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SECTION A.  General description of small-scale programme of activities (PoA) 
 
A.1  Title of the small-scale programme of activities (PoA):  
 
Methane avoidance in closed landfill and/or individual cells Programme of Activity 
Version 1 
20/04/2012 
 
A.2. Description of the small-scale programme of activities (PoA): 
 

1. General operating and implementing framework of PoA 
 
Chile has 346 municipalities and 345 communes. Chile's 2002 census reported a population of 
16.242.982. Its rate of population growth has been decreasing since 1990, because of a declining 
birth rate. By 2050 the population is expected to reach approximately 20.2 million. About 85% of 
the country's population lives in urban areas, with 40% living in Greater Santiago. The largest 
agglomerations according to the 2002 census are Greater Santiago with 5.6 million people, Greater 
Concepción with 861,000 and Greater Valparaíso with 824,000.  
 
One of the significant environmental concerns of the growing urban areas has been the 
management of Municipal Solid Wastes (MSW). In Chile, MSW generation is increasing year by 
year due to growth population and increased living standards, rising from 326 kg per capita in 
2,000 to 384 kg per capita in 2,009.1 
 
So far as disposal of Municipal Solid Wastes (MSW) is concerned, the common practice in Chile is 
to dispose the wastes in 282 landfills so called municipal Solid Waste Disposal Sites (SWDS).2 
There are no mandatory regulation for properly control methane emissions from closed SWDS, 
therefore all of it generate and release a significant amount of methane to the atmosphere. By using 
the CDM support of it is intends to avoid low residual surface methane emission through covering 
closed SWDS and/or individual cells of SWDS using the Methane Oxidation Layer (MOL) 
technology also known as “Biocover”. As multiple closed SWDS through towns and cities in Chile 
are expected to participate in this initiative, a Programme of Activity CDM project is being 
proposed.  
 
Carbon United SpA would be the Coordinating/Managing Entity  (C/M E) for the project 
activities under this Programme of Activities (PoA) which would support the CPAs in setting up 
the coverage on closed SWDS providing of the technical know how and monitoring the 
implementation and operation of the projects. The construction of a methane oxidation layer 
(MOL) on top of a closed municipal SWDS is a new concept in Chile and the transfer of 
appropriate technology will be done through the C/ME. 
 

                                                        
1   FIRST REPORT OF SOLID WASTE MANAGEMENT IN CHILE – 2010 - Government of Chile – Page 
16 
2 ABATEMENT OF GREENHOUSE GAS AND DEVELOPMENT ECONOMIC: SYNERGIES AND 
CHALLENGES IN LANDFILLS SECTOR IN THE CASE OF CHILE COUNTRY – 2004 - Inter-American 
Development Bank - Sustainable Development Department- Environment Division – Page 2 
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The residual methane avoidance projects would be implemented by private companies or 
municipalities, where each SWDS and/or individual cell of a SWDS covered is considered a CDM 
Project Activity (CPA).  
 
The CPAs would transfer their CERs rights to the C/ME in lieu of the technical support received 
for the residual methane avoidance project and further sell of CERs to a buyer.  
 
The co-operation agreement signed between the CPAs and Carbon United SpA would have 
provisions for sharing of financial benefits occurring from the sale of emission reductions.  
 

2. Policy/measure or stated goal of the PoA 
 
The objective of this PoA is to develop a platform for supporting the development of a sustainable 
management of closed SWDS and/or cell of a SWDS system in Chile in order to reduce residual 
methane emission.  
 
This PoA will be the first attempt to spread MOL technology in Chile.  
 
As a pioneering effort by the CPAs, the project will contribute to the sustainable development.  
 
The following environmental, economic and social benefits are to be achieved by executing the 
project: 
 

i. Environmental sustainability 
 
This PoA encourages the management of closed SWDS and/or closed cells from SWDS with a 
significant reduction of methane emissions from waste in Chile. 

 
 

ii. Economical sustainability 
 

- Each CPA will contribute to the employment by providing opportunity of new jobs for local 
community starting from construction to commissioning later on in operation and maintenance 
of the project activity; 
- Each CPA will require compost or a compost-like product that will be provided by local 
producers located near the SWDS/CPAs sites, generating a revenue for stream for the local 
communities (situation to be defined on a -case-by-case- basis). 

 
iii. Social sustainability 
 

- Each CPA will act as a clean technology demonstration project and will encourage the other 
industries to come up with the similar project; 
- Provision of staff training to improve their technical skills. 

 
3. Confirmation that the proposed PoA is a voluntary action by the coordinating/managing 

entity.  
 
The “Methane avoidance in closed landfill and/or individual cells Programme of Activity (PoA)“ is 
a voluntary action being coordinated and managed by Carbon United SpA. There are no mandatory 
laws or regulations in Chile that require such management of methane emissions from closed 
SWDS and/or individual cells of SWDS. 
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A.3.  Coordinating/managing entity and participants of SSC-POA: 

 
1. Coordinating and managing entity of PoA as the entity which communicates with the 

Board Carbon United SpA will be the Coordinating/Managing Entity3 for the CDM 
programme activities under the Programme of Activities (PoA) and communicate with the 
CDM Executive Board. 
 

2. Project participants being registered in relation to the PoA. Project participants may or may 
not be involved in one of the CPAs related to the PoA.    

 
Name of Party involved 

((host) indicates a host Party) 
Private and/or public entity(ies) 

project participants 
(as applicable) 

Kindly indicate if the Party 
involved wishes to be 

considered 
as project participant (Yes/No) 

Chile (host) Carbon United SpA (private) NO 
 
A.4.  Technical description of the small-scale programme of  activities: 
 

A.4.1.  Location of the programme of activities: 
 
The Programme of Activities will be implemented within the geographical area of Chile. 
 
  A.4.1.1. Host Party(ies):  
 
Republic of Chile 
  

                                                        
3 The Coordinating/Managing Entity shall be a project participant authorized by all participating host country 
DNAs involved and identified in the modalities of communication as the entity which communicates with the 
Executive Board, including on matters relating to the distribution of CERs. 
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  A.4.1.2. Physical/ Geographical boundary:    
 
The proposed PoA will be developed within the country of Chile.4 
 

Chile is the southernmost country in the world, in the 
extreme southwest of Latin America. Perhaps its most 
striking feature is that it is one of the longest and 
narrowest countries on the planet. It borders Peru in the 
north, Bolivia and Argentina in the east, the Antarctic in 
the south, and the Pacific Ocean in the west, along 4,300 
kilometer-long coastline (2,700 mi). Its terrain is 
mountainous – no more than a fifth of the country’s 
surface is flat. It is a tricontinental country because aside 
from the fact that its territory is on the American 
continent, it has sovereignty over the area between 
meridians 53° W and 90° W of the Antarctic; Rapa Nui or 
Easter Island in Polynesia, which has been Chilean 
territory since 1888; the Juan Fernandez Archipelago, 
which includes Robinson Crusoe, San Félix, San 

Ambrosio and Salas y Gómez Islands; and over its territorial seas or Exclusive Economic Zone, 
equivalent to 200 nautical miles. Chilean territory sprawls across the American continent from 
17º30' latitude south, at its northernmost limit, until Diego Ramírez Islands, 56º30' latitude south 
on the southern portion of Latin America. The Chilean Antarctic territory includes the area framed 
by the meridians 53º and 90º longitude west up to the South Pole, 90º south.  Its westernmost part 
is Easter Island, situated approximately at 27º latitude south and 109º longitude west. 
 
The total surface of Chile is 756,950 square kilometers (292,183 sq mi), which grows by 1,250,000 
square kilometers (480,000 sq mi) when one adds the Antarctic territory. Its total surface is 
2,006,096 square kilometers (1,246,530 sq mi).   
 
The territorial organization of Chile is characterized as a unitary state. The administration of the 
state is functionally and geographically decentralized. Currently, the country has 15 regions, 54 
provinces and 346 municipal districts in total. Each region has a Roman numeral originally 
assigned according to their order from north to south, with the exception of the Metropolitan 
Region of Santiago (see table Nº 1 below) . 
 

Table N¼ 1 Chilean territorial organization  
 

No. Region Capital Surface Population  

                                                        
4 The Board clarified that the boundary of the programme can be amended post-registration to include an 
additional Host Party provided the following three conditions are met: (a) The existing registered PoA design 
document (POA-DD) is revised to reflect the changes, in particular, the eligibility criteria for inclusion of 
CPAs; (b) A designated operation entity (DOE) confirms that the baseline established in the POA-DD is 
applicable to the extended programme boundary; and (c) The DNA of the new Host Party issues a letter of 
approval for the programme and a letter of authorization for the co-ordinating and managing entity. [EB 60 
Report Annex 26]. The coordinating and managing entity of this PoA (Carbon United SpA) expressed 
its formal interest to expand the boundary (at post-registration stage) to other Non-Annex I countries 
in Central and/or South America. 
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XV Arica and Parinacota Arica 16,873.3 km ² 189,692 

I  Tarapacá Iquique 42,225.8 km ² 288,105 

II  Antofagasta Antofagasta 126,049.1 km ² 547,933 

III  Atacama Copiapó 75,176.2 km ² 272,402 

IV  Coquimbo La Serena 40,579.9 km ² 677,300 

V Valparaíso Valparaíso 16,396.1 km ² 1,682,005 

RM Santiago Metropolitan Santiago 15,403.2 km ² 6,607,805 

VI  Libertador General Bernardo O'Higgins Rancagua 16,387.0 km ² 849,120 

VII  Maule Talca 30,296.1 km ² 975,244 

VIII  Biobío Concepción 37,068.7 km ² 1,982,649 

IX  Araucanía Temuco 31,842.3 km ² 937,259 

XIV  Los Ríos Valdivia 18,429.5 km ² 373,712 

X Los Lagos Puerto Montt 48,583.6 km ² 794,529 

XI  Aysén del General Carlos Ibáñez del Campo Coihaique 108,494.4 km ² 100,417 

XII  Magallanes y Antártica Chilena  Punta Arenas 132,291.1 km ² 156,502 
 
 
The Programme of activities would be implemented in all the municipalities of Chile. Chile is a 
country in South America occupying a long, narrow coastal strip between the Andes mountains to 
the east and the Pacific Ocean to the west. It borders Peru to the north, Bolivia to the northeast, 
Argentina to the east, and the Drake Passage in the far south. The Map of South America showing 
location of Chile and a map of Chile showing the municipalities where the program of activities 
would be implemented are provided below.  
 
