, activity participants

7.5.1.
143.

shall identify and incorporate in the BAU:

(a) Any policies'® that are active or scheduled to take effect within the crediting period,
unless they refer to or formally integrate the mechanism as an instrument for
implementation. All legal requirements shall be deemed to be enforced while
recognizing that regulatory environments vary; and

(b) Any specific national or sub-national targets?® for the sector or the type of activity,
as long as these are supported by policy frameworks for implementation, but not
general goals that are not specific to the sector or type of activity (e.g. national
emissions target).

Calculation of the conservative Business-as-usual emissions

BAU emissions for each component i (methane, electricity, heat and supply of LFG or
biomethane) are determined as follows:

€) For Article 6.4 activities where the BAU for the component i is the continuation of
the historical situation, apply the equation below:

BAUy = BECH4,y + BEEG,y + BEHG,y + BENG,y Equation (38)
Where:
BAU, = Business-as-usual emissions in year y (tCOzelyear)

16 The extent to which the policy frameworks in place are sufficient to enable the achievement of the
policies/targets may be considered in determining their relevance for the BAU scenario.

53 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas

Version 01.0
Sectoral scope(s): 01 and 13

BEchay =
BEgc, =
BEyc, =

BENG,y =

Baseline emissions of methane from the SWDS component in year y
(tCOzelyear), determined based on section 7.3.2.1 above

Baseline emissions associated with electricity generation component in

year y (tCO-elyear), determined based on section 7.3.2.2 above

Baseline emissions associated with heat generation component in

year y (tCOzelyear), determined based on section 7.3.2.3 above

Baseline emissions associated with LFG or biomethane supplied to
consumers replacing natural use from a natural gas network component
in year y (tCOzelyear), determined based on section 7.3.2.4 above

(b) For Article 6.4 activities where the BAU for the component i is SWDS using the
similar design and management practices in the geographical area: through the
same equations applied to determine baseline emissions under section 7.3.2.1
above but applying the oxidation factor corresponding to the cover type identified
under the BAT analysis in section 7.3.1.1 above. The oxidation factor shall be
determined based on the default values provided in the “Data / Parameter table 1”
in section 13 below;

(c) For Article 6.4 activities where the BAU for the component i is determined based
on the average emissions intensity of any new capacity in the past 3 years, use
the equations below:

BAUyg,y = Qoutput,y X EF co2,16 BAU Equation (39)
BAUEG,y = EGy X EFCOZ,EG,BAU Equation (40)
Where:
BAUyg,, BAU emissions associated with heat generation in year y (tCOz/year)
Q utout Quantity of the output produced by the heat generation equipment in
Py year y (units of output/year)

EF ¢o2 HG.BAU Average CO: emissions intensity of any new capacity from other new
heat generation plants in similar projects that started operations in the
past three years (tCOze/unit of output)

BAUgg,, BAU emissions associated with heat generation in year y (tCOz/year)

EG, Electricity generated by the power plant in the activity scenario in year y
(MWhlyear)

EF ¢o256.8aU Average CO: emissions intensity of any new capacity from other new

power plants in similar projects that started operations in the past three
years (tCO2e/MWh)

144. The conservative BAU emissions shall be determined based on the stepwise process

below:

7.5.1.1. Step 1. Determine the uncertainty at the lower bound of the uncertainty
interval (UCNpay cp1,iy)

145. The 95 per cent confidence interval for uncertainty shall be determined considering
uncertainty in all parameters used to calculate BAU emissions during the first crediting

54 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas

Version 01.0

Sectoral scope(s): 01 and 13

period following the guidance from Volume 1, Chapter 3 of the IPCC (2019 Refinement)
through the error propagation method or through the Monte Carlo simulation.

146. Uncertainties should be traceable for each and every parameter, with clear values and
assumptions for uncertainty and any associated references for estimating uncertainties of

parameters.

7.5.1.2. Step 2. Determine the conservative business-as-usual baseline emissions
and/or removals based on uncertainty (BEconsunc,iy)

147. Determine the conservative BAU emissions based on the uncertainty (BAUcons,unc,i,y) @S

follows:

BAU onsync,iy = BAU;y X (1 = UNCpay cpiiy) Equation (41)

Where:

BA Ucons,UNC,i,y
BAU

iy

UN CBAU,CPl,i,y

Conservative BAU baseline emissions based on the uncertainty for the
component i in year y (tCOzelyear)

Most likely net BAU baseline emissions for the component i in year y
(tCOzelyear), determined based on guidance from paragraph 143 above

Uncertainty at the lower bound of the uncertainty interval relative to the
central estimate of the ex-ante quantified most likely net BAU baseline
emissions for the component i during the first crediting period year y
(fraction)

y Relevant year or period
i BAU component (i = methane, electricity, heat and supply of
LFG/biomethane)
7.5.1.3. Step 3. Determine the minimum conservative value of the business-as-usual
baseline (BAU consmin,i,y)
BAU onsminiy = BAU;,, — (BAU;, — PE,) x 0.1 Equation (42)
Where:

BA Ucons,min,i,y

PE,

Minimum conservative BAU baseline emissions for the component i in
year y (tCOzelyear)

Project emissions in year y (tCOze/year). The same approach from
paragraph 120 above shall be applied to determined PEy separately for
each BAU component or sub-component

Relevant year or period

BAU component (i = methane, electricity, heat and supply of
LFG/biomethane)

55 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas
Version 01.0

Sectoral scope(s): 01 and 13

7.5.1.4. Step 4. Compare BAU consuync,iy aNd BAU cong min,iy

148.

149.

150.

7.6.
151.

152.

153.

The conservative BAU baseline emissions shall be the lowest between BAU s ync,iy and
BAUconsmin,iy» s follows:

BAUcons,i,y = min(BAUcons,min,i,y ; BAUcons,UNC,i,y) Equation (43)
Where:
BAU¢ons,iy = Conservative BAU baseline emissions for the component i in year y

(tCOzelyear)
Relevant year or period

y
i

BAU component (i = methane, electricity, heat and supply of
LFG/biomethane)

The BAU scenario shall be determined ex ante and described in the PDD at the start of
the first crediting period for the same duration as the crediting period of the proposed
Article 6.4 activity, and shall be redetermined at each crediting period renewal.

The quantification of the BAU emissions shall be determined:

€) Ex ante and in the PDD at the start of the first crediting period for the same duration
as the crediting period of the proposed Article 6.4 activity and specified for each
calendar year within the crediting period; and

(b) Ex post for each calendar year within the crediting period.

Comparison of crediting baselines

Activity participants shall compare, in the PDD, the downward adjusted baseline (BEadijy)
determined in section 7.4.2.5 with the conservative BAU baseline (BAUconsy) determined
in section 7.5.1 above.

If, as a result of the comparison, the ex-ante BAUconsy is lower than the ex-ante BEag;y for
any calendar year or cumulatively over the crediting period, activity participants shall
revise the guantitative methods and factors to determine the downward adjustment in
section 7.4 above to ensure that the downward adjusted baseline is lower than the
conservative BAU baseline for each calendar year and cumulatively for the crediting period
or use a discounted value of conservative BAU (BAUcons,y)-

Activity participants shall also compare in monitoring reports, for each individual calendar
year during the crediting period, the ex-post calculated downward adjusted baseline for
the year and the ex-post calculated conservative BAU baseline for the same year to
confirm that the downward adjusted baseline is lower than the conservative BAU baseline.
If it is not, then the conservative BAU baseline shall be used for that specific calendar
year.
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8. Project scenario

8.1. Calculation of project emissions

154. Project emissions are calculated as follows:

PE, = PEgcy + PEpcy + PEpry+ PEsp, Equation (44)
Where:

PE, = Project emissions in year y (t COz/year)

PEgc, = Project emissions from electricity consumption due to the Article 6.4

activity in year y (tCOz/year)

PEgc, = Project emissions from fossil fuel consumption due to the Article 6.4
activity for purposes other than electricity generation in year y (tCOz/year)

PEpr, = Project emissions from the distribution of LFG or biomethane using
trucks, in year y (tCOz2/year)

PEgp,, = Project emissions from the supply of biomethane or LFG to consumers
through a dedicated pipeline, in year y (tCO2/year)

8.1.1. Project emissions from electricity consumption

155. Project emissions from electricity consumption are calculated as follows:

PEEC,y = (ECgrid,y X EFEC,grid,y X FTDL,grid) Equation (45)

+ (ECcaptive,y X EFEC,captive,y)

Where:

PEgc, = Project emissions from electricity consumption due to the Article 6.4
activity in year y (t COz2/yr)

ECgriay = Quantity of electricity consumed from the electric grid in year y (MWh/yr)

EFgc griay = Emission factor from the electric grid in year y (t CO2/MWh)

FrpLgria = Factor to account for transmission and distribution losses from the
electric grid (unitless)

EC captive,y = Quantity of electricity consumed from the captive fossil fuel fired power

plant in year y (MWh/yr)

= Emission factor from the fossil fuel fired captive power plant in year y

EFEC,captive,y (t co /MWh)
2
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156. Apply one of the following default values for EFec gria,y: 1’

(a) A default emission factor of 1.3 tCOx/MWh where the proportion of renewable and
nuclear energy (excluding solar and wind) in the annual electricity generation is 33
per cent or less for the latest year which data is available, or where its proportion
iS uncertain;

(b) A default emission factor of 0.87 tCO>/MWh where the proportion of renewable and
nuclear energy (excluding solar and wind) in the annual electricity generation
exceeds 33 per cent but is less than 67 per cent for the latest year which data is
available;

(© A default emission factor of 0.44 tCO./MWh for electricity sourced from the grid
where the proportion of renewable and nuclear energy (excluding solar and wind)
in the annual electricity generation exceeds 67 per cent for the latest year which
data is available.

