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Project desigh document form
(Version 11.0)

Complete this form in accordance with the instructions attached at the end of this form.

BASIC INFORMATION

Title of the project activity

Uberlandia landfills | and Il

Scale of the project activity

|X| Large-scale
|:| Small-scale

Version number of the PDD

04

Completion date of the PDD

19/07/2019

Project participants

Energas Geracao de Energia Ltda. (Brazilian Private Entity)
Limpebras Residuos Ltda. (Brazilian Private Entity)

Asja Brasil Servicos para o Meio Ambiente Ltda. (Brazilian Private
Entity)

Host Party

Brazil

Applied methodologies and
standardized baselines

ACMO0001: Flaring or use of landfill gas, version 18.1;

Sectoral scopes

Sectoral Scope: 1 - Energy industries (renewable - / non-
renewable sources)

Sectoral Scope: 13 - Waste handling and disposal

Estimated amount of annual average
GHG emission reductions

141,878 tCO2e
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SECTION A.  Description of project activity

A.1l. Purpose and general description of project activity

>>

The objective of the Uberlandia landfills | and Il is to collect the landfill gas produced in the
Uberlandia Landfill and use it to generate electricity. A total capacity of 2.852 MW will be installed,
composed by 2 engines with individual capacity of 1.426 MW each. The project is expected to
export 421,071 MWh during its lifetime.

The Project will start operating its LFG collection, flaring and electricity generation in March 2012,
and the production of emission reductions is estimated to start in September 2012, when the
Project is expected to be registered as a CDM project activity.

Uberlandia Landfill comprises two adjoining solid waste disposal sites (SWDS), named Landfill |
and Landfill Il, both owned and operated by Limpebras Residuos Ltda. (Project Participant). The
Landfill I started operating in July of 1995 and stopped receiving waste in September 2010. During
the 15 years of lifetime, Landfill | received around 2,100,000 tonnes of domestic waste, disposed in
150,000 m? of a total area of 300,000 m?, being operated under the most strict environmental care,
for which the landfill was awarded with the Borboleta de Ouro prize, given by the state environment
entity, Fundagéo Estadual do Meio Ambiente — FEAM, as the best landfill of Minas Gerais state.

The Landfill Il started operating in October 2010 with the same environmental care applied to the
previous disposal site and counts on a qualified and multidisciplinary team of technicians. The
landfill has a total area of 300,000 m?, with 200,000 m? dedicated to disposal of waste, being able
to receive till 4,500,000 m® of solid waste for an approximately 18 years of lifetime. All the area was
sealed with a membrane of High Density Polyethylene (HDPE) and compacted clay in order to
protect the phreatic layer from contamination.

The leachate generated in each landfill is given a different treatment. For Landfill | the leachate is
treated at an ascendant flow anaerobic reactor followed by an anaerobic filter and then sent to the
Uberabinha’s sewage treatment station (ETE Uberabinha) through municipal canalization. The
leachate from Landfill Il, after being analysed by the Municipal Department of Water and Sewage
(Departamento Municipal de Agua e Esgoto — DMAE), was authorized to be directly sent to the
ETE Uberabinha without previous treatment.

In this Project the Landfill | and the Landfill Il were considered as a sole SDWS, since the area
surrounding the two sites, including them, is owned and operated by Limpebras Residuos Ltda.
and they are physically near enough to permit the joint operation. In fact, only a 27 m width road
used exclusively for the landfilling operation separates the two sites, and the gas station and power
plant of the proposed project activity are planned to be installed on the roadside between the
Landfill | and Landfill Il. Therefore, the estimative of emissions of methane from SWDS considered
the two sites as one single SWDS.

The scenario existing prior to the implementation of the Uberlandia landfills |1 and Il project activity
at the Uberlandia Landfill is the operation of the landfill with uncontrolled emission of the LFG
(landfill gas) generated to the atmosphere, i.e. the LFG generated due to the decomposition of the
organic matter is vented through the vertical wells installed at the landfill's area. At the top of some
wells, the LFG is partially burned to address safety and odour issues. As will be demonstrated
ahead, the existing scenario and the baseline scenario are the same.