The municipalities are spread across Chile and their location of the major one on the Chile Map is 
shown below at Table Nº 2 
 

Table N¼ 2 Territorial distribution of Chile  
  

Region Capital Province Capital Communes 
XV Regi—n de Arica y 
Parinacota 

Arica Arica Arica Arica 
Camarones 

Parinacota Putre General Lagos 
Putre 

I Regi—n de Tarapac‡ Iquique El Tamarugal Pozo Almonte Cami–a 
Colchane 
Huara 
Pica 
Pozo Almonte 

Iquique Iquique Iquique 
Alto Hospicio 

II Regi—n de Antofagasta Antofagasta Tocopilla Tocopilla Mar’a Elena 
Tocopilla 
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El Loa Calama Calama 
OllagŸe 
San Pedro de Atacama 

Antofagasta Antofagasta Antofagasta 
Mejillones 
Sierra Gorda 
Taltal 

III de Atacama Copiap— Cha–aral Cha–aral Cha–aral 
Diego de Almagro 

Copiap— Copiap— Copiap— 
Caldera 
Tierra Amarilla 

Huasco Vallenar Vallenar 
Freirina 
Huasco 
Alto del Carmen 

IV de Coquimbo La Serena Elqui Coquimbo Andacollo 
Coquimbo 
La Higuera 
La Serena 
Paihuano 
Vicu–a 

Limar’ Ovalle Ovalle 
R’o Hurtado 
Monte Patria 
Combarbal‡ 
Punitaqui 

Choapa Illapel Illapel 
Salamanca 
Los Vilos 
Canela 

V Regi—n de Valpara’so Valpara’so Petorca La Ligua La Ligua 
Cabildo 
Zapallar 
Papudo 
Petorca 

Los Andes Los Andes Los Andes 
San Esteban 
Calle Larga 
Rinconada 

San Felipe de Aconcagua San Felipe San Felipe 
Llaillay 
Putaendo 
Santa Mar’a 
Catemu 
Panquehue. 

Quillota Quillota Quillota 
La Calera 
Nogales 
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Hijuelas 
La Cruz 

Valpara’so Valpara’so Valpara’so 
Vi–a del Mar 
Conc—n 
Quintero 
Puchuncav’ 
Casablanca 
Juan Fern‡ndez 

Marga Marga QuilpuŽ QuilpuŽ 
Limache 
OlmuŽ 
Villa Alemana 

San Antonio San Antonio Algarrobo 
El Quisco 
El Tabo 
Cartagena 
San Antonio 
Santo Domingo 

Isla de Pascua Hanga Roa Isla de Pascua 
VI Regi—n del Libertador Rancagua Cachapoal Rancagua Codegua 
General Bernardo O'Higgins Co’nco 
  Coltauco 
  Do–ihue 
  Graneros 
  Las Cabras 
  Machal’ 
  Malloa 
  Olivar 
  Peumo 
  Pichidegua 
  Quinta de Tilcoco 
  Rancagua 
  Requ’noa 
  Rengo 
  Mostazal 
  San Vicente de Tagua Tagua 
  Colchagua San Fernando ChŽpica 
  Chimbarongo 
  Lolol 
  Nancagua 
  Palmilla 
  Peralillo 
  Placilla 
  Pumanque 
  San Fernando 
  Santa Cruz 
  Cardenal Caro Pichilemu La Estrella 
  Litueche 
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  MarchigŸe 
  Navidad 
  Paredones 
  Pichilemu 
VII Regi—n del Maule Talca Curic— Curic— Curic— 

Huala–Ž 
LicantŽn 
Molina 
Rauco 
Romeral 
Sagrada Familia 
Teno 
VichuquŽn 

Talca Talca Talca 
San Clemente 
Pelarco 
Pencahue 
Maule 
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    San Rafael 
Curepto 
Constituci—n 
Empedrado 
R’o Claro 

Linares Linares Linares 
San Javier de Loncomilla 
Parral 
Villa Alegre 
Longav’ 
Colbœn 
Retiro 
Yerbas Buenas 

Cauquenes Cauquenes Cauquenes 
Chanco 
Pelluhue 

VIII Regi—n del Biob’o Concepci—n „uble  Chill‡n Bulnes 
Chill‡n 
Chill‡n Viejo 
Cobquecura 
Coelemu 
Coihueco 
El Carmen 
Ninhue 
„iquŽn 
Pemuco 
Pinto 
Portezuelo 
Quill—n 
Quirihue 
R‡nquil 
San Carlos 
San Fabi‡n 
San Ignacio 
San Nicol‡s 
Treguaco 
Yungay 

Biob’o Los çngeles Alto Biob’o 
Antuco 
Cabrero 
Laja 
Los çngeles 
MulchŽn 
Nacimiento 
Negrete 

Quilaco 
Quilleco 
San Rosendo 
Santa B‡rbara 
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Tucapel 
Yumbel 

Concepci—n Concepci—n Concepci—n 
Coronel 
Chiguayante 
Florida 
HualpŽn 
Hualqui 
Lota 
Penco 
San Pedro de la Paz 
Santa Juana 
Talcahuano 
TomŽ 

Arauco Lebu Arauco 
Ca–ete 
Contulmo 
Curanilahue 
Lebu 
Los çlamos 
Tirœa 

IX Regi—n de la Araucan’a Temuco Malleco Angol Angol 
Collipulli  
Curacaut’n 
Ercilla 
Lonquimay 
Los Sauces 
Lumaco 
PurŽn 
Renaico 
TraiguŽn 
Victoria 

Caut’n Temuco Temuco 
Carahue 
Cholchol 
Cunco 
Curarrehue 
Freire 
Galvarino 
Gorbea 
Lautaro 
Loncoche 
Melipeuco 
Nueva Imperial 
Padre Las Casas 
Perquenco 
PitrufquŽn 
Puc—n 
Saavedra 
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Teodoro Schmidt 
ToltŽn 
Vilcœn 
Villarrica 

XIV Regi—n de los R’os Valdivia Valdivia Valdivia Valdivia 
Corral 
Lanco 
Los Lagos 
Mariquina 
M‡fil  
Paillaco 
Panguipulli 

Ranco La Uni—n La Uni—n 
Futrono 
Lago Ranco 
R’o Bueno 

X Regi—n de Los Lagos Puerto Montt Osorno Osorno Osorno 
Puerto Octay 
Purranque 
Puyehue 
R’o Negro 
San Pablo 
San Juan de la Costa 

Llanquihue Puerto Montt Calbuco 
Cocham— 
Fresia 
Frutillar 
Llanquihue 
Los Muermos 
Maull’n 
Puerto Montt 
Puerto Varas 

ChiloŽ Castro Ancud 
Castro 
Chonchi 
Curaco de VŽlez 
Dalcahue 
Puqueld—n 
QueilŽn 
Quell—n 
Quemchi 
Quinchao 

Palena ChaitŽn ChaitŽn 
Futaleufœ 
HualaihuŽ 
Palena 

XI Regi—n de AysŽn del General 
Carlos Ib‡–ez del Campo 

Coihaique Coihaique Coihaique Coihaique 
Lago Verde 

AisŽn Puerto AisŽn AisŽn 
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Cisnes 
Guaitecas 

General Carrera Chile Chico Chile Chico 
R’o Ib‡–ez 

Capit‡n Prat Cochrane Cochrane 
O'Higgins 
Tortel 

XII Regi—n de Magallanes y de la Punta Arenas òltima Esperanza Puerto Natales Natales 
Ant‡rtica Chilena Torres del Paine 
  Magallanes Punta Arenas Laguna Blanca 
  Punta Arenas 
  R’o Verde 
  San Gregorio 
  Tierra del Fuego Porvenir Porvenir 
  Primavera 
  Timaukel 
  Ant‡rtica Chilena Puerto Williams Cabo de Hornos 
  Ant‡rtica 
Regi—n Metropolitana de Santiago Santiago Chacabuco Colina Colina 

Lampa 
Tiltil  

Cordillera Puente Alto Puente Alto 
San JosŽ de Maipo 
Pirque 

Maipo San Bernardo San Bernardo 
Buin 
Paine 
Calera de Tango 

Talagante Talagante Isla de Maipo 
El Monte 
Padre Hurtado 
Pe–aflor 
Talagante 

Melipilla Melipilla Curacav’ 
Mar’a Pinto 
Melipilla 
San Pedro 
AlhuŽ 

Santiago Santiago Cerrillos 
Cerro Navia 
Conchal’ 
El Bosque 
Estaci—n Central 
Huechuraba 
Independencia 
La Cisterna 
La Granja 
La Florida 
La Pintana 
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La Reina 
Las Condes 
Lo Barnechea 
Lo Espejo 
Lo Prado 
Macul 
Maipœ 
„u–oa 
Pedro Aguirre Cerda 
Pe–alolŽn 
Providencia 
Pudahuel 
Quilicura 
Quinta Normal 
Recoleta 
Renca 
San Miguel 
San Joaqu’n 
San Ram—n 
Santiago 
Vitacura 

Total 15 regions, 54 provinces y 346 communes 
 
 
 A.4.2.  Description of a typical small-scale CDM programme  activity (CPA): 
 
A typical CDM Programme Activity (CPA) consists in covering a closed Solid Waste Disposal 
Sites (SWDS) or covering a closed cell of a Solid Waste Disposal Sites (SWDS) with a Methane 
Oxidation Layer (MOL) also known as “Biocover”. The MOL consists of Methane Oxidizing 
Material (MOM), which is biologically, and mechanically processed biomass known as ‘refined 
stabilized biomass’ (SB).  
 
SB is compost or a compost-like product available from mechanical biological treatment (MBT) 
plants or aerobic composting facilities. For the production of methane oxidising material, SB is 
used as raw material and submitted to refinement and maturation in order to fulfil the technical 
requirements for MOL application. A gas distribution layer (if any) will be placed below the 
MOM. 
 
The methodology applicable for the project activity according to the UNFCCC’s published small 
scale methodology AMS.IIIAX “Methane oxidation layer (MOL) for solid waste disposal sites”, 
version 01 This methodology covers projects that falls under sectoral scope13 (waste handling and 
disposal).  
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  A.4.2.1.  Technology or measures to be employed by the SSC-CPA:  
  
The MOL technology application includes two major steps: 
 

1. Production and/or acquisition of required cover material with appropriate properties 
 
a. Methane Oxidizing Material (MOM) compost or compost-like materials derived from 
SB 
b. Soil/construction material for gas distribution layer (if any) 
 

2. Construction of the MOL as landfill cover 
 
a. Landfill surface shaping (if necessary) 
b. Placement of MOL layers (gas distribution, MOM) 

 
The technology for the SB refinement (production of Methane Oxidizing Material) can be 
characterized as follows: 
 

¥ The facility is designed for a determinate processing capacity  
¥ Output of the SB 
¥ Extraction of disturbing substances (if any) 
¥ Screening and segregation of useful fractions (if apply) 
¥ Blending with amendment materials for mechanical structure and compressibility (if 

necessary) 
¥ Maturation 
¥ Moisture control 

 
The construction of the MOL consists of several subsequent steps: 
 

¥ Shaping of the existing landfill surface. 
¥ Construction of a gas distribution layer (0.3-0.5 m thickness) of gravel, crushed rubble or 

similar materials. (if apply) 
¥ Placing of the MOM as top layer ( approximately 2 m thickness)5 without compaction to 

maintain permeability. 
 
Process steps 
 
An overall scheme of the process of refinement and MOL application is presented in the figure Nº 
1 SB is compost or a compost-like product available from mechanical biological treatment (MBT) 
plants or aerobic composting facilities (ACF), if it is necessary the SB is submitter to a refinement 
process. Then MOM is transported to the old landfill site and placed as the top layer of the MOL. 
Another material will be placed as gas distribution layer below the MOM. The amount of MOM 
material is sufficient to place a landfill cover in an area ensuring a minimum thickness of 
approximately 2 m. 
 