157. Apply a value of 1.3 tCO,/MWh for EFec captive,y-

158. For the parameter FrpLgid, apply a value of 1.25. %8

8.1.2. Project emissions from fossil fuel consumption

159. This source of project emissions is calculated as follows:

PEgpcy = E(FCW X COEFi’y) Equation (46)

L

Where:
PEgc, = Project emissions from fossil fuel consumption due to the Article 6.4
activity for purposes other than electricity generation in year y (tCO2/year)
FC;,, = Quantity of fuel type i combusted in process j during the year y (mass or

volume unit/year)

17

18

The conservative default emission factors proposed under this sub-section is an interim solution, since
the revision of the CDM methodologies “ACMO0002: Grid-connected electricity generation from renewable
sources”, “AMS-1.D.: Grid-connected renewable electricity generation”, and “Methodological Tool:
Emission factor for an electricity system” are yet to be finalized. This mechanism methodology will be
revised accordingly to include the calculation of baseline emissions and project emissions from electricity
generated and consumed once the revision of ACM0002, AMS-I.D. and the “Methodological Tool:
Emission factor for an electricity system” is concluded and the respective standard(s) are adopted by the
Supervisory Body.

The conservative default factor to account for transmission and distribution losses from the electric grid
proposed under this sub-section is an interim solution, since the revision of the CDM methodologies
“ACMO0002: Grid-connected electricity generation from renewable sources,” “AMS-1.D.: Grid-connected
renewable electricity generation,” and “Methodological Tool: Emission factor for an electricity system,”
are yet to be finalized. This mechanism methodology will be revised accordingly to include the calculation
of baseline emissions and project emissions from electricity generated and consumed (including how to
determine the factor to account for transmission and distribution losses from the electric grid) once the
revision of ACM0002, AMS-I.D. and the “Methodological Tool: Emission factor for an electricity system”
is concluded and the respective standard(s) are adopted by the Supervisory Body.
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160.

161.

8.1.3.

162.

COEF;, Is the CO2 emission coefficient of fuel type i in year y (tCO2/mass or

volume unit)

i Fuel types combusted

The CO; emission coefficient (COEF; ,)) can be calculated using one of the following three

options, depending on the availability of data on the fossil fuel type i, as follows:

@) Option A.1: Calculated based on the chemical composition of the fossil fuel type i,
if FC;,is measured in a mass unit:

COEF;,, = w¢ iy X 44/12 X 1.002 Equation (47)

(b) Option A.2: Calculated based on the chemical composition of the fossil fuel type i,
if FC;,is measured in a volume unit:

COEF;,, = wgiy X p;y X 44/12 X 1.002 Equation (48)
Where:

Weiy = Mass fraction of carbon in fuel type i in year y (tC/mass unit of the fuel)
Piy = Density of fuel type i in year y (mass unit/volume unit of the fuel)

1.002 = Factor to account for emissions of N2O and CHa4 from the combustion of

the fossil fuel

(© Option B: Calculated based on net calorific value and CO, emission factor of the
fuel type i, as follows:

COEF;y, = NCV;y, X EF¢o2e,iy Equation (49)
Where:
NCV;,, = Net calorific value of the fuel type i in year y (GJ/mass or volume unit)

EFcoze,iy CO2 emission factor of fuel type i in year y (tCO2e/GJ)

Activity participants shall use Options A.1 or A.2, unless they can demonstrate that the
necessary data are unavailable. If the necessary data are unavailable, activity participants
may use Option B.

Project emissions from the distribution of LFG or biomethane to consumers using
trucks

This source of project emissions is calculated as follows:

PEpry = PErpy + PEjears,y Equation (50)
Where:
PEpr,y = Project emissions from the distribution of LFG or biomethane using

trucks (tCOzelyear)
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8.1.3.1.
163.

164.

165.

PErg, = Project emissions from the transportation of LFG or biomethane using
trucks in year y (tCOz2/year)
PEjeqks,y = Emissions from CHa4 leaks during the transportation of LFG or

biomethane using trucks in year y (tCO:zel/year)

Emissions from the transportation of LFG biomethane using trucks

Project emissions from the transportation of LFG or biomethane may be monitored using
either of Option A or Option B:

(@)

(b)

Option A: Monitoring fuel consumption. Activity participants shall apply the
equations and requirements provided in section 8.1.2 above to determine PErg ,,.

None of the other provisions of this section 8.1.3.1 shall apply;

Option B: Using conservative default values. Activity participants shall apply the
rest of the provisions of this section 8.1.3.1.

For Option B, activity participants shall use conservative default emission factors to
estimate project or leakage emissions from road transportation of freight. These default
values shall be established for two vehicle classes: light vehicles and heavy vehicles. The
following data shall be monitored separately for each freight transportation activity f to
estimate the emissions:

(@)
(b)

(€)

The quantity of freight transported in year y (FRy,,);

The origin and destination of the freight transported and the road (or rail line)
distance between the origin and the destination (Df); and

The vehicle class used, if the freight is transported by road.

The equation to calculate PErg ,shall be calculated as follows:

PErgy = z Z Df; X FRy ;5 X EFgopp x 107°
f i

Where:

PETR,y
Df,i
FRf;

EF; ¢

Equation (51)

= Project emissions from the transportation of LFG or biomethane using
trucks in year y (tCOz2/year)

= Return trip distance between the origin and destination of freight
transportation activity f (km)

= Total mass of freight transported in vehicle class i and freight
transportation activity f in year y (t/year)

= Default CO2 emission factor for vehicle class i and freight transportation
activity f (gCOze/t-km)

= Vehicle class (heavy or light duty, if transported by road)
= Freight transportation activity

= Year

60 of 96



A6.4-SBM019-A02

Mechanism Methodology: A6.4-AMM-001: Flaring or use of landfill gas
Version 01.0

Sectoral scope(s): 01 and 13

166. Activity participants shall document in the PDD which freight transportation activities f will
occur under the activity scenario, including for each transportation activity information on:
@) The origin and destination of the freight (to the extent that this is known at
validation);
(b) The type(s) of freight that are planned to be transported;
(© The planned number of trips made and/or the planned quantity of freight that
should be transported; and
(d) The option selected (A or B) to determine emissions.
167. For a particular freight transportation activity f, the option selected for determining
emissions from freight transportation shall not be changed during the crediting period.
8.1.3.2. Emissions from leaks of LFG or biomethane using trucks
168. This source of project emissions is determined as follows:
PEleaks,y = GWPCH4 X (FCH4,NG—TR,y - FCH4,NG—cons,y) Equation (52)
Where:
PEjeqks,y = Emissions from CH4 leaks during the transportation of LFG or
biomethane using trucks in year y (tCOzelyear)
GW Py, = Global Warming Potential of CH4
Fenanc-TRy = Amount of methane in the LFG or biomethane which is sent to trucks in
year y (tCHualyear)
FenanG—consy = Amount of methane in LFG or biomethane which is delivered to
consumers using trucks in year y (tCHa/year)
169. The parameters Feygng-Try @Nd Fepgng-Tr,y @re determined based on the mass flow
tool.
8.1.4. Project emissions from physical leakage due to the supply of LFG or biomethane
to consumers through a dedicated pipeline
170. This activity emission source is determined as follows:

PEspy = 0.0504 X DEFTgpy, X Fepane,y Equation (53)
Where:
PEgp,, = Project emissions from the supply of LFG or biomethane through a

dedicated pipeline to consumers due to physical leakage from the
dedicated pipeline, in year y (tCOz)

0.0504 = Conversion factor (TJ/tCHa)

DEFTsp = Default emission factor for the supply of LFG or biomethane to
consumers through a dedicated pipeline due to physical leakage
(tCO2e/TJ)
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8.2.
171.

172.

173.

10.
174.

Ferane,y = Amount of methane in the LFG or biomethane which is sent to the
consumer through a dedicated pipeline in year y (tCHa/year), determined
based on paragraphs 8383 and 84 above

Project emissions uncertainties

Activity participants shall determine the mean project emissions and the 95 per cent
confidence interval for uncertainty following the guidance from Volume 1, Chapter 3 of the
IPCC (2019 Refinement) through the error propagation method or through the Monte Carlo
simulation.

Given that project emissions are typically much smaller than baseline emissions for this
type of mitigation activity, uncertainty in project emissions shall be addressed as follows:

(a) If the uncertainty range is above +/- 10 per cent, project emissions shall be
calculated based on mean plus the upper bound of the 95 per cent confidence
interval,

(b) If the uncertainty range is equal to or below +/- 10 per cent, the mean value for
project emissions shall be used.

Leakage

Adjusted yearly baseline emissions shall be discounted by 0.5 per cent to account for
leakage emissions?'?, as follows:

Equation (54)

LE, = 0.005 X BEy4j
Where:

LE, = Leakage emissions in year y (tCOzelyear)

0.005 = Leakage discount factor (%)

BE .4, = Downward adjusted baseline emissions in year y (tCOzelyear)]

Emission reductions

Emission reductions are determined ex-ante as follows:

ER, = BEyq;, — PE, — LE, Equation (55)
Where:

ER, = Emission reductions in year y (tCOzelyear)

BE 44, = Downward adjusted baseline emissions in year y (tCOze/year)

PE = Conservative project emissions in year y (tCOze/year), determined by

Yy . .. . . .
applying the uncertainties required in section 8.2 above to the

parameters from Equation (45) above

19 The rationale for the proposed default factor, including the detailed calculation, is provided in Appendix 1.
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11.
175.

LE

= Leakage emissions in year y (tCOzelyear)

Avoidance of double counting

All activity participants shall demonstrate that the Article 6.4 activity will not result in double
counting by:

(@)

(b)

Providing evidence, in each monitoring report, that the outcomes from the Article
6.4 activity (e.g. flaring, electricity generation) for which they intend to request
issuance of A6.4ERs are not also claimed in other environmental markets or
accounting framework (e.g. guarantees of origin for renewable energy generation,
green hydrogen schemes, low-carbon fuel standards), except for outcomes not
related to reducing greenhouse gases emissions (e.g., air contaminant reductions
or social impacts); and

Demonstrating that the reported GHG emission reductions for which they intend to
request issuance of A6.4ERs do not overlap with mandatory domestic mitigation
schemes (e.g., emissions trading systems), or that measures are in place to ensure
that any relevant impacts of the activity (e.g. the GHG emission reductions
achieved or the kilowatt-hours of renewable electricity produced) are not counted
towards the achievement of targets or obligations under the mandatory domestic
mitigation scheme (e.g. by cancelling allowances from the emissions trading
system before issuing carbon credits) if the overlap exists,?° by:

(i)  Declaring and providing evidence in each monitoring report that the Article
6.4 activity and the activities displaced in the baseline scenario (e.g. heat
generation using fossil fuels) do not fall within the scope of any mandatory
domestic mitigation scheme; or

(i)  Where the Article 6.4 activity or the activities displaced in the baseline
scenario fall within the scope of a mandatory domestic mitigation scheme,
activity participants may:

a. Provide evidence in each monitoring report that the mitigation
outcomes of the Article 6.4 activity are not counted in the mandatory
mitigation scheme to reduce the obligations by the entities covered by
the scheme. For example, in the case of an emissions trading system
covering electricity generation, a confirmation from the operator of the
emissions trading system may be sought that a number of allowances
equal to the A6.4 ERs being requested for issuance for the electricity
generation component were cancelled before the issuance of the A6.4
ERs; or

b. Demonstrate that project participants are not requesting the issuance
of A6.4ERs for any emission reductions resulting from a component of
the Article 6.4 activity that falls within the scope of the mandatory
domestic scheme. For example, in the case of an emissions trading

20 When full or partial impact of the activity is covered under mandatory domestic mitigation scheme and
counted towards the achievement of targets and obligations under mandatory domestic mitigation
scheme, the relevant share of the impact shall be deducted by the activity participants from the amount
requested for issuance.
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176.

