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A.  GENERAL DESCRIPTION OF PROJECT ACTIVITY 
 
A.1  Title of the project activity: 
 
Landfill gas extraction on the landfill Villa Dominico, Buenos Aires, Argentina. 
 
 
A.2. Descr iption of the project activity: 
 
Purpose of the project: 
The purpose of the project is to capture and process biogas from the landfill site Villa Dominico, Buenos 
Aires, Argentina. The project aims to invest in a biogas collection system at the landfill site. Van der Wiel 
will use a proven technology, including a piping and well network, blowers and flaring system. The 
extracted landfill gas is converted into electricity, although the generated electricity is only for on site 
usage. Feeding electricity into the grid has not been taken into account for the proposed CDM project 
activity. 
 
The project will result in greenhouse gas emission reductions result by combusting of the recovered 
methane contained in the landfill gas. It is estimated that the project will generate 6,300,000 ton CO2 
equivalent (CER’s) within a 9 year period. 
 
Contribution of the project activity to sustainable development: 
The long-term strategic objective of the project is to contribute to better waste management and to capture 
GHG-emissions from the landfill site Villa Dominico Landfill. In this way, emissions of other gases, such 
as H2S, mercaptenes and other odorous compounds, are reduced, which leads to a cleaner environment in 
the surroundings of the landfill. 
 
The project is implemented in an area characterized by poverty and social problems, including a high rate 
of unemployment and social instability. Residents from the surrounding the landfill area communities 
regularly demonstrate against the environmental pollution caused by the Villa Dominico landfill. Even 
after closure of the landfill, escape of the landfill gas to the atmosphere is not stopped. Only 
degasification of the landfill can improve the unwished local situation, guarantying: 
·  Abatement of methane emissions; 
·  Elimination of odorous gas emissions that affect the public health and quality of life.  Bad odours can 

cause local health problems, negatively affect investment in the surrounding communities and lower 
property values and it’ s socio economic status; 

·  Reduction of explosion and fire risk.  
 
The proposed project faces a number of market barriers of which the economic unattractiveness, lack of 
technical know-how, lack of availability of equipment is the most important. The implementation of this 
project will assist Argentina in demonstrating the practice of landfill gas recovery. Important elements 
are: 
·  Demonstrating the practice of landfill gas recovery in Argentina; 
·  Demonstrating how trading in emission reductions via the Kyoto mechanisms could assist in making 

the practice of landfill gas recovery economically viable; 
·  Transferring the necessary technology and know-how to Argentina, including: 

o making available the required equipment for the landfill de-gasification (at this moment there are 
no providers of landfill gas recovery equipment in Argentina); 

o building of local know-how about the technology of LFG extraction through the involvement of 
Argentinean partners in the project; 

o additionally, building of local know-how about correct landfill site management after the closing 
time, i.e. covering systems, that contribute to reduction of the risk of waste slides at the site 
(covering of the landfill strongly accelerates the settlement of the waste); 
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o carry over the technical knowledge about possibilities of the LFG gas utilisation methods, such as 
electrical power generation. 

 
The Argentinean economy requires new investments from international sources. The landfill gas project 
brings several million euros for new investments from foreign sources into the country. It is also 
envisaged that the project will create a better environment for other future investments of similar nature. 
 
The project increases economic activities in the region. The construction of the landfill gas plant will 
create new positions for both skilled and unskilled labour in the region. The purchase of materials and 
equipment from national sources will create better employment opportunities. 
 
Further problems in controlling and monitoring of the landfill gas extraction and utilization, and 
additional monitoring pollution of water, soil and air at the project landfill, are set up by the competent 
staff of the Supplier. Landfills managed under environmental regulations such as degassing, which is an 
important tool for the sustained development of neighbouring communities, are of the utmost importance. 
 
 
A.3.  Project par ticipants: 
 
Host Par ty:  
Argentina 
 
Designated National Author ity: 
Oficina argentina del Mecanismo para un Desarollo Limpio  
Secretaría de Ambiente y Desarrollo Sustentable 
San Martín 459, Piso 4, oficina 441 
C1004AAI, Buenos Aires  
Republic Argentina 
 
 
A.3.1. Contact for  CDM activity: 
 
Van der Wiel Stortgas BV (subsidiary of Van der Wiel Holding BV) 
Projectdeveloper 
De Meerpaal 11 
9206 AJ Drachten  
P.O. Box 508 
9200 AM Drachten,  
The Netherlands 
Contact person: F. Welling 
Telephone number: +31-512-58 62 20 
Fax number: +31-512-58 62 21 
E-mail: stortgas@vanderwiel.nl 
No. of Employees: 250 
CPV number: DK295604 (See Dutch BIK-code) 
Registration number Professional or Trade Register + City: 01052752  Leeuwarden 
Date of registration: 15-10-1985 
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A.3.2. Other  par ticipants involved in the project activities: 
 
CEAMSE 
Owner of the landfill site 
Av.  Amancio Alcorta 3000 
C1437 HTR Buenos Aires 
Rep. Argentina 
Carlos Hurst   
President 
Tel.: 0054-11-4912 6626/8 
churst@ceamse.gov.ar  
 
Ing. Bevilacqua y Asociades 
Ingeniero en Higiene y seguridad en el Trabajo    
Curupayti 3046       
CP 1419 Capital Federal      
Tel./Fax : (54+11)4572-7172      
 
Van der Wiel Argentina S.A. 
Wouter Joustra 
Director 
Tel (54+11) 4923-7659 / 4925-5002 
Fax (54+11) 4925-0048 
joustra@vanderwiel.com.ar 
 
 
A.4.  Technical descr iption of the project activity: 
 
A.4.1.  Location of the project activity: 
 
A.4.1.1 Host Party(ies):   Argentina 
 
A.4.1.2 Region/State/Province etc.: Province of Buenos Aires, Argentina 
 
A.4.1.3 City/Town/Community etc.: Villa Dominico, district of Avellaneda 

 
A.4.1.4 Detail of physical location, including information allowing the unique identification of this 
project activity: The landfill is located near to the south suburbs of Buenos Aires. The plot of land has the 
following limits: to the North, Santo Domingo Channel, to the South, Tomas Espora Avenue, to the East, 
the Río de la Plata river and to the West Buenos Aires-La Plata  Highway and a number of plots of land 
intended for recreation and industrial purposes. 

