
  



® CERCARBONO 

No part of this document may be reproduced or used in any form or by any means, electronic or mechanical, 

including scanning, photocopying, and microfilming, without the permission of Cercarbono. All rights reserved. 

 

  

  

 

 

 

 

 

 

 

Methodology M/MLF-DE_RE01 
For Projects for the Destruction 

and Utilisation of Biogas from 
Landfill Sites 

 
 

 

 

 

 

 Version 2.1 



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  2 

 

Contents 

Index of tables .......................................................................................................................... 4 
Acronyms and abbreviations ..................................................................................................... 5 
Terms and definitions ............................................................................................................... 6 
Summary .................................................................................................................................. 7 
Foreword ................................................................................................................................. 8 
1 Introduction ...................................................................................................................... 9 
2 Principles ........................................................................................................................ 10 
3 Objective and application field......................................................................................... 11 
4 Inclusion / exclusion requirements .................................................................................. 13 

4.1 Additionality .................................................................................................................. 13 

4.2 Ownership ..................................................................................................................... 13 

4.3 CCMP stakeholders' participation ................................................................................. 13 

4.4 General objective of the CCMP ..................................................................................... 14 
5 CCMP boundaries ............................................................................................................ 15 

5.1 Spatial limits .................................................................................................................. 15 

5.2 Temporary limits ........................................................................................................... 15 
6 Baseline scenario ............................................................................................................. 16 

6.1 GHG emission sources in baseline scenario .................................................................. 17 

6.2 Baseline scenario GHG emissions calculation ............................................................... 18 

6.2.1 Landfill-generated biogas captured for its destruction or use ................................... 18 

6.2.2 Fossil fuel-based electric power generation ............................................................... 23 

6.2.3 Electric power generation in an interconnected grid ................................................. 23 

6.2.4 Electric power generation in a Non-Interconnected Zone (NIZ) ................................ 24 

6.2.5 Fossil fuel-based thermal energy generation ............................................................. 26 

6.2.6 Biogas injection in natural gas distribution systems ................................................... 28 

6.2.7 Biogas distribution in dedicated networks or using tank-trucks ................................ 28 
7 Project scenario ............................................................................................................... 30 

7.1 Project scenario GHG emission sources ....................................................................... 30 

7.2 Leakage ......................................................................................................................... 30 

7.3 Project scenario GHG emissions calculation ................................................................. 30 

7.3.1 Project scenario GHG emissions from destruction of methane contained in landfill 
biogas .................................................................................................................................... 31 

7.3.2 Project scenario GHG emissions due to fossil fuel consumption in ancillary processes
 32 

7.3.3 Project scenario GHG emissions due to imported electricity consumption ............... 33 

7.3.4 Project scenario GHG emissions for losses of methane contained in landfill biogas in 
pipeline distribution systems ............................................................................................... 34 

7.3.5 Project scenario GHG emissions for losses of methane contained in landfill biogas in 
tank-truck distribution systems ............................................................................................ 35 
8 GHG emissions reduction ................................................................................................. 37 
9 Stakeholders' consultation............................................................................................... 38 
10 Safeguards ...................................................................................................................... 39 
11 Uncertainty ..................................................................................................................... 40 
12 Contributions to UN's Sustainable Development Goals ..................................................... 41 
13 Grouped projects ............................................................................................................. 42 
14 CCMP monitoring ............................................................................................................ 43 



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  3 

 

14.1 Description of the monitoring plan............................................................................... 43 

14.2 Monitored data or parameters ..................................................................................... 43 

14.3 Monitoring contributions to the Sustainable Development Goals .............................. 49 
15 Regulatory compliance .................................................................................................... 50 
16 Information management ................................................................................................ 51 
17 CCMP documentation ...................................................................................................... 52 
18 Transition regime for the use of other methodologies ...................................................... 53 
19 CCMP validation and verification ..................................................................................... 54 
20 References ...................................................................................................................... 55 
21 Document history ............................................................................................................ 57 

 
  



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  4 

 

Index of tables 

Table 1. GHG emission sources considered in baseline scenario. ....................................... 17 

Table 2. GHG emission sources considered in project scenario. ......................................... 30 

Table 3. Variables requiring monitoring. ............................................................................. 43 

  



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  5 

 

Acronyms and abbreviations 

CDM Clean Development Mechanism 
GHG Greenhouse Gases 
GWP Global Warming Potential 
IPCC Intergovernmental Panel on Climate Change o 
ISO International Standardization Organization 
LFG Landfill Gas 
MRV Measuring/Monitoring, Reporting and Verification  
NIZ Non-Interconnected Zone 
PDD Project Description Document 

PMCC Climate Change Mitigation Programme or Project  
SDGs Sustainable Development Goals 
UNFCCC United Nations Framework Convention on Climate Change 
VVB Validation and Verification Body 
  

 

  



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  6 

 

Terms and definitions 

The terms and definitions providing guidance for thorough understanding of this method-
ology are included in the Terms and Definitions of the Voluntary Certification Programme 
of Cercarbono document, available at www.cercarbono.com, section: Documentation.  

  

http://www.cercarbono.com/
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Summary 

This methodology has been developed to allow for carbon credits generation through Cli-
mate Change Mitigation Programmes or Projects (CCMP) focused destruction or use as en-
ergy sources, of landfill biogas to reduce the amount released to the atmosphere. The CCMP 
start date is established in the current version of Cercarbono's Protocol for Voluntary Car-
bon Certification (hereinafter Cercarbono's Protocol, available at www.cercarbono.com, 
section: Documentation), section: CCMP start date.  Principles described in this document 
shall also be followed. 

To be eligible, CCMPs must abide with herein proposed and described principles and re-
quirements, as well as with those included in the current version of Cercarbono's Protocol. 
In addition, such CCMPs shall chemically oxidate the methane contained in the biogas either 
without or with an energy use (in this case displacing a fossil fuel for energy production or 
electric power generated by using fossil fuel sources), provided it is demonstrated that in 
CCMP's absence, such biogas would be released to the atmosphere without any treatment. 
Projects may be new, existing, retrofits, rehabilitations or replacements involving landfill 
capture or combustion or use as an energy source in landfills. 

This methodology provides required guidelines and means for estimation of such emissions 
reduction, as well as general guidelines associated to CCMP data / documentation manage-
ment and monitoring.   

http://www.cercarbono.com/
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1 Introduction 

Climate change is one of the main challenges human society faces. Changes associated to 
this global issue can disrupt life in Earth, at least as we know it. Use of fossil fuels for power 
generation is one of the main causes for this problem, as it is responsible for about half of 
the global GHG emissions generation in our planet, according to reported data from the 
Intergovernmental Panel on Climate Change (IPCC).  

Methane (CH4) is the second most important Greenhouse Gas (GHG) in terms of generated 
emissions and is present in the atmosphere with a 19,5 % mean weighted average of the 
world's anthropogenic emissions quantified as carbon dioxide equivalent (CO2e), which ad-
justed as per the change in Global Warming Potential (GWP) represents in reality 19,2 % 
(IPCC, 20222). Anaerobic decay of solid waste in landfills is one of the main methane-related 
emission sources, and adequate management of such facilities would in turn result in sig-
nificant reductions of such emissions. 

Considering this issue and the need to advance their solution, some actions tending to re-
duce environmental impact through climate change mitigation and adaptation processes 
have been implemented, among others, through CCMPs oriented to carbon markets aiming 
to minimize GHG emissions by destroying or giving an energetic use to landfill produced 
biogas. 

Aiming to dynamize carbon trade, some companies joining or advising CCMP development 
from its formulation and implementation to certification have been created. Cercarbono, 
with its voluntary certification programme, promotes methodological tool creation and use 
for the development of capital projects, to facilitate companies and individuals that can 
contribute to reducing GHG emissions causing the climate crisis, with the ultimate objective 
of generating and backing carbon certificates which guarantee the quality of each achieved 
reduction unit.  

This methodology for the development of CCMPs focused on GHG emissions reduction 
through controlled destruction or use of landfill-produced biogas, intends to present an al-
ternative for those projects to gain access to the carbon market, while considering all re-
quired principles applicable to this type of actions.  

The methodology is applicable to controlled destruction of biogas through combustion, use 
of biogas for thermal / electric energy production, and the use of biogas with the ultimate 
purpose of injecting it to a natural gas / biogas / biofuel distribution network or transporting 
it by means of tank trucks3. 

 

2 Available at: https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf. 
3 This transport form is also referred to as “virtual gas pipeline”. 

https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf
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2 Principles  

The principles establish the foundations for justification and explanations required in this 
document. CCMP's using this methodology shall comply and refer the relevant principles 
and how they are applied according to current version of Cercarbono's Protocol, and guid-
ance as per in ISO 14064-2:2019 Standard.  
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3 Objective and application field 

This methodology is specific and applicable to Cercarbono's certification programme. It can 
be used by any natural or legal person, both public or private, aiming to develop CCMPs 
related to destruction or use a source of energy, of the biogas contained in landfill gas (LFG) 
produced. CCMPs shall comply with all applicable regulations and shall have considered 
opting for result-based payments or similar compensations connected with performance of 
climate change mitigation actions generating GHG emission reductions. 

The methodology outlines basic recommendations based on referred principles for the de-
sign and implementation of CCMPs (including GHG destruction or renewable energy gener-
ation) focused on destruction and use of landfill-produced biogas in the waste management 
sector. 

Types of CCMP comprised within conditions and guidelines in this methodology include new 
or existing facilities, system retrofit, rehabilitation or replacement for:  

- Controlled destruction of landfill biogas (in flares, internal combustion engines, burners, 
among others), through combustion, which in absence of the CCMP would be released 
to the atmosphere. 

- Electric power generation using landfill-produced biogas. 
- Thermal energy generation through combustion of landfill-produced biogas. 
- Biofuel production by means of capturing landfill-produced biogas for injection to natu-

ral gas distribution networks, partially displacing such fuel. 
- Landfill-produced biogas (either raw or treated) capture and use for distribution through 

dedicated pipeline networks, displacing the use of other fossil fuels. 
- Landfill-produced biogas (either raw or treated) capture and use for distribution by 

means of car trucks to users, which in absence of the CCMP would use fossil fuels instead.   

Other CCMPs not listed above may use this methodology, provided they comply with all 
applicable criteria. A combination of above listed types of actions could also be imple-
mented, as applicable, according with the programme or project conditions. 

For this methodology to be applied by a CCMP, it shall comply with following conditions:  

- Prior to CCMP implementation, there is no biogas collection system or, if any in opera-
tion, it shall be demonstrated such system was not designed for biogas destruction or 
use, or such system has been optimised or upgraded to enable required capture condi-
tions. 

- CCMP implementation shall not impact the amount of recycled organic waste that would 
be processed in absence of such CCMP. 

- The amount of methane produced in the landfill from the mass and characteristics of the 
solid waste shall not deliberately being increased through the implementation of new 
operation strategies, as compared with identified baseline conditions4. 