                                                        
5 Thickness of MOL and gas distribution layer/balancing layer during application (m) �8  shall be between 
1.2-2.5 m for MOL and 0.3-0.5 m for distribution layer. In order to sustain the biological process the 
temperature in the lower part of the MOL should not permanently fall under 15°C. Hence in cold climate 
conditions a larger thickness is required to avoid low temperatures. [III.AX./Version 01 EB 65 Page 9] 
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Figure Nº 1 
General Process diagram  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This oxidation process is usually mediated by a group of bacteria known as methanotrophs. 
Landfill top covers, which optimize environmental conditions for methanotrophic bacteria and 
enhance biotic methane consumption, are often called “biocovers”.  
 
Manipulation of landfill covers to maximize oxidation capacity provides a promising 
complementary strategy for the control of methane emissions escaping gas collection, as well as for 
emission mitigation to smaller or older sites where methane production is too low for energy 
recovery or flaring, and installation of a gas extraction system is inefficient. Engineered biocovers 
can be used as gas emission control on landfills containing waste with low methane production 
potential, as well as on non-engineered waste disposal sites, e.g. in developing countries. 
 
The biocovers (or Methane Oxidation Layers – MOL) are used to oxidize Methane into Carbon 
Dioxide, hence they are mitigating the GHG emissions of landfills (see Figure Nº 2) 
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Figure Nº 2 
The physical scheme of a methane oxidation layer (referential) 
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  A.4.2.2.  Eligibility criteria for inclusion of a SSC-CPA in the PoA:  
 
 
A CPA to be included in the proposed PoA shall fulfill the following conditions: 
 

i. The CPA is within the Republic of Chile and hence its boundary6 is consistent with the 
geographical boundary of the PoA.  

ii. The CPA would be a private company or public entity (such as a municipality) 
iii. Documentary evidence that the start date of the CPA is not prior to the commencement of 

validation of the programme of activities. 
iv. The CPA Operator shall demonstrate that the project activity not lead to double counting . 
v. CPA will meet the requirements including applicability criteria of the latest version of 

AMS.III.AX. 
vi. An agreement shall be in place between the CPA and the Coordinating and Managing 

Entity (CME), authorizing the CME to include the CPA into the PoA and therefore ceding 
the carbon rights to the CME. 

vii. The CPA shall take responsibility for operating the avoidance methane emission project, as 
per the guidelines and training provided in the program.   

viii. At the time of inclusion of the CPA in the PoA, there is no enforced regulation in Chile 
that prohibits the current disposal of MSW (landfilling). 

ix. The maximum distance for transporting compost or compost-like materials for the MOL 
construction will be 200 km. 

x. CPA must be in compliance with all laws and regulations of Chile. 
xi. No diversion of official development assistance has taken place in case the CPA receives 

funding from an Annex I parties. 
 
 A.4.3.  Description of how the anthropogenic emissions of GHG by sources are reduced 
by a SSC-CPA below those that would have occurred in the absence of the registered PoA 
(assessment and demonstration of additionality): 
 

(i) The proposed PoA is a voluntary coordinated action; 
 

The proposed PoA is a voluntary and coordinated action, which will develop capacity across Chile 
to managed in a sustainable way close landfills (applicable to close landfill or to a close cell inside 
the landfill) by the application of a methane oxidation layer (MOL) on top of it, and seek then for 
carbon finance support. In doing so the PoA will encourage a sustainable solid waste disposal site 
(SWDS) management system. Among all laws and regulations linked to waste treatment there are 

                                                        
6 The Board clarified that the boundary of the programme can be amended post-registration to include an 
additional Host Party provided the following three conditions are met: (a) The existing registered PoA design 
document (POA-DD) is revised to reflect the changes, in particular, the eligibility criteria for inclusion of 
CPAs; (b) A designated operation entity (DOE) confirms that the baseline established in the POA-DD is 
applicable to the extended programme boundary; and (c) The DNA of the new Host Party issues a letter of 
approval for the programme and a letter of authorization for the co-ordinating and managing entity. [EB 60 
Report Annex 26]. The coordinating and managing entity of this PoA (Carbon United SpA) expressed 
its formal interest to expand the boundary (at post-registration stage) to other Non-Annex I countries 
in Central and/or South America. 
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no mandatory laws or regulations in Chile stipulating MOL in landfills or recourse to carbon 
finance for the development of such methane avoidance project. 

 
(ii) If the PoA is implementing a voluntary coordinated action, it would not be implemented 

in the absence of the PoA; 
 
If the proposed PoA is not implemented, the current practice would be continued, and no avoidance 
of GHG emission would be achieved. There are no incentives for project implementers to invest 
into MOL technology in Chile, such voluntary coordinated action would not be implemented in the 
absence of this PoA except in another PoA or a stand-alone CDM project. Therefore, the project 
activity would not be attractive without CDM revenues. 
 

(iii) If the PoA is implementing a mandatory policy/regulation, this would/is not enforced;  
 
Not applicable. This PoA is not implanting a mandatory policy/regulation. 
 

(iv) If  mandatory a policy/regulation is enforced, the PoA will lead to a greater level of 
enforcement of the existing mandatory policy/regulation.  

 
Not applicable. The PoA will not lead to a greater level of enforcement of the existing mandatory 
policy/regulation. 
 
 
 A.4.4.  Operational, management and monitoring plan for the programme of activities 
(PoA): 
 
 A.4.4.1.  Operational and management plan: 
 
The proposed PoA involves a range of operational activities in order to implement and manage 
each CPA by the managing entity (Carbon United SpA) and the CPA owner within the PoA. 
 
Entity  Management Responsibilities and 

Arrangements 
Carbon United SpA • Maintain existing relationship with the project 

owner (e.g. conduct training for data 
monitoring) 
• Periodic collect monitoring data 
• Prepare monitoring reports for emission 
reduction 
verification 

CPA owner • Implement methane avoidance project activity 
(construction, daily operation, and maintenance 
of the MOL) 
• Prepare monitoring data 

 
In addition to the above management tasks, Carbon United SpA will implement the following 
operational elements to ensure proper management and oversight of the proposed PoA. 
 

(i) a record keeping system for each CPA under the PoA,  
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In order to unambiguously identify each methane avoidance project activity participating in the 
PoA a serial numbering system will be implemented that uniquely identify each project activity 
through numbers for the CPA and the landfill facility. This serial numbering system will be used to 
record baseline and monitoring data on a continuous basis using a MS Excel database. In this way 
the PoA coordinating entity will be able to track the emission reduction of each landfill facility 
over the full duration of the crediting period. 
 
Each CPA will follow the record keeping and monitoring requirements stipulated in AMS.III.AX 
version 01. 
 
In summary, Carbon United SpA will record and document CPA detail information as follows: 
 
- Name of the CPA and its project capacity 
- The name, address, and project owner details of each participating CPA 
- The geographical coordinates of each CPA (GPS coordinates of each landfill facility) 
- The record of technical specification of each landfill participating in the CPA 
 
Carbon United SpA will be responsible for the management of records and data associated with 
each CPA. The MS Excel database will be updated manually using the data supplied by the 
participating landfill facilities. It will form the basis for the verification of CPAs and be available 
for inspection by the DOE at any point in time. 
 

(ii) a system/procedure to avoid double accounting e.g. to avoid the case of including a new 
CPA that has been already registered either as CDM project activity or as a CPA of 
another PoA,  

 
The database described above will be used to perform a double accounting check. Every new CPA 
will be 
compared to the already existing database and the list of project activities that are under validation 
or registered at the UNFCCC. Moreover as shown below, the project implementers will be made 
aware of the double accounting principle and will certify that the proposed CPA is registered under 
the Clean Development Mechanism of the UNFCCC or any voluntary scheme. 
 

(iii) the provisions to ensure that those operating the CPA are aware and have agreed that their 
activity is being subscribed to the PoA;  

 
In order to avoid double accounting and to ensure that the operators of the CPA are aware of and 
have agreed that their activity is being subscribed to the PoA the implementing entity of a CPA 
shall enter into a contractual arrangement with the coordinating entity including respective 
provisions that: 
 
- The CPA has not been and will not be registered as a single CDM project activity nor as a CPA 
under another PoA. 
- The implementing entity is aware that the CPA will be subscribed to the present PoA. 
- The implementing entity cedes its rights to claim and own emission reductions under the Clean 
Development Mechanism of the UNFCCC or any voluntary scheme to the managing entity of the 
present PoA. 
- The implementing entity certifies that the CPA is not registered under the Clean Development 
Mechanism of the UNFCCC or any voluntary scheme 
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Using the unique identification for each participating landfill facility, the PoA coordinating entity 
will confirm that a facility has not already been registered or entered validation as a CDM project 
activity or as a CPA of another PoA. Should such a case occur then the coordinating entity would 
not proceed with inclusion of the corresponding CPA in the PoA. 
 

(iv) If mandatory a policy/regulation is enforced, the PoA will lead to a greater level of 
enforcement of the existing mandatory policy/regulation.  

 
Not applicable 
 
 A.4.4.2.  Monitoring plan: 

 
(i) Description of the proposed statistically sound sampling method/procedure to be used 

by DOEs for verification of the amount of reductions of anthropogenic emissions by 
sources or removals by sinks of greenhouse gases achieved by CPAs under the PoA.   
 

(ii) In case the coordinating/managing entity opts for a verification method that does not 
use sampling but verifies each CPA (whether in groups or not, with different or 
identical verification periods) a transparent system is to be defined and described that 
ensures that no double accounting occurs and that the status of verification can be 
determined anytime for each CPA; 

 
For complying with points (i) and (ii) The coordinating entity will submit CPAs for verification by 
the DOE pursuant to the sequence described below: 

1. The coordinating entity will continuously update a list of all CPAs 

2. The coordinating entity collects the monitoring information for all CPAs that will be 
verified and prepares one monitoring report for each CPA. 

3. Desk review and on-site assessment of the CPAs 

4. The DOE computes total verified emission reductions by the PoA 

 
1) - Maintenance of a list of verification procedures to be applied to each CPA 
 
The coordinating entity will develop and continuously update a list of CPAs that clearly and 
uniquely identifies each CPA and lists further important information to build the basis in order to 
compile a monitoring report, such as the crediting period start date of each CPA. 
 
2) - Collection of monitored parameters and elaboration of the monitoring plan 
 
Each monitoring report will compile all required monitoring information for a CPA that will be 
verified by the DOE. This report will unambiguously set out the data relating to the emission 
reductions generated 
by each specific CPA during the monitoring period consistent with the requirements of this PoA-
DD and the corresponding CPA-DD. 
 
The monitoring plan for parameters included in section E.7.1 will be implemented for each CPA 
with assistance from the coordinating entity as follows: 
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• CPA owner will implement each CPA individually and monitor and record all parameters 
included in section E.7.1. 
• The coordinating entity will provide guidance to CPA owner on how monitoring should be 
conducted and data should be collected in regards to emission reductions calculation. 
• The CPA owners will provide data on monitored parameters included in section E.7.1 to the 
coordinating entity. 
• The coordinating entity will document and store all parameters included in section E.7.1 provided 
by CPA owners in an electronic database, while primary data will be stored by CPA owner. 
• The coordinating entity review relevant monitoring documents, prepare the monitoring reports of 
the CPAs, and provide the latter to the DOE. 
 