 
The landfill was in operation since 1978 till January 2004. Approximately 47,000,000 ton of municipal 
waste has been disposed. The landfill size is circa 298 hectares. It is partly covered with clay layer.  
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The slope of the Villa Dominico landfill site. 

 
 
A.4.2.  Category(ies) of project activity:  
 
The project activity is waste management, where the emission baseline is the amount of methane that 
would be emitted to the atmosphere during the crediting period in the absence of the project activity. The 
baseline covers capture and flaring that would not have happened without the project activity.  

 
 
A.4.3.  Technology to be employed by the project activity:  
 
The technology proposed for the extraction and utilisation of biogas can be regarded as standard 
technology. It is the most up-to-date technology, that is fully in compliance with both EU-legislation and 
Swiss legislation. The Consortium has applied the technology at more than 70 landfill sites in Europe and 
elsewhere (see Annex 7).  
 

 Typical biogas extraction unit. 
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 Mounting of skid-unit designed  for landfill “ De Wierde” . 

 
The envisaged investment comprises the following hardware: 

·  gas collection network, comprising permeable pipes, gas domes; 
·  high temperature gas flares; 
·  biogas monitoring and control equipment; 
·  civil works; 
·  gas engines with gas cleaning equipment (optional); 
·  electrical connections and back supply systems to the public grid; 
·  telemetric and other (mentioned in Section 6). 

 
The gas collection system includes a network of approximately 519 vertical gas extraction wells, de-
watering units and approximately 56,000 m of HDPE pipelines. The control activities for this system 
consist of periodic adjusting of the gas wells by means of measuring equipment. The gas flow, the 
methane content and the oxygen content are very important parameters. For the implementation of these 
activities local operators must be trained. The maintenance consists of the control of subsiding and/or 
distortion of the gas wells and the pipeline system. Local companies execute convalescence of these 
activities.�
The gas extraction plant is equipped with blowers, that create a suction pressure in the system necessary 
for extraction of the LFG.  LFG will be flared in a ‘ low emission’  with high temperature flare (1.200oC, 
retention time > 0,3 s). For the operational activities, regarded to the gas extraction installation, local 
operators must be trained. Using the telephone helpdesk of Van der Wiel Stortgas the trained operators 
can always ask for technical support. Experts of Van der Wiel Stortgas execute the maintenance every 
half year. 
The projected plant is operated by an electrical control system equipped with a monitoring system for 
methane, oxygen, flow, pressure and temperature. 
 
 
A.4.4.  Br ief explanation of how the anthropogenic emissions of anthropogenic greenhouse 
gas (GHG) by sources are to be reduced by the proposed CDM project activity, including 
why the emission reductions would not occur  in the absence of the proposed project 
activity, taking into account national and/or  sectoral policies and circumstances: 
 
Argentina is a federal country and environmental matters are handled through a framework of national 
laws. The province of Buenos Aires, which includes over 50% of the country©s industries, has the most 
comprehensive regulations relating to industries and their contamination. It includes emissions, waste 
treatment and transport regulations.  
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Technical, legal, economic and financial conditions for LFG recovery do not exist in Argentina. LFG is 
thus escaping from the landfill into the atmosphere and is creating odour problems in the adjacent suburbs 
of Buenos Aires. 
 
From the point of the landfill’ s owner (CEAMSE), there are no legal obligations and therefore there will 
be no steps taken to extract landfill gas to minimize the migration of landfill gas to the atmosphere. In this 
situation, through the proposed degassing, the amount of methane not released to the atmosphere can be 
easily measured, being methane the main cause of greenhouse effect. If landfill gas and methane content 
is determined, the reduction of its impact on greenhouse effect shall be calculated (CO2 tons equivalent). 
 
A.4.4.1. Estimated amount of emission reductions over  the chosen crediting per iod: 
It has been estimated that over the crediting period 6.376.598 tonnes CO2eq will be reduced (for 
calculations see section E). 
 
A.4.5.  Public funding of the project activity: 
100% of the project shall be funded by Van der Wiel.  
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B.   APPLICATION OF A BASELINE METHODOLOGY   
 
B.1 Title and reference of the methodology applied to the project activity: 
 
The project uses the approved baseline methodology AM0011 “Landfill gas recovery with electricity 
generation and no capture or destruction of methane in the baseline scenario” .   
 
B.1.1. Justification of the choice of the methodology and why it is applicable to the project 
activity: 
 
The chosen methodology is designed for landfill gas capture and flaring project activities.  The conditions 
for the methodology to be applicable are respected: 
·  According to the information concerning Argentina (see Annex 3), there is no national framework 

governing landfilling, but only technical norms issued by the Environmental Political Secretaries of 
each Argentinean County without technical requirements on LFG management;  

·  There is no capture or destruction of methane at the landfill Villa Dominico. Full atmospheric release of 
landfill gas is thus taken as the baseline for the proposed project; 

·  There is no consideration of electricity exports to claimed emissions reduction; 
·  The captured gas is partly used to generate electricity for on-site use and is flared; 
·  At present controlled extraction of the landfill gas does not occur in Argentina. Due to the poor 

economical situation in the country, there is lack of financial means to invest in modernisation of the 
waste management. It can therefore be concluded, that the project is additional. 

 
B.2. Descr iption of how the baseline methodology is applied in the context of the project 
activity: 
 
The methodology uses economic and financial criteria to determine, whether the proposed project activity 
is additional. In addition, the regulatory framework should be investigated to see whether any future legal 
obligation would enforce the project to take place anyway. The proposed CDM project consists of: 
·   Installation of a landfill gas recovery network over the site; 
·   Construction and implementation of the landfill gas extraction system; 
·   Drilling of extraction wells and interconnection of drains; 
·   Installation of flaring capacity;  
·   Implementation of a landfill gas power generator to supply onsite. 
 
Baseline scenario determined by applying the AM0011 methodology: 
In most parts of the country solid waste is collected by municipal contractors, deposited and sometimes 
burned in open air dumps. The city of Buenos Aires and 19 of the largest municipalities surrounding the 
city send their domestic waste to the landfills controlled by CEAMSE (Coordinación Ecológica Area 
Metropolitana Sociedad del Estado). This is a body formed by the City of Buenos Aires and The Province 
of Buenos Aires. CEAMSE handles approximately 15,000 ton of waste per day. 
Landfills are the preferred method for treating domestic waste, mainly due to the availability of vast 
extensions of land. A large part of solid waste is going however into uncontrolled open air dumps and 
leaching pits that leach into the aquifers. Selection of deposed waste does not occur. According to 
Argentinean law there is no requirements regarding treatment of landfill gas. The only least cost option 
for the Villa Dominico landfill  is thus LFG full releasing to the atmosphere.   
 