177.

12.

178.

13.
179.

system covering electricity generation, the activity participant could
elect to not include baseline emissions from electricity generation in the
calculation of the total emission reductions and thereby demonstrate
that no double-counting has occurred.

Notwithstanding paragraph 175 above, where the policy for establishing the framework or
environmental market or for establishing the mandatory domestic mitigation scheme refers
to or formally integrates the mechanism as an instrument for implementation, participation
in such a framework or environmental market or domestic mitigation scheme does not
result in double counting.

All Article 6.4 activities that involve the use of LFG by consumers other than the activity
participants shall also employ signed contracts with all consumers of the heat, electricity,
LFG or biomethane generated under the Article 6.4 activity. These contracts must explicitly
indicate that A6.4ERs can only be claimed by the activity participants and that the users
of the heat, electricity, LFG or biomethane shall not claim A6.4ERs or carbon credits from
any other carbon crediting programme.

Demonstration of alignment with the policies, options
and implementation plans with regard to the NDC and LT-
LEDS of the host Party and the long-term temperature
goal of the Paris Agreement and long-term goals of the
Paris Agreement

Activity participants shall attach to the PDD presented to the DOE performing the
validation a confirmation from the DNA of the host Party that the DNA has undertaken an
assessment of the activity’s consistency with Decision 3/CMA.3 paragraph 40 (c) and
paragraph 27 (a), as part of the host Party’s approval, to demonstrate that the activity does
not constrain, but aligns with the policies, options and implementation plans of the host
Party with regard to the nationally determined contribution (NDC) of the host Party, its
long-term low greenhouse gas emission development strategies (LT-LEDS) if it has
submitted one, and the long-term temperature goal of the Paris Agreement and long-term
goals of the Paris Agreement.

Data and parameters not monitored

For parameters where the uncertainty was not provided, activity participants shall assume
uncertainty based on expert judgement and justify the estimates.

Data / Parameter table 1.

Data/parameter ox,,

Description Fraction of methane in the LFG that would be oxidized in the top layer of the
SWDS in the baseline scenario in year y

Data unit -

Equations referred (1), (33)
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Purpose of data X] Baseline emissions ] Project emissions [] Leakage
emissions
Value(s) applied Age of
Type of the -tl:—t))/\egrOf 0%y Uncertainty
SWDS SWDS material (mean)
cell
No cover 0 N/A
(LDCs/SIDS)
No cover 0.1
L. Immature
Existing and (non-
SWDS mature LDCs/SIDS)
Synthetic 0.1
Soil 0.383 +8%
Aged Soil 0.383 +8%
Hypothetical Synthetic 0.1
SWDS Soil 0.383 +8%
Source of data ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

The rationale for each default factor is provided in the “Data / Parameters
table” of the respective parameter in section 5.5 of the solid waste tool

Treatment of
uncertainties

See table under “Value(s) applied”

Additional comments

Apply the default values only of the parameter is determined through Option
3 of the solid waste tool

Data / Parameter table 2.

Data/parameter GWPcyy
Description Global warming potential of CH4
Data unit tCO2e/tCH4

Equations referred

(1), (4), (5), (10), (14), (33). (53)

Purpose of data X Baseline emissions | [_] Project emissions [] Leakage
emissions

Value(s) applied 28

Source of data [ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

Default value and uncertainty from IPCC Fifth Assessment Report (AR5).
Shall be updated according to any future CMA decisions

Treatment of
uncertainties

N/A

Additional comments
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Data / Parameter table 3.

Data/parameter Feyax—i
Description Amount of methane in the LFG which is captured and destroyed in the year i
prior to the implementation of the Article 6.4 activity
Data unit tCHulyear
Equations referred (12)
Purpose of data X Baseline emissions | [_] Project emissions [] Leakage
emissions

Value(s) applied

N/A (not a fixed value)

Source of data

] Measured X] Other sources

Choice of data or
measurement methods
and procedures

Determined by applying the solid waste tool based on guidance provided for
Application A

Treatment of
uncertainties

Uncertainties calculated based on the solid waste tool

Additional comments

Uncertainty already considered when applying the solid waste tool

Data / Parameter table 4.

Data/parameter Np;
Description Efficiency of the Article 6.4 activity’s LFG capture system
Data unit %

Equations referred

(14)

Purpose of data

[] Leakage
emissions

X Baseline emissions | [_] Project emissions

Value(s) applied

Technical specifications of the LFG capture system to be installed (if
available) or a default value of 50 per cent (+/- 50 per cent uncertainty)

Source of data

X] Measured X] Other sources

Choice of data or
measurement methods
and procedures

If “measured”, demonstrate how the value was determined

Treatme_:nt_ of N/A
uncertainties
Additional comments -
Data / Parameter table 5.
Data/parameter BE chsswps,y
Description Ex-ante estimated amount of methane in the LFG that is generated from the
SWDS in the baseline scenario in year y
Data unit tCOzelyear
Equations referred (20), (14),
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Purpose of data

X] Baseline emissions [] Leakage

emissions

] Project emissions

Value(s) applied

N/A (not a fixed value)

Source of data

[ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

Determined by applying the solid waste tool

Treatment of
uncertainties

Uncertainty already considered when applying the solid waste tool

Additional comments

Data / Parameter table 6.

Data/parameter EFCOZ,BL,HG,n,j; EFCOZ,NG,y

Description EF oz 1065 CO2 emission factor of the fossil fuel type used for heat
generation by equipment unit n of type j in the baseline
EF¢oz 6,y Average CO2 emission factor of natural gas in the natural gas
network or dedicated pipeline or in the trucks in year y

Data unit tCO2/TJ

Equations referred

EFco281,HGnj (18)
EFcoz N6y (23)

Purpose of data

X] Baseline emissions [] Leakage

emissions

[] Project emissions

Value(s) applied

Variable (depends on the type of fuel)

Source of data

[ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

Sourced from Table 1.4 of Volume 2, Chapter 1 of the IPCC (2006)

Treatment of
uncertainties

Apply uncertainties based on the IPCC (2019 Refinement)

Additional comments

Data / Parameter table 7.

Data/parameter EF co2 k6 AT

Description CO:2 emissions intensity of the best-available technology

Data unit tCO2e/MWh

Equations referred a7

Purpose of data [X] Baseline emissions | [] Project emissions ] Leakage
emissions

Value(s) applied

Determined based on procedure to identify the baseline scenario for
electricity generation replacing electricity generated in new captive fossil fuel
fired power plants contained in section 7.3.1.3 above
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Source of data

[ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

As per the procedure contained in section 7.3.1.3 above

Treatment of
uncertainties

Apply uncertainties based on the IPCC (2019 Refinement)

Additional comments

Data / Parameter table 8.

Data/parameter MHG BLnj

Description Efficiency of the heat generation equipment unitn of typej used in the
baseline

Data unit %

Equations referred (18)

Purpose of data [X] Baseline emissions | [] Project emissions ] Leakage

emissions
Value(s) applied 90%
Source of data [ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

Value from new boilers running on natural gas, sourced from Vatopoulos et
al (2012)

Treatment of N/A
uncertainties
Additional comments -
Data / Parameter table 9.
Data/parameter fAcuanéjdefautt
Description Default value for the fraction of methane destroyed when used for heat
generation equipment type j
Data unit %

Equations referred

(2). (20)

Purpose of data

[] Leakage
emissions

X] Baseline emissions ] Project emissions

Value(s) applied

Use the values below for the different types of heat generation equipment:

Fraction of Equipment type |
CHa destroyed
1 Boilers
1 Air heaters
Glass melting furnaces
0.9 Intermittent brick kiln
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Source of data

[ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

The values for boilers and air heaters are based on default values provided
in Tier 3 approach from Volume 2, Chapter 2 of the IPCC (2006).

The value for intermittent brick kilns is based on the assumption that
combustion temperatures in the kiln will exceed 600°C and that the time of
exposure is sufficiently long to support 90 per cent combustion

Treatment of
uncertainties

N/A

Additional comments

Data / Parameter table 10.

Data/parameter EF coz 6 Bar

Description CO:2 emissions intensity of the best-available technology (tCO2e/unit of
output) identified in section 7.3.1.4 above

Data unit tCOz2e/unit of output

Equations referred

(22)

Purpose of data

[] Leakage
emissions

X] Baseline emissions [] Project emissions

Value(s) applied

Determined based on procedure to identify the baseline scenario for heat
generation replacing heat generated by existing equipment contained in
section 7.3.1.3 above

Source of data

] Measured X] Other sources

Choice of data or
measurement methods
and procedures

As per the procedure contained in section 7.3.1.3 above

Treatment of
uncertainties

Apply uncertainties based on the UPCC (2019 Refinement)

Additional comments

Data / Parameter table 11.

Data/parameter EF oy ¢

Description Default CO2 emission factor for freight transportation activity f

Data unit gCOa2/tkm

Equations referred (52)

Purpose of data [] Baseline emissions | [X] Project emissions ] Leakage
emissions

Value(s) applied

- Light vehicles: 245 gCO2/tkm;
- Heavy vehicles: 129 gCO2/tkm;

Source of data

] Measured X] Other sources
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Choice of data or
measurement methods
and procedures

The default CO2 emission factors take into account emissions generated by
loaded outbound trips and empty return trips and were from two sources:

e For light vehicles: empirical data from European vehicles;

e For heavy vehicles: derived based on custom design transient speed-
time-gradient drive cycle (adapted from the international FIGE cycle),
vehicle dimensional data, mathematical analysis of loading scenarios,
and dynamic modelling based on engine power profiles, which, in turn,
are a function of gross vehicle mass (GVM), load factor,
speed/acceleration profiles and road gradient. The following
assumptions on key parameters have been made: an average driving
speed of 30 km/h, an average gradient of 1 per cent, and a load factor
attained when biomass5 is transported were assumed

Additional comments

Data / Parameter table 12.