3) - Desk review and on-site assessment of the CPAs 
 
The DOE performs a desk review of the monitoring information of all CPAs and performs on-site 
assessments if deemed as necessary as per procedures determined by the CDM Validation and 
Verification Manual. 
At the end of the desk review and the on-site assessments, the coordinating entity shall provide an 
updated monitoring report elaborated in light of the DOE findings. 
 
4) - The DOE computes total verified emission reductions by the PoA 
 
The DOE approves the final monitoring report provided by the coordinating entity and certifies that 
(i) 
the list and type of data collected and provided within the monitoring report is consistent with the 
monitoring plan of each CPA (ii) ERs are estimated as described in this PoA-DD and the respective 
CPA-DD and are not miscalculated. 
 
With the current version of the PoA-DD, all CPAs will need to undergo verification. However, in 
the case 
of an approved guideline/standard/procedure that addresses CPA level sampling, the CME might 
develop a sampling plan that is in line with such guideline/standard/procedure. Such sampling plan 
shall be validated by a DOE and approved by the UNFCCC. Such sampling approach would be 
applied for the above step 3 and 4, step 1 and 2 will not be affected by a sampling approach. 
 
 A.4.5.  Public funding of the programme of activities (PoA): 
 
The PoA does not receive any public funding. 
 
SECTION B.  Duration of the programme of activities (PoA)   
 
 
B.1. Starting date of the programme of activities (PoA):  
 
The PoA is planned to be start on 1st December 2012. Carbon United SpA confirms that the starting 
date will not commence before the date of registration. 
 
B.2. Length of the programme of activities (PoA): 
 
28 years 
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SECTION C.  Environmental Analysis 
>> 
C.1. Please indicate the level at which environmental analysis as per requirements of the 
CDM modalities and procedures is undertaken.  Justify the choice of level at which the 
environmental analysis is undertaken:  
 

1. Environmental Analysis is done at PoA level    !  
2. Environmental Analysis is done at SSC-CPA level    !  

 
Due to the highly localized and site-specific environmental impacts of each project in particular, 
the geographical location, capacity and construction plan among others, each CPA will have a 
separate environmental assessment. The environmental analysis for each CPA will be conducted in 
line with applicable national environmental policies that will be identified at the time of the 
inclusion of each CPA. 
 
C.2. Documentation on the analysis of the environmental impacts, including transboundary 
impacts:  
 
The documentation required will be the nationally defined environmental impact assessment (DIA, 
EIA or Relevance Letter) if applicable (see C.3.) approved by the Chilean environmental authority 
(Environment Ministry) which will be conducted at CPA level. Projects with trans-boundary 
impacts will not be eligible under this proposed PoA. As this PoA is to be developed in the 
Republic of Chile only, trans-boundary impacts are not expected to occur.    
 
C.3. Please state whether in accordance with  the host Party laws/regulations, an 
environmental impact assessment is required for a typical CPA, included in the programme 
of activities (PoA),: 
 
On March 9th 1994 the Official Gazette (Diario Nacional) published Law Nº 19,300 the so called 
“National Law on the Environment”.  
 
Currently, companies that wish to develop a new project in Chile will have to follow the legal 
regulations prescribed in Law N° 19,300 so called “Ley de Bases del Medio Ambiente”.  
 
The mentioned Law indicates the type of projects that must submit an Environmental Impact 
Assessment (EIA) and also sets out the criteria for determining whether an investment project 
needs to present just an Environmental Impact Statement (DIA ). 
 
The Environmental Impact Assessment (EIA) is a complex document basically applicable to large-
scale investment projects, which might have a significant impact on the environment, and whose 
potential effects are either not entirely regulated or else depend on subjective opinions (for example 
the alteration of landscapes with heritage value or effects on a community and its culture, etc.). 
 
On the contrary Environmental Impact Statement (DIA) is a rapid legal pathway applicable to 
projects whose activities that was already adequately regulated by local environmental standards. 
 
Because the CPAs under this POA has tight project boundaries with low environmental impacts 
confined within these boundaries then the CPA owner require to submit and approve an 
Environmental Impact Statement (DIA) under Chilean Law.  
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However, very small CPAs probably does not even require to submit a DIA this situation will be 
sanctioned by the National environmental authority on case-by-case basis according to the merit of 
each CPA. 
 
The DIA was presented in the form of a sworn statement, in which the responsible party (the 
proponent) states that the project or activity complies with ruling environmental legislation (Art. 18 
– Law 19,300). 
 
The resolution classifying an DIA as positive or negative has the nature of a environmental permit, 
because if it is positive, no state agency can deny the relevant environmental authorizations, and if 
it is negative, state agencies are obliged to deny the corresponding authorizations or relevant 
environmental permits (Art. 24 – Law 19,300). 
 
SECTION D.  StakeholdersÕ comments 
 
D.1. Please indicate the level at which local stakeholder comments are invited.  Justify the 
choice:  
 

1. Local stakeholder consultation is done at PoA level    !  
2. Local stakeholder consultation is done at SSC-CPA level    !  

 
As every CPA might present different circumstances and opinions of the relevant communities the 
local stakeholder comments will be invited separately for each CPA and not at PoA level. 

In the case of projects which must analyze its environmental impacts through an Environmental 
Impact Study (EIS), a formal stakeholder consultation needs to be included as part of the 
assessment process by the environmental authority. This stakeholder consultation is defined in 
articles 49 to 53 of Law N° 19,300. The coordination of the process is in charge of the 
Environmental Authority, who defined specific mechanisms to ensure an informed participation of 
the community based on the characteristics of the project. The project developer must publish a 
summary of the project in the Official Gazette and in a local or national newspaper; any person 
affected by the project can submit comments to the Environmental Authority during the following 
60 days. These observations are to be weighted by the Environmental Authority and taken into 
account in the environmental approval process. 

In the case of CPAs which assess its environmental impacts through an Environmental Impact 
Statement (DIA ) and those which don’t need to go through the Environmental Impact Assessment 
System (EIA), the stakeholder consultation process before mentioned is not required. In these 
cases, the CPA implementer, taking into account the CPA’s local circumstances, will define the 
invitation and compilation of comments by local stakeholders. The invitation for comments by 
local stakeholders shall be made in an open and transparent manner, in a way that facilities 
comments to be received from local stakeholders. 
 
D.2. Brief description how comments by local stakeholders have been invited and compiled: 
 
Not applicable. Comments from local stakeholders will be invited at CPA level. 
 
D.3. Summary of the comments received: 
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Not applicable. Comments from local stakeholders will be invited at CPA level. 
 
D.4. Report on how due account was taken of any comments received: 
 
Not applicable. Comments from local stakeholders will be invited at CPA level. 
 
SECTION E.  Application of a baseline and monitoring methodology  
 
E.1. Title and reference of the approved SSC baseline and monitoring methodology applied 
to a SSC-CPA included in the PoA:  
 
Sectoral scope : 13 
Category : AMS-III.AX / Version 1.0 “Methane oxidation layer (MOL) for solid waste disposal 
sites” 
 
The CPA included in the PoA will also utilize:  
 

¥ “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion” Version 
02, EB 41, Annex 11. 

¥ “Emissions from solid waste disposal sites” Version 06.0.0, EB 65, Annex 19 
¥ “Tool to calculate baseline, project and/or leakage emissions from electricity consumption” 

Version 01, EB 39, Annex 7 
 

E.2. Justification of the choice of the methodology and why it is applicable to a SSC-CPA: 

AMS.III.AX Version 0.1 is applied in this PoA because the programme involves project activities 
wich require construction of a methane oxidation layer (MOL) on top of a municipal solid waste 
disposal site (SWDS) with low residual surface methane emission. The project activity may include 
the following activities or, where applicable, combinations of these activities. Detailed description 
of the justification of choice of the methodology is given in the following Table. 

 
Table Nº 3  

Applicability of AMS-III.AX 
 

 N¼ The applicability criteria of AMS.III.AX 
version 1.0 

Compliance of CPA with the given 
requirement of the  

1 

This methodology is applicable to project 
activities involving the construction of a 
methane oxidation layer (MOL) on top of a 
municipal solid waste disposal site (SWDS) with 
low residual surface methane emission (less than 
4 L CH4.m-2.h-1). The purpose is to avoid the 
release of methane through biological oxidation 
in the MOL. 

The CPA to be implemented under this PoA will 
involve the construction of MOL on top of a 
SWDS. The sites should have in their surface 
less than 4 L CH4.m-2.h-1. The activity will 
contribute in the avoidance of methane emissions 
to the atmosphere. 

2 

The project activity does not recover or combust 
methane (unlike AMS-III.G “Landfill Methane 
Recovery”), and does not undertake controlled 
combustion of the waste (unlike AMS-III.E 
“Avoidance of methane production from decay 

The CPA to be implemented under this PoA will 
not; 
 
a) Recover or combust methane. 
b) Undertake controlled combustion of the waste. 
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of biomass through controlled combustion, 
gasification or mechanical/thermal treatment”) 
or avoid methane production through 
composting (unlike AMS-III.F “Avoidance of 
methane emissions through composting”) 

c) Avoid methane production through 
composting. 
 

3 

This methodology is applicable as a landfill 
management concept where landfill gas 
collection and treatment is not applicable due to 
either low concentration of landfill gas (less than 
4 L CH4.m-2.h-1) or due to other reasons, which 
make the installation of a gas collecting system 
impractical. In order to verify whether this 
applicability condition is met project proponents 
shall make the ex ante baseline estimation as per 
the procedures of paragraph 9 below, divided by 
the surface area of the SWDS 

To verify the applicability of the landfill 
management concept define by the methodology, 
each CPA would calculated ex ante baseline 
estimation as per the procedures of paragraph 9 
of the meth, divided by the surface area of the 
SWDS. 

4 

This project activity is only eligible for SWDS 
(or individual cells of a SWDS) that are no 
longer receiving wastes for disposal. This 
methodology is not applicable in case a legal 
regulation is in place requiring the surface 
covering with methane oxidizing materials. The 
methodology is also not applicable at SWDS (or 
individual cells of a SWDS) with an active gas 
extraction system. 

The CPA to be implemented under this PoA 
would demonstrate that the SWDS is not 
operated by a certificated emitted by a competent 
authority.  
At the moment of incorporate the CPA to the 
PoA no law will be mandatory in regard to force 
the construction of MOL in the SWSD. 
No CPAs with active gas extraction system 
would be incorporate to these PoA. 
 
 

5 
Measures are limited to those that result in 
annual emission reduction of 60 ktCO2 
equivalent or less.  

This PoA only includes individual CPAs which 
will result in less than or equal to 60 kt CO2 
equivalent annually of emissions reduction 
because of the implementation of their project 
activity. 