Project scenario: 
Because of high organic content in the disposed waste at the Villa Dominico landfill, a decomposition 
process is very intensive. The landfill waste tends to produce several gasses relatively quickly, especially 
methane. Under the proposed project activity over 70% of LFG will be captured and flared. 
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Determination of why the emissions in the baseline scenario would likely exceed emissions in the project 
scenario: 
Current Argentinean legislation does not require the mandatory degassing of landfills. Also technical, 
organisational, economic and financial conditions for landfill gas recovery are not in place in Argentina. 
Therefore, by means of the degassing process, the amount of methane gas, that is not released to the 
atmosphere, can be measured. If landfill gas and its methane content can be determined, the reduction of 
its impact on the greenhouse effect can be calculated in tons CO2 equivalent. The actual quantity of 
methane emitted to the atmosphere is therefore equivalent with the quantity to be captured and flared. 
 
B.3. Descr iption of how the anthropogenic emissions of GHG by sources are reduced 
below those that would have occurred in the absence of the registered CDM project 
activity:  
 
Applying AM0011 methodology the additionality of the proposed CDM project is determined in four 
steps: 
Step 1: Assessment of legal requirements related to the landfill gas emissions 
Step 2: Assessment of economic attractive course of action 
Step 3: Barriers and common practice analyses based on IRR calculations 
Step 4: Extra check on creditability of the baseline 
 
Step 1: Assessment of legal requirements related to the landfill gas emissions: 
During the past 5 years Argentina puts in place legislation to regulate most of the existing environmental 
problems. Although there is enforcement of these regulations, it has been insufficient due to the economic 
recession the country has been going through in the last two years.  
The Argentinean legislation does not require landfill operators to flare landfill gas. The only requirement 
is to control the landfill gas in order to avoid the risk of explosion. Flaring and active extraction of the 
landfill gas are not compulsory in Argentina. 
 
Step 2: Assessment of economic attractive course of action:  
There is no economically attractive scenario that involves recovery of the landfill gas. The situation 
without the project implies a full  atmospheric release. Below a summary of different scenarios that would 
occur without the Project is given: 
Scenar ios without the Project Probability  
Biogas recovery does not take 
place 

Most probable: Currently the technical, organisational, legal, 
economic and financial conditions for landfill gas recovery are not 
in place in Argentina. 

A modified amount of LFG is 
extracted 

Not probable: This option is even more economically unattractive, 
given the high upfront investment costs of recovery of any LFG. 

Air or O2 injection in the landfill 
takes place (= alternative 
technology) 

Not probable: Given the absence of enabling conditions for LGF, 
this option is even less attractive. It is more expensive than LFG 
recovery and does not produce LFG, hence does not generate 
economic revenues from LFG collection. 

Composition of disposed waste 
will significantly change or 
recycling will strongly increase 

Not probable: only long-term effects will be notable (after 10-15 
years); recycling has to be still developed in  Argentina. See 
discussion of waste collection under Section B.4. 

Different use of LFG on site Probable: alternative use would be, for example, upgrading to 
natural gas quality to be used on site, which is however relatively 
expensive for the biogas volumes at all landfills.  

Different use of LFG off site Not probable: upgrading to natural gas quality and feed it into gas 
pipeline is economically and technically not interesting. There is 
namely no gas-infrastructure in the surrounding, which is relatively 
expensive to construct for the biogas volumes at all landfills. 

The project is deferred with five 
years (delay) 

Not probable: Lack of enabling conditions makes it not likely that 
LFG recovery will take place before 2012 without carbon revenues. 
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Accordingly, the baseline scenario is determined as a most likely scenario where no landfill gas recovery 
will take a place.  The flow chart below presents the most likely scenario for the baseline. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 3: Barriers and common practice analyses based on IRR calculations:   
Because there is no income from electricity generation, the baseline scenario is compared on the basis of 
its long-term costs and not on the basis of its internal rate of return (IRR). Step 3 is therefore not 
applicable in the additionality test. 
 
Step 4: Extra check on creditability of the baseline: 
The major risk to the baseline concerns mainly the risk of explosion or fire that may occur at the landfill 
before the gas installation is applied. To mitigate this risk a top covering is applied. In this way the flow 
of oxygen into the landfill body is restrained. Later, the gas extraction system will allow for optimum 
oxygen content in the landfill gas and will therefore raise the fire risk to the minimum. 
 
The economic and political situation in Argentina might interfere with the baseline, specifically with the 
validity of the permits and approvals for the project. However, currently the economy seems to be 
stopped shrinking and the politics in Argentina show signs of incipient recovery. 
 
Another one problem forms a high criminality in Argentina. Some small parts of the equipment might be 
stolen or destroyed. To prevent this kind of vandalism a continue custody at the landfill is recommended.  
 
There are no other risks to the baseline that have been identified: 
·  extraction of landfill gas complies with Argentinean legislation (see Section F);  
·  the project complies with Argentinean legislation on procurement and public procedures;   
·  framework agreement has been established with CEAMSE;  
·  supplier has presented the investment scheme and has obtained preliminary agreement with the landfill 

owner. This agreement establishes the right to transfer claims on CERs to the Netherlands. 
 
I t can therefore be concluded that the project is additional and the baseline scenario is no capture of 
the LFG. 
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B.4. Descr iption of how the definition of the project boundary related to the baseline 
methodology is applied to the project activity: 
 
The project boundary is defined by the emissions directly affected by the project activities, construction 
and operation. In the guidelines for completing CDM-PDD for the methodology AM0011 there are no 
boundaries specified. Therefore, all relevant emissions for the baseline, have been analysed in the table 
below.  
 