 

4 I.e., total methane baseline emissions during accreditation period shall be limited to those originally estimated 

based on first-order decay model representing landfill baseline conditions. 
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- Baseline scenario for the CCMP shall enable concluding that in absence of the activity, 
the biogas: (i) would have been released to the atmosphere, (ii) would have been de-
stroyed to avoid odours or for safety reasons, (iii) generated electric or thermal energy 
would have been exclusively produced based on the use of fossil fuels, or (iv) biogas users 
would have used fossil fuels for the same purpose.  

 
CCMPs shall comply with the requirements of the Measuring/Monitoring, Reporting, and 
Verification (MRV), or similar, systems in force in the jurisdiction governing its operation, in 
addition to all relevant requirements and criteria of the Cercarbono's Protocol, the Proce-
dures of Cercarbono's Certification Programme document, and the related and relevant 
complementary methodological tools used, in their current versions, available at www.cer-
carbono.com, section: Documentation. 

Considerations to establish CCMP's operation start date are included in current version of 
Cercarbono's Protocol, section: CCMP start date. 

  

http://www.cercarbono.com/
http://www.cercarbono.com/
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4 Inclusion / exclusion requirements 

This methodology has been developed for use by CCMPs focused on GHG emissions reduc-
tion (including GHG destruction or renewable energy generation) through biogas destruc-
tion or use in landfills in the waste management sector, aimed to carbon credits' generation, 
whose equipment for biogas destruction or use have entered in operation according to pro-
visions in current version of Cercarbono's Protocol, section: CCMP start date. The CCMP 
shall comply with following criteria:  

- Landfill-produced biogas shall be captured using a collection and conduction system that 
reduces or minimises leaks from gases, such as methane. 

- Combusting methane contained in captured biogas or implementing a methane use 
strategy, including some of the considered measures as per in this methodology, either 
biogas-based electric or thermal energy production, biogas injection into natural gas net-
works, biogas distribution through dedicated pipeline networks, distribution by means 
of tank trucks or any combination of them. 

- Implemented in any kind of landfills featuring: (i) new or existing facilities for biogas de-
struction or use, or (ii) existing facilities for biogas destruction or use increasing their 
capacity or efficiency. 

- Being related and complemented by all guidelines as described in current version of Cer-
carbono's Protocol. 

4.1  Additionality  

Additionality in this methodology shall be demonstrated by applying the current version of 
Cercarbono's Tool to Demonstrate Additionality of Climate Change Mitigation Initiatives, 
available at: www.cercarbono.com, section: Documentation. 

4.2  Ownership  

The owner of the CCMP must obtain and show express records authorizing project imple-
mentation must be provided, including those from the owner(s), holder(s) or right holder(s), 
as applicable, for development of the project or programme (including those associated to 
the land and capture, destruction and usage infrastructure).  

Evidence of property rights over CCMP facilities must be provided, in addition to all appli-
cable licenses / environmental permits, as applicable.    

Ownership rights over GHG emissions reduction must be demonstrated by involved 
party(ies), i.e., a document signed by all involved parties defining participation, claims or 
rights transfer regarding GHG emissions reduction must be presented. 

4.3  CCMP stakeholders' participation   

The CCMP shall guarantee and demonstrate a stakeholders' participation (especially those 
for which its implementation might pose an environmental, social, or economic impact for 
their development or way of life). Such evidence may be documented in the granting of 
environmental and other kind of permits' issuance, complying with applicable regulations 
in the country the CCMP is implemented. The CCMP must have in place a participation pro-
tocol including: 

http://www.cercarbono.com/
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- Mapping of actors, i.e., an institutional map for all governance structures or institutions 
and leaders associated to CCMP-related decision-making in the territory. 

- Consensus decisions with local governance structures. 
- Consensus processes traceability.  
- Request, grievances, complaints and asking management and traceability thereof. 
- A framework time schedule for CCMP-related decision making. 
- A conflict management protocol. 

On top of the above referred items, the CCMP shall comply with effective participation guid-
ance and with the no net harm principle, as described in the current version of Cercarbono's 
Protocol. 

Results of consultations with owners and participants in the CCMP shall be described in the 
Project Description Document (PDD). 

4.4  General objective of the CCMP  

The CCMP objective shall describe the expected positive impact from its implementation 
and the expected mitigation potential.  

It shall also include, as a minimum, the main activity, geographical location for implemen-
tation of the project activity(ies), involved actors and the operation period for project activ-
ities. 
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5 CCMP boundaries 

5.1 Spatial  l imits   

CCMP spatial limits refer to the physical and geographical site for biogas capture, destruc-
tion, or use, as applicable. The spatial extent of the CCMP includes biogas capture systems, 
biogas conduction to the spot its destruction or treatment required for using it are per-
formed and, as applicable, facilities required for biogas use, injection into networks or tank 
truck delivery.  

The site where the CCMP central or unit is installed must be specified in terms of the country 
and second level (state, department, province or similar), and third level (municipality or 
similar) political subdivisions, including geographical coordinates using the official reference 
system for the country where the CCMP is located. Location by means of a file in shp (ESRI 
Shapefile) or kml (Keyhole Markup Language) format must also be included. 

On top of the above referred requirements, the CCMP shall follow Cercarbono's guidelines 
on CCMP limits as per the current version of Cercarbono's Protocol. 

5.2  Temporary limits  

Project duration: is the period (in years) from the start (day.month.year) to the final 
(day.month.year) date of CCMP mitigation actions.  

Accreditation period: accreditation period is defined according to relevant provisions in 
current version of Cercarbono's Protocol. 

Installed technology useful life or lifetime, which must be demonstrated when the re-
quested accreditation period is greater than the default remaining life as per in the current 
version of CDM's Methodological Tool 105, corresponds to the period during which the main 
power generation system, and the biogas gathering, treatment, compression or destruction 
systems can comply with its function under adequate operational cost-efficiency and safety. 

 

5 TOOL10: Tool to determine the remaining lifetime of equipment. 
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6 Baseline scenario  

Possible baseline scenarios associated to landfill-generated biogas management can be the 
following: 

A. Prior to CCMP development, landfill-produced biogas, or a major portion thereof, is re-
leased directly to the atmosphere. In this case, project alternatives might lead to follow-
ing situations in project scenario (thus requiring related information to build the baseline 
scenario): 

- Biogas is captured and destroyed in a controlled way by flaring. 
- Biogas is captured and used for electric power generation. 
- Biogas is captured and used for thermal energy generation. 
- Biogas is captured and used through injection into a natural gas network.  
- Biogas is captured and used through distribution using biogas dedicated networks of by 

means of tank trucks. 

B. Prior to CCMP development, landfill-produced biogas, or a portion thereof, is captured 
and through combustion in a flare, without any use. In this case, project alternatives 
might lead to following situations in project scenario (thus requiring related information 
to build the baseline scenario)6: 

- Captured biogas is used for electric power generation or efficiency associated to such 
process is improved. 

- Captured biogas is used for thermal energy generation or efficiency associated to such 
process is improved. 

- Captured biogas is used by injecting it to a natural gas distribution network or efficiency 
associated to such process is improved.  

- Captured biogas is used by injecting it to a natural gas distribution network using biogas 
dedicated networks of by means of tank trucks or efficiency associated to such process 
is improved. 

Whatever the situation of the CCMP, related methodological guidance shall be considered, 
discarding, or not considering those not applicable to the type of project implemented. 

In case there are other biogas management systems in the landfill, such as aeration treat-
ment (in-situ or passive), oxidation layers, biogas-based hydrogen production, among oth-
ers, biogas that may be included in this methodology is limited exclusively to excess, non-
processed biogas from such treatments. 

 

6 When referring to captured biogas use, it can be either in the condition it is recovered (raw), or after undergoing 

purification treatments in different degrees to enable its transport technically/economically and/or further use 

in compliance with applicable regulations and specifications in each case. 
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The CCMP developer shall specifically describe in the PDD, baseline scenario conditions and 
project status justifying specific data recording. 

6.1  GHG emission sources in baseline scenario   

GHG emission sources to be considered in CCMP baseline scenario are described in Table 
1. 

Table 1. GHG emission sources considered in baseline scenario. 

Source GHG Included Explanation 

Biogas generation in 
landfill. 

CO2 No 
Organic solid waste decay in landfills gen-
erates biogas with these three types of 
GHG. CO2 is not included due to its bio-
genic origin, whereas produced amounts 
of N2O is considered as negligible. Biogas 
capture may be present or not in baseline 
scenario. 

CH4 Yes 

N2O No 

Fossil fuel consump-
tion for electric power 
generation.  

CO2 Yes 
All fossil fuels used for electric power gen-
eration produce these three types of 
GHGs when combusted. Neither CH4 nor 
N2O are considered as the produced 
amounts of these GHGs are negligible. 

CH4 No 

N2O No  

Fossil fuel consump-
tion for thermal energy 
generation.  

CO2 Yes 
All fossil fuels used for thermal energy 
generation produce these three types of 
GHGs when combusted. Neither CH4 nor 
N2O are considered as the produced 
amounts of these GHGs are negligible. 

CH4 No 

N2O No  

Use of natural gas from 
distribution networks 
(or gas pipelines).  

CO2 Yes Natural gas produces these three types of 
GHGs when combusted. Neither CH4 nor 
N2O are considered as the produced 
amounts of these GHGs are negligible. 

CH4 No 

N2O No  

Use of fossil fuel dis-
placed by using me-
thane obtained from 
biogas dedicated net-
works or biogas dis-
tributed by tank 
trucks.  

CO2 Yes 
Any fossil fuel displaced by biogas pro-
duces these three types of biogas, when 
combusted. Neither CH4 nor N2O are con-
sidered as the produced amounts of these 
GHGs are negligible. CH4 No 

N2O No  

If the CCMP responsible identifies in the baseline scenario a GHG source different from 
those described above, it may be included, provided such inclusion, and associated results 
obtained are justified. 
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The CCMP must ensure the identification of GHGs, and emission sources related to the 
CCMP it is developing.  

In addition to the guidelines described above, in any case, all other guidelines described in 
the current version of the Cercarbono's Protocol must be followed. 

6.2  Baseline scenario GHG emissions calculation   

Calculation of baseline GHG emissions is related with management alternatives for the me-
thane contained in landfill-captured biogas. Accordingly, emissions in baseline scenario are 
estimated as per in Equation 1. 

𝑩𝑳𝑬𝒕 = 𝑳𝑩𝑩𝑳𝑬𝒕 + 𝑷𝑮𝑩𝑳𝑬𝒕 + 𝑻𝑬𝑩𝑳𝑬𝒕 + 𝑵𝑷𝑩𝑳𝑬𝒕 + 𝑩𝑻𝑩𝑳𝑬𝒕  Equation 1 
    

Variable  Units Description 

𝑩𝑳𝑬𝒕 tCO2e Baseline GHG emissions during period t of baseline scenario. 

𝑳𝑩𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from landfill-produced biogas in the baseline sce-
nario in period t, expected to be captured for its destruction or 
use. 

𝑷𝑮𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from fossil fuel-based electric power generation in 
the baseline scenario in period t, expected to be displaced by the 
project.  

𝑻𝑬𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from fossil fuel-based thermal energy generation 
in the baseline scenario in period t, expected to be displaced by 
the project.  