6 

The project boundary is the physical, 
geographical site: 

(a) Where the application of MOL 
takes place (solid waste disposal 
site); 

(b) Where the production of MOM 
(refinement of SB material) 
takes place; and 

(c) Where the transportation of 
MOM to the SWDS occurs 

The CPAs would considered in the project 
boundary:  

(a) Where the application of MOL 
takes place (solid waste disposal 
site); 

(b) Where the production of MOM 
(refinement of SB material) 
takes place; and 

(c) Where the transportation of 
MOM to the SWDS occurs 

7 

The baseline scenario is the situation where, in 
the absence of the project activity, decomposing 
biomass and other organic components disposed 
at waste disposal sites, decay anaerobically and 
emit methane to the atmosphere. Baseline 

There is no law in Chile for captured, fuelled or 
flared methane in SWDS. Furthermore the 
baseline scenario for CPAs in this PoA is; 
decomposing biomass and other organic 
components disposed at waste disposal sites, 
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emissions shall exclude emissions of methane 
that would have to be captured, fuelled or flared 
in order to comply with national or local safety 
requirement or legal regulations. 

decay anaerobically and emit methane to the 
atmosphere.  

8 

Project activity emissions consist of: 

(a) CO2 emissions due to 
incremental transportation 
distances; 

(b) CO2 emissions from electricity 
and/or fossil fuel consumption 
by the project activity facilities; 

(c) Residual methane emissions 
from SWDS covered by MOL. 

CPAs would considered for the calculation of the 
Project emission, the followings; 

(a) CO2 emissions due to 
incremental transportation 
distances; 

(b) CO2 emissions from electricity 
and/or fossil fuel consumption 
by the project activity facilities; 

(c) Residual methane emissions 
from SWDS covered by MOL 

 
 
E.3. Description of the sources and gases included in the SSC-CPA boundary  
!
"#$!%&'$()*$! '+$*&,)-! -.! /#$!0,-1$+/!&+/)2)/3! )'!0$,+$)2$4!&'! /#$!+-*/)*5&/)-*! -.! /#$!+5,,$*/!
0,&+/)+$6!4$'+,)%$4!&'!/#$!')/5&/)-*!7#$,$!/#$!89:8!)'!$;)//)*<!;$/#&*$!/-!/#$!&/;-'0#$,$= !
>$/#&*$!)'!/#$!')*<( $!%&'$()*$!$;)'')-*!'-5,+$!)*!/#$!0,-1$+/!&+/)2)/3=!
!
As established in AMS.III.AX v.01, for each individual SSC-CPA The project boundary is the 
physical, geographical site; where the application of MOL takes place (solid waste disposal site), 
where the production of MOM (refinement of SB material) takes place and where the 
transportation of MOM to the SWDS occurs (see Figure Nº 3 below). !
!

Figure Nº 3 
 Project Boundary for each individual SSC-CPA 
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Table Nº 4 
Summary of Gases and Sources included in project boundary 

 
 Source Gas  Justification / Explanation 

B
as

el
in

e 

Emissions from 
decomposition 
of waste at the 
landfill site 

CH4 Included The major source of emissions in the baseline 
N2O Excluded N2O emissions are small compared to CH4 emissions 

from landfills.  Exclusion of this gas is conservative 
CO2 Excluded CO2 emissions from the decomposition of organic 

waste are not accounteda 

Emissions 
from electricity 
consumption 

CO2 Excluded Excluded for simplification.  This is conservative 
CH4 Excluded Excluded for simplification.  This is conservative 
N2O Excluded Excluded for simplification.  This is conservative  

Emissions 
from thermal 
energy 
generation 

CO2 Excluded Thermal energy generation is not included in the PoA 
CH4 Excluded Excluded for simplification.  This is conservative 
N2O Excluded Excluded for simplification.  This is conservative 

P
ro

je
ct

 A
ct

iv
ity

 

On-site fossil 
fuel 
consumption 
due to the 
project activity 
other than for 
electricity 
generation 

CO2 Included May be an important emission source.  It includes 
vehicles used on-site, etc 7 

CH4 Excluded Excluded for simplification.  This emission source is 
assumed to be very small 

N2O Excluded Excluded for simplification.  This emission source is 
assumed to be very small 

Emissions 
from on-site 
electricity use 

CO2 Included May be an important emission source.  8 
CH4 Excluded Excluded for simplification.  This emission source is 

assumed to be very small 
N2O Excluded Excluded for simplification.  This emission source is 

assumed to be very small 
Emissions 
from thermal 
energy 
generation 

CO2 Excluded Thermal energy generation is not included in the PoA 
CH4 Excluded Thermal energy generation is not included in the PoA 
N2O Excluded Thermal energy generation is not included in the PoA 

Direct 
emissions from 
the waste 
treatment 
processes. 

N2O Excluded Excluded for simplification.  This emission source is 
assumed to be very small. 

CO2 Excluded Incineration, gasification or combustion of fossil 
based waste are not included in the PoA.  

CH4 Included The composting process may not be complete and 
result in anaerobic decay.   

Emissions 
from waste 

CO2 Excluded Wastewater treatment is not included in the PoA. 

CH4 Excluded Wastewater treatment is not included in the PoA. 

                                                        
a CPAs wishing to neglect these emission sources shall follow the clarification in Annex 2 of EB 22 report 

which states that “magnitude of emission sources omitted in the calculation of project emissions and 
leakage effects (if positive) should be equal to or less than the magnitude of emission sources omitted in the 
calculation of baseline emissions”. 

7 This source will no significant at CPAs where Aerated Static Pile (ASP) composting technology will be 
used. 
8 This source will no significant at CPAs where Aerated Static Pile (ASP) composting technology by natural 
convection (passive aeration) will be used. 
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 Source Gas  Justification / Explanation 
water 
treatment 

N2O Excluded Excluded for simplification.  This emission source is 
assumed to be very small 

 
 
E.4. Description of how the baseline scenario is identified and description of the identified 
baseline scenario:  
 

The baseline scenario is the situation where, in the absence of the project activity, decomposing 
biomass and other organic components disposed at a closed waste disposal site/cell, decay 
anaerobically and emit methane to the atmosphere. Baseline emissions shall exclude emissions of 
methane that would have to be captured, fuelled or flared in order to comply with national or local 
safety requirement or legal regulations 

The national regulation of landfill (Supreme Decree Nº 189/2005) does not enforce landfill gas 
avoidance. The current law just provide the basic security criteria for a minimum management of a 
closed landfill/cell.  

The current situation in SWDS in Chile is that no methane is captured and/or flared or eliminated 
or mitigation of methane emission, as national regulations does not enforced and provide a SWDS 
management.  
 
E.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 
those that would have occurred in the absence of the SSC-CPA being included as registered 
PoA (assessment and demonstration of additionality of SSC-CPA): >> 
 

E.5.1.   Assessment and demonstration of additionality for a typical SSC-CPA: 
 
The latest version of the “Tool for the demonstration and assessment of additionality”, version 
06.0.0 will be used to demonstrate the additionality of the program. 
 
Step 1. Identification of alternatives to the project activity consistent with current laws and 
regulations 
 
Sub-step 1a. Define alternatives to the project activity: 
 
Realistic and credible alternatives available are the following: 
 
?(/$,*&/)2$!?@!A-*/)*5&/)-*!-.!/#$!+5,,$*/! ')/5&/)-*!7)/#-5/!0,-1$+/!&+/)2)/36!2$*/)*<!;$/#&*$!
$;)'')-*'!4),$+/(3!/-!/#$!&/;-'0#$,$B !
Alternative B: The project activity not implemented as a CDM project; 
Alternative C:  Collection and flaring system of the emitted methane. 
 
Alternative A is the common practice for closed landfill management in Chile. Methane emissions 
are vented directly into the atmosphere by simple passive control system (final cover) installed for 
limited safety reasons in order to minimize the infiltration of rainfall and prevent uncontrolled 
output of biogas, in most landfills without registered CDM Project Activity. 
Alternative B is not feasible since the proposed project will not generate financial or economic 
benefits other than the CDM related income. That is, without assistance from the CDM or any other 
external source, the methane avoidance presents no economic incentives for closed landfill 
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operators. Alternative C is not financially and technically viable. Methane concentrations are too 
low for flaring. 
 
Sub-step 1b: Consistency with mandatory laws and regulations: 
 
There is no existing law requiring landfills to adopt avoidance of methane emission systems, nor 
does any law forbid the modification of the current waste treatment systems. All alternatives are 
therefore credible alternatives to the project developer and are consistent with applicable laws. 
 
As stated in the previous section for assessment of the baseline scenario, all alternatives are in 
compliance with the mandatory laws and regulations that are set by the Government of Chile. 
 
Step 2:  Investment analysis  
 
Determine whether the proposed CPA is not economically or financially feasible, without the 
revenue from the sale of certified emission reductions (CERs) 
 
Sub-step 2a:  Determine appropriate analysis method  
 
Due the CPA and the alternatives identified in Step 1 generate no financial or economic benefits 
other than CDM related income, then the CPA should apply the simple cost analysis (Option I).   
 
Sub-step 2b:  Option I.  Apply simple cost analysis  
 
Document the costs associated with the CPA project activity and the alternatives identified in Step 
1 and demonstrate that there is at least one alternative, which is less costly than the project activity.  
 
If it is concluded that the proposed CPA project activity is more costly than at least one alternative 
then proceed to Step 4 (Common practice analysis). 
 
Step 3. Barrier analysis 
 
In order to apply barrier analysis to the proposed project activity, it is required to show the project 
activity faces barriers that: 
 
(a) Prevent the implementation of this type of proposed activity; and 
(b) Do not prevent the implementation of at least one of the alternatives. 
 
The demonstration involves two sub-steps: 
 
Sub-step 3a. Identify barriers that would prevent the implementation of the proposed CDM project 
activity 
 
The sustainable management of closed SWDS and/or cell of a SWDS implementation faces 
investment and technological barriers, and barriers due to prevailing practice. 
 
1) Investment barrier 
 
?!.)*&*+)&((3!;-,$!2)&%($!&(/$,*&/)2$!/-!/#$!0,-1$+/!&+/)2)/3!7)/#-5/!A:>!)'!/#$!+-*/)*5&/)-*!-.!/#$!
0,$'$*/! ')/5&/)-*! 45$! /-! %-/#! /#$! &2-)4&*+$! -.! +&0)/&(! )*2$'/;$*/'! &*4! /#$! &(;-'/! C$,-!
;&)*/$*&*+$! +-'/'! 7#$*! ($&2)*<! /#$! (&*4.)((! )*! /#$! +5,,$*/! +-*4)/)-*=! D*! <$*$,& (6! ,$<5(&/)-*! )*!
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A#)($! 4-$'*E/! '0$+).3! /#$! F)*4! -.! (&*4.)((! +-2$,'! #$*+$! (&*4.)((! -0$,&/-,! 7)((! &00(3! /#$! +#$&0$'/!
;$/#-4!-.!(&*4.)((!+(-'5,$=!"#)'!0,-+$45,$!)'!G5)/$!0-05(&,!45$!/-!%54<$/!+-*'/,&)*/'!-.!/#$!(&*4.)((!
-0$,&/-,'=!8)<*).)+&*/!)*+,$&'$!-.!7&'/ $!.$$'!)'!&!4)..)+5(/!0-()/)+&(!/&'F=!H2$*!)*!+&'$!)/!)'!&+#)$2$4!
/#$! &2&)(&%($! %54<$/! )'! '-&F$4! %3! ;-,$! 5,<$*/! /&'F'! '5+#! &'! );0,-2$;$*/'! -.! +-(($+/)-*! &*4!
,$+3+()*<6!7#)+#!&,$!$)/#$,!2)')%($! /-! /#$!+)/)C$*'! -,!0,-'0$,-5'! )*! /$,;'! -.!&44)/)-*&(! ,$2$*5$'!
I .,-;!2&(5&%($!<--4'J=!
 