Emissions  Baseline scenar io  Significance 
Direct onsite 
emissions 

Emissions of methane form the biogas 
extracted from the landfill and its further use 
onsite 

Significant 

 Emissions from the venting of biogas (no 
flaring or incineration) 

Non-existing - Emissions from the venting 
of biogas will not occur thank to protection 
against failures by an automatic feedback 
control system. If there is no flaring or 
incineration, the venting of biogas from the 
landfill body will be automatically stopped. 

 Emissions CO2 from processing equipment 
(electricity use of ventilators, instruments 
etc.) 

Significant  

 Energy supply for transport or processing of 
the landfill gas on site (metering electricity) 

Insignificant – electricity will be 
purchased from the public grid. 

 Emissions of the fuel (propane) used for 
ignition of the biogas flare  

Non-existing - The type of biogas flare to 
be used in the project does not need so-
called "ignition-fuel". 

 Emissions from the co-fired fuel CO2 
 

Non-existing - There will be no co-firing of 
other fuel than biogas. 

 Emissions from back-up gas (CO2) engines  Non-existing - There will be no back-up 
units for electricity production.)*  

Direct offsite 
emissions 

Emissions CO2 from transport of equipment 
to the project site 

Insignificant  - Major part of equipment 
and materials for construction will be 
purchased locally. It is envisaged that there 
will be one transport of special equipment 
from The Netherlands to Argentina.)**  

Indirect 
onsite 
emissions 

Emissions of methane from increased biogas 
production as result from biogas extraction 

Non-existing - Although a landfill can be 
regarded as a bioreactor, "process feed-
back" does not occur; in other words: the 
fact that biogas is extracted from the 
bioreactor will not result into a higher 
biogas production rate of the landfill body 
(expressed in m3 per tonne waste). 

Indirect 
offsite 
emissions 

Emissions CO2 from transport of waste to the 
landfill site 

Non-existing - The landfill Villa Dominico 
is not in operation since January 2004 and 
therefore carbon dioxide from transport of 
waste to the landfill is not relevant. 

 
Emissions that are likely to be less than 1% of the total project emission’s impact will be classified as 
“ insignificant”  and be further ignored in the project. As total project emission reduction over the 10-year 
project lifetime are approx. 6.380.000 tonnes CO2, 1% amounts to 63.800 tonnes CO2. 
 
All emissions included within the system boundaries will be taken into account and included in the 
calculation of the baseline and the project monitoring. Emissions, that are not included in the boundary 
system, will not be included in the baseline calculations and the monitoring. 
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)*  Currently there is no back-up gas engine at the landfill. In case of longer than three weeks breaks in the 
electricity supply during the crediting time, a generator fuelled with landfill gas will be installed. Such a 
situation is however of very little certain. 
 
)* *  To minimise those emissions, major part of equipment and materials for construction will be 
purchased locally. It is envisaged that there will be maximum 2 transports of special equipment from The 
Netherlands to Argentina. Transport of the manufactured in The Netherlands equipment will be realised 
per ship.  
 
The flow chart below provides the project with its main components and connections including system 
boundaries, excluding processes beyond control or influence of the project.  
 
Flow chart: System boundaries with biogas collection and flaring: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B.5. Details of baseline development, including the date of completion of the baseline 
study and the name of person(s)/entity(ies) determining the baseline: 
 
B.5.1  Date of completing the final draft of this baseline section: 09/02/2004  
 
B.5.2  Name of person/entity determining the baseline:  
  
Van der Wiel Stortgas BV 
Postal address: P.O. Box 508 
Zip code + city postal address: 9206 AJ Drachten 
Country: The Netherlands 
Contact person: Mr. F. Welling.   
Job title: Manager 
Telephone number: +31-512-586220 
Fax number: +31-512-586221 
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BGP engineers BV 
Visiting address: Loopkantstraat 45 
Zip code + city address: 5405 AC Uden 
Postal address: P.O. Box 308 
Zip code + city postal address: 5400 AB Uden 
Country: The Netherlands 
Contact person: Mrs. M. Sieniuc title: Ir.   
Job title: engineer 
Telephone number: +31-413-24 33 24 
Fax number: +31-413-24 33 14 
E-mail: ms@bgp.nl 
Registration number Professional or Trade Register + City: 16.08.33.43 Den Bosch, 1996 
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C.   DURATION OF THE PROJECT ACTIVITY / CREDITING PERIOD  
 
C.1 Duration of the project activity: 
 
C.1.1. Star ting date of the project activity:   
 

 Implementation:    2003 
 
C.1.2. Expected operational lifetime of the project activity:  
 

Nine (9) years for the project. 
 
C.2 Choice of the crediting per iod and related information:  
 
C.2.1. Renewable crediting per iod: 
 

C.1.1.1. Starting date of the first crediting period: Not applicable. 
 
C.1.1.2. Length of the first crediting period: Not applicable. 

  
C.2.2. Fixed crediting per iod:   
 
 C.2.2.1. Starting date:  01/07/2004 
 
 C.2.2.2. Length: nine (9) years  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



GHG Abatement by Destruction of Methane                   16                                                        

 

D.   APLICATION OF A MONITORING METHODOLOGY AND PLAN 
 
D.1. Name and reference of approved methodology applied to the project activity:   
 
Landfill Villa Dominico conducts the approved monitoring methodology AM0011 for “Landfill gas 
recovery with electricity generation and no capture or destruction of methane in the baseline scenario” .  
This monitoring methodology is based on Onyx Landfill Gas Recovery project – Trémembé – Brazil, No. 
NM0021. 
 
D.2. Justification of the choice of the methodology and why it is applicable to the project 
activity: 
 
The chosen monitoring methodology is designed for the project activities, that reduce greenhouse gas 
emissions through landfill gas capture and flaring. The conditions for the methodology to be applied are 
respected: 
 
·  This monitoring methodology is based on direct and continuous measurement of the actual quantity 

of landfill gas flared, the methane content in the flared landfill gas (% - using a continuous analyser) 
and when using a continuous flow meter, a continuous methane analyser.  
 

·  The basis for the monitoring of the emission reduction is the measuring of landfill gas amount and 
composition recovered for combustion. 

 
·  The methane content of the emissions from flare engines is analysed quarterly to determine the 

fraction of the methane destroyed. 
 
·  The emissions reductions are defined as the difference of emissions in the baseline situation and in 

the project situation. 
 
D.2.1. Option 1: Monitor ing of the emissions in the project scenar io and the baseline 
scenar io: 
 
This option is not applicable. Currently there is no monitoring system of the emissions at the landfill. The 
baseline scenario is determined by calculations described in Section D.2.1.4. 
 