𝑵𝑷𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from natural gas consumption in the baseline sce-
nario in period t, expected to be displaced due to the use of biogas 
through injection into natural gas pipelines by the project. 

𝑩𝑻𝑩𝑳𝑬𝒕 tCO2e 

GHG emissions from fossil fuel consumption in the baseline sce-
nario in period t, expected to be displaced due to the use of biogas 
through injection into dedicated biogas pipelines or through bio-
gas distribution using tank trucks by the project. 

6.2.1 Landfill-generated biogas captured for its destruction or use  

Biogas generation at landfill is calculated using this equation: 

𝑳𝑩𝑩𝑳𝑬𝒕 = ((𝑴𝑳𝑮𝑷𝒕 × (𝟏 − 𝑶𝑿𝒕)) −  𝑴𝑭𝑼𝑩𝑳𝒕) × 𝑮𝑾𝑷𝑪𝑯𝟒 
 

Equation 2 
 

Variable  Units Description 

𝑳𝑩𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from landfill-produced biogas in the baseline sce-
nario in period t, expected to be captured for its destruction or 
use. 

𝑴𝑳𝑮𝑷𝒕 tCH4 
Methane in landfill-produced biogas in project scenario, flared 
or used by the CCMP in period t.  
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Variable  Units Description 

𝑶𝑿𝒕 NA Oxidated methane fraction in period t. 

𝑴𝑭𝑼𝑩𝑳𝒕 tCH4 

Methane in landfill-produced biogas, flared or used in baseline 
scenario in period t.  
This value is applicable if methane destruction was carried out 
prior to project development. Otherwise MPLBt = 0.  
For determination of mass flow from volume flow data, the use 
of CDM's Methodological Tool 08 is recommended. 

𝑮𝑾𝑷𝑪𝑯𝟒 tCO2e/tCH4 Methane Global Warming Potential.  

Disaggregation level for period t can be determined by the CCMP, but in general, annual 
values are used. The period the baseline scenario is calculated for shall be consistent with 
the useful life of the technology employed in the project, without surpassing such timespan 
as a maximum for sakes of comparing periods. 

MFUBLt value corresponds to the amount of methane destroyed through flaring prior to 
project development, expected to continue being destroyed during project operation, 
therefore it is applicable to cases where biogas flaring was carried out in the baseline sce-
nario, whereas in the project scenario all or part of the biogas is used otherwise. In case no 
methane destruction was carried out prior to CCMP development, then MFUBLt value 
would be zero. MFUBLt and MLGPt shall pertain to the same period. 

OXt value corresponds to oxidation factor in period t, which reflects the amount of methane 
from the landfill that is oxidated before being released to the atmosphere due to different 
site-specific factors. In the oxidation report, an analysis on oxidated and non-oxidated con-
tents escaping through cracks and fissures or by lateral diffusion is to be included to avoid 
overestimation of the oxidation processes (IPCC, 2019). An oxidation value of "0" may be 
employed for landfills featuring a total covering using membranes as they prevent oxidation 
and maximise methane capture, while in the remaining cases using a value of 0,1 is recom-
mended.  In case the facility must report to the designated authority the OXt value sup-
ported with studies, such value for the applicable period shall be used in establishing the 
baseline scenario. The information on OXt selection shall be documented in the PDD. 

The MLGPt value corresponds to the amount of methane contained in the captured biogas 
for purposes of being employed in the project scenario, either to be destroyed or to-
tally/partially used. To obtain such value two scenarios may be present, first is MLGPt esti-
mation after the project development (ex-post scenario), and second is MLGPt determina-
tion before project development (ex-ante scenario). 

a. In the ex-post scenario, it is calculated by means of following equation: 

 
𝑴𝑳𝑮𝑷𝒕 = 𝑴𝑫𝑭𝑷𝒕 + 𝑴𝑷𝑮𝑷𝒕 + 𝑴𝑻𝑬𝑷𝒕 + 𝑴𝑮𝑵𝑷𝒕 + 𝑴𝑰𝑫𝑷𝒕 

 
Equation 3 

Variable  Units Description 

𝐌𝐋𝐆𝐏𝒕 tCH4 
Methane in landfill-produced biogas in project scenario, flared 
or used by the CCMP in period t.  
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Variable  Units Description 

𝑴𝑫𝑭𝑷𝒕 tCH4 
Methane in biogas destroyed by flaring in the project in period 
t.7 

𝑴𝑷𝑮𝑷𝒕 tCH4 
Methane in biogas used for electric power generation in period 
t.8 

𝑴𝑻𝑬𝑷𝒕 tCH4 
Methane in biogas used for thermal energy generation in period 
t.9 

𝑴𝑮𝑵𝑷𝒕 tCH4 
Methane in biogas used for injection in natural gas systems in 
the project in period t.10 

𝑴𝑰𝑫𝑷𝒕 tCH4 
Methane in biogas injected in biofuel-dedicated systems or dis-
tributed by means of tank trucks in period t.11 

b. In the ex-ante scenario, it is calculated by means of following equation: 

 
𝑴𝑳𝑮𝑷𝒕 = 𝑴𝑳𝑮𝑩𝒕 × 𝜼𝑺𝑪 

 
Equation 4 

Variable  Units Description 

𝑴𝑳𝑮𝑷𝒕 tCH4 
Methane in landfill-produced biogas in project scenario, flared or 
used by the CCMP in period t.  

𝑴𝑳𝑮𝑩𝒕
12 tCH4 

Methane in biogas expected to be generated in the landfill in 
baseline scenario in period t. 

𝜼𝑪𝑺 NA 
Biogas capture system efficiency (or that of the system to be in-
stalled in the landfill). 

MLGBt is calculated using Equation 5 which is based in the method described by IPCC 
(2019). 

 
𝑴𝑳𝑮𝑩𝒕 = 𝑫𝑪𝑩𝑳𝒕 × 𝑴𝑽𝑭 × 𝟏𝟔 𝟏𝟐⁄  

 
Equation 5 

Variable  Units Description 

𝑴𝑳𝑮𝑩𝒕 tCH4 
Methane in biogas expected to be generated in the landfill in 
baseline scenario in period t. 

𝑫𝑪𝑩𝑳𝒕 tC 
Degradable organic carbon available in degraded solid waste in 
baseline scenario in period t. 

 

7 Corresponds to the integration of all valid measurements for parameter MDFPm,t  (Equation 18), obtained in  

period t. 
8 Estimation of this value shall be performed using CDM's Methodological Tool 08 (Tool to determine the mass 

flow of a greenhouse gas in a gaseous stream). 
9 See footnote 8. 
10 See footnote 8. 
11 See footnote 8. 
12 For this variable, the last version of the waste model developed by IPCC may be used, preferably using 

country specific developed values. 
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Variable  Units Description 

MVF NA Methane volume fraction in landfill gas. 

16/12 NA Molecular mass ratio CH4/C. 

To calculate MVF (methane volume fraction in landfill gas) either a directly measured or 
calculated value shall be used by the CCMP responsible, or in case a default value is used, 
as propose by the IPCC (2019), the adequateness of such use shall be justified, and con-
servative assumptions shall be made regarding reported uncertainty in that case. 

Default values: according to IPCC (2019), most of the waste in a landfill generate a gas con-
taining approximately 50 % methane. Only materials with significant contents of fat and oil 
may generate a gas containing significantly higher than 50 % methane fractions. Thus, in 
the absence of measured or calculated values, the use of the default value for methane 
content in landfill gas as per in IPCC is recommended (0,5), conservatively considering the 
effect of reported uncertainty for such value (±5 %).  

Measured value: methane fraction in landfill gas should not be confused with measured 
methane as emitted in landfills. In a landfill, CO2 is absorbed in infiltrated water and the 
neutral condition in the landfill transforms a significant part of absorbed CO2 in bicarbonate. 
It is a good practice to adjust CO2 absorption in infiltrated water, if methane fraction in the 
landfill gas is based on methane concentrations measured in the landfill gas emitted by the 
landfill. (IPCC, 2019; Bergman, 1995; Kämpfer and Weissenfels, 2001; IPCC, 1997). Meas-
ured values and their representativeness shall be supported in the PDD. 

DCBLt is calculated with Equation 6 (IPCC, 2019). 

 

𝑫𝑪𝑩𝑳𝒕 = 𝑩𝑪𝑩𝑳𝒕−𝟏 × (𝟏 − 𝒆−𝒌) 

 

Equation 6 

Variable  Units Description 

𝑫𝑪𝑩𝑳𝒕 tC 
Degradable organic carbon available in degraded solid waste in 
baseline scenario in period t. 

𝑩𝑪𝑩𝑳𝒕−𝟏 tC 
Biodegradable organic carbon mass accumulated in solid waste 
in the baseline scenario at the end of t-1 period. 

k year-1 Reaction constant for t-1 period. 

 
𝒌 = 𝒍𝒏(𝟐) 𝑳𝑴𝑳⁄  

 
Equation 7 

 

Variable  Units Description 

k year-1 Reaction constant for t-1 period. 

LML year Landfill mean lifetime. 
 

LML value shall be justified in the PDD. 

Accordingly, BCBLt is calculated with Equation 8 (IPCC, 2019). 
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𝑩𝑪𝑩𝑳𝒕 = 𝐓𝐂𝐁𝐋𝒕 + (𝐁𝐂𝐁𝐋𝒕−𝟏 × 𝒆−𝒌) Equation 8 

  

Variable  Units Description 

𝑩𝑪𝑩𝑳𝒕 tC 
Biodegradable organic carbon mass accumulated in solid waste 
in the baseline scenario at the end of period t. 

𝑻𝑪𝑩𝑳𝒕 tC 
Total mass of biodegradable organic carbon available in solid 
waste expected to be received in the landfill in baseline scenario 
at the end of period t. 

𝑩𝑪𝑩𝑳𝒕−𝟏 tC 
Biodegradable organic carbon mass accumulated in solid waste 
in the baseline scenario at the end of t-1 period. 

k year -1 Reaction constant for t-1 period. 

 
The total mass of biodegradable organic carbon available in solid waste sent to the landfill 
is calculated using Equation 9 (IPCC, 2019). 
 

𝑻𝑪𝑩𝑳𝒕 = 𝑾𝑩𝑳𝒕 × 𝑫𝑶𝑪𝑭𝒕 × 𝑫𝑶𝑪𝑭𝑨𝒕 × 𝑴𝑪𝑭 
 

Equation 9 
 

Variable  Units Description 

𝑻𝑪𝑩𝑳𝒕 tC 
Total mass of biodegradable organic carbon available in solid 
waste expected to be received in the landfill in baseline scenario 
at the end of period t. 

𝑾𝑩𝑳𝒕 t 
Amount of waste expected to be received in the landfill in the 
baseline scenario in period t. 

𝑫𝑶𝑪𝑭𝒕 
tC/ 

t waste 
Degradable organic carbon fraction in waste expected to be sent 
to the landfill in period t. 

𝑫𝑶𝑪𝑭𝑨𝒕 NA 
Degradable organic carbon fraction decomposed in anaerobic 
conditions in period t. 

MCF NA 
Methane correction factor for anaerobic degradation in year it is 
deposited. 