Although this program plans to implement a sustainable management of closed landfill where 
there’s no mandatory law and hence is very difficult to charge for this since it is assumed that any 
closed landfill doesn’t generate revenue any more therefore this program activity can be feasible 
only with CER. 
 
2) Technical barrier 
 
The technology to implement a sustainable management of closed SWDS and/or individual cell of 
a SWDS has never been developed in Chile. At present, a less technologically system is applied 
and has a much lower standard than the foreseen technology of the project activity. K&')+&((36!
0,-45+)*<!>L>!&*4!+-*'/,5+/)*<!/#$!>LM!&,$!+-*/,-(($4!0,-+$''$'6!7#)+#!,$G5),$!&*!&42&*+$4!
5*4$,'/&*4)*<! -.! %)-(-<)+&(! 0,-+$''$'! )*') 4$! /#$! +-*'/,5+/)-*! ;&/$,)&('! &'! 7$((! &'! /$+#*)+&(!
$N+$(($*+$!)*!/$,;'!-.!0,-+$''!+-*/,-(!I(&%-,&/-,3!;$/#-4'!.-,!G5&()/3!;&*&<$;$*/J!&*4!(-<)'/)+!
,$G5),$;$*/'=! >LM! #&'! *-/! %$$*! ,$&()C$4! )*! A#)($6! 3$/=!So the proposed programme faces the 
principal technical barriers of lack of technical know-how. 
 
OJ!K&,,)$,!45$!/-!0,$2&)()*<!0,&+/)+$!
	
  
"#$! +5,,$*/! ')/5&/)-*! +-;0()$'! 7)/#! /#$! *&/)-*&(! (&7'! &*4! ,$<5(&/-,3! ,$G5),$;$*/'! -.! /#$!
<$-<,&0#)+&(!&,$&!&00()$4=!P-!*&/)-*&(!(&*4.)((!-,4)*&*+$!#&'!%$$*!$*.-,+$4!'-!.&,6!&*4!;-'/!
()F$(3! 7)((! *-/! %$! $*.-,+$4! 7)/#)*! /#$! +,$4)/)*<! 0$,)-46! 7#)+#! 4$;&*4'! );0 ,-2$;$*/'!
+-;0&,$4! /-! /#)'! ')/5&/)-*=! :5$! /-! /#)'! +-;;-*! 0,&+/)+$6! /#$! >LM! I&'! 7$((! &'! &*3! -/#$,!
&42&*+$4!7&'/$!;&*&<$;$*/!&*4!(&*4.)((!&+/)2)/)$'J!'5..$,'!&*!5*.&2-,&%($!+-;0$/)/)-*!7)/#!
(-7!+-'/!'-(5/)-*'=! !
!
Step 4. Common practice analysis 
 
Sub-step 4a. Analyze other activities similar to the proposed activity: 
 
Sustainable management of closed SWDS and/or individual cell of a SWDS has never been 
developed in Chile. The only similar activity that could be analysed is the current situation with 
closed landfills in Chile as they must have a final cover after they finish their lifetime. There is no 
income from landfills that are!*-!(-*<$,!,$+$)2)*<!7&'/$!4)'0-'&(=!L*+$!/#$3!&00(3!.)*&(!+-2$,!!
 
compost sales compared to the initial and operational costs. Moreover, Chilean people still have a 
poor understanding in the composting of MSW, in fact some facilities faces operational problems 
due to stubborn opposition from adjacent neighbourhood. 
 
Sub-step 4b.Discuss any similar options that are occurring: 
 
As discussed in 4a, even with the income from compost sales, implementation of a composting 
project is 
difficult due to the high operational cost. The proposed programme aims to develop mainly large 
scale facilities with sate-of-art technology and that clearly distinguishing the circumstance of the 
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proposed programme from the composting projects that have already been implemented. The 
proposed programme is economically unattractive, and it will not be implemented without the 
incentive provided by the CDM. Therefore, the proposed CPA is additional. 
 

E.5.2.   Key criteria and data for assessing additionality of a SSC-CPA: 
 
The following criteria would be used for assessing additionality of CPA: 
 

1. The common practice for closed SWDS and/or for closed individual cells of a SWDS 
should be the application of the final cover as established at the national regulation(s) 
applicable to landfills. 

 
2. The barrier analysis of the MOL construction should prove the project to be unviable 

without carbon revenues. 
 
E.6.  Estimation of  Emission reductions of a CPA: 
 

E.6.1.   Explanation of methodological choices, provided in the approved baseline and 
monitoring methodology applied, selected for a typical SSC-CPA: 

 
The total volume of GHG emissions reductions to be achieved by this proposed PoA is unknown at 
the time of its registration. The emissions reductions are calculated and monitored for each CPA 
based on the small-scale baseline and monitoring methodology AMS.III.AX v01. 
 
The CPAs would constitute the construction of a methane oxidation layer on top of a municipal 
solid waste disposal site (SWDS) to avoid methane emission in landfill. 
 
The baseline emissions are the amount of methane emitted from the decay of the degradable 
organic carbon in the municipal solid waste. The yearly Methane Generation Potential for the solid 
waste is calculated using the first order decay model as described in the latest version of the 
“Emissions from solid waste disposal sites”. Baseline emissions shall exclude emissions of 
methane that would have to be captured, fuelled or flared to comply with national or local safety 
requirement or legal regulations. 
 
The CPA boundary encompasses the physical, geographical site; 

i. Where the application of MOL takes place (solid waste disposal site); 
ii. Where the production of MOM (refinement of SB material) takes place; and 

iii. Where the transportation of MOM to the SWDS occurs. 
 
Project activity emissions consist of: 

i. CO2 emissions due to incremental transportation distances (only if SB are transported over 
a incremental distance of more than 200 kilometres) 

ii. CO2 emissions from electricity and/or fossil fuel consumption by the project activity 
facilities; 

iii. Residual methane emissions from SWDS covered by MOL. 

 
Project emissions due to incremental transport distances ( transpyPE , ) are calculated based on the 
incremental distances: 
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i. Between the collection site of SB and the SB refinement facility as compared to the 
baseline SB disposal site; 

ii. Between the SB refinement facility and the SWDS site for MOL application; 
iii. For transportation of excess material from SB refinement facility; 
iv. For transportation of the distribution material (for the distribution layer) to the SWDS site 

for MOL application. 
 

E.6.2.  Equations, including fixed parametric values, to be used for calculation of 
emission reductions of a SSC-CPA: 
 

Baseline 

1. The baseline scenario is the situation where, in the absence of the project activity, 
decomposing biomass and other organic components disposed at waste disposal sites, decay 
anaerobically and emit methane to the atmosphere. Baseline emissions shall exclude emissions of 
methane that would have to be captured, fuelled or flared in order to comply with national or local 
safety requirement or legal regulations. 

Ex ante estimation 

2. Ex ante estimation of the baseline emissions. 

yMOLySWDSCH4y AfBEBE ,,, *=  (1) 

Where: 

yBE  Baseline emissions in year y (tCO2e) 

ySWDSCH4BE ,,  Methane generation from the SWDS in the absence of the project activity at 
year y, see below 

yMOLAf ,  Area fraction of the SWDS that will be covered with MOL up to year y. 

yMOLAf ,  = 1, in case the MOL application in year y is complete (i.e. covers the entire 
SWDS area) 

3. ySWDSCH4BE ,,  may be determined ex ante using one of the following options: 

(a) Calculated as per the “Tool to determine methane emissions avoided from disposal 
of waste at a solid waste disposal site” (tCO2e). The oxidation factor (reflecting the 
amount of methane from SWDS that is oxidised in the soil or other material covering 
the waste), will be the value OX = 0.1, irrespective of whether the SWDS is covered 
with a top layer or not. This is to consider a natural methane oxidation effect in the 
surface layer of the landfill. Furthermore, the tool shall use the years x running from 
the first year of waste disposal (x=1) to the year in which  disposal activity stopped 
(e.g. for a landfill disposal of 20 years x runs from x=1 to x=20). If the pre-existing 
amount and composition of the waste in the SWDS are unknown, they can be 
estimated by using parameters related to the attended population or industrial 
activity, or by comparison with other SWDS with similar conditions in the region; 

(b) Determined through a baseline campaign using the flux chambers sampling and 
measurement method as described in Table 1. 
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Ex post baseline calculation 

4. Calculation of baseline emissions of the SWDS under the MOL (before oxidation). 

( ) CFOXGWPEBE CHybottomCHy *1** 4,,4 !=  (2) 

Where: 

ybottomCHE ,,4  Average calculated total methane emissions of the SWDS under the MOL (before 
oxidation) in year y considering all sampling campaign results in year y (tCH4) 

4CHGWP  Global Warming Potential (GWP) of methane (value of 21 shall be used) 

CF  Correction factor for conservativeness (value of 0.89 may be applied9) 

i
i

ibottomCHbottomCH AFE **10*365*
12
16

,,4
6

,4 !"=  (3) 

Where: 

bottomCHE ,4  Calculated total methane emissions of the SWDS under the MOL (before 
oxidation) as annual emission value based on one sampling campaign (tCH4/a) 

ibottomCHF ,,4  Calculated methane emission flux of the SWDS under the MOL (before oxidation) 
in zone i (g C.m-2.d-1) 

iA  Area of zone i (m2) 

i Number of SWDS zones which are covered with MOL 

The sampling area zones as well as the number of sampling points must be selected in a way that 
ensures a representative monitoring of the entire MOL/SWDS area.  

)( ,,,4,,4 nibottomCHibottomCH FAverageF =  (4) 

Where: 

nibottomCHF ,,,4  Calculated methane emissions flux of the SWDS under the MOL (before 
oxidation) zone i at sampling point n (g C.m-2.d-1) 

n Number of sampling points in the MOL covered SWDS at area zone i 

Calculation of methane emissions of the SWDS under the MOL. 

)(* ,,,4,,,2
,,,2,,,4

,,,4
,,,4 nisurfaceCHnisurfaceCO

nibottomCOnibottomCH

nibottomCH
nibottomCH FF

CC
C

F +
+

=  (5) 

Where: 

nibottomCHC ,,,4  
Measured volume fraction of methane in the middle of the distribution layer in 
zone i at sampling point n (fraction) 

nibottomCOC ,,,2  Measured volume fraction of carbon dioxide in the middle of the distribution layer 
in zone i at sampling point n (fraction) 

                                                        
9 The factor CF = 0.89 refers to an estimated uncertainty range of 40 % for the sampling and measurement 
method.  
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nisurfaceCOF ,,,2  Measured carbon dioxide emissions on the surface of the MOL in zone i at 
sampling point n (g C.m-2.d-1) 

nisurfaceCHF ,,,4  Measured methane emissions on the surface of the MOL in zone i at sampling 
point n (g C.m-2.d-1) 

Leakage 

5. No leakage calculation is required. 

Project activity emissions 

6. Project activity emissions consist of: 

(d) CO2 emissions due to incremental transportation distances; 

(e) CO2 emissions from electricity and/or fossil fuel consumption by the project 
activity facilities; 

(f) Residual methane emissions from SWDS covered by MOL. 