 D.2.1.1. Data to be collected in order to monitor emissions from the project activity, and how this data 
will be archived: 
 
See section D.2.2.1. 
 
D.2.1.2. Description of formulae used to estimate project emissions (for each gas, source, 
formulae/algorithm, emission units of CO2 equ.):: 
 
See Section D.2.2.2. 
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 (5) Parameters, that have been applied by calculations: 
·  Parameter of gasification speed: 0.035 
·  Calorific value of the landfill gas: 5 kW 
·  Gas density of CO2 : 1.99 kg/ m3 
·  Heating value of landfill gas: 18 MJ/m3 

 
(6) Extraction efficiency 
The recoverable landfill gas depends on the effectiveness of the extraction system. The rate of landfill gas 
recoverable generally ranges between 50 and 90% of the total production. 
It was considered for this calculation that the extraction efficiency is 0 % during the filling period and 80 
% one year after the area is covered and equipped with an extraction system. 
 
(7) Assessment and uncertainties 
The main uncertainty in the proposed project is the prediction of future emission levels, LFG production 
levels and LFG extraction efficiency, which are depending on a large number of practical and operational 
factors. However, the baseline emissions are in this case determined by measuring the real amount of 
extracted LFG, so this uncertainty does not affect the choice of the baseline scenario. 
 
The quantity of methane projected to be generated during a given year is estimated using as a basis the 
First Order Decay model for landfill gas generation: 
 
GHG = Collectable gas quantity m3/h x Hours per  year  x  Methane content x Spec. mass x 21 

 
GHG = GHG emissions [ton CO2e/yr] 
21=  GWP of methane [ton CO2e/ton methane] 
 
The general formula of degradation used in this model depends on several parameters including age of 
waste, mass, waste composition (concentration in organic carbon) and waste temperature. At the moment 
the flaring of the biogas does not occur at the project landfill.  
 
The actual quantity of methane emitted to the atmosphere is therefore equivalent with the quantity to be 
captured and flared. 

·  Decayable carbon in refuse 150 kg/ton 
·  Lag phase of methane production 0.7 year 
·  Half value for decomposing or organics 3.0-15.0 year 
·  Average landfill temperature 30 oC 
·  Landfill gas collection efficiency 70 % 
·  Methane content in landfill gas 50 % 
·  Molecular weight CH4 16.03 -- 
·  Gas density of CH4 at STN 0.72 kg/ m3 
·  Gas density of CO2 at STN 1.99 kg/ m3 
·  Heating value of landfill gas 18 MJ/m3 
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D.2.2.  Option 2: Direct monitor ing of emission reductions from the project activity: 
 
D.2.2.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: 
 
ID number  
 

Data var iable Data 
unit 

Measured (m), 
calculated (c) 
or  estimated 
(e) 

Recording  
frequency 

Propor tion 
of data to be 
monitored 

How will the data 
be archived? 
(electronic/ 
paper) 

For  how long is 
archived data to 
be kept? 

Comment 

D.2.2.1.1 

 
Amount of landfill gas 

collected from the project 
wells 

 

m3
 M  Continuous  100% Electronic  

Till completion of 
the crediting period 

Measured by a flow 
meter 

D.2.2.1.2 

 
Methane fraction in the 

landfill gas 
 

% M Continuous  100% Electronic 
Till completion of 

the crediting period 
Measured by continues 

gas quality analyser  

D.2.2.1.3 Amount of flared methane 
Tonnes 

CH4 
M  Continuous  100% Electronic 

Till completion of 
the crediting period 

Measured conform 
complementary 
method (LFG 

temperature and 
pressure, flare 

temperature and 
working hours, %CH4, 

Sm3LFG/h, oxygen 
content) 
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ID number  
 

Data 
var iable 

Data unit Measured 
(m), 

calculated (c) 
or  estimated 

(e) 

Recording  
frequency 

Propor tion 
of data to 

be 
monitored 

How will the 
data be 
archived? 
(electronic/ 
paper) 

For  how long is 
archived data to 

be kept? 

Comment 

D.2.2.1.4 

 
Total 

amount of 
flared 

methane 
 

Tonnes CH4 C Daily  N/a Electronic 
Till completion of 

the crediting 
period 

-- 

D.2.2.1.5 
Combustion 
efficiency  

% M and C   Monthly N/a Electronic  
Till completion of 

the crediting 
period 

Methane content of 
engine exhaust gas 

D.2.2.1.6 
Combustion 
temperature  

Temperature 
oC 

M  Daily N/a Electronic  
Till completion of 

the crediting 
period 

There is a temperature 
gauge to measure a 

combustion 
temperature of the 

flare. 

D.2.2.1.7 
Gas pressure 
in the wells 

Pa M Daily N/a Electronic  
Till completion of 

the crediting 
period 

-- 

D.2.2.1.8 
Gas flow 

rate 
m3/h M Daily N/a Electronic  

Till completion of 
the crediting 

period 
-- 

D.2.2.1.9 
Integrity of 
collection 

system 
N/a N/a Monthly N/a Electronic  

Till completion of 
the crediting 

period 
Visual control. 
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D.2.2.2. Description of formulae used to estimate project emission (for each gas, source, 
formulae/algorithm, emission units of CO2 equ.): 
 
In the Section B.4. the direct and indirect project emissions have been defined. 
 
Emissions that are likely to be less than 1% of the total project emission’s impact are classified as 
“ insignificant”  and be further ignored in the project. As total project emission reduction over the 10-year 
project lifetime are approx. 6.380.000 tonnes CO2, 1% amounts to 63.800 tonnes CO2.  
 
Transport of the equipment will be realised per ship. Emissions estimation depends on several factors, in 
particular CO2 emission factor, usage of fuel and sort of fuel, as well as sort of ship. Regression analyses 
on fuel consumption versus gross tonnage are preformed for each ship class. The data are highly 
correlated (r>0.68). Assuming emission factor 3200 tonnes CO2 per ton of fuel and full fuel consumption 
for solid bulk ship, at full power and linear regressions equations of consumption and at full power versus 
gross tonnage, the daily emission of diesel ship can be calculated as follow: 33,80 t/day *  3200 kg CO2 /t 
fuel = 108.160 kg CO2 / day (10,816 tonnes CO2 per day), in 14 days 1.514.240 kg CO2 (15.142,4 t CO2 ).  
 