MCF has been determined by IPCC (2019) for default values in landfills with / without active 
aeration considering diverse management hypotheses. For both types of landfills a signifi-
cant reduction of the DOCFt fraction is presented, due to aerobic degradation processes, 
which justifies the estimation of more precise correction factors. Aeration processes have 
an impact mainly on microbial activity, resulting in high fluctuations in methane emissions, 
so the use of in-situ measurements is recommended to monitor this effect and obtaining a 
more precise measurement (IPCC, 2019). IPCC (2019) publishes MCF average values in ac-
cordance with described conditions, which are recommended to be used in cases where no 
associated measurements are performed, justifying its use, conservatively considering re-
ported uncertainty values in this same source. 

Accordingly, DOCFt is calculated using Equation 10. 



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  23 

 

𝑫𝑶𝑪𝑭𝒕 = ∑(𝑫𝑶𝑪𝑭𝒓,𝒕 × 𝑭𝒓,𝒕)

𝑹

𝒓=𝟏

 Equation 10 

 

Variable  Units Description 

𝑫𝑶𝑪𝑭𝒕 tC/t waste 
Degradable organic carbon fraction in waste expected to be 
sent to the landfill in period t. 

𝑫𝑶𝑪𝑭𝒓,𝒕 tC/t waste 
Degradable organic carbon fraction decomposing in anaerobic 
conditions for r waste types in period t of baseline scenario. 

𝑭𝒓,𝒕 NA 
Proportion of r waste type as compared to the total r waste in 
period t. 

r NA Waste type index. 

R NA Total count of considered waste types.  

For values included in the equation, as well as for those employed in its calculation (coeffi-
cients, factors or heating values used in methodology), the IPCC Good Practice Guidance 
shall be used, conservatively considering the uncertainty for such values (IPCC, 2019). 

For DOCFr,t existent values relevant to the activity, site, country, or region shall be used and 
in absence of them, default values as per in IPCC (2019) can be employed for the different 
types of waste having a different biodegradation degree, justifying the lack of existing val-
ues. If there is no such information for a landfill, then the default value for DOCFr,t will be 
0,5 or that encountered in country specific values from national, authorized, sources,  in-
cluding conservative consideration of uncertainty factor according to IPCC (2019). Moreo-
ver, the remaining guidelines of IPCC (2019) methodology shall be followed for selection of 
such value.  

All values used in previous equations, and adopted decisions regarding baseline scenario 
periods, shall be supported by the CCMP in compliance with principles outlined in current 
version of Cercarbono's Protocol. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the baseline scenario. 

6.2.2 Fossil fuel-based electric power generation  

Baseline scenario for fossil fuel-based electric power generation depends on if such fuels 
are used (or not) in an interconnected grid. Accordingly, two alternative baseline scenario 
construction alternatives are described below for each condition.  The project developer 
shall employ that suited to the specific conditions. 

6.2.3 Electric power generation in an interconnected grid 

In cases where it is demonstrated that in CCMP absence, electricity would have been sup-
plied by an interconnected electric grid, where electricity is generated under the electric 
mix in the influence zone, projects' baseline scenario shall be related to GHG emissions that 
would had been generated for an equivalent electricity block to that produced by the 
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project, supplied by the interconnected grid with its associated emissions, during the time 
periods a comparison is required. Baseline scenario calculations are performed using Equa-
tion 11. 

𝑷𝑮𝑩𝑳𝑬𝒕 = ∑ 𝑬𝑪𝑩𝑳𝒋,𝒕

𝑱

𝒋=𝟏

× 𝑬𝑭𝑰𝑮𝒕 × (𝟏 + 𝑻𝑫𝑻𝑳𝒋,𝒕) Equation 11 

Variable  Units Description 

𝑷𝑮𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from fossil fuel-based electric power genera-
tion in the baseline scenario in period t, expected to be dis-
placed by the project.  

𝑬𝑪𝑩𝑳𝒋,𝒕 MWh 
Electricity that would be consumed by user j in the baseline 
scenario in period t, expected to be displaced by the project. 

𝑬𝑭𝑰𝑮𝒕 tCO2e/MWh CO2 emission factor of interconnected grid for period t. 

𝑻𝑫𝑻𝑳𝒋,𝒕 % 
Average technical losses for electricity transmission and dis-
tribution to grid user j in period t. 

j NA Index for electricity user to be supplied in project scenario. 

J NA Total user count. 

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section.  

EFIGt is calculated by electric grid managers and its last available value can be used in de-
termining baseline GHG emissions by the CCMP, provided it has been calculated in accord-
ance with CDM's developed Methodological Tool 0713, in which case the calculation-associ-
ated values are not required to be supported, but their origin and reliability of referred 
sources. It may also be calculated and supported directly by the CCMP in which case the 
selected values shall be supported. For calculation of an interconnected grid emission fac-
tor, as required, the specific tool developed by the CDM shall be used. 

All values used in previous equation, as well as adopted decisions regarding baseline sce-
nario periods, shall be supported by the CCMP, in compliance with principles as per in cur-
rent version of Cercarbono's Protocol.  

6.2.4 Electric power generation in a Non-Interconnected Zone (NIZ)  

In cases where CCMPs supply electricity to a NIZ, there are two alternatives to develop the 
baseline scenario: (i) the zone in which electricity is supplied has already a fossil fuel-based 
electricity supply or is more GHG intensive than CCMP GHG emissions and (ii) the ZNI does 
not have electricity supply prior to CCMP implementation.  

 

13 Use current version of CDM's: Methodological tool to calculate the emission factor for an electricity system.  
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If the interconnected zone already had a supply, and it came from two or more captive, 
fossil fuel-based power generation plants, then baseline scenario GHG emissions shall be 
determined by using following equation: 

𝑷𝑮𝑩𝑳𝑬𝒕 = ∑ 𝑬𝑪𝑩𝑳𝒋,𝒕

𝑲

𝒌=𝟏

× 𝑬𝑭𝑵𝒁𝒌,𝒕 × (𝟏 + 𝑻𝑫𝑻𝑳𝒋,𝒕) Equation 12 

 

Variable  Units Description 

𝑷𝑮𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from fossil fuel-based electric power gener-
ation in the baseline scenario in period t, expected to be dis-
placed by the project.  

𝑬𝑪𝑩𝑳𝒋,𝒕 MWh 
Electricity that would be consumed by user j in the baseline 
scenario in period t, expected to be displaced by the project. 

𝑬𝑭𝑵𝒁𝒌,𝒕 tCO2e/MWh 
CO2 emission factor of captive electricity generation plant k 
in the non-interconnected zone in period t. 

𝑻𝑫𝑻𝑳𝒋,𝒕 % 
Average technical losses for electricity transmission and dis-
tribution to grid user j in period t. 

j NA Index for electricity user to be supplied in project scenario. 

k NA Index for captive plant index. 

K NA Total captive plant count. 

In previous equation, the emission factor for captive plant(s) k supplying electricity in tha 
baseline scenario would be:  

𝑬𝑭𝑵𝒁𝒕 =
∑ ∑ 𝑭𝑭𝑵𝒁𝒌,𝒄,𝒕

𝑪
𝒄=𝟏

𝑲
𝒌=𝟏  × 𝑭𝑭𝑯𝑽𝒄,𝒕  × 𝑬𝑭𝑭𝑭𝒄,𝒕

∑ 𝑷𝑮𝑵𝒁𝒌,𝒕
𝑲
𝒌=𝟏

  

 
 

 

Equation 13 

Variable  Units Description 

𝑬𝑭𝑵𝒁𝒕 tCO2e/MWh 
CO2 emission factor of captive electricity generation plant k 
in the non-interconnected zone in period t. 

𝑭𝑭𝑵𝒁𝒌,𝒄,𝒕 
Volume or 
mass units 

Type c fossil fuel used by captive plant k in period t. 

𝑭𝑭𝑯𝑽𝒄,𝒕 
MJ/volume 
or mass unit 

Average low heating value of type c fossil fuel used in period 
t.  

𝑬𝑭𝑭𝑭𝒄,𝒕 tCO2e/MJ 
Average emission factor for type c fossil fuel used in period 
t. 

𝑷𝑮𝑵𝒁𝒌,𝒕 MWh 
Electric power generated by captive plant k in period t in 
baseline scenario. 

k NA Index for captive plant index. 

K NA Total captive plant count. 

c NA Index of fossil fuel type. 

C NA Total count of fossil fuels used by a captive plant. 
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For EFFFc,t it is recommended to use official emission factors for the country in which the 
CCMP is implemented. In absence of such values, IPCC (2019) recommended values can be 
used, provided a justification for its use is documented. 

In cases where electricity to be displaced comes from both an interconnected grid and from 
captive plants in a non-interconnected zone, or when electricity in a non-interconnected 
zone is supplied by a power generation facility operating a cogeneration cycle, or cases 
where any combination of such power generating schemes is in place, then criteria as per 
in current version of CDM's Methodological Tool 0514 shall be applied. 

Total period for which baseline scenario is calculated shall directly correspond with the use-
ful life of the GHG project technology, without surpassing a maximum twenty-year compar-
ison period.  

If useful life of the technology employed for electricity supply in a NIZ associated to the 
baseline scenario is shorter than that used in the CCMP, baseline emissions for the remain-
ing years after current NIZ technology obsolescence shall be estimated by identifying the 
option most closely related to the potential situation in the absence of the CCMP, i.e., sus-
taining if presumably such NIZ could become a part of the interconnected grid (in which 
case Equation 11 shall be used to estimate the project baseline scenario), or if continued 
supply from the NIZ could be expected, in which case Equation 12 shall be used provided 
pertinent changes are performed to consider projected situation. In no case the baseline 
scenario shall be projected for a timespan longer than that of technology used.  

All values used in previous equation, as well as adopted decisions regarding baseline sce-
nario periods, shall be supported by the CCMP, in compliance with principles as per in cur-
rent version of Cercarbono's Protocol.  

When the NIZ had no electricity supply prior to the CCMP start, the CCMP responsible can 
use one of the two previously described equations (Equation 11 or Equation 12), demon-
strating the selected option is the one more closely related to what presumably would occur 
in the non-interconnected zone in absence of the CCMP (either connecting to the intercon-
nected grid or supplying electricity in a non-interconnected fashion). For any of these op-
tions, developed project additionality shall be demonstrated, choosing the most conserva-
tive option.  

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the baseline scenario. 

6.2.5 Fossil fuel-based thermal energy generation  

In cases where biogas is used to displace fossil fuel consumption for thermal energy gener-
ation, the baseline scenario shall be determined by means of following equation: 

 

14 Use current version of TOOL 05: Baseline, project and/or leakage emissions from electricity consumption 

and monitoring of electricity generation. 
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𝑻𝑬𝑩𝑳𝑬𝒕 = 𝑴𝑯𝑽 × ∑(𝑴𝑫𝑭𝑷𝒍,𝒕

𝑳

𝒍=𝟏

× 𝑬𝑭𝑭𝑩𝑳𝒍 ×
𝜼𝑻𝑷𝒍

𝜼𝑻𝑩𝑳𝒍
)  Equation 14 

 

Variable  Units Description 

𝑻𝑬𝑩𝑳𝑬𝒕 tCO2e 
GHG emissions from fossil fuel-based thermal energy genera-
tion in the baseline scenario in period t, expected to be dis-
placed by the project.  