Data/parameter DEFTgp

Description Default emission factor for the supply of LFG to consumers due to physical
leakage through the dedicated pipeline

Data unit tCO2e/TJ

Equations referred (54)

Purpose of data [] Baseline emissions | [X] Project emissions [] Leakage emissions

Value(s) applied 2.2

Source of data [ ] Measured X] Other sources

Choice of data or
measurement methods
and procedures

Value determined based on Natural gas distribution, sourced from the the
report “Detailed California-Modified GREET Pathway for Liquefied Natural
Gas (LNG) from North American and Remote Natural Gas Sources”

Additional comments

Value sourced from the GREET Model for NG distribution, Pressure let
down from the transmission system and transport in medium and low-
pressure pipelines to the end users

14. Data and parameters monitored

Data / Parameter table 13.

Data/parameter Management of the SWDS
Description Management of the SWDS
Data unit -

Equations referred

N/A. This parameter is monitored to ensure compliance with the applicability
condition that the management of the SWDS in the Article 6.4 activity is not
deliberately changed during the crediting in order to increase methane
generation (for example by recirculating the leachate) compared to the
situation prior to the implementation of the Article 6.4 activity

Purpose of data

[X] Baseline emissions | [] Project emissions ]

emissions

Leakage
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Measurement methods
and procedures

Use different sources of data:

(a) Original design of the SWDS;

(b) Technical specifications for the management of the SWDS;
(c) Local or national regulations

Entity/person Activity participants
responsible for the
measurement
Measuring Type of | N/A
instrument(s) instrument
Accuracy | N/A
class
Calibration | N/A
requirements
Location | N/A
Measurement intervals Annually

QA/QC procedures

Treatment of
uncertainties

N/A

Additional comment

For Article 6.4 activities that determine the OXy based on Option 1, the type
of cover used under the activity scenario must be the same as the one used
historically. Evidence that the type of cover before and after the
implementation of the Article 6.4 activity is the same must be provided to the
DOE undertaking the verification

Data / Parameter table 14.

Data/parameter Amount of organic fraction
Description Amount of organic fraction recycled impacted by the Article 6.4 activity
Data unit tonnes or %

Equations referred

N/A. This parameter is monitored to ensure compliance with the applicability
condition that the project does not reduce the amount of organic waste that
would be recycled in the absence of the Article 6.4 activity

Purpose of data

[] Project emissions ]
emissions

X] Baseline emissions Leakage

Measurement methods
and procedures

a) Determine the yearly amount of organic waste disposed in the SWDS by
multiplying the amount of waste disposed in the SWDS (Wx or W;) by the
organic fraction of the waste (pnjx Or pnji), following the monitoring
requirements of these parameters from solid waste tool, with samples of
waste collected at least every year;

b) Describe the prevailing waste management practices pertinent to
organic waste recycling in the area that is served by the SWDS identified
during the validation of the PDD to comply with the requirements of
paragraph 13 above;

c) Identify the facility(ies) that recycle organic waste in the area identified
in (a) above;

d) Activity participant may conduct interviews with authorities, refer to
national/local statistics or studies related to solid waste management in
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the area, and obtain opinion from relevant local experts. If data is
available for the historical amount of organic waste recycled and the
annual amount of organic waste for the recycling facility during the
implementation of the Article 6.4 activity, a comparison can be done to
conclude that there is no change in the amount of recycled organic
fraction of the waste by existing facilities;

e) In case there is extra capacity in the identified recycling facilities, activity
participants may provide evidence that there is surplus organic waste
available in the area. Activity participants may use other evidence to
conclude that there is no diversion of the organic fraction of the solid
waste that would have been processed by the recycling facility

Entity/person Activity participants
responsible  for the
measurement
Measuring Type of | N/A
instrument(s) instrument
Accuracy | N/A
class
Calibration | N/A
requirements
Location | N/A

Measurement intervals

At least annually

QA/QC procedures

Treatment of
uncertainties

N/A

Additional comment

Data / Parameter table 15.

Data/parameter FCH4,sent-PrimaryFIare,y ) FCH4,sent-BackupFIare,y ) FCH4,EL,y ) FCH4,HG,y . FcHaHG kiinh |
FcHaNgy ; FcHaNG-consyy ; FcHaNG-TRy
Description FcHa,sent-primaryFlare,y: Amount of methane in the LFG which is sent to the

primary flares year y

FcHa,sent-BackupFlarey: Amount of methane in the LFG which is sent to the
backup flares year y

FcraeLy: Amount of methane in the LFG which is used for electricity
generation in yeary;

Fchancy: Amount of methane in the LFG which is used for heat generation
in yeary

FcHanakinnh: Amount of methane in the LFG which is used for heat
generation by brick kiln unit n in hour h

Fchaney: Amount of methane in the LFG or in the biomethane which is
supplied to consumers via a natural gas distribution network and/or
dedicated pipeline and/or trucks in year y

Fcranc-trRy: Amount of methane in the LFG or biomethane which is sent to
trucks in year y

FcHaNG-consy: Amount of methane in LFG or biomethane which is delivered
to consumers using trucks in year y
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Data unit tCHulyear

Equations referred Fchasent-PrimaryFlarey: (4)
FcHasent-BackupFiarey: (5)
FcraeLy: (2), (30)

Fchancy: (2), (20), (31)
FcHanc kinnh: (21)

Fcranagy: (2), (23), (32), (54)
Fcranc-Try: (53)
FchaNG-cons,y: (53)

Purpose of data X Baseline emissions | [] Project emissions ] Leakage
emissions

Measurement methods

As per the requirements of the mass flow tool
and procedures

Entity/person Activity participants

responsible  for the

measurement

Measuring Type of | As per the requirements of the mass flow tool
instrument(s) instrument

Accuracy | As per the requirements of the mass flow tool
class

Calibration | As per the requirements of the mass flow tool
requirements

Location | As per the requirements of the mass flow tool

Measurement intervals As per the requirements of the mass flow tool

QA/QC procedures As per the requirements of the mass flow tool
Treatment of Uncertainties are determined based on the measuring instruments and
uncertainty propagated through error propagation method or Monte Carlo Simulation

as per the 2019 Refinement to the 2006 IPCC Guidelines for National
Greenhouse Gases Inventories

Additional comment -

Data / Parameter table 16.

Data/parameter FirGBLRy

Description Amount of LFG which is flared in the baseline due to a requirement in year y
Data unit m3/year

Equations referred (6)

Purpose of data X Baseline emissions [] Project emissions ] Leakage

emissions

Measurement methods | N/A. Information is sourced directly from the law, regulation or contractual
and procedures requirement
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Entity/person Activity participants
responsible for the
measurement
Measuring Type of | N/A
instrument(s) instrument
Accuracy | N/A
class
Calibration | N/A
requirements
Location | N/A

Measurement intervals

Annual check of the law, regulation or contractual requirements

QA/QC procedures

Treatment of
uncertainty

N/A

Additional comment

The parameter is converted to the amount of methane (tCHa/year) as per
paragraph 91 above

Data / Parameter table 17.

Data/parameter Pregy

Description Fraction of LFG that is required to be destroyed due to a requirement in year
y

Data unit %

Equations referred

()

Purpose of data

X] Baseline emissions [] Project emissions ] Leakage

emissions

Measurement methods
and procedures

N/A. Information is sourced directly from the law, regulation or contractual
requirement

Entity/person Activity participants
responsible for the
measurement
Measuring Type of | N/A
instrument(s) instrument
Accuracy | N/A
class
Calibration | N/A
requirements
Location | N/A

Measurement intervals

Annual check of the law, regulation or contractual requirements

QA/QC procedures

Treatment of
uncertainties

N/A

Additional comment
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Data / Parameter table 18.

Data/parameter NHGPInjy

Description Efficiency of the heat generation equipment unit n of type j used in the Article
6.4 activity in year y

Data unit %

Equations referred

(19)

Purpose of data

X Baseline emissions ] Project emissions ]

emissions

Leakage

Measurement methods
and procedures

Use one of the following options to determine the efficiency:
e Option 1: Measured efficiency during monitoring;

e Option 2: Manufacturer’s information on the efficiency; or
e Option 3: Use a default value of 60 per cent

Entity/person e Option 1: Activity participants;
responsible for  the Option 2: Manufacturer of the heat generation equipment
measurement * ' g auip
Measuring Type of | N/A
instrument(s) instrument
Accuracy class | N/A
Calibration | N/A
requirements
Location | N/A

Measurement intervals

Annual if measurements are conducted as per Option 1

QA/QC procedures

If measurements are conducted as per Option 1, use recognized standards
for the measurement of the heat generator efficiency, such as the “British
Standard Methods for Assessing the thermal performance of boilers for
steam, hot water and high temperature heat transfer fluids” (BS845).

Where possible, use preferably the direct method (dividing the net heat
generation by the energy content of the fuels fired during a representative
time period), as it is better able to reflect average efficiencies during a
representative time period compared to the indirect method (determination
of fuel supply or heat generation and estimation of the losses).

Document measurement procedures and results and manufacturer’s
information transparently in the PDD

Treatment of
uncertainties

For Option 1, the uncertainty is to be determined based on the guidance from
the standard BS845.

For Option 2, the uncertainty is to be provided by the manufacturer

Additional comment

Data / Parameter table 19.

Data/parameter Opjn
Description Operation of the equipment j that consumes the LFG in hour h
Data unit Hours
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Equations referred

N/A. This parameter is measured to determine whether the equipment type |
is in operation during the hour h.