Equipment will be manufactured circa 200 km from the harbour in Rotterdam and will be transported 
with a special truck transport. It has been estimated that diesel engine emits approximately 0,26 kg CO2 
per kilometre, what gives 0,52 tonnes CO2. In total transport of the equipment from the Netherlands to 
Argentina is estimated on 15.142,92 t CO2. It must added that emissions estimation from ship transport is 
calculated for a full loaded ship and not for a one container transport. Most of the equipment will be 
purchased locally and transported with trucks. Assuming the calculations above, emissions estimation for 
local transport will not be higher than 1% of the total baseline emissions. 
 
 
D.2.3. Treatment of leakage in the monitor ing plan: 
 
No leakages are associated with landfill gas extraction.  
 
D.3.  Quality control (QC) and quality assurance (QA) procedures are being undertaken 
for  data monitored: 
 
Monitoring procedures have been formalised as part of documentation for NEN-ISO 9001:2000 
certification. 
 
Data 
 

Uncer tainty 
level of data 
(High/Medium/
Low) 

Are QA/QC 
procedures planned 
for  these data? 

Outline explanation why QA/QC procedures are or  
are not being planned.  

D.3.1 Low Yes 

Amount of  methane is a reliable indicator subject to 
routine checks. Calibration is executed  monthly 
through use of calibration gas with exactly 50% of 
methane content.   

D.3.2 Low Yes 

Amount of  methane is a reliable indicator subject to 
routine checks. Calibration is executed  monthly 
through use of calibration gas with exactly 50% of 
methane content.   

D.3.3 Low Yes 

Amount of  methane is a reliable indicator subject to 
routine checks. Calibration is executed  monthly 
through use of calibration gas with exactly 50% of 
methane content.   

D.3.4 Low Yes Amount of  carbon dioxide is a reliable indicator 
subject to routine checks. 

D.3.5 Low Yes 
Data reviewed as part of daily monitoring 
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D.3.6 Low Yes 
Data reviewed as part of daily monitoring 
 

D.3.8 Low Yes 
Monitoring data used immediately to adjust well 
vacuum 

D.3.9 Medium Yes 
Ensure integrity of collection system 
 

 
 
D.4. Please descr ibe the operational and management structure that the project operator  
will implement in order  to monitor  emission reductions and any leakage effects generated 
by the project activity: 
 
To assure the correct service of the equipment en correct monitoring, the training of the Argentinean stuff 
will be organised. Minimum two persons will be trained on the field of: 
·  general knowledge about the applied equipment at the landfill  
·  reading and recording data 
·  calibration methodology 
·  emergency situation (for instance by too high oxygen level or electricity breakdown). 
 
Chosen trainees must have a good understanding the processes and technology of the installation of 
landfill gas extraction. Verification and training starts parallel with preparation works for the installation.  
 
At the plant there is also a  guidebook on landfill gas extraction and utilisation in English and Spanish 
available, where the operator can find an information about: 
·  operation manual 
·  drawings 
·  maintenance instructions 
·  description of parts of the equipment 
·  parameters for landfill gas composition, temperature and pressure.  
 
Additionally the telephone helpdesk will be available with direct connection to the Netherlands, where the 
experts of Van der Wiel can give a technical advice.  
 
D.5. Name of person/entity determining the monitor ing methodology: 
 
Van der Wiel Holding BV 
Postal address: P.O. Box 508 
Zip code + city postal address: 9206 AJ Drachten 
Country: The Netherlands 
Contact person: Mr. F. Welling.   
Job title: Manager 
Telephone number: +31-512-586220 
Fax number: +31-512-586221 
 
Supportive information by: 
BGP engineers BV 
Postal address: P.O.Box 308 
Zip code + city postal address: 5400 AB Uden, The Netherlands 
Contact person: Mrs. M. Sieniuc title: Ir.   
Job title: Engineer  
Telephone number: +31-413-24 33 24 
Fax number: +31-413-24 33 14 
E-mail: ms@bgp.nl 
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E.   ESTIMATION OF GHG EMISSIONS BY SOURCES 
 
E.1. Estimate of GHG emissions by sources: 
 
The GHG emissions by sources are estimated at 9.848.443 t CO2equ in years 2004-2012. For the 
calculations see section E.4. 
 
E.2. Estimated leakage: 
 
No leakage is identified for the project activity. The fact that biogas is extracted from the bioreactor will 
not result into a higher biogas production rate of the landfill body (expressed in m3 per tonne waste).  
Theoretically it could happen, that ignition of the flare would consume LPG. However, if any, this 
amount is insignificant as it represents less than 0.001 % of all involved emissions. 
 
E.3. The sum of E.1 and E.2 representing the project activity emissions: 
 
As no leakage is identified, the sum of E.1 and E.2 equals E.1. 
 
E.4. Estimated anthropogenic emissions by sources of greenhouse gases of the baseline: 
 
 
Year  Gas 

quantity 
m3/h 

Hours per  
year  

Nm3 of gas 
produced 
per  year   

Methane 
content 

Spec.mass.
CH4 in 

tons 

Ton 
CO2eq/ton 

CH4 

Tons CO2-
equivalent 

/yr  
2004 22.322 4380 195.540.720 50% 0.00072 21 739.153 
2005 20.594 8760 180.403.440 50% 0.00072 21 1.363.842 
2006 18.999 8760 166.431.240 50% 0.00072 21 1.258.242 
2007 17.528 8760 153.545.280 50% 0.00072 21 1.160.818 
2008 16.171 8760 141.657.960 50% 0.00072 21 1.070.938 
2009 14.919 8760 130.690.440 50% 0.00072 21 988.017 
2010 13.764 8760 120.572.640 50% 0.00072 21 911.516 
2011 12.698 8760 111.234.480 50% 0.00072 21 840.938 
2012 11.715 8760 102.623.400 50% 0.00072 21 775.826 
Total       9.848.443 
 
The results of the landfill gas production estimation are shown graphically on the figure below. This 
graph presents the theoretical production curve per crediting year. 
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E.5.  Difference between E.4 and E.3 representing the emission reductions of the project 
activity: 
 
The volume of methane actually captured is an indication of the volume of methane that would have been 
emitted without the project. This is monitored. 
 