𝑴𝑯𝑽 MJ/tCH4 Methane lower heating value at reference conditions. 

𝑴𝑫𝑭𝑷𝒍,𝒕 tCH4 
Methane contained in biogas, expected to be used to displace 
fossil fuel used in device l in period t of project scenario. 

𝑬𝑭𝑭𝑩𝑳𝒍 tCO2e/MJ 
CO2 emission factor for fossil fuel used in device l in baseline 
scenario, to be displaced by project captured biogas. 

𝜼𝑻𝑷𝒍 NA Thermal efficiency of device l used in project scenario. 

𝜼𝑻𝑩𝑳𝒍 NA Thermal efficiency of device l used in baseline scenario. 

l N/A Index for device using fossil fuel. 

L N/A Total count of devices using fossil fuel. 

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. 

For EFFBL, it is recommended to use official emission factors for the country the CCMP is 
implemented in or reported mean values as per in (2019) for a specific fossil fuel. 

Correspondence shall exist between total time for baseline scenario and useful life of the 
technology employed in the project, without surpassing twenty years as the maximum com-
parison period.  

In case equipment used for thermal energy generation are different or experience modifi-
cations between the baseline and project scenarios, baseline emissions shall be impacted 
multiplying them by the ratio of project equipment efficiency to baseline equipment effi-
ciency, using a sound and reliable source-referenced methodology for such determination. 

As for thermal efficiency ratio, the lower value between 1 and such ratio value shall be used. 

All values used in previous equation, as well as related decisions adopted regarding periods 
and conditions in which the baseline scenario is proposed, shall be supported by the CCMP, 
complying with the principles outlined in current version of Cercarbono's Protocol. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the baseline scenario. 
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6.2.6 Biogas injection in natural gas distribution systems  

In cases where biogas is used for injection15 into natural gas distribution networks, displac-
ing the use of such fuel, baseline scenario shall be determined using Equation 15. 

𝑵𝑷𝑩𝑳𝑬𝒕 = (𝑴𝑫𝑮𝑷𝒕 × 𝑴𝑯𝑽 × 𝑬𝑭𝑵𝑩𝑳) 
 
 

Equation 15 

Variable  Units Description 

𝑵𝑷𝑩𝑳𝑬𝒕 tCO2e 

GHG emissions from natural gas consumption in the baseline 
scenario in period t, expected to be displaced due to the use 
of biogas through injection into natural gas pipelines by the 
project. 

𝑴𝑫𝑮𝑷𝒕 tCH4 
Methane contained in biogas, expected to be used to displace 
natural gas in period t of project scenario. 

𝑴𝑯𝑽 MJ/tCH4 Methane lower heating value at reference conditions. 

𝑬𝑭𝑵𝑩𝑳 tCO2e/MJ 
CO2 emission factor for natural gas used in baseline scenario, 
which will be displaced by methane contained in biogas to be 
used for injection into a natural gas pipeline.  

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. 

For EFNBL, it is recommended to use official emission factors for the country the CCMP is 
implemented in or mean reported values as per in IPCC (2019) for such fossil fuel. 

Correspondence shall exist between total time for baseline scenario and useful life of the 
technology employed in the project, without surpassing twenty years as the maximum com-
parison period.  

All values used in previous equation, as well as related decisions adopted regarding periods 
and conditions in which the baseline scenario is proposed, shall be supported by the CCMP, 
complying with the principles outlined in current version of Cercarbono's Protocol. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the baseline scenario. 

6.2.7 Biogas distribution in dedicated networks or using tank-trucks  

In cases where biogas is used to be injected in dedicated (biogas or biofuel) distribution 
networks or for commercialization by means of tank-trucks, displacing fossil fuel consump-
tion, the baseline scenario shall be determined using following equation: 

 

15 Usually this is only possible after biogas treatment and purification. 
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𝑩𝑻𝑩𝑳𝑬𝒕 = (𝑴𝑫𝑳𝑩𝑳𝒕 × 𝑴𝑯𝑽 × ∑ 𝑬𝑭𝑪𝑩𝑳𝒄

𝑪

𝒄=𝟏

) Equation 16 

 

Variable  Units Description 

𝑩𝑻𝑩𝑳𝑬𝒕 tCO2e 

GHG emissions from fossil fuel consumption in the baseline 
scenario in period t, expected to be displaced due to the use 
of biogas through injection into dedicated biogas pipelines or 
through biogas distribution using tank trucks by the project. 

𝑴𝑫𝑳𝑩𝑳𝒕 tCH4 

Methane in landfill biogas expected to be used to displace fos-
sil fuel that would be used in absence of distribution through 
dedicated pipeline networks or tank-trucks in period t of base-
line scenario. 

𝑴𝑯𝑽 MJ/tCH4 Methane lower heating value at reference conditions. 

𝑬𝑭𝑪𝑩𝑳𝒄 tCO2e/MJ 
CO2 emission factor for fossil fuel c in baseline scenario to be 
displaced by project captured biogas. 

c N/A Index of fossil fuel type. 

C N/A Total count of fossil fuels considered. 

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. 

For EFCBLc it is recommended to use official emission factors for the country the CCMP is 
implemented in or mean reported values as per in IPCC (2019) for such fossil fuel. 

Correspondence shall exist between total time for baseline scenario and useful life of the 
technology employed in the project, without surpassing twenty years as the maximum com-
parison period.  

All values used in previous equation, as well as related decisions adopted regarding periods 
and conditions in which the baseline scenario is proposed, shall be supported by the CCMP, 
complying with the principles outlined in current version of Cercarbono's Protocol. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the baseline scenario. 
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7 Project scenario  

7.1  Project scenario GHG emission sources  

GHG emissions to be considered in project scenario are described below, in Table 2. 

Table 2. GHG emission sources considered in project scenario. 

Source  GHG Included Explanation 

Destruction of me-
thane from landfill 
biogas in a flare. 

CO2 No 
Flaring of methane contained in landfill biogas gen-
erates emissions associated to the flare destruction 
efficiency. 

Considering combustion-generated CO2 is biogenic, 
it is not accounted for. N2O not considered, as pro-
duced amount is negligible. 

CH4 Yes 

N2O No 

Fossil fuel consump-
tion for ancillary 
processes (electric 
or thermal power 
generation). 

CO2 Yes Fossil fuel combustion for electricity generation and 
thermal systems operation. 

Fossil fuel combustions in tank-trucks used for dis-
tribution of methane contained in landfill biogas.  

CH4 No 

N2O No 

Electricity consump-
tion in control and 
ancillary systems. 

CO2 Yes Imported energy consumption (either from an inter-
connected grid or a third party) of systems control-
ling the project's electricity generation.  

CH4 No 

N2O No 

Methane emissions 
from distribution in 
pipeline networks or 
through tank-trucks. 

CO2 No Physical losses of methane contained in captured 
landfill biogas and distributed through pipeline net-
works or tank-trucks. 

CH4 Yes 

N2O No 

7.2  Leakage  

Leakage is not considered in projects using methane contained in landfill biogas. GHG emis-
sions due to actions such as those resulting from power plant construction activities, soil 
preparation, upstream emissions due to fossil fuels used for transportation, extraction or 
processing of the technology employed in the CCMP are deemed negligible. 

7.3  Project scenario GHG emissions calculation  

Project scenario GHG emissions (PEt) can be calculated using Equation 17. 

Variable  Units Description 

𝑷𝑬𝒕 tCO2e Project scenario GHG emissions during period t. 

𝑳𝑴𝑫𝑷𝑬𝒕 tCO2e 
GHG emissions from methane contained in landfill biogas de-
struction in flares in period t of project scenario. 

𝑷𝑬𝒕 = 𝑳𝑴𝑫𝑷𝑬𝒕 + 𝑭𝑭𝑪𝑷𝑬𝒕 + 𝑬𝑪𝑨𝑷𝑬𝒕 + 𝑴𝑳𝑷𝑷𝑬𝒕 + 𝑴𝑳𝑻𝑷𝑬𝒕 
 

 

Equation 17 
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Variable  Units Description 

𝑭𝑭𝑪𝑷𝑬𝒕 tCO2e 

GHG emissions from fossil fuel use in ancillary processes (biogas 
treatment and purification systems, ancillary electricity genera-
tion, thermal equipment start-up, tank-truck distribution of me-
thane contained in biogas, among others), in period t of project 
scenario.  

𝑬𝑪𝑨𝑷𝑬𝒕 tCO2e 
GHG emissions from electricity consumption in ancillary and con-
trol systems in period t in the project scenario, including biogas 
treatment and purification systems. 

𝑴𝑳𝑷𝑷𝑬𝒕 tCO2e 
GHG emissions from methane losses in pipeline distribution net-
works and systems in period t of project scenario. 

𝑴𝑳𝑻𝑷𝑬𝒕 tCO2e 
GHG emissions from methane transport and losses in tank-truck 
distribution systems in period t of project scenario. 

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. Correspondence shall exist between used values for t in pro-
ject scenario with those used for baseline scenario estimation. 

GHG emissions generation period in the project scenario is determined by the useful life of 
the main technology used for biogas capture or use. Such value shall be defined and justified 
by the CCMP and shall not be greater than the technology useful life.  

CCMP shall identify and calculate any other GHG emission source that may be applicable to 
project scenario. Selection of methodologies for calculation of GHG emissions in the project 
scenario corresponds to the project responsible. They shall be recognized and be based in 
IPCC's guidelines for GHG emissions calculation, and they shall comply with all principles 
outlined in current version of Cercarbono's Protocol.  

All values used in the equation, and results obtained thereof, shall be supported by the 
CCMP. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the project scenario. 

7.3.1 Project scenario GHG emissions from destruction of methane contained in 
landfill biogas  

In cases where methane in landfill-captured biogas is flared, this part of project scenario 
GHG emissions shall be determined using following equation: 

𝑳𝑴𝑫𝑷𝑬𝒕 = ∑ (𝑴𝑩𝑭𝑷𝒎,𝒕 × (𝟏 − 𝜼𝑴𝑫𝑷𝒎,𝒕) × 𝑮𝑾𝑷𝑪𝑯𝟒)

𝑴𝑻

𝒎=𝟏

 

 

 

Equation 18 
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Variable  Units Description 

𝑳𝑴𝑫𝑷𝑬𝒕 tCO2e 
GHG emissions from methane contained in landfill biogas de-
struction in flares in period t of project scenario. 

𝑴𝑩𝑭𝑷𝒎,𝒕 tCH4 
Methane in biogas flared during minute m in period t in pro-
ject scenario. 

𝜼𝑴𝑫𝑷𝒎,𝒕 % 
Flare methane destruction efficiency in minute m in period t 
in project scenario. 

𝑮𝑾𝑷𝑪𝑯𝟒 tCO2e/tCH4 Methane Global Warming Potential.  

m NA Index of the minute where flared methane is monitored. 

MT NA Total minute count in period t. 