MOLypowerytranspyy PEPEPEPE ,,, ++=  (6) 

Where: 

yPE  Project activity emissions in the year y (tCO2e) 

transpyPE ,  Emissions from incremental transportation in the year y (tCO2e) 

poweryPE ,  Emissions from electricity or fossil fuel consumption in the year y (tCO2e) 

MOLyPE ,  Residual methane emissions of the SWDS from MOL covered areas (after 
oxidation) in the year y (tCO2e) 

7. Project emissions due to incremental transport distances ( transpyPE , ) are calculated based on 
the incremental distances: 

(a) Between the collection site of SB and the SB refinement facility as compared to 
the baseline SB disposal site; 

(b) Between the SB refinement facility and the SWDS site for MOL application; 

(c) For transportation of excess material from SB refinement facility; 

(d) For transportation of the distribution material (for the distribution layer) to the 
SWDS site for MOL application. 

!=
m

mmymyCO2transpy DAFCTQEFPE *)/(* ,,,  (7) 

Where: 

CO2EF  CO2 emission factor from fuel use due to transportation (tCO2/km, IPCC default 
values or local values may be used) 

myQ ,  Quantity of material m transported in the year y (tonnes) 
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myCT ,  Average truck capacity for transportation of material m (tonnes/truck) 

mDAF  Average distance for material m transportation (km/truck) 

m Transported type of material (SB, MOM, excess and distribution material) 

8. For the calculation of project emissions from electricity and/or fossil fuel consumption by 
the project activity facilities ( poweryPE , ) all the energy consumption of all equipment/devices 
installed by the project activity shall be included e.g. energy used for turning of maturing piles, 
screening, blending etc. Emission factors for grid electricity used shall be calculated as described in 
AMS-I.D “Grid connected renewable electricity generation”. In case renewable energy is used for 
power supply, poweryPE , =0. For project activity emissions from fossil fuel consumption the “Tool 
to calculate project or leakage CO2 emissions from fossil fuel combustion” should be used. 

9. Residual methane emissions of the covered SWDS in the year y (tCO2e) considering the 
methane emissions that are not oxidised when passing the MOL. 

Ex ante calculation of MOLyPE ,  

( )yMOLyMOLy OXBEPE ,, 1* !=  (8) 

For the ex ante calculation an oxidation factor ( yMOLOX , ) of 90% may be used. 

Ex post calculation of MOLyPE ,  

CFGWPEPE CHysurfaceCHMOLy ** 4,,4, =  (9) 

Where: 

ysurfaceCHE ,,4  Average measured methane emissions at the surface of the MOL in all covered 
SWDS areas considering all sampling campaigns in year y (t CH4) 

CF  Correction factor for conservativeness – 1.12 should be applied10 

i
i

isurfaceCHsurfaceCH AFE **10*365*
12
16

,,4
6

,4 !"=  (10) 

Where: 

surfaceCHE ,4  Total measured methane emissions at the surface of the MOL in all covered 
SWDS areas as annual emission value based on one sampling campaign (tCH4/a) 

isurfaceCHF ,,4  Measured methane emission flux on the surface of the MOL in SWDS zone i 
(g C.m-2.d-1) 

iA  Area of zone i (m2) 

i Number of SWDS zone which are covered by MOL 

                                                        
10 The factor CF = 1.12 refers to an estimated uncertainty range of 40% in the sampling and measurement 

method.  



SMALL -SCALE CDM PROGRAMME OF ACTIVITIES  DESIGN DOCUMENT FORM 
(CDM SSC-PoA-DD) - Version  01 

 
CDM Ð Executive Board   page 37 
 
 

 

)( ,,,4,,4 nisurfaceCHisurfaceCH FAverageF =  (11) 

Where: 

nisurfaceCHF ,,,4  Measured methane emission flux on the surface of the MOL in SWDS zone i at 
sampling point n (g C.m-2.d-1) 

n Number of sampling points of the MOL covered area of the SWDS 

Emission reductions 

10. Emission reductions achieved by the project activity in each year will be assessed ex post 
through direct measurement and can be calculated as the difference between the baseline emission 
and the sum of project emissions plus leakage. 

11. The emission reductions are calculated as follows: 

yyyy LEPEBEER !!=  (12) 

Where: 

yER  Emission reduction in the year y (tCO2e) 

yLE  Leakage emissions in year y (tCO2e) 
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E.6.3.  Data and parameters that are to be reported in CDM-SSC-CPA-DD form:  

 
Data / Parameter: φ 
Data unit: - 
Description: Model correction factor to account for model uncertainties 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: 0,9 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

Default value from the Tool is applied 

Any comment:  
 

Data / Parameter: f 
Data unit: - 
Description: Fraction of methane captured at the SWDS and flared, combusted or used in 

another manner 
Source of data used: Baseline information 
Value applied: 0 (currently no methane is captured and flared or combusted in another manner 

at the SWDS) 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

 

Any comment:  
 

 
 

Data / Parameter: OX 
Data unit: - 
Description: Oxidation factor (reflecting the amount of methane from SWDS that is oxidized 

in the soil or other material covering the waste) 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: 0 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

The baseline SWDS of the project has no oxidizing covering material. 

Any comment:  
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Data / Parameter: F 
Data unit: - 
Description: Fraction of methane in the SWDS gas (volume fraction) 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: 0,5 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

Default value from the Tool is applied 

Any comment:  
 

 
 

Data / Parameter: DOCf 

Data unit: - 
Description: Fraction of degradable organic carbon (DOC) that can decompose 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: 0,5 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

Default value from the Tool is applied 

Any comment:  
 

 
 

Data / Parameter: MCF 
Data unit: - 
Description: Methane correction factor 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: 0,8 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

Depth of baseline SWDS is greater than 5 meter with high water table. Default 
value for “unmanaged solid waste disposal sites – deep and/or with high water 
table” from the Tool is applied. 

Any comment:  
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Data / Parameter: Wx 
Data unit: tons 
Description: Total amount of organic waste type j disposed on the SWDS in the year x 
Source of data used: Local geographical and historical values 
Value applied:  

Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

The Wx prior to the project implementation is cited from local geographical, 
geodetic and historical values. 

Any comment:  
 

 
 

Data / Parameter: kj 

Data unit: - 
Description: Decay rate for the waste type j 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: The following values for the different waste types j were applied: 

 Waste type j kj  
A - Wood and wood products 0.03 
B - Pulp, paper and cardboard (other than sludge) 0.06 
C - Food, food waste, beverages and tobacco (other 
than sludge) 

0.185 

D - Textiles 0.06 
E - Garden, yard and park waste 0.10 
F - Glass, plastic, metal, other inert waste 0 

Justification of the 
choice of data or 
description of 
measurement methods 
actually applied : 

 

Any comment: The used values are for following conditions: MAT ≤ 20°C and MAP/PET > 1 [ If 
these conditions are not met the kj factor should be corrected ] 
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Data / Parameter: DOCj 

Data unit: - 
Description: Fraction of degradable organic carbon (by weight) in the waste type j 
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid 

waste disposal site 
Value applied: The following values for the different waste types j were applied: 

 Waste type j DOCj  (%)  
A - Wood and wood products 43 
B - Pulp, paper and cardboard (other than sludge) 40 
C - Food, food waste, beverages and tobacco (other 
than sludge) 

15 

D - Textiles 24 
E - Garden, yard and park waste 20 
F - Glass, plastic, metal, other inert waste 0 

Justification of the 
choice of data or 
description of 
measurement methods 
actually applied : 

 

Any comment: The applied values reflect wet waste. 
 

Data / Parameter: x 
Data unit: years 
Description: Disposal period 
Source of data used: Local historical values 
Value applied:  

Justification of the 
choice of data or 
description of 
measurement methods 
applied : 

 

Any comment:  
 

Data / Parameter: NCVfuel 

Data unit: MJ/kg 
Description: Caloric value of fuel (diesel) 
Source of data used: 2006 IPCC Guidelines, Energy 
Value applied: 43.3 
Description of 
measurement methods 
and procedures actually 
applied : 

 

Any comment:  
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Data / Parameter: EFfuel 

Data unit: tCO2e/MJ 
Description: Emission factor of Diesel 
Source of data used: Emission Factor for Diesel-IPCC standard value 
Value applied: 7.41E-05 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

 

Any comment:  
 

Data / Parameter: OXMOL 

Data unit: - 
Description: Oxidation factor of MOL 
Source of data used: Methodology 
Value applied: 0.9 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures actually 
applied : 

 

Any comment:  
 
E.7. Application of the monitoring methodology and description of the monitoring plan: 
 

D.7.1.  Data and parameters to be monitored by each SSC-CPA: 
 

 
Data / Parameter: GWPCH4 

Data unit: tCO2e / t CH4 

Description: Global Warming Potential (GWP) of methane 
Source of data to be 
used: 

IPCC Guidelines 

Value of data 21 (default) 
Description of 
measurement methods 
and procedures to be 
applied: 

The value of 21 is to be applied for the first commitment period of the Kyoto 
Protocol (until 2012). After the first commitment period, the project will consult 
IPCC Guidelines to refine the value. 

QA/QC procedures to 
be applied: 

- 

Any comment: Shall be confirmed annually 
 

Data / Parameter: Fcons,y 

Data unit: kg 
Description: Fuel (diesel) consumption on site in year y 
Source of data to be 
used: 

CPA 
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Value of data  
Description of 
measurement methods 
and procedures 

 

QA/QC procedures to 
be applied: 

- 

Any comment: All fuel consumption including on site machinery and electricity generator. 
Shall be monitored continuously and aggregated annually 

 
Data / Parameter: Qy,m 

Data unit: t 
Description: Quantity of stabilized biomass, MOM, distribution and excess material 

transported in year y 
Source of data to be 
used: 

CPA 

Value of data  
Measurement 
procedure: 

Weighing scale on site 

QA/QC procedures to 
be applied: 

- 

Any comment: Shall be monitored continuously and aggregated annually 
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Data / Parameter: CTy,m 

Data unit: t/truck 
Description: Average truck capacity for stabilized biomass, MOM, distribution and excess 

material transportation 
Source of data to be 
used: 

CPA 

Value of data  
Description of 
measurement methods 
and procedures to be 
applied: 

Records (counting) at weighing scale 

QA/QC procedures to 
be applied: 

- 

Any comment: Shall be measured annually 
 

 
 

Data / Parameter: DAFm 

Data unit: km/truck 
Description: Average distance for stabilized biomass, MOM, distribution and excess material 

transportation 
Source of data to be 
used: 

CPA 

Value of data  
Description of 
measurement methods 
and procedures to be 
applied: 

Driving records of trucks 

QA/QC procedures to 
be applied: 

- 

Any comment: Shall be measured annually 
 

 
 

Data / Parameter: EFCO2 

Data unit: tCO2/km 
Description: CO2 emission factor from fuel use due to transportation 
Source of data to be 
used: 

CPA 

Value of data  
Description of 
measurement methods 
and procedures to be 
applied: 

IPCC default values or local values may be used 

QA/QC procedures to 
be applied: 

- 

Any comment: Shall be measured annually 
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Data / Parameter: RA7 

Data unit: mg O2/kg dm 
Description: Biological stability of the material which is linked to methane oxidation 

performance. 
Source of data: CPA 
Value to be applied: < 8 
Measurement 
procedures: 

200 g of MOL will be mixed with water and a biological decay process starts. 
The amount of oxygen used by the micro organisms will be measured over a 
period of 7 days. 
Measurement procedure given in the Austrian OENORM11. 