Purpose of data

X] Baseline emissions

O

emissions

[] Project emissions Leakage

Measurement methods
and procedures

For each equipment unit j using the LFG monitor that the plant is operating

in

hour h by the monitoring any one or more of the following three

parameters:

Temperature: Determine the location for temperature measurements
and minimum operational temperature based on manufacturer's
specifications of the burning equipment. Document and justify the
location and minimum threshold in the PDD;

Flame: Flame detection system is used to ensure that the equipment is
in operation. This option is applicable only for flares;

Products generated: Monitor the generation of steam for the case of
boilers and air-heaters and glass for the case of glass melting furnaces.
This option is not applicable to brick kilns

Entity/person Activity participants
responsible  for the
measurement
Measuring Type of | N/A
instrument(s) instrument
Accuracy class | N/A
Calibration | N/A
requirements
Location | N/A

Measurement intervals

Every minute (temperature and flame detector), or every hour (products)

QA/QC procedures

Treatment of
uncertainties

N/A

Additional comment

A value of 0 shall be assigned for the specific hour h when:

a) One of more temperature measurements are missing or below the
minimum threshold in hour h (instantaneous measurements are made at
least every minute);

b) Flame is not detected continuously in hourh (instantaneous
measurements are made at least every minute);

c) No products are generated in the hour h

Data / Parameter table 20.
Data/parameter EG,
Description Quantity of electricity generated by the power plant in the activity scenario in
yeary
Data unit MWh/year

Equations referred

(15), (16), (17), (40)
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Purpose of data

[l

emissions

X] Baseline emissions ] Project emissions Leakage

Measurement methods
and procedures

Directly measured using electricity meters

Entity/person Activity participants

responsible for the

measurement

Measuring Type of | Bi-directional energy meter
instrument(s) instrument

Accuracy class | Regulated electricity-meters: in accordance with the
stipulation of the meter supplier and/or as per the
requirements set by the grid operators or national

requirements

Non-regulated electricity-meters: in accordance with
the stipulation of the meter supplier or national
requirements (if the standards are not available and
meter supplier does not specify, calibrate the meters
every 3 years and use the meters with at least 0.5
accuracy class)

Calibration
requirements

Regulated electricity-meters: in accordance with
national standards or requirements set by the meter
supplier or requirements set by the grid operators

Non-regulated electricity-meters: in accordance with
national standards or requirements set by the meter
supplier

Location | For electricity supplied to the electric grid: installed at

the grid interface.
For electricity supplied to captive consumers: installed
at the entrance of the electricity consuming facility

Measurement intervals

Continuous measurement and at least monthly recording

QA/QC procedures

Electricity meters will be subject to regular maintenance and testing in
accordance with the stipulation of the meter supplier and/or as per the
requirements set by the grid operators or national requirements.

The electricity generation (gross or net) shall be cross-checked with records
of electricity sale (e.g. sales receipt)

Treatment of
uncertainties

Uncertainties are determined based on the measuring instruments

Additional comment

Data / Parameter table 21.

Data/parameter ECyriay ; ECcaptivey

Description EC 414, Quantity of electricity consumed from the electric grid in year y
EC cqptive,y: Quantity of electricity consumed from the captive fossil fuel fired
power plant in year y

Data unit MWh/year
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Equations referred

(46)

Purpose of data

[l

emissions

[ ] Baseline emissions X Project emissions Leakage

Measurement methods
and procedures

Directly measured using electricity meters

Entity/person Activity participants

responsible for the

measurement

Measuring Type of Electricity-meters
instrument(s) instrument

Accuracy class | Regulated electricity-meters: in accordance with the
stipulation of the meter supplier and/or as per the
requirements set by the grid operators or national

requirements

Non-regulated electricity-meters: in accordance with
the stipulation of the meter supplier or national
requirements (if the standards are not available and
meter supplier does not specify, calibrate the meters
every 3 years and use the meters with at least 0.5
accuracy class)

Calibration
requirements

Regulated electricity-meters: in accordance with
national standards or requirements set by the meter
supplier or requirements set by the grid operators

Non-regulated electricity-meters: in accordance with
national standards or requirements set by the meter
supplier

Location

Installed at the electricity consumption sources

Measurement intervals

Continuous measurement and at least monthly recording

QA/QC procedures

Electricity meters will be subject to regular maintenance and testing in
accordance with the stipulation of the meter supplier and/or as per the
requirements set by the grid operators or national requirements

Treatment of
uncertainties

Uncertainties are determined based on the measuring instruments

Additional comment

Data / Parameter table 22.

Data/parameter FC;,
Description Is the quantity of fuel type i combusted in process j during the year y
Data unit Mass or volume unit/year

Equations referred

(47)

Purpose of data

O

emissions

[] Baseline emissions X Project emissions Leakage

Measurement methods
and procedures

Use either mass or volume meters. In cases where fuel is supplied from
small daily tanks, rulers can be used to determine mass or volume of the fuel
consumed, with the following conditions: the ruler gauge must be part of the
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daily tank and calibrated at least once a year and have a book of control for
recording the measurements (on a daily basis or per shift);

Accessories such as transducers, sonar and piezoelectronic devices are
accepted if they are properly calibrated with the ruler gauge and receiving a
reasonable maintenance.

In case of daily tanks with pre-heaters for heavy oil, the calibration will be
made with the system at typical operational conditions

Entity/person Activity participants

responsible for the

measurement

Measuring Type of | Mass or volume meters, ruler gauge (that is part of daily
instrument(s) instrument | tanks), transducers, sonar and piezoelectronic devices

Accuracy class | N/A

Calibration | Ruler gauge must be calibrated at least once a year.

requirements | Transducers, sonar and piezoelectronic devices must
be calibrated with the ruler gauge and receiving a
reasonable maintenance

Location | N/A

Measurement intervals

Continuously

QA/QC procedures

The consistency of metered fuel consumption quantities should be cross-
checked by an annual energy balance that is based on purchased quantities
and stock changes.

Where the purchased fuel invoices can be identified specifically for the
Article 6.4 activity, the metered fuel consumption quantities should also be
cross-checked with available purchase invoices from the financial record

Treatment of
uncertainties

Uncertainties are determined based on the measuring instruments

Additional comment

Article 6.4 activities faced with data gaps due to meter failure or other
reasons unforeseen, may estimate the quantity of fuel, using one of the
following options, provided the gap period does not exceed 30 consecutive
days within six consecutive months:

e The purchased fuel/energy invoices/bills, where the purchased fuel can
be identified specifically for the Article 6.4 activity;

e The energy produced by the equipment, adjusted by efficiency. A
conservative value for efficiency of the equipment is of 40 per cent for
combustion engines and generator and 80 per cent for thermal heaters
shall be used, while energy produced is measured directly or calculated
based on operation hours;

e The highest value of the parameter for the same calendar period of the
previous years;

o The fuel consumption of a representative sample of the first batchl of
project devices. It may be assumed that the fuel consumption measured
in a representative sample of the first batch of project devices apply to
all subsequent batches

Data / Parameter table 23.

Data/parameter
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Description Return trip distance between the origin and destination of freight
transportation activity f

Data unit km

Equations referred (52)

Purpose of data [] Baseline emissions X Project emissions ] Leakage

emissions

Measurement methods
and procedures

Determined for each freight transportation activity f for a reference trip

Entity/person Activity participants or vehicle operator (if the trucks are not owned by the
responsible  for the | activity participants)

measurement

Measuring Type of | Vehicle odometer, other appropriate sources (e.g. on-
instrument(s) instrument | line sources)

Accuracy class | N/A

Calibration | N/A
requirements

Location | N/A

Measurement intervals

Determined once for each freight transportation activity f. To be updated
whenever the distance changes

QA/QC procedures

Treatment of
uncertainties

Uncertainties are determined based on the measuring instruments

Additional comment

Data / Parameter table 24.

Data/parameter FRy;,

Description Total mass of freight transported in vehicle class i and freight transportation
activity f in year y

Data unit Tonnes

Equations referred (52)

Purpose of data [ ] Baseline emissions X Project emissions ] Leakage

emissions

Measurement methods
and procedures

Determined for each freight transported f

Entity/person Activity participants or vehicle operator (if the trucks are not owned by the
responsible for the | activity participants)

measurement

Measuring Type of | N/A

instrument(s) instrument

Accuracy class | N/A

Calibration | N/A
requirements
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Location | N/A

Measurement intervals

Continuously

QA/QC procedures

Treatment of
uncertainties

Uncertainties are determined based on the measuring instruments

Additional comment

Data / Parameter table 25.

Data/parameter Weiy
Description Mass fraction of carbon in fuel type i in year y
Data unit tc /mass unit of the fuel

Equations referred

(48), (49)

Purpose of data

[] Leakage
emissions

[ ] Baseline emissions X Project emissions

Value(s) applied

Variable (depends on the type of fuel)

Source of data

X] Measured X] Other sources

Choice of data or
measurement methods
and procedures

- Values provided by the supplier of the fuel (preferred source);

- Measurements by activity participants undertaken in line with national or
international fuel standards

Treatment of
uncertainties

Uncertainties are determined based on the measuring instruments

Additional comments

Verify if the values measured or sourced from the fuel supplier or from
measurements are within the uncertainty range of the product of the IPCC
default values as provided in Table 1.2 and Table 1.3, Vol. 2 of the 2006
IPCC Guidelines.

If the values fall below this range collect additional information from the
testing laboratory to justify the outcome or conduct additional
measurements. The laboratories in (b) should have ISO17025 accreditation
or justify that they can comply with similar quality standards

Data / Parameter table 26.

Data/parameter Piy
Description Density of fuel type i in yeary
Data unit Mass unit/volume unit of the fuel

Equations referred

(49)

Purpose of data

[] Leakage
emissions

[ ] Baseline emissions X Project emissions

Value(s) applied

Variable (depends on the type of fuel)

Source of data

X] Measured X] Other sources
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Choice of data or
measurement methods
and procedures

- Values provided by the supplier of the fuel (preferred source);

- Measurements by activity participants undertaken in line with national or
international fuel standards (if the values provided by the supplier of the
fuel are not available);

- Regional or national default values (if the values provided by the supplier
of the fuel are not available and only for liquid fuels)

Additional comments

For option 1: The density of the fuel should be obtained for each fuel delivery,
from which weighted average annual values should be calculated

Data / Parameter table 27.