MDPm,t is defined by the CDM (Methodological Tool 06), as one minus the ratio of me-
thane mass flow in the flare exhaust to the methane mass flow in the landfill biogas sent to 
flare. 

Flare methane destruction efficiency depends on its combustion efficiency and the time t 
the flare is in operation. CCMP shall determine efficiency of enclosed flares using monitored 
data or use a default value instead. Flare operation time shall be quantified by the minute 
and is determined using a flame detector. For enclosed flares, it is also required their com-
pliance with the control requirements as per the manufacturer's specifications for the op-
eration conditions. 

Temporal data disaggregation level for MBFPm,t  and MDPm,t, monitoring shall be recorded 
minute-by-minute, and monitoring frequency can be determined by CCMP owner, but in 
general at least annual data within period t shall be included when monitoring frequency is 
not indicated in the monitored parameters table. Correspondence shall exist between used 
values for t in project scenario with those used for baseline scenario estimation. 

GHG emissions generation period in the project scenario is determined by the useful life of 
the main technology used for biogas capture of use. This value shall be defined and justified 
by the CCMP and shall not be greater than the landfill's useful life. 

All values and results used in the equation shall be supported by the CCMP. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the project scenario. 

7.3.2 Project scenario GHG emissions due to fossil fuel consumption in ancillary 
processes  

In cases where in the context of  the project scenario fossil fuel is used to carry out ancillary 
activities such as: biogas treatment and purification, electric power generation, thermal sys-
tems operation, tank-truck transportation of recovered methane, among others, this frac-
tion of the project scenario GHG emissions shall be determined using Equation 19. 

𝑭𝑭𝑪𝑷𝑬𝒕 = ∑(𝑭𝑪𝑷𝒄,𝒕 × 𝑬𝑭𝑭𝑫𝑷𝒄)

𝑪

𝒄=𝟏

 Equation 19 
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Variable  Units Description 

   𝑭𝑭𝑪𝑷𝑬𝒕 tCO2e 

GHG emissions from fossil fuel use in ancillary processes 
(biogas treatment and purification systems, ancillary elec-
tricity generation, thermal equipment start-up, tank-truck 
distribution of methane contained in biogas, among oth-
ers), in period t of project scenario.  

𝑭𝑪𝑷𝒄,𝒕 
Fuel volume 
or mass unit 

Type c fossil fuel consumed in period t in project scenario. 

𝑬𝑭𝑭𝑫𝑷𝒄 
tCO2e/  

fuel volume 
or mass unit 

CO2 emission factor for type c fossil fuel, displaced by cap-
tured biogas in project scenario. 

c NA Index of fossil fuel type. 

C NA Total count of fossil fuels used in project scenario. 

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. Correspondence shall exist between used values for t in pro-
ject scenario with those used for baseline scenario estimation. 

GHG emissions generation period in the project scenario is determined by the useful life of 
the main technology used for biogas capture of use. This value shall be defined and justified 
by the CCMP and shall not be greater than the landfill's useful life.  

For EFFDP it is recommended to use official country emission factors according to CCMP 
implementation site location. Otherwise, values from reliable references may be used, 
which shall be justified regarding its representativeness and applicability in the CCMP con-
text.   

All values and results used in the equation shall be supported by the CCMP. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the project scenario. 

7.3.3 Project scenario GHG emissions due to imported electricity consumption  

In cases where imported electricity purchased from an external grid is used for methane 
contained in the biogas-capture, destruction or use systems, this fraction of the project sce-
nario GHG emissions shall be determined as per in following equation: 

Variable  Units Description 

𝑬𝑪𝑨𝑷𝑬𝒕 tCO2e 
GHG emissions from electricity consumption in ancillary and 
control systems in period t in the project scenario, including 
biogas treatment and purification systems. 

 

𝑬𝑪𝑨𝑷𝑬𝒕 = 𝑰𝑬𝑪𝑷𝒕 × 𝑬𝑭𝑮𝑺𝑷𝒕 × (𝟏 + 𝑻𝑫𝑻𝑷𝒕) Equation 20 
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Variable  Units Description 

𝑰𝑬𝑪𝑷𝒕 MWh 
Imported electricity consumption in period t of project sce-
nario. 

𝑬𝑭𝑮𝑺𝑷𝒕 tCO2e/MWh 
CO2 emission factor for the electric grid or electricity supplier 
in period t in project scenario. 

𝑻𝑫𝑻𝑷𝒕 % 
Average technical transmission and distribution losses for 
electricity supply from the electric grid or an electricity sup-
plier in period t. 

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. Correspondence shall exist between used values for t in pro-
ject scenario with those used for baseline scenario estimation. 

GHG emissions generation period in the project scenario is determined by the useful life of 
the main technology used for biogas capture of use. This value shall be defined and justified 
by the CCMP and shall not be greater than the landfill's useful life.  

All values and results used in the equation shall be supported by the CCMP. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the project scenario. 

7.3.4 Project scenario GHG emissions for losses of methane contained in landfill 
biogas in pipeline distribution systems 

In cases where methane obtained from landfill gas is distributed through pipelines (either 
biogas dedicated or mixed with natural gas), this fraction of the project emissions shall be 
calculated using Equation 21. 

 

Variable  Units Description 

𝑴𝑳𝑷𝑷𝑬𝒕 tCO2e 
GHG emissions from methane losses in pipeline distribution 
networks and systems in period t of project scenario. 

𝑴𝑫𝑷𝑷𝒕 tCH4 
Methane in biogas distributed through pipeline networks in pe-
riod t in project scenario. 

𝑳𝑫𝑵𝑷𝒕 % 
Biogas (or natural gas, as applicable) percentage losses in distri-
bution network in period t in project scenario. 

𝑮𝑾𝑷𝑪𝑯𝟒 tCO2e/tCH4 Methane Global Warming Potential.  

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 

𝑴𝑳𝑷𝑷𝑬𝒕 = 𝑴𝑫𝑷𝑷𝒕 × 𝑳𝑫𝑵𝑷𝒕 × 𝑮𝑾𝑷𝑪𝑯𝟒 Equation 21 
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3 in CCMP monitoring section. Correspondence shall exist between used values for t in pro-
ject scenario with those used for baseline scenario estimation. 

GHG emissions generation period in the project scenario is determined by the useful life of 
the main technology used for biogas capture of use. This value shall be defined and justified 
by the CCMP and shall not be greater than the landfill's useful life.  

All values and results used in the equation shall be supported by the CCMP. It is assumed in 
distribution networks where a combination with natural gas is present, losses are equiva-
lent to the relative percentage for both combined fuels.  

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the project scenario. 

7.3.5 Project scenario GHG emissions for losses of methane contained in landfill 
biogas in tank-truck distribution systems  

In cases where methane obtained from landfill biogas is distributed using tank-trucks, pro-
ject scenario shall be determined using following equation:  

 

Variable  Units Description 

𝑴𝑳𝑻𝑷𝑬𝒕 tCO2e 
GHG emissions from methane transport and losses in tank-
truck distribution systems in period t of project scenario. 

𝑬𝑻𝑫𝑷𝒕 tCO2e 
GHG emissions from biogas tank-truck distribution systems 
in period t in project scenario. 

𝑬𝑻𝑳𝑷𝒕 tCO2e 
GHG emissions from methane losses in biogas tank-truck dis-
tribution systems in period t in project scenario. 

If access to complete data regarding fuel consumption due to biogas transportation in tank-
truck transport systems in period t of project scenario is available, then ETDPt shall be cal-
culated using CDM's Methodological Tool 03: Tool to calculate project or leakage CO2 emis-
sions from fossil fuel combustion. 

Otherwise, Equation 23, where a method utilizing distances and transported payload is de-
scribed, can be used. 

 

𝑴𝑳𝑻𝑷𝑬𝒕 = 𝑬𝑻𝑫𝑷𝒕 + 𝑬𝑻𝑳𝑷𝒕 Equation 22 

𝑬𝑻𝑫𝑷𝒕 = ∑ 𝑫𝑷𝒇,𝒕 + 𝑻𝑻𝑷𝑷𝒇,𝒕 × 𝑬𝑭𝑻𝑷𝒇

𝑭

𝒇=𝟏

 Equation 23 
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Variable  Units Description 

𝑬𝑻𝑫𝑷𝒕 tCO2e 
GHG emissions from biogas tank-truck distribution sys-
tems in period t in project scenario. 

𝑫𝑷𝒇,𝒕 km 
Distance (return) between origin and destiny for f 
transport activity in period t in project scenario. 

𝑻𝑻𝑷𝑷𝒇,𝒕 t 
Total transported payload for f transport activity in period 
t in project scenario. 

𝑬𝑭𝑻𝑷𝒇 tCO2e/t-km Emission factor for f transport activity in project scenario. 

f N/A Index for transport activity. 

F N/A 
Total transport activity count in period t in project sce-
nario. 

Variable  Units Description 

𝑬𝑻𝑳𝑷𝒕 tCO2e 
GHG emissions from methane losses in biogas tank-truck 
distribution systems in period t in project scenario. 

𝑴𝑳𝑻𝑷𝒕 tCH4 
Methane in captured landfill biogas loaded into tank-trucks 
in period t in project scenario. 

𝑴𝑼𝑻𝑷𝒕  tCH4 
Methane in landfill biogas unloaded from tank- trucks in pe-
riod t in project scenario. 

𝑮𝑾𝑷𝑪𝑯𝟒 tCO2e/tCH4 Methane Global Warming Potential.  

Data disaggregation level can be determined by CCMP owner, but in general at least annual 
data within period t shall be included when monitoring frequency is not indicated in Table 
3 in CCMP monitoring section. Correspondence shall exist between used values for t in pro-
ject scenario with those used for baseline scenario estimation. 

GHG emissions generation period in the project scenario is determined by the useful life of 
the main technology used for biogas capture or use. This value shall be defined and justified 
by the CCMP and shall not be greater than the landfill's useful life.  

All values and results used in the equation shall be supported by the CCMP. 

Further to above-described guidelines, in any case guidelines described in current version 
of Cercarbono's Protocol shall be considered for GHG emissions in the project scenario.  

𝑬𝑻𝑳𝑷𝒕 = (𝑴𝑳𝑻𝑷𝒕 − 𝑴𝑼𝑻𝑷𝒕) × 𝑮𝑾𝑷𝑪𝑯𝟒 Equation 24 
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8 GHG emissions reduction 

GHG emissions reduction from the CCMP is obtained by subtracting project scenario GHG 
emissions from baseline scenario GHG emissions, according to following equation: 

 

Variable  Units Description 

𝑬𝑹𝒕 tCO2e Ex-ante emissions reduction during period t. 

𝑩𝑳𝑬𝒕 tCO2e Baseline GHG emissions during period t of baseline scenario. 

𝑷𝑬𝒕 tCO2e CCMP project scenario GHG emissions during period t. 

 

 

 

𝑬𝑹𝒕 = 𝑩𝑳𝑬𝒕 − 𝑷𝑬𝒕 Equation 25 
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9 Stakeholders' consultation 

The stakeholders' consultation as per in this methodology shall be performed according to 
guidelines as per in section: Public consultation of CCMPs of the Cercarbono's Protocol, and 
as per in applicable reference documents. 