Emissions associated with the baseline scenario are the CH, emissions due to the atmospheric
release of the LFG and CO, emissions due to the power generation from fossil-fuel power-plants.
With the implementation of the project, the LFG previously released will be collected through the
installation of pipelines and emission reduction will be achieved through the destruction of the gas
collected in a flaring system and in the power plant. Additionally, the project will export renewable
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electricity to the grid, avoiding the dispatch of the same amount of electricity from fossil-fuel based
power plants in the Brazilian National Grid.

The project will bring benefits to sustainable development, as follows:

A.2.
>>

Increase of local environmental quality: the project will contribute not only through the
avoidance of GHG emissions to the atmosphere, but also by displacing the fossil fuel
consumption from power plants connected to the Brazilian Electric Grid. The project might
also be seen as a good practice of correct solid waste final disposal;

Labour capaciting / Income generation: the project will need qualified operators to maintain
the gas collection wells and pipeline and to operate the degassing station and the power
plant. A team composed by engineers and technicians will be created and trained by
international consultants and manufacturers. The revenues of these personnel will be
above the market, as the technology employed is new in the Uberlandia region;

Integration with different sectors: using LFG to generate electricity is relatively new in Brazil
— some projects were developed only under the CDM and only a few of them are indeed
generating electricity (like the Bandeirantes Landfill Gas to Energy Project, Sdo Jodo
Landfill Gas to Energy Project and Exploitation of the biogas from Controlled Landfill in
Solid Waste Management Central — CTRS / BR.040). Therefore, the project will have an
enormous contribution over the integration with the electric sectors.

Location of project activity

Host Party:

Brazil

Region/State/Province:

State of Minas Gerais.

City/Town/Community:

Uberlandia

Physical/Geographical location:

The geographical coordinates of the Uberlandia Landfill are:

- S$18.878361°
- W 48.318583°

The picture below presents the detailed location of the landfill:
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A.3. Technologies/measures

>>

As described in section A.1., the scenario existing prior to the implementation of the Uberlandia
landfills I and Il at the Uberlandia Landfill is the operation of the landfill with uncontrolled emission
of the LFG generated to the atmosphere, i.e. the LFG generated due to the decomposition of the
organic matter is vented through the vertical wells installed at the landfill's area. At the top of some
wells the LFG is partially burned to address safety and odour issues.

Emissions associated with the baseline scenario are the CH,; emissions due to the atmospheric
release of the LFG and CO, emissions due to the power generation from fossil-fuel power-plants.
With the implementation of the project, the LFG previously released will be collected through the
installation of pipelines and emission reductions will be achieved through the destruction of the gas
collected in a flaring system and in the power plant. Additionally, the project will export renewable
electricity to the grid, avoiding the dispatch of the same amount of electricity from fossil-fuel based
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power plants in the Brazilian National Grid. Therefore, none of the equipment installed in the
project activity exist in the baseline scenario.

The technology to be employed will be the improvement of landfill gas collection and flaring,
through the installation of an active recovery system composed by:
e acollection system;
e atransmission pipeline network;
e a gas station, composed by condensate separators, pipe bundle heat exchanger,
chiller, blowers and flaring system; and
e adry filter (moisture and contaminant removal) and a power plant.

Figure 3 presents a lay-out of such kind of installation.
3. Gas Station|

4. Power House

2. Transmission
Pipeline

|
|

1.C
Figure 3 - Schematic situation of a landfill with active gas recovery

The proposed system will be installed to absorb a maximum of 3,000 Nm*/h of landfill gas, based
on estimative of biogas generation.

1. Collection System

Having in mind the dimensions of the Uberlandia Landfill, when considering the LFG collection the
infra-structure was defined based on vertical wells. These elements will be connected to a
collection pipeline which will transport the gas to the regulation stations — used to control the load
loss in the wells. Some horizontal wells might also be constructed, if necessary.

Project Proponents will install vertical wells all over the landfill in an approximately 25 meter grid.
Each well will be equipped with wellheads consisting of a carbon steel pipe, complete with a
flanged side section bearing a butterfly type valve that enables the well to be connected or cut out
from the vacuum system. This is an important element because it will connect the well with the
collection pipeline, avoiding directly emission of LFG to the atmosphere.