Data/parameter NCV;,
Description Weighted average net calorific value of the fuel type i in year y
Data unit TJ per Mass unit or volume unit of the fuel

Equations referred

(50)

Purpose of data

[] Leakage
emissions

[] Baseline emissions X Project emissions

Value(s) applied

Variable (depends on the type of fuel)

Source of data

X] Measured X] Other sources

Choice of data or
measurement methods
and procedures

e Option 1: Values provided by the supplier of the fuel (preferred source).
The density of the fuel should be obtained for each fuel delivery, from
which weighted average annual values should be calculated;

e Option 2: Measurements by activity participants undertaken in line with
national or international fuel standards (if the values provided by the
supplier of the fuel are not available). The NCV of the fuel should be
obtained for each fuel delivery, from which weighted average annual
values should be calculated;

e Option 3: Regional or national default values (if the values provided by
the supplier of the fuel are not available and only for liquid fuels). Values
shall be reviewed annually;

e Option 4: Upper bound of the 95 per cent confidence interval from IPCC
default values provided in Table 1.2 of Chapter 1 of Vol. 2 (Energy) of
the 2019 Refinement to the 2006 IPCC Guidelines on National GHG
Inventories (if the values provided by the supplier of the fuel are not
available). Update based on future revisions of the IPCC Guidelines

Treatment of
uncertainties

Verify if the values under Options 1, 2 and 3 are within the uncertainty range
of the IPCC default values as provided in Table 1.2, Vol. 2 of the 2019
Refinement to the 2006 IPCC Guidelines. If the values fall below this range
collect additional information from the testing laboratory to justify the
outcome or conduct additional measurements — the laboratories in Options
1, 2 and 3 should have 1SO17025 accreditation or justify that they can
comply with similar quality standards

Additional comments

Data / Parameter table 28.

Data/parameter

EFCOZe,i,y
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Description Weighted average CO:ze emission factor of fuel type i in yeary

Data unit tCO2e/GJ

Equations referred (50)

Purpose of data [ ] Baseline emissions X Project emissions [] Leakage emissions
Value(s) applied Variable (depends on the type of fuel)

Source of data X] Measured [X] Other sources

Choice of data or | e Option 1: Values provided by the supplier of the fuel (preferred source) in
measurement methods line with national or international fuel standards;

and procedures e Option 2: Measurements by activity participants undertaken in line with

national or international fuel standards (if the values provided by the
supplier of the fuel are not available);

e Option 3: Regional or national default values (if the values provided by
the supplier of the fuel are not available and only for liquid fuels). Values
shall be reviewed annually;

e Option 4: Upper bound of the 95 per cent confidence interval from IPCC
default values provided in the 2019 Refinement to the 2006 IPCC
Guidelines on National GHG Inventories (if the values provided by the
supplier of the fuel are not available). Update based on future revisions
of the IPCC Guidelines

Additional comments For Option 1, if the fuel supplier of the fuel does provide the NCV value and
the CO2 emission factor on the invoice and these two values are based on
measurements for this specific fuel, this CO2 factor should be used. If another
source for the CO2 emission factor is used or no CO2 emission factor is
provided, Options 2, 3 and 4 should be used.

The emission factors of CHs4 and N20 shall be converted to tCO2e/GJ and
added to the emission factor of CO: to estimate a total equivalent emission
factor in tCO2e/GJ for the three greenhouse gases

14.1. Frequency of submission of monitoring reports

180. NI/A, since this requirement is only applicable for activities involving removals and for
emission reduction activities with risks of reversals.
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Appendix. Identification and avoidance or minimization of
leakage
1. Identification of leakage emission sources
1. As required by the leakage standard, the following potential sources of leakage are
considered:
(a) Baseline equipment transfer;
(b) Competition for resource use;
(© Diversion of existing production processes or outputs;
(d) Increases in release of GHGs from the environment as a result of Article 6.4
activity;
(e) Additional leakage sources not covered by the leakage standard:

(i)  Upstream emissions from the manufacturing of flares used by the Article 6.4
activity;

(i)  Upstream emissions from the manufacturing of HDPE pipeline used for LFG
collection and supply of LFG or biomethane to consumers;

(i)  Upstream emissions from the manufacturing of the containers used for the
transportation of the LFG or the biomethane, manufacturing of trucks, and
manufacturing of equipment used for LFG compression or upgrade to
biomethane;

(iv) Upstream emissions from the generation of energy using fossil fuels,
including emissions from the production, processing and transportation of
fossil fuels to the energy plant, manufacturing of the energy generation
equipment and construction of the energy generation plant.

2. Avoidance or minimization of leakage
2. Out of the potential sources identified above, the following are not impacted by typical

Article 6.4 activities eligible under this mechanism methodology and, therefore, do not
need to be further considered:

(@)

(b)

Diversion of existing production processes or outputs: the types output provided
by typical Article 6.4 activities eligible under this mechanism methodology are the
same as in the baseline, (i.e. treated waste, biomethane/LFG to replace natural
gas, heat or electricity);

Increases in release of GHGs from the environment as a result of the project: the
project will be implemented in SWDS, therefore there will be no release of GHG
from the environment.

3. Leakage from the transfer of baseline equipment may happen if the heat generation
equipment used in the baseline replaces a new heat generation equipment that is used
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outside of the project boundary. In order to avoid this leakage, an applicability condition
was added requiring activity participants to either demonstrate that the heat generation
equipment used in the baseline scenario are scrapped or that the existing heat generation
equipment used outside of the project boundary has a lower efficiency than the heat
generation equipment used in the baseline scenario.

Leakage from the competitive use of the solid waste may happen if solid waste used for
other activities, e.g. recycling, is diverted to the SWDS. To avoid this leakage, an
applicability condition was introduced in this mechanism methodology that requires activity
participants to demonstrate that the Article 6.4 activity does not reduce the amount of
organic waste that would be recycled in the absence of the Article 6.4 activity.

Discount of leakage

As justified above, the leakage emissions sources that need to be accounted are those
associated with the:

(@) Upstream emissions from the manufacturing of flares used by the project;

(b) Upstream emissions from the manufacturing of HDPE pipeline used for LFG
collection and supply of LFG or biomethane to consumers via dedicated pipeline;

(© Upstream emissions from the manufacturing of the containers used for the
transportation of the LFG or the biomethane, of manufacturing of trucks, and
manufacturing of equipment used for LFG compression and biomethane upgrade
and compression;

(d) Upstream emissions from the generation of energy using fossil fuels, including
emissions from the production, processing and transportation of fossil fuel to the
energy plant, manufacturing of the energy generation equipment and construction
of the energy plant.

The table below illustrates the upstream emission sources identified for the baseline and
for the activity scenarios associated with the type of Article 6.4 activity being implemented
based on the different components:

Table 1. Upstream baseline and activity emission sources identified for each
component of Article 6.4 activities eligible under this mechanism methodology
Source of
Type of . . . upstream o : : Source of .
. Baseline situation ) Activity situation | upstream project
project baseline S
. emissions
emissions
Flaring only | e Operation of the e N/A e Installation of e Manufacturing of

landfill without
implementing the
LFG collection and
destruction
systems that are
part of the project;

an efficient LFG
collection
system;

¢ |nstallation of
one or more
flares to destroy
the methane

HDPE pipeline to
collect the LFG

e Manufacturing of
flares
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Source of
Type of . . , upstream L . : Source of .
project Baseline situation baseline Activity situation up;trgam project
. emissions
emissions
Supply of e Operation of the e N/A e Installation of e Manufacturing of
biomethane landfill without e Productio an efficient LFG HDPE pipeline to
or LFG to implementing the n, collection collect the LFG:
consumers LFG collection processin system; « Construction of
system that is part g and « Installation of the biomethane
of the project; transport biomethane production plant;
e Consumers would ation of production . '
have been supplied | the plant; ¢ mg;tgaiggng of
with natural gas natural « Transportation transportation
Ijri(')s?:itt)t(taion network ggﬁstgr::aer of the pipelines, trucks
biomethane to
S consumers via and vessels
pipeline, natural
gas grid or
trucks
Electricity e Operation of the e N/A ¢ Installation of e Manufacturing of
generation landfill without e Productio an efficient LFG HDPE pipeline to
implementing the n, collection collect the LFG;
LFG collection processin system; e Manufacturing of
system that is part g and ¢ Construction of LFG engines and
of the project; transport a LFG power construction of
¢ For simplification: ation of plant the power plant
electricity would the
have been natural
generated by a gas to the
natural gas power power
plant plant
Heat e Operation of the e N/A e Installation of e Manufacturing of
generation landfill without e Productio an efficient LFG HDPE pipeline to
and implementing the n collection collect the LFG
replacgmen LFG collectipn p’rocessin systems
t of existing system that is part g and
equipment of the project; transport
¢ For simplification: ation of
heat would have the
been generated in natural
the same natural gas to the
gas boiler boiler
Heat e Operation of the e N/A e Installation of e Manufacturing of
generation landfill without e Productio an efficient LFG HDPE pipeline to
and implementing the n collection collect the LFG;
replacemen | LFG collection p’rocessin system; « Manufacturing of
tof new system that is part g and e Installation of a the boiler
equipment of the project; transport new boiler
¢ For simplification: ation of
heat would have the
been generated in natural
a natural gas boiler gas to the
boiler
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10.

11.

12.

The upstream the leakage emissions shall be determined as the difference between the
upstream project emissions and the upstream baseline emissions.

The sections below elaborate on how each of the upstream sources were determined.

Upstream project emissions from the manufacturing or flares

In the absence of a published life-cycle analysis for the production of flares, the upstream
emissions from the manufacturing of the flares were estimated as the product between
the weight of a flare (assuming that flares are 100 per cent composed of steel) by the CO-
emission factor for the production of steel (1.27 tCO2e/tsieel, as per Appendix 3 of the
approved CDM methodology AMS-I111.BA.1), and the result is multiplied by 1.3 to account
for 30 per cent more emissions due to the transportation and assembly of the flare in the
activity site. Therefore, upstream emissions to produce a 5,000 m3_gc/h flare that weighs
9.6 tons (information provided by a manufacturer) is equal to 15.8 tCO-e.

A SWDS with a capacity to collect 5,000 m3/h of LFG can generate around 360,000
tCO.elyear (determine by applying the mass flow tool, assuming the gas has a methane
concentration equals to 50 per cent, an operational temperature of 323 K and a
manometric pressure of 50 Pa). Applying the discount factors for downward adjustment
as per the adjustment factor, it results in or 1,000,000 tCO.e over a 5-years crediting
period. Therefore, the upstream emissions from the production of the flare can be
neglected since it represents 0.001 per cent of the baseline emissions achieved during a
5-years crediting period.