E.6.  Table providing values obtained when applying formulae above: 
 
The following table represents the avoided emissions of GHG by the CDM project activity during the 
period 2004-2012 resulting from the recovery and combustion of landfill gas. It should however be noted 
that the amount of CERs will be determined by monitoring the amount of captured LFG and its methane 
content (see also Annex 8). 
 
Year  Collecta

ble gas 
quantity 

m3/h 

Hours per  
year  

Nm3 of gas 
produced 
per  year   

Methane 
content 

Spec.mass.
CH4 in 

tons 

Ton 
CO2eq/ton 

CH4 

Tons CO2-
equivalent 

/yr  

2004 15.626 4380 68.441.880 50% 0.00072 21 517.421 
2005 14.416 8760 126.284.160 50% 0.00072 21 954.708 
2006 13.300 8760 116.508.000 50% 0.00072 21 880.800 
2007 12.270 8760 107.485.200 50% 0.00072 21 812.538 
2008 11.320 8760 99.163.200 50% 0.00072 21 749.674 
2009 10.443 8760 91.480.680 50% 0.00072 21 691.594 
2010 9.635 8760 84.402.600 50% 0.00072 21 638.084 
2011 8.889 8760 77.867.640 50% 0.00072 21 588.679 
2012 8.200 8760 71.832.000 50% 0.00072 21 543.050 
Total   911.907.240    6.376.598 
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F. ENVIRONMENTAL IMPACTS 
 
F.1. Documentation on the analysis of the environmental impacts, including 
transboundary impacts:  
 
Legal framework: 
 
The future biogas collection and utilisation system will fully comply with Argentinean legislation in the 
field of Air Protection and Waste Management: 

·  NATIONAL LEGISLATION    

Constitution of the Nation Argentina - Arts. 41 and 42    
Law of Dangerous Residuals Në 24.051 (B.O. 27.307 of the 17/01/92)   
I decree Regulation 831/93 (B.O. 27.630 of the 3/5/93)    
    
·  COUNTY OF BUENOS AIRES    
Constitution of the County of Buenos Aires Art. 28   
Resolution Në 601/98 of the Environmental Political Secretary (24/11/98) Entrance of Toxic Residuals    
Law of Special Residuals Në 11.720 (B.O. 13/12/95)    
I decree Regulation 806/97 (16/4/97)    
Law 11.737, modifying of the Law 11.175, it designates to Environmental Politics©s Secretary as 
Authority of Application of the Laws 11.347; 11.459 and 11.720    
Decree Law 9.111/78   
It regulates the Final Disposition of Residuals    
Law of Protection of the Atmosphere Në 11.723  OBSERVED law for ORDINANCE 4371/95    
Law 11.382 Modifying of the Ordinance Law 8.031 / 73    
Law 11.459 de Industrial Setling Down 
Decree Regulation 1.741/96 modified by Ordinance 1712/97    
      
·  MUNICIPAL ORDINANCE 39.025 (B.M. 17.049 - published the 13/6/83)    
Code of Prevention of the Environmental Contamination  Municipal digest of the City of Buenos Aires    
Ordinance 33.581 (BM 15.540) Modified by Ordinances 33.681 (BM 15.575) and 38.188 (4/10/82) it 
modifies arts. 4, 6, and 7     
Ordinance 33.691 (BM 15.577)   
Ratified by Dec. Nac. 3457/77 BO 21/11/77   
It approves former Agreement MCBA/Pcia. of BA of 07/01/77 06/05/77    
 
There is no national framework governing landfilling, but only technical norms issued by the 
Environmental Political Secretaries of each Argentinean County without technical requirements on LFG 
management. There is thus no EIA requirement. 
 
 
Landfill site Villa Dominico environmental aspects: 
The landfill is located near the south suburbs of the Buenos Aires city.  A total of approximately 
47.000.000 ton of municipal waste has been disposed of in the landfill from 1978 to January 2004. 
The landfill size is circa 298 hectares (see picture on the next page). The waste content 45 till 50 % 
organic material. On basis of Van der Wiel calculations the biogas reduction has been estimated at 
6.300.000 ton CO2 equivalent in the crediting period. The landfill is partly covered with soil . There is a 
natural impermeable layer at the landfill basin, built of clay. Environmental sanitary conditions in and 
around the landfill are regularly monitored. 
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Surface water monitoring 
There are 22 monitoring points. Evaluation of the monitoring results is made though the comparison of 
each measured or calculated parameter from every control station.  
According to the analysis from 31st July 2003 there is no indication of the contamination presence in the 
surface water, as a consequence of the landfill site activity. 
 
Ground water monitoring 
There are 37 monitoring wells installed. Chemical analysis are carried out by three extern laboratories: 

·  Laboratorio de Obras Sanitarias de la Nación,  
·  Laboratorio del INA -Instituto Nacional del Agua-, dependiente de la Secretaría de Ambiente y 

Desarrollo Sustentable de la Nación,  
·  Laboratorio de Ingeniería Sanitaria de la Facultad de Ingeniería de la Universidad Nacional de La 

Plata. 
 
Treatment of leachate water 
In the Resolution Në 389/98 standard parameters for acceptable limits of sewage release to the 
environment are determined. This resolution has been established by the General Administration of the 
Operational Landfill Sites in the Province Buenos Aires (Administración General de Obras Sanitarias de 
la Provincia de Buenos Aires –AGOSBA). 
 
The landfill site Villa Dominico is provided with an installation for physical, chemical and biological 
treatment of leachate water, with capacity of 6000 m3 per month. 
 
Gas emissions 
The following legal regulations concern greenhouse gases emission to the air: 

·  Decree Në 3395/96  observed law of Buenos Aires Province, Në 5.965 
·  Resolution Në 242/97 
·  Law of Protection of the Atmosphere Në 11.723, observed law for ordinance 4371/95.   

 
Since 1998 there is a regular monitoring of the landfill gas emission impact on the habitat around the 
Villa Dominico. 
 