The wellhead is equipped with threaded pipe unions to allow the installation of a submersible pump
for leachate removal from the well and fitted with wiring and control float; in this case, the leachate
accumulated within the well can be easily extracted without removing the well head. One of the
threaded pipe unions will be used for gas sampling and physical and chemical measuring of gas
characteristics. The wellhead mounting and the connection between all well devices must be
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performed with particular care to avoid air insertion through waste body that could bring bacteria
working under aerobic condition within landfill, therefore inhibiting methane production.

These pipelines will consist on HDPE (High Density Polyethylene) pipes and will transport the LFG
collected from the wells to the gas regulation stations, which role is to control and monitor the
characteristics of the LFG extracted. Each regulation station will be done in carbon steel pipe
equipped with an additional condensate knock-out and regulation valves and will be able to receive
the connection of many wells, beyond transferring the LFG collected to the transmission network.

2. Transmission pipeline network

From the regulation stations the LFG will be transferred to lines manifolds constructed in carbon
steel and then to the gas station through a HDPE transmission pipeline. Lines manifolds are
responsible for receiving the LFG from many regulation stations and grouping then into a single
line towards the gas station.

3. Gas Station
The gas station comprises the LFG pre-treatment system, the suction system and the flares.

The pre-treatment system consists in a series gas/water & glycol tube nest heat exchangers that
can cool down the LFG to a temperature lower than 10 °C, by means of a set of chillers through
which the biogas passes as it arrives at the gas station. Such cooling aims to force the moisture in
the LFG to condensate, so it can be easily removed from the flow through a coalescer filter
situated just after the heat exchangers. This considerably reduces impurities that would damage
the equipment.

Following the coalescer filters, LFG flows to the suction system responsible for applying the
appropriate pressure to the each well, guaranteeing the effectiveness of gas collection. The system
will be composed by two centrifugal multi-stage blowers in parallel (one in standby) connected with
the LFG collection and conveying system. The pressuring of the system will depend on the
pressure needed by the flares and generators.

The dimensioning of the components is straight connected to the gas production from Uberlandia
Landfill; Project Proponents foresee the installation of 2 blowers with 3,000 Nm®h capacity each —
one main and another standby unit. However, the capacity of standby blower can be reviewed in
order to better suit the project.

The gas station will also count with a gas flaring system, which will be equipped with enough high
temperature enclosed flares to ensure the total LFG captured to be completely and safely
destroyed. Each flare installed will be assembled with all equipment needed to continuously
monitor of flare’s compliance with manufacturer's specifications, according to the “Tool to
determine project emissions from flaring gases containing methane”, i.e. flow meter on the inlet
pipeline and a thermocouple installed at 80% of flare’s height.

4. Power Plant
A power plant will also be installed in order to generate electricity with the LFG captured. It will be
composed by dry filters which consist in barrels made in carbon steel fitted with polyester filters
designed to remove solid impurities from the stream (as well as a share of the micro-contaminants
that would be harmful to the electric energy generating sets) and internal combustion engine
generating sets.

This is a well known and high reliable technology for biogas utilization. Furthermore, internal
combustion engine generating sets have modular design and are available in many different sizes
permitting the installation of power plant step by step as the LFG flow increases. High performance
and reliability are guaranteed for the equipment.

The number of engines to be installed will depend on the amount of LFG collected, but Project
Proponents foresee to install in two phases a total capacity of 2.852 MW.
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The LFG stream will be preferably sent to the power plant and the LFG amount exceeding its
assimilation capacity will be diverged to the enclosed flares, guaranteeing the destruction of all
methane captured. Therefore, flares will be used to combust the LFG exceeding the power plant
capacity or to burn all the LFG captured, in case of generation sets maintenance.

A.4. Parties and project participants

Parties involved

Project participants

Indicate if the Party involved
wishes to be considered as
project participant (Yes/No)

Brazil (host)

Energas Geracao de Energia
Ltda. (Brazilian Private Entity)
Limpebrds Residuos Ltda.
(Brazilian Private Entity)

Asja Brasil Servicos para o
Meio