All records and results of the public consultation process are kept and managed by Cercar-
bono. 

  



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  39 

 

10 Safeguards 

The CCMP must check that it does not produce net harm in accordance with the Safeguard-
ing Principles and Procedures of Cercarbono's Certification Programme, available at 
www.cercarbono.com, section: Documentation. 
 

 

http://www.cercarbono.com/


 

 

 

Methodology M/MLF-DE_RE01 V 2.1  40 

 

11 Uncertainty 

An uncertainty assessment shall be performed by the CCMP during planning and implemen-
tation phase, in accordance with Annexes A.3.5, A.3.6, and A.3.8 of ISO 14064-2:2019 Stand-
ard. The owner of the CCMP shall pursue minimizing the uncertainty of the initiative-related 
information and data. 
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12 Contributions to UN's Sustainable Development Goals 

In the framework of Cercarbono programme, CCMPs shall report their contributions to 
SDGs by means of Cercarbono's Tool to Report Contributions from Climate Change Mitiga-
tion Initiatives to the Sustainable Development Goals, available at www.cercarbono.com, 
section: Documentation. Assessment of application of such tool will be part of the verifica-
tion process. The rubric of the SDG tool shall be duly signed by the VVB in charge of the 
verification event. 

CCMPs adequately implementing Cercarbono's SDGs tool shall be awarded a differentiation 
seal, shown on the retirement certificate and in EcoRegistry platform. 

  

http://www.cercarbono.com/
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13 Grouped projects 

Grouped projects are composed by instances such as electric power generation centrals, 
plants, or facilities which for a given MRV process are unified to achieve an environmental 
impact mitigation through a single CCMP. It shall be demonstrated that each of these in-
stances comply with all established criteria in the host country regulations, as well as those 
in Cercarbono's Protocol and in this methodology, to be eligible for such unified treatment 
and, given the case, to generate marketable emissions reduction credits. 

For several emissions reduction instances to become unified in a single CCMP, the subject 
renewable energy source must be the same for all of them and additionality must be tested 
individually for each instance.  

Th PDD shall include a clear and separate description for each of the grouped instances, the 
CCMP responsible(s), either natural or legal person(s), the spatial and temporary extent, as 
well as that of the grouped project as a whole. In addition, achieved and projected GHG 
emissions reduction through the accreditation period shall be disaggregated by individual 
instance, and the cumulative sum of them shall also be reported.  

Monitoring requirements associated to these initiatives shall be followed by each one of 
the grouped instances. 

On top of above-described guidelines, the requirements regarding grouped projects as per 
in current version of Cercarbono's Protocol must be considered in any case.  
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14 CCMP monitoring 

All information and data related to the CCMP shall be subject for validation and verification, 
under the guidelines of ISO 14064-3:2019 and Cercarbono's Protocol. Additionally, all col-
lected information as per by the monitoring plan shall be electronically filed and stored to 
allow for future consultation for at least four years past the end date of the accreditation 
period. 

14.1  Description of the monitoring plan  

The CCMP owner shall possess al required information to demonstrate the results and 
statements related to the project comply with all principles and are in line with the meth-
odological requirements of this document, those in Cercarbono's Protocol and in Annexes 
A.3.5, A.3.6, and A.3.8 of ISO 14064-2:2019 Standard.  

Required measurements for variable monitoring requiring it, either direct variable specific 
measurements or indirect measurements to allow for monitored variable calculation, shall 
be performed using calibrated equipment and instrumentation according to relevant indus-
try standards, to methodological documents relevant to CCMP implementation, or accord-
ing to vendor/manufacturer recommendations, as applicable. 

Calibration frequency shall be dictated by manufacturer recommendations or applicable 
regulation standards. The minimum calibration frequency in the absence of such references 
shall be yearly. 

For measurements derived from lab analysis or reported by suppliers, it shall be assumed 
involved meters comply with this, provided such companies or organizations have a valid 
certified product quality system in place. 

The CCMP responsible shall develop and implement a monitoring plan, in compliance with 
conditions as per in Cercarbono's Protocol (section: CCMP monitoring) and item 6.10 of ISO 
14064-2:2019 Standard.  

14.2  Monitored data or parameters  

Data and parameters requiring monitoring are presented in Table 3 below. 

Table 3. Variables requiring monitoring. 

Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

FCPc,t Type c fossil fuel 
consumed in pe-
riod t in project 
scenario. 

Fuel volume or 
mass unit 

Estimated from volume or 
mass flowmeters, or from scale 
readings, according to fuel 
type. 

The same as defined for 
GHG quantification in 
project scenario (PEt). 
Monthly records, as a 
minimum. 

IECPt Imported elec-
tricity consump-
tion in period t 
of project sce-
nario. 

MWh Totalizing meters located at 
the project's local energy con-
sumption point. 

The same as defined for 
GHG quantification in 
project scenario (PEt). 
Monthly records, as a 
minimum. 
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Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

DOCFt Degradable or-
ganic carbon 
fraction in waste 
expected to be 
sent to the land-
fill in period t. 

tC/t waste DOCFt fraction is estimated as 
the average for waste or mate-
rial classes in the landfill. For 
the total estimation it is im-
portant to be accurate when 
considering inert or not de-
gradable contents in landfill 
waste. This calculation shall be 
backed step-by-step and spe-
cific values obtained from sec-
ondary information shall be 
correctly referenced. (IPCC, 
2019). 

The same as defined for 
GHG quantification in 
project scenario (BLEt). 

DPf,t Distance (return) 
between origin 
and destiny for f 
transport activity 
in period t in 
project scenario. 

km 
 

Tank truck biogas transporter 
logbooks or estimated based 
on delivery data. 

A record shall be pro-
duced for each transport 
event, to be utilized in ap-
plicable monitoring pe-
riod. 

ECBLj,t Electricity that 
would be con-
sumed by user j 
in the baseline 
scenario in pe-
riod t, expected 
to be displaced 
by the project. 

MWh Totalizing meters located at 
power receiving spot of inter-
connected grid or non-inter-
connected zone. 

The same as defined for 
GHG quantification in 
project scenario (PEt). 
Monthly records, as a 
minimum. 

EFFDPc CO2 emission fac-
tor for type c fos-
sil fuel, displaced 
by captured bio-
gas in project 
scenario.  

tCO2e/  
fuel volume or 
mass unit 

Values shall be the same as 
that reported in the national 
GHG inventory.  

Not applicable. 

EFGSPt CO2 emission fac-
tor for the elec-
tric grid or elec-
tricity supplier in 
period t in pro-
ject scenario. 

tCO2e/MWh Calculated from relevant data 
or as reported by electric 
power supplier. 

Each monitoring period 
or annually, according to 
customary reporting. 

EFIGt CO2 emission fac-
tor of intercon-
nected grid for 
period t. 

tCO2e/MWh a) Data for each supplied unit's 
generated GHG emissions can 
be used, provided they are 
supplied by the interconnected 
grid manager, or the corre-
sponding energy authority. 
b) Current version of CDM's 
Methodological Tool 07 (Tool 
to calculate the emission factor 
for an electricity system) can 
be used to calculate emission 
factors for electric grids, or it 
can be calculated from fossil 
fuel consumption GHG 

This calculation result is 
usually published on an 
annual basis, but if a 
higher frequency is used, 
this shall be used. 
In case calculations are 
performed, this shall be 
done for each calendar 
year and using it in a con-
sistent way with report-
ing periods.  
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Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

emissions and total electricity 
produced, using CDM's Meth-
odological Tool 07 for Com-
bined Margin Factor calcula-
tion.  

EFNBL CO2 emission fac-
tor for natural 
gas used in base-
line scenario, 
which will be dis-
placed by me-
thane contained 
in biogas to be 
used for injec-
tion into a natu-
ral gas pipeline. 

tCO2e/MJ Values shall be the same as 
that reported in the national 
GHG inventory.  

Not applicable. 

EFNZk,t CO2 emission fac-
tor of captive 
electricity gener-
ation plant k in 
the non-inter-
connected zone 
in period t. 

tCO2/MWh 
 

Calculation performed using 
relevant data or using captive 
plant k reports. 

Annually. 

EFTPf Emission factor 
for f transport 
activity in project 
scenario. 

tCO2 /t-km Default values according to 
CDM's Methodological Tool 12: 
Project and leakage emissions 
from transportation of freight, 
V.01.1.0: 

• Light trucks: 245 x 10-6 
tCO2/t-km. 

Heavy trucks: 129 x 10-6 tCO2/t-
km. 

This shall be reviewed 
when a new version of 
the data source docu-
ment is published. (CDM's 
Methodological Tool 12). 

FFNZk.c,t Type c fossil fuel 
used by captive 
plant k in period 
t in baseline sce-
nario. (If fuel is in 
gaseous phase, 
volume shall be 
normalized).  

Volume or 
mass units 

Estimated using volume or 
mass flowmeters. In case it is 
supplied through small day 
tanks, an indirect determina-
tion can be made using manual 
or sensor aided readings of the 
level scale. Normally, this shall 
be reported by the organiza-
tion in charge of the non-inter-
connected grid management 
or the relevant energy author-
ity for the non- interconnected 
zone. 

Continuous for flowme-
ters. In case graduated 
level scales are used, ac-
cording to readings fre-
quency, each 24 hours as 
a minimum. 

GWPCH4 Methane Global 
Warming Poten-
tial. 

tCO2e/tCH4 IPCC or value defined for man-
datory use by regulatory au-
thority. 

According to Cercar-
bono's related communi-
cations and documenta-
tion, applicable to the 
corresponding monitoring 
period timespan in line 
with IPCC guidelines or as 



 

 

 

Methodology M/MLF-DE_RE01 V 2.1  46 

 

Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

dictated by applicable 
specific regulation. 

LDNPt Biogas (or natu-
ral gas, as appli-
cable) percent-
age losses in dis-
tribution net-
work in period t 
in project sce-
nario. 

% Value as reported by gas pipe-
line network operator. 

Annually. Use corre-
sponding year value. 

LML Landfill mean  
lifetime. 

year IPCC. 2019. Refinement to the 
2006 IPCC Guidelines for Na-
tional Greenhouse Gas Invento-
ries. Volume 5: Waste. Chapter 
3: Solid Waste Disposal. Table 
3.4 Recommended default half-
life (t1/2) values (yr) under tier 
1. 

In case landfill's design 
parameters are changed. 

MBFPm,t Methane in bio-
gas flared during 
minute m in pe-
riod t in project 
scenario. 

tCH4 Estimated based on measure-
ments from volumetric gas 
flowmeters. To determine 
mass flow departing from volu-
metric flow data, use current 
version of CDM's Methodologi-
cal Tool 08: Tool to determine 
the mass flow of a greenhouse 
gas in a gaseous stream. 

The same as defined for 
GHG quantification in 
baseline scenario (BLEt). 
Daily records, as a mini-
mum. 

MCF 
 

Methane correc-
tion factor for 
anaerobic degra-
dation in year it 
is deposited. 