Upstream project emissions from the manufacturing or HDPE pipeline for the
collection of LFG and for the distribution of biomethane or LFG to consumers
via dedicated pipeline

Upstream emissions from the manufacturing of HDPE pipeline were estimated based on
public available information on the specific weight of a SDR11 HDPE pipeline per meter
(equals to 25.6 kg/m?), and the emission factor of HDPE (equals to 2.6 kgCO.e/kgnpre °),
assuming that the pipe is 100 per cent composed by HDPE, and adding 30 per cent to
account for emissions associated with the transportation and installation of the pipes in
the site. The result is equal to 0.087 tCO2e/MuppE.

The assumption that this is the type of HDPE pipes (SDR11) employed by SWDSs for
wells, headers, gas lines and distribution lines to consumers is conservative since it is
used for fluids with an internal pressure up to 10 bar and gas flow above 15,000 mé/h,
whereas the typical operating pressure of LFG collection system is 6-8 bar and the
estimated waste disposed to achieve such flow of gas should be around 8,000 tonnes/day
— or a SWDS that receives the waste from around 8,000,000 inhabitants.

1 Approved small-scale CDM methodology ‘AMS-I1I.BA: Recovery and recycling of materials from
E-waste’, available at:
https://cdm.unfccc.int/UserManagement/FileStorage/30BONA7GEM4ZCPWI895FHDXRLJITSKSG.

2 See https://www.youmats.com/en/plumbing/pipe-and-fittings/hdpe-pipes-and-fittings/hdpe-pipes/hdpe-
pipe-pn-10-bar-pe-80-0d-315-mm-black-color-alwasail-194/.

3 See Life cycle greenhouse gas emissions and energy use of polylactic acid, bio-derived polyethylene,
and fossil-derived polyethylene (page 14).
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13.

14.

15.

6.1.

16.

Large-scale LFG-to-energy activities (LFG generation rate above 10,000 m3/h that can be
used to generate electricity in a power plant with more than 10 MW installed capacity) tend
to install the longest pipeline network possible in the SWDSs in order to maximize the
amount of LFG collected, however the total pipeline length installed (gas wells, headers,
and gas lines) does not usually reach 50 km. Therefore, the upstream emissions from the
manufacturing of 50 km of HDPE results in 4,350 tCO-e. If another 20 km are added to
connect the SWDS with the natural gas distribution network or with the dedicated
consumer, upstream emissions would be rounded up to 6,100 tCOe.

For sake of comparison, this leakage would represent 0.3 per cent of the baseline
emissions over a 5-years crediting period for Article 6.4 activities with a collection design
of 5,000 m?¥/h (360,000 tCO.elyear, or 1,850,000 over a 5-years period for a project that
involves 100 per cent of the FLG being supplied to consumers via dedicated pipeline
without destruction in flares, see rationale in paragraph 10 above).

Upstream project emissions from the manufacturing of the containers used
for the transportation of the LFG or the biomethane, of trucks, and equipment
used for LFG compression/liquefaction or upgrade to biomethane

This upstream emission source will be assessed separately for the manufacturing of the
containers, for the manufacturing of trucks and for the manufacturing and construction of
the biomethane production plant.

Upstream project emissions from the manufacturing of the containers used for the
transportation of the LFG or biomethane

In the absence of a published life-cycle analysis for the production of containers used for
the transportation of the LFG or biomethane, the CO; emissions were estimated assuming
that:

(a) The cylinder used for the storage of the LFG or biomethane is a Type 3 vessel,
with maximum operating pressure of 250 bar and hydraulic volume of 120 L. The
vessel is manufactured using a mix of carbon fibre and epoxy composite for the
structural shell and glass fibre and epoxy composite as protective barrier and has
a mass equal to 57 kg.* For conservative reasons, the calculation will assume that
the cylinder is 100 per cent composed by carbon fibre due to its higher LCA
emissions compared to glass fibre (53.4 kgCOze/kgcabon fibre > and 2.02
kg Coze/kgglass fibre6);

(b) The mass of biomethane that can be stored at 250 bar and 15°C in a 120 L vessel
is around 20 kg. Transportation trucks can be designed with different storage
capacities, ranging from 1,000 to 2,500 hydraulic L — or with a storage capacity
from 170 to 420 kg of biomethane at 250 bar. For simplification, trucks with 2,500
hydraulic L capacity (or 420 kg of biomethane) vessels will be considered in the
calculations;

4 See https://steelheadcomposites.com/sites/default/files/2024-01/CNG-Brochure.pdf.
5 See https://www.sciencedirect.com/science/article/pii/S1526612523000944?ref=pdf download&fr=RR-

7&rr=976f1ff31c261db8, accessed on 11 August 2025.

6 See

https://glassfibreeurope.eu/life-cycle-assessment-of-continuous-filament-glass-fibre-products-2/,

accessed on 11 August 2025.
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17.

18.

19.

6.2.

20.

21.

22.

(© The LFG collected from a SWDS with a collection capacity of 5,000 m3/h at
standard conditions can produce 1.6 tons/hour of biomethane, meaning that for
every hour a total of 4 trucks can be filled with biomethane at the same time.

The estimation of upstream leakage will depend on the number of trucks available to make
the transportation, which depends on the duration of a round-trip to transport the
biomethane to consumers: if the round-trip is 1 hour, the project must operate with 8 trucks
(4 to transport the biomethane whereas the other 4 are being filled with biomethane); if
the round-trip is 2 hours, the project must operate with 16 trucks — and so on and so forth.

The upstream emissions to manufacture the 2,500 hydraulic L vessel used in this example
is equal to 64 tons of CO; (21 vessels x 57 kg/vessel x 53.4 kgCOze/kgvessel, assuming the
vessels are 100 per cent made of carbon fibre). Therefore, for a round-trip of 1 hour,
upstream emissions will be equal to 8 trucks x 64 tCO.e/truck, which is equal to 512 tCO-e.

Converting the upstream emissions to tCO2e per MJ to transport 14,000 tons of
biomethane (616 TJ) in one year, the result is 512 tCOze / 616 TJ = 0.83 tCO.e/TJ (or
0.83 gCO2e/MJ).

Upstream project emissions from the manufacturing of the trucks used for the
transportation of the LFG or the biomethane

Data is available to determine the cradle-to-gate emissions from the manufacturing and
use of heavy-duty trucks, in gCOze/km. According to the white paper published by the
ICCT7, the LCA emissions from a 40-tonnes articulated truck (tractor trailer) driving
1,300,000 km over a 20 years lifetime and consuming a mix of diesel and biofuel. The
upstream emissions from the manufacturing of the truck can be conservatively assumed
from Figure 4 of this white paper as 100 gCO.e/km, which results in emissions equals to
100 gCOze/km x 1,300,000 km = 130 tCOze to manufacture one 40-tonnes truck. The
upstream emissions for manufacturing the 8 trucks used for the transportation of the
biomethane above will be equal to 1,040 tCO.e.

Therefore, the upstream emissions for the supply of biomethane from the collection of
5,000 m3/h of LFG, assuming that the round-trip between the SWDS and the consumer is
1 hour, is equal to 1,500 tCO.e.

Over a year, the SWDS with a capacity to collect 5,000 m3/h of biogas can produce 70,200
MJ/h, assuming the biomethane has the same composition as the natural gas and the
NCV of the natural gas is equal to 48 TJ/GJ (as per Table 1.2 from Volume 2, Chapter 1
of the IPCC (2006). On an yearly basis, the SWDS would produce around 14,000 tonnes
of biomethane — or 673 TJ. Therefore, the upstream emissions for the manufacturing of
the vessels to store the biomethane and the trucks to transport the biomethane to the
consumers is equal to 1,500 tCOze / 673,000,000 = 2.2 tCO-e/TJ, or 2.2 gCO.e/MJ.

7 International Council on Clean Transportation (ICCT). The life-cycle greenhouse gas emissions of
European heavy-duty vehicles and fuels. 2023. White paper. Available at <https://theicct.org/wp-
content/uploads/2023/02/Lifecycle-assessment-trucks-and-buses-emissions-Europe.pdf>, accessed on

10 August 2025.
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6.3.

23.

24,

25.

26.

Upstream project emissions from the manufacturing of the equipment used for LFG
compression/liguefaction or upgrade to biomethane

In the absence of a published life-cycle analysis for the manufacturing of a biomethane
production plant from LFG, a proxy was considered based on upstream emissions to
process natural gas. The National Energy Technology Laboratory, published, in 2024, the
report “Life cycle analysis of natural gas extraction and power generation: U.S. 2020
emissions profile”® containing an analysis of the U.S. natural gas (NG) supply chain and a
study on the impact associated with an average unit of NG traversing from the upstream
production basins to the downstream delivery regions. According to analysis, the upstream
emissions of a processing natural gas plant is equal to 2.08 gCO2/MJ. Adding this value
to the 2.2 gCO2e/MJ determined in section 3.2 above gives a total of 4.28 gCO2/MJ.

Upstream project emissions from the generation of electricity

In the absence of LCAs that provide the emissions from the construction of an LFG power
plant and from the manufacturing of engines, an approximate emission factor per kWh
was estimated by:

@) Calculating the electricity generation by a 4 MW gas engine as the product between
8,760 hours/year x 4 MW x 85 per cent capacity factor (same basis as the NGCC
power plant from item 5 above) x 30 years (same basis as the NGCC power plant
from item 5 above), which is equal to 893,520 MWh;

(b) Determining the emissions to produce a 4 MW LFG engine by multiplying the
weight of a typical 4 MW LFG engine (54 tonnes®) by the specific CO, emission
factor for the production of steel 1.27 tCOe/tsieel (assuming that the engine is 100
per cent steel), and further multiplying the result by 1.3 to account for emissions
from the construction of the power plant, which results in 89 tCO, per 4 MW engine;

(© The upstream project emissions is the ratio between the electricity CO, emissions
and the electricity generated, which is equal to 89 tC0,/893,520 MWh = 0.1
gCO2/kKWh.

Upstream project emissions form the manufacturing of a boiler

Upstream emissions for the manufacturing of a boiler for the construction of the energy
plant were sourced from available literature of LAC for the natural gas supply chain and
for a 25 MWihermal boiler.