Monitoring frequency: Should be analyzed once per 500 t produced MOM 
Any comment: Respiration Activity (RA7) defines SB property and corresponds with other 

laboratory testing methods such as gas generation rate and DOC. 
RA7 is the standard parameter to define the reactivity of any kind of solid organic 
material and defines whether a MSW is being considered inert or reactive. 
Laboratory testing method is standardized in Austria. 

 

 
 

Data / Parameter: TOC 
Data unit: % dry matter 
Description: Total organic carbon 
Source of data: CPA 
Value to be applied: > 4 % dry matter 
Measurement 
procedures: 

 

Monitoring 
frequency: 

Should be analyzed once per 500 t produced MOM. 

Any comment:  
 

 
Data / Parameter: Nitrite 
Data unit: ppm dry matter 
Description: Nitrite concentration in MOM 
Source of data: CPA 
Value to be applied: Should not be detectable 
Measurement 
procedures: 

 

Monitoring 
frequency: 

Should be analyzed once per 500 t produced MOM 

Any comment:  
 
 
 

Data / Parameter: CCH4,bottom,i,n CCO2,bottom,i,n 

Data unit: volume fraction 
                                                        
11 OENORM S 2027-1; (2002): Stabilitätsparameter zur Beurteilung von mechanisch-biologisch vorbehandelten 
Abfällen, Teil 1: Atmungsaktivität (AT4); Österreichisches Normungsinstitut, Wien 
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Description: Measured concentration of Methane and Carbon Dioxide at the bottom of the 
MOL 

Source of data: CPA 
Value to be applied: - 
Measurement 
procedures: 

Should be measured using a common gas measurement device. Measurement 
takes place in pre installed lances penetrating through the MOL and ending on top 
of the distribution layer. The lances should be applied near to the sampling points 
where the flux measurement chamber will be placed during the monitoring of 
surface emissions 

Monitoring 
frequency: 

Every 3 month (once per season) 

Any comment: Parameters to determine a carbon balance 

 

 
 

Data / Parameter: FCO2,surface,i,n FCH4,surface,i,n 

Data unit: g Carbon/m2/d 
Description: Measured surface emissions of Methane and Carbon Dioxide at the surface of the 

MOL 
Source of data: CPA 
Value to be applied: - 
Measurement 
procedures: 

Should be measured in flux chambers as indicated in the UK-guidance12. The 
project participants may also use any other national or international guidelines 
comparable to the guidelines referred under this methodology. 

Monitoring 
frequency: 

Every 3 month (once per season) 

Any comment: These parameters reflect the total landfill gas emissions 

 
 
E.7.2.   Description of the monitoring plan for a SSC-CPA: 

 
A monitoring plan will be implemented to ensure that the approved monitoring methodology is correctly 
implemented to enable the accurate and transparent determination of avoided emissions. The Monitoring 
Plan shall be in accordance with all relevant rules and regulations of the CDM in way to determine 
baseline emission and project emission as described in section B.7.1. The CME along with the CPA 
owner will manage the monitoring of each CPA to ensure that every CPA will meet the requirements for 
data collection, processing and reporting. 
 
Parameters to be monitored  
 
The variables to be monitored are listed and described in Section E.7.1. 
 

 

                                                        
12 Environment Agency: UK: Guidance on monitoring landfill gas surface emissions, September 2004, available at 
http://www.environment-agency.gov.uk/static/documents/Business/lftgn07_surface_936575.pdf 
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Parameter Unit Description Frequency Measurement Methods 
and Procedures 

GWPCH4 tCO2e / tCH4 Global Warming 
Potential of CH4 

Annually Consult IPCC Guidelines 

TOC % dry matter Total organic carbon in 
MOM 

Once per 500 t 
produced MOM 

On site measurement 

Nitrite ppm dry 
matter 

Nitrite concentration in 
MOM 

Once per 500 t 
produced MOM 

On site measurement 

Ammonium ppm dry 
matter 

Ammonium 
concentration in MOM 

Once per 500 t 
produced MOM 

On site measurement 

RA7 mg O2/kg dm AR7 of MOM Once per 500 t 
produced MOM 

On site measurement 

Thickness m Thickness of the MOL  On site measurement 
FCO2,surface,i,n 

FCH4,surface,i,n 

gCarbon/m2/d Measured surface 
emissions of Methane and 
Carbon Dioxide at the 
surface of the MOL 

Every 3 month, 
(once per 
season) 

 

CCH4,bottom,i,n 

CCO2,bottom,i,n 

 Measured concentration of 
Methane and Carbon 
Dioxide at the bottom of 
the MOL 

Every 3 month, 
(once per 
season) 

 

Fcons,y kg Fuel (diesel) 
consumption on site 

Continuously, 
aggregated 
1/year 

 

Qy,m t Quantity of stabilized 
biomass, MOM, 
distribution and 
excess material 
transported in year y 

Continuously, 
aggregated 
1/year 

On-site data sheets 
recorded monthly using 
weigh bridge. 
Weighbridge will be 
subject to periodic 
calibration (in accordance 
with stipulation of the 
weighbridge supplier) 

CTy,m t/truck Average truck capacity for 
stabilized biomass MOM, 
distribution and excess 
material transportation 

Annually On site measurement 

DAFm km/truck Average distance for 
stabilized biomass, 
MOM, distribution and 
excess material 
transportation 

Annually On site measurement, 
assumption to be 
approved by DOE 

FTm kg/km Average fuel (diesel) 
consumption of trucks 

Annually On site measurement 

EFCO2 tCO2/km  Annually  
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Management structure for the implementation of monitoring plan 
 
CME and the CPA owner will establish a specific CDM department and a CDM manager will be 
appointed by CPA owner to oversee that activities are carried out according to the monitoring plan. The 
organizational structure will be described in CPA-DD. 
 
Responsibility and CDM management 
 
A CDM manager will be appointed with responsibility for monitoring all project related activities and 
organising training. 
 
All calculations will be checked and signed off by the CDM manager who will also be responsible for 
preparing and checking documents required for verification.   
 
A CDM monitoring team (reporting to the CDM manager) will have day to day responsibilities for 
checking instrumentation, record keeping, data handling and data processing, filing, reporting, organising 
repair and maintenance of monitoring equipment and ensuring the monitoring plan is adhered to as 
indicated in the approved CPA-DD. The monitoring staff will receive technical training and refresher 
training as well as health and safety training to minimise exposure to workplace hazards. 
 
The CPA owner will be responsible for ensuring that the activities are carried out in accordance with the 
monitoring plan. To ensure this, the CME will work closely with the teams of the CPA owner 
 
All relevant information, notes of meetings, data files, maintenance records, defect reports, hard copy and 
computerised records of monitoring will be kept at a designated location and arranged in an orderly and 
transparent manner to facilitate an audit as and when required.   
 
Responsibilities, procedures, methods, equipment types and specifications are described in detail in a site-
specific CDM monitoring manual.   
 
The data collection and management will be described in detail in each CPA-DD. 
 
Maintenance and calibration of meters  
 
All meters will be purchased and maintained as specified in the CDM monitoring manual for the CPA 
according to manufacturer specifications. All key meters will be subject to a quality control regime that 
will include regular maintenance and calibration. Calibrations will be carried out by the manufacturer or a 
suitably qualified external company. A record will be maintained showing the location and unique 
identification number of each meter, the calibration status of that meter (when last calibrated, when next 
due for calibration) and who performs the calibration service. Calibration certificates will be retained for 
all meters until two years after the end of the crediting period. 
 
Treatment of missing or corrupted data  
 
When data in the on-line system are corrupted or missing whilst the plant is operating (as shown, for 
example, by electricity output) the missing data can be estimated by taking the lower value of the 
parameter one hour before the error and one hour after the system restart. If there is evidence that neither 
of these values is representative, use the average value of the parameter from the previous 24 hours.  
 



SMALL -SCALE CDM PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM  
(CDM SSC-PoA-DD) - Version  01 

 
CDM Ð Executive Board   page 38 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

The error will be recorded in the log sheet and the occurrence of the error will be investigated and 
rectified as soon as possible. If the on-line system is compromised for more than 24 hours, data will be 
manually recorded. Manually recorded data table will be backup data for electricity generation and other 
key parameters. 
 
Non essential data  
 
The on-line monitoring system will also monitor “non-essential” data. Such data is termed non-essential 
because it is not directly listed in the CDM Monitoring Methodology, but it will constitute a means of 
corroborating the on-line system. Non-essential data is including mechanical equipment operation data 
and also alarm of process failure.    
 
Document Control  
 
The CDM Manager will implement a document control system that ensures that the current versions of 
necessary documents for each CPA are available at the point of use.  
 
Preparation of monitoring report   
 
For each CPA a monitoring report will be prepared by CDM department at periodic intervals (at least 
once per year). The monitoring report will serve as basis for verification by a DOE. The content of the 
monitoring report should include as minimum information concerning the CPA, monitoring data, 
calculation of emission reductions and records on maintenance and calibration of monitoring meters.   
 
E.8 Date of completion of the application of the baseline study and monitoring methodology and 
the name of the responsible person(s)/entity(ies) 
 
Mr. Alexis Infante 
Camino Antuco km 3 – P.O.Box 577  
Los Angeles - Chile 
Telephone: +(56 43) 349721 
Fax: +(56 43) 349721 
E-mail: a.infante@gmail.com 
 
Date of completion of the application of the baseline study and monitoring methodology: 20/03/2012 
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Annex 1 
 

CONTACT INFORMATION ON COORDINATING/MANAGING ENTITY and 
PARTICIPANTS IN THE PROGRAMME of  ACTIVITIES  

 
Organization: Carbon United SpA 
Street/P.O.Box: Camino Antuco km 3 – P.O.Box 577 Los Angeles 
Building:  
City: Los Angeles 
State/Region: VIII 
Postfix/ZIP:  
Country: Chile 
Telephone: +(56 43) 349721 
FAX: +(56 43) 349721 
E-Mail: cdmlfg@gmail.com 
URL:  
Represented by:   
Title: General Manager 
Salutation: Mr. 
Last Name: Fuchs 
Middle Name:  
First Name: Willi 
Department:  
Mobile:  
Direct FAX:  
Direct tel:  
Personal E-Mail:  
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Annex 2 
 

INFORMATION REGARDING PUBLIC FUNDING  
 

The PoA does not receive any public funding. 
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Annex 3 

 
BASELINE INFORMATION  

  



SMALL -SCALE CDM PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM  
(CDM SSC-PoA-DD) - Version  01 

 
CDM Ð Executive Board   page 42 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

 
 
 

 
Annex 4 

 
MONITORING INFORMATION  

 
- - - - - 