NA IPCC. 2019. Refinement to the 
2006 IPCC Guidelines for Na-
tional Greenhouse Gas Invento-
ries. Volume 5: Waste. Chapter 
3: Solid Waste Disposal. Table 
3.1 (Updated) SWDS classifica-
tion and methane correction 
factors (MCF).  

The same as defined for 
GHG quantification in 
baseline scenario (BLEt). 

MDFPl,t 

 

Methane con-
tained in biogas, 
expected to be 
used to displace 
fossil fuel used in 
device l in period 
t of project sce-
nario. 

tCH4 Estimated based on measure-
ments from volumetric gas 
flowmeters. To determine 
mass flow departing from volu-
metric flow data, use current 
version of CDM's Methodologi-
cal Tool 08: Tool to determine 
the mass flow of a greenhouse 
gas in a gaseous stream. 

Continuous, with daily in-
tegration as a minimum. 

MDLBLt Methane in land-
fill biogas ex-
pected to be 
used to displace 
fossil fuel that 
would be used in 
absence of 

tCH4 Estimated based on measure-
ments from volumetric gas 
flowmeters. To determine 
mass flow departing from volu-
metric flow data, use current 
version of CDM's Methodologi-
cal Tool 08: Tool to determine 

The same as defined for 
GHG quantification in 
baseline scenario (BLEt). 
Daily records, as a mini-
mum. 
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Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

distribution 
through dedi-
cated pipeline 
networks or 
tank-trucks in 
period t of base-
line scenario. 

the mass flow of a greenhouse 
gas in a gaseous stream. 

MDPPt Methane in bio-
gas distributed 
through pipeline 
networks in pe-
riod t in project 
scenario. 

tCH4 Estimated based on measure-
ments from volumetric gas 
flowmeters. To determine 
mass flow departing from volu-
metric flow data, use current 
version of CDM's Methodologi-
cal Tool 08: Tool to determine 
the mass flow of a greenhouse 
gas in a gaseous stream. 

Continuous, with daily in-
tegration as a minimum. 

MFUBLt Methane in land-
fill-produced bio-
gas in baseline 
scenario in pe-
riod t.  
 

tCH4 Estimated from measurement 
data for MBPPt, using volumet-
ric flowmeters. This value is 
applicable if methane destruc-
tion was carried out prior to 
project development. Other-
wise MPLBt = 0.  
For determination of mass flow 
from volume flow data, the use 
of CDM's Methodological Tool 
08 is recommended. 

According with referred 
CDM's Methodological 
Tool 08. 

MGLPt Methane in land-
fill-produced bio-
gas in project 
scenario, flared 
or used by the 
CCMP in period 
t. 

tCH4 Estimated based on measure-
ments from volumetric gas 
flowmeters. To determine 
mass flow departing from volu-
metric flow data, use current 
version of CDM's Methodologi-
cal Tool 08: Tool to determine 
the mass flow of a greenhouse 
gas in a gaseous stream. 

The same as defined for 
GHG quantification in 
baseline scenario (BLEt). 
Daily records, as a mini-
mum. 

MHV Methane lower 
heating value at 
reference condi-
tions. 

MJ/tCH4 Default value as per in IPCC or 
from official government 
sources.  

Not applicable. 

MLTPt Methane in cap-
tured landfill bio-
gas loaded into 
tank-trucks in 
period t in pro-
ject scenario. 

tCH4 Estimated from volumetric 
flowmeter data or gas payload.  
Estimado a partir de datos de 
medidores volumétricos o 
peso neto de gas cargado. To 
determine mass flow departing 
from volumetric flow data, use 
current version of CDM's 
Methodological Tool 08: Tool 
to determine the mass flow of 

A record shall be pro-
duced for each transport 
event, to be utilized in ap-
plicable monitoring pe-
riod. 
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Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

a greenhouse gas in a gaseous 
stream. 

MUTPt Methane in land-
fill biogas un-
loaded from 
tank- trucks in 
period t in pro-
ject scenario. 

tCH4 Transporteer records (log-
books and truck scale records) 
or user invoices. 

A record shall be pro-
duced for each transport 
operation. 

MVF Methane volume 
fraction in land-
fill gas.   

NA Default value: IPCC. 2019. Re-
finement to the 2006 IPCC 
Guidelines for National Green-
house Gas Inventories. Volume 
5: Waste. Chapter 3: Solid 
Waste Disposal. 

Measured value: Estimated 
value by CCMP responsible. 

Minimum possible fre-
quency to be applied, ac-
cording to ability of the 
landfill to obtain this 
value. Monthly, as a mini-
mum. 

OXt Oxidated me-
thane fraction in 
period t. 

NA IPCC. 2019. Refinement to the 
2006 IPCC Guidelines for Na-
tional Greenhouse Gas Invento-
ries. Volume 5: Waste. Chapter 
3: Solid Waste Disposal. Table 
3.2 Oxidation factor (OX) for 
SWDS. 

The same as defined for 
GHG quantification in 
baseline scenario (BLEt).  

PGNZk,t Electric power 
generated by 
captive plant k in 
period t in base-
line scenario.  

MWh Totalizing meters located at 
energy receiving spot of cap-
tive plant (s) k. 

The same as defined for 
GHG quantification in 
project scenario (PEt). 
Monthly records, as a 
minimum. 

TDTL,t Average tech-
nical losses for 
electricity trans-
mission and dis-
tribution to grid 
user j in period t. 

% 
 

Grid or system administrator 
reported value. Use the most 
specific value available. 

Annually. Use corre-
sponding year value. 

TDTPt Average tech-
nical transmis-
sion and distribu-
tion losses for 
electricity supply 
from the electric 
grid or an elec-
tricity supplier in 
period t. 

% 
 

Grid or system administrator 
reported value. Use the most 
specific value available. 

Annually. Use corre-
sponding year value. 

TTPPf,t 

 

 

  

Total trans-
ported payload 
for f transport 
activity in period 
t in project sce-
nario. 

t Tank truck biogas transporter 
logbooks or estimated based 
on delivery data. 

Data shall be recorded 
and used for applicable 
monitoring period. 
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Variable/parameter/data Units Data source / measurement 
method 

Periodicity 

WBLt Amount of waste 
expected to be 
received in the 
landfill in the 
baseline scenario 
in period t. 

t As per data from landfill's re-
ceiving scales. 

The same as defined for 
GHG quantification in 
baseline scenario (BLEt).  

ηCS Biogas capture 
system efficiency 
(or that of the 
system to be in-
stalled in the 
landfill). 

NA Technical specifications of the 
biogas capture system to be in-
stalled (if available) or use a 
default value of 50 %. 

Not applicable. 

MDPm,t Flare methane 
destruction effi-
ciency in minute 
m in period t in 
project scenario. 
 

% For open flares, flare efficiency 
if flame is detected in minute 
m is 50 %, otherwise, it is 0 %. 

For closed flares, a 90 % de-
fault flare efficiency may be 
used (provided two conditions 
are met: i) flare temperature 
and residual gas flow are 
within flare manufacturer's 
specified ranges in minute m , 
and ii) flame is detected in mi-
nute m). It can also be deter-
mined by measurement ac-
cording to guidelines in section 
6.2.2.2 of current version of 
CDM's Methodological Tool 06: 
Project emissions from flaring. 

The same as defined for 
GHG quantification in 
project scenario (PEt). Re-
cordings each minute, as 
per in UNFCCC's recom-
mendation. 

14.3  Monitoring contributions to the Sustainable Development Goals  

The monitoring of contributions to the Sustainable Development Goals is carried out ac-
cording to the Cercarbono's Tool to Report Contributions from Climate Change Mitigation 
Initiatives to the Sustainable Development Goals, available atwww.cercarbono.com, sec-
tion: Documentation.  

  

http://www.cercarbono.com/
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15 Regulatory compliance  

In the framework of this methodology, CCMP owner shall demonstrate the facilities where 
the CCMP is implemented comply with required licenses, permits and environmental man-
agement plans, as well as all applicable regulations according to the technology employed 
in the subject jurisdiction before the start of any validation / verification activity. 

The VVB performing CCMP's validation and/or verification under this methodology, shall 
also comply with accreditation requirements as per dictated in the host country for the 
CCMP, shall possess demonstrable technical knowledge about the relevant technology the 
initiative is aiming to obtain a validation / verification for. 

GHG emissions reduction achieved by the CCMP, as applicable, shall be entered in the na-
tional registry of a given country (provided they correspond to GHG emissions reduction 
commitments assumed by such country), in line with international efforts on Measure-
ment/Monitoring, Report and Verification of climate change initiatives. 
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16 Information management 

The owner of the CCMP shall establish and apply quality management procedures according 
to the principles in this methodology for data, databases and documentation retrieving, 
management and control, including uncertainty assessment as applicable for baseline and 
project scenarios and monitoring activities16. 

The owner of the CCMP should reduce, as far as possible, uncertainties associated with GHG 
emissions reduction quantification. Thus, errors or omissions detected shall be identified 
and processed, and related documentary evidence shall be generated and kept. 

The owner of the CCMP shall apply follow-up criteria and procedures, through which con-
sistent assessments and audits to ensure accuracy of GHG emissions reduction quantifica-
tion are performed, according to the monitoring plan. 

When measurement and monitoring equipment is used, the owner of the CCMP must make 
sure calibrated measurement and monitoring equipment is used and maintained as appro-
priate. 

All data and information related with CCMP's follow-up must be recorded and documented. 

  

 

16 The owner of the CCMP may apply principles as per in ISO 9001 and ISO 14033 Standards for data quality 

management. 
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17 CCMP documentation 

It is required to keep all documentation and generated records in demonstrating CCMP's 
activity has been implemented in accordance with its design. Any deviation in implementing 
it as compared with the original design is to be technically justified. Compliance with this 
methodology's guidelines, conditions, and procedures shall be demonstrated.  

The CCMP owner shall have the documentation proving conformity of the GHG project with 
the requirements in this document. Such documentation must be consistent with the vali-
dation and verification requirements as per in Cercarbono programme. 
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18 Transition regime for the use of other methodologies 

Once this methodology is published in Cercarbono's website, CCMP owners shall use it to 
generate carbon credits for GHG emissions reduction achieved. 

Given Cercarbono's certification programme allow the use of available methodologies from 
other carbon programmes or standards, it shall be considered a transition regime from the 
initially used methodology or guideline to the present methodology. To that purpose, CCMP 
advancement according to Cercarbono's definition of project cycle shall be considered. Such 
cycle comprises five stages (as per in current version of Cercarbono's Protocol). According 
to the stage the CCMP is in, the following shall be applied:   

- If the CCMP is at Stages 1 or 2 (formulation and public comments), the CCMP shall inte-
grate the methodology in full. 

- If the CCMP is at Stages 3, 4 or 5 (validation, verification, certification), the CCMP may 
implement the methodology originally selected from a programme other than Cercar-
bono. Otherwise, it shall use this methodology. If the CCMP is at Stage 5, credits will be 
issued based on originally selected methodology (from a programme other than Cercar-
bono), provided such methodology is in force and authorized by Cercarbono.  
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19 CCMP validation and verification  

Validation and verification requirements, additional to technical guidance in this methodol-
ogy are described in current version of Cercarbono's Protocol. 
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