In the absence of open LCA for the production of boilers, the upstream emissions to
manufacture one boiler were estimated by multiplying the weight of the boiler by 1.27
tCO2eltsieel (@ssuming the boiler is 100 per cent made of steel), plus 30 per cent added to
account for assembly and transportation emissions. To narrow down the search, a boiler
with a capacity of 31.5 tonnes/h of steam at 11 bar and efficiency of 90 per cent was
considered based on the thermal energy that 5,000 m3/h of LFG can generate

8 See

https://www.netl.doe.gov/projects/files/LifeCycleAnalysisofNaturalGasExtractionandPowerGenerationU

S2020EmissionsProfile 121724.pdf, accessed on 20 August 2025.

9 See https://www.cat.com/en US/products/new/power-systems/electric-power/gas-generator-
sets/15969826.html.
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27.

10.

28.

29.

(approximately 25 MWinermar) — the weight of such type of boiler is equal to 52.7 tons,° and
its upstream emissions are equal to 52.7 tons X 1.27 tCOze/tsieel X 130 per cent = 87 tCO.e.
If the boiler operates throughout a whole year (8,760 hours, to align with the basis of the
natural gas upstream emissions determined in item 4), the total MJ produce will be equal
to 6.75x108 MJ, which results in 0.12 gCO»/MJ.

Upstream baseline emissions from the production, processing and
transportation of the natural gas to consumers

The National Energy Technology Laboratory, published, in 2024, the report “Life cycle
analysis of natural gas extraction and power generation: U.S. 2020 emissions profile”!!
containing an analysis of the U.S. natural gas (NG) supply chain and a study on the impact
associated with an average unit of NG traversing from the upstream production basins to
the downstream delivery regions, including the calculation of two U.S. average emissions
from NG produced and delivered in the year 2020: 8.8 gCO.e/MJ for the emissions
associated from the production of the NG to the distribution to final consumers via natural
gas grid (the “production through distribution” life-cycle analysis, including the production,
gathering and boosting, processing, transmission and distribution of natural gas to end
users), and 7.8 gCO.e/MJ for the emissions associated from the production of the NG to
the transmission gas pipeline (the “production through transmission network” life-cycle
analysis, including the production, gathering and boosting, processing and transmission
of natural gas to the natural gas network).

Upstream baseline emissions form the generation of electricity using fossil
fuels

Upstream baseline emissions from the generation of electricity using fossil fuels, including
emissions from the production, processing and transportation of fossil fuel to the energy
plant, manufacturing of the energy generation equipment and construction of the energy
plant were sourced from available literature of lifecycle analysis (LAC)'?, based on a
natural gas combined cycle (NGCC) power plant located in Europe, with an installed
capacity of 497 MW with an operational lifetime of 30 years.

The LCA provides emissions equal to 434 gCO.e/kWh for the full life-cycle of the power
plant, from the natural gas production to the decommissioning of the power plant.
According to Figure 9 of the report, emissions from the production and transportation of
natural gas and for the construction of the power plant is between 15 per cent and 20 per
cent of the life-cycle emissions. To be conservative, the analysis assume that the

10 See

https://cdn0.scrvt.com/2828ebc457efab95be01dd36047e3b52/8fdeOblcea96b7cl/22e104ceb3e7/Vito

max-HS-Technical-Data.PDF?utm_source=chatgpt.com, accessed on 20 August 2025. Refer to the

dry weight of boiler size G for 10 bar (page 9 of the catalogue).

11 See

https://www.netl.doe.gov/projects/files/LifeCycleAnalysisofNaturalGasExtractionandPowerGenerationU

S2020EmissionsProfile 121724.pdf, accessed on 20 August 2025.

12 United Nations Economic Commission for Europe; Life Cycle Assessment of Electricity Generation
Options; Geneva, 2021; Available at https://unece.org/sed/documents/2021/10/reports/life-cycle-
assessment-electricity-generation-options.
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11.
30.

31.

32.

33.

34.

35.

36.

upstream baseline emissions are equal to 20 per cent of the life-cycle analysis, or 87
gCO.e/kWh.

Addressing upstream leakage under the mechanism methodology

As explained in sections 1 above, the upstream project emissions from the production of
flares can be neglected since it represents 0.002 per cent of the baseline emissions for an
Article 6.4 activity with a capacity to collect 5,000 m3/h of LFG.

As explained in section 2 above, the upstream project emissions from the manufacturing
of a long and conservative length of HDPE pipeline represent less than 0.5 per cent of
total baseline reductions achieved during the first crediting period for an Article 6.4 activity
with a capacity to collect 5,000 m?/h of LFG.

For activities that involve the supply of biomethane or LFG via trucks, dedicated pipelines
or via natural gas distribution grid, the activity upstream emissions for the production and
transportation of the biomethane or LFG to consumers can be neglected since the
baseline upstream emissions to produce the same amount of natural gas (in an energy
basis) is 4 times higher.

For activities that involve the generation of electricity, the activity upstream emissions for
the production of 1 kWh (including the manufacturing of the LFG engines and the
construction of the power plant) represents 0.11 per cent of the baseline upstream
emissions for the production, processing and transportation of natural gas and
construction of the power plant. However, this comparison is not realistic since the
upstream baseline emissions were determined for a power plant with a capacity more than
100 times higher than the activity plant, therefore it's necessary to allocate the emissions
proportionally to the same power plant capacity. By multiplying the CO» emissions of the
NGCC power plant by 4 MW / 497 MW, the result is 0.8 per cent; multiplying this value by
87 gCO./kWh results in 0.696 gCO./kWh — which is still higher than the emissions to
manufacture a 4AMW engine, therefore this upstream source can be neglected.

For activities that involve the generation of heat in the baseline heat generation equipment,
the upstream baseline emissions are determined for the production, processing and
transportation of natural gas, whereas no upstream project emissions take place in the
activity scenario, therefore it is conservative to neglect this upstream source.

For activities that involve the generation of heat in a new baseline heat generation, the
upstream baseline emissions are determined for the production, processing and
transportation of natural gas (7.912 gCO.e/MJ), whereas the upstream project emissions
are associated with the manufacturing of the new heat generation equipment (0.12
gCO02/MJ) and represent 1.5 per cent of the upstream baseline emissions, therefore they
can be neglected.

The table below summarizes the upstream baseline and project emissions.
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Table 2. Upstream baseline and project emissions for each component of Article 6.4 activities eligible under this mechanism methodology
Source of Upstream Source of Upstream Proposal to
Type of B . . . upstream : L . . . .
: aseline situation . baseline Activity situation | upstream project | project address
project baseline L S S
. emissions emissions emissions leakage
emissions
Flaring only e Operation of the o N/A o N/A e Installation of an | ¢ Manufacturing of | e 0.5 per centof | e Discount
landfill without efficient LFG HDPE pipeline baseline 0.5 per cent
implementing the collection to collect the emissions from the
LFG collection and system; LFG e Neglected baseline
destruction e Installation of e Manufacturing of |  (0.002 per cent | €MISSIONS
systems that are one or more flares of baseline
part of the project flares to destroy emissions)
the methane
Supply of e Operation of the o N/A o N/A e Installation of an | ¢ Manufacturing of | e 0.5 per cent of | e Discount
biomethane or landfill without e Production ¢ 8.8 gCO/TJ efficient LFG HDPE pipeline baseline 0.5 per cent
LFG to implementing the processing'and collection to collect the emissions from the
consumers LFG collection transportation of system; LFG; e 2.08 gCOze baseline
system that is part the natural gas e Installation of e Construction of IMJ emissions
of the project; to the biomethane the biomethane

e Consumers would
have been
supplied with
natural gas from
the distribution
network

consumers

production plant;

e Transportation
of the
biomethane to
consumers via
pipeline, natural
gas grid or
trucks

production plant;

e Manufacturing of
biomethane
transportation
pipelines, trucks
and vessels

e 2.2 gCO2e/MJ
(the sum can
be neglected
since it's 2
times lower
than baseline
upstream
emissions)
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Source of
Upstream Source of Upstream Proposal to
Type of . . . upstream . o : . . .
project Baseline situation baseline baselme Activity situation upstream project | project address
. emissions emissions emissions leakage
emissions

Electricity ¢ Operation of the o N/A o N/A e Installation of an | ¢ Manufacturing of | e 0.5 per cent of | e Discount
generation landfill without « Production, e 87 gCOze efficient LFG HDPE pipeline baseline 0.5 per cent

implementing the processing and /KWh collection to collect the emissions from the

LFG collection transportation of system; LFG; e 0.1 gCO2e baseline

system thatis part | the patyral gas e Construction of | e Manufacturing of | /kWh (can be emissions

of the project; to the power a LFG power LFG engines neglected since

¢ For simplification: plant and plant and construction it represents

electricity would generation of of the power 0.11 per cent of

have been electricity plant baseline

generated by a upstream

natural gas power emissions)

plant
Heat e Operation of the o N/A o N/A e Installation of an | ¢ Manufacturing of | e 0.5 per cent of | e Discount
gener'atipn in landfill without « Production, e 87 gCO2ze efficient LFG HDPE pipeline baseline 0.5 per cent
an existing implementing the processing and /KWh collection to collect the emissions from the
equipment LFG collection transportation of system LFG baseline

system that is part the natural gas emissions

of the project; to the boiler

¢ For simplification:

heat would have

been generated in

the same natural

gas boiler
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Source of

¢ For simplification:
heat would have
been generated in
a natural gas
boiler

it is lower than
the baseline
upstream
emissions)

Tvoe of Ubstream Upstream Source of Upstream Proposal to
YP Baseline situation pStre baseline Activity situation | upstream project | project address
project baseline L S S
. emissions emissions emissions leakage
emissions
Heat ¢ Operation of the o N/A o N/A e Installation of an | ¢ Manufacturing of | e 0.5 per cent of | e Discount
generation in a landfill without e Production e 7.912 gCOze efficient LFG HDPE pipeline baseline 0.5 per cent
new implementing the processing'and IMJ collection to collect the emissions from the
equipment LFG collection transportation of system; LFG; e 0.12 gCOze baseline
system thatis part | the natural gas e Installation of a | e Manufacturing of |  /MJ (can be emissions
of the project; to the boiler new boiler the boiler neglected since
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37. In summary, the common upstream leakage source among the different types of
Article 6.4 activities is the manufacturing of the HDPE pipeline, therefore it is proposed to
discount 0.5 per cent of the baseline emissions to address any potential leakage.
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