CEAMSE has currently no system for landfill gas treatment. The biogas is therefore discharged. Gases 
generated by the anaerobic decomposition of the waste cause the most significant problem at the Villa 
Dominico site. Because produced biogas contains approximately 50 to 60% methane, it contributes very 
strongly to the greenhouse effect. The treatment of those gases is needed to reduce the risk of explosion 
within the landfill site and to minimise the methane emissions to the atmosphere.  
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F.2. I f environmental impacts are considered significant by the project par ticipants or  
the host Par ty, please provide conclusions and all references to support documentation of 
an environmental impact assessment undertaken in accordance with the procedures as 
required by the host Par ty: 
 
Argentinean policy for handling of waste focuses primarily on dangerous waste. There is no legislation 
regarding leachate treatment and landfill degassing. In addition to requirements under local law, IFC 
Environmental & Social Guidelines and Safeguard Policies will also apply.  These are available at:�
www.ifc.org/enviro/EnvSoc/index.html 
 
Environmental impact of the project:  
 
Landscape and biotic aspects 
Extraction of several toxics, odorous and GHG gases has a positive influence on the environment. Sudden 
vibrations of the ground, as result from activities onsite, may disturb the surrounding wildlife in forests 
and fields. The presence of birds can lead to the extension of the preying on waste vermin occurrence in 
the environment.  
 
The project results into a better structured way of waste disposal with more covering of wastes. This 
reduces the presence of birds searching for prey and food, and decrease the influence of the landfill on the 
surrounding ecosystems. Due to the elimination of risks of fires or explosions, re-cultivation of the 
landfill is possible and the closed landfill is no longer be considered as a barren land. Appropriate closing 
of the landfill is favourable for biogas production, enables the landfill owner to reshape the waste body 
and make it fit into the landscape.  
 
Waste 
The project does not result into any increase of waste production. The project foresees the implementation 
of techniques for compaction of waste and will therefore create a higher disposal capacity of the landfill. 
Appropriate waste compaction reduces additionally the risk of fire on the landfill. 
 
Air & climate 
The project has a positive effect on the ecosystem due to the reduction of GHG emissions and other gases, 
such as H2S, mercaptenes and other various compounds. Odours from gases or liquid emissions from 
landfill sites is minimised by appropriate collection and management of the biogases and infiltrates 
discharged during the decomposition.  
 
The only potential source of CO2 emissions is the transport of machinery to the landfill and other convey 
machines, onsite installations such as ventilators or measurement equipment. These emissions are 
insignificant. In order to minimise CO2 emissions from transport and site-installations during the 
implementation and execution of the project the major part of the equipment and materials is purchased 
locally. 
 
Health & safety 
High concentration of gases in the landfills brings a risk of explosion. Their extraction reduces the risk to 
the minimum. It is important not only for safety of inhabitants of the surroundings but also for health of 
the workers that spend most of the day at the landfill. 
The release of toxic compounds such as H2S presents a serious danger for human health. The extraction 
of biogas reduces strongly the presence of these compounds. 
For the safety of the workers an apart organisation unit is created, by Van der Wiel  Arg SA, that takes 
responsibility for on site work control (comparable with Dutch ARBO co-ordinator). For the realisation 
and execution Van der Wiel is responsible. 
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Ing. Bevilacqua y Asociades     Van der  Wiel Argentina S.A. 
Ingeniero en Higiene y seguridad en el Trabajo   Wouter Joustra 
Curupayti 3046       Director 
CP 1419 Capital Federal     Tel (54+11) 4923-7659 / 4925-5002 
Tel./Fax : (54+11)4572-7172     Fax (54+11) 4925-0048 

joustra@vanderwiel.com.ar 
 
Noise 
Installed equipment can produce some noise. To reduce its impact trees and shrubs will be planted that 
will form a perfect sound-absorbing casing. 
 
Conclusions: 
The landfill collection and flaring system has a significant positive impact on the environment.  The 
system reduces emissions of greenhouse gases, odours and gases causing explosions as well as open fires 
and damages to vegetation. The project guarantees:   

·  Reduction of  negative effects on climate and air quality 
·  Reduction of negative impacts to flora and fauna in the surroundings 
·  Improvement of the socio-economic environment (necessary infra-structure, legal and 

institutional requirements). 
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G.   STAKEHOLDERS’  COMMENTS  
 
G.1.  Br ief descr iption of how comments by local stakeholders have been invited and 
compiled: 
 

A. At 25th September 2002 the Letter of Intention and at 20th June 2003 contract between Van der 
Wiel and CEAMSE have been signed.  

 
B. In October 2003 experts of Van der Wiel have organised an information meeting where the 

purpose of the Project has been discussed (see Annex 4 ). Basically, the meeting has included all 
stakeholders that are relevant to the management of the landfill.  

 
C. Local authorities, public communities and stakeholders that dwell in direct surroundings of the 

landfill (see table in Section G.3) have received an Opinion Note for the Project (see Annex 5)  
about the proposed Degassing Project at the Villa Dominico landfill site, exclusively prepared by 
CEAMSE and by Government of the Municipality Avellaneda. 

 
D. In the Opinion Note have been described the major aspects of the implementation and operation 

of the proposed project.   
 

Status and adequacy of the current situation: 
 
E. The owner of the landfill Villa Dominico has guaranteed a good cooperation with project 

developers. The Letter of Intention has been signed by Mr. Savino and the final contract by Vice 
President of CEAMSE, Mr. Fernando Dufour. 

 
F. Since September 2003 Mr. Hurst is the President of  CEAMSE and also a contact person for the 

project. His predecessor, Mr. Attilio Savino, became a Secretaris  of the Secretaria de Medio 
Ambiente (comparable to the Ministry of Environment in The Netherlands).  Mr. Savino is 
responsible for the Letter of Approval.  
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G.2. Summary of the comments received: 
 
The  importance of the project is recognized and positive support will be provided. The Opinion Note 
about the proposed Degassing Project at the Villa Dominico landfill site, will be signed by the 
stakeholders (see table above) and returned to Van der Wiel Argentina. 
 
There were no further comments. 
 
G.3. Report on how due account was taken of any comments received: 
 
Local authorities, public communities and stakeholders that dwell in direct surroundings of the landfill 
(see table in Section G.1.2.) have received an Opinion Note (Annex 5) about the proposed Degassing 
Project at the Villa Dominico landfill site, exclusively prepared by CEAMSE and by Government of the 
Municipality Avellaneda. 
 
In the Stakeholders Opinion Note analysis (see Annex 5) of the effects of implementation and operation 
of the Degassing Project have been made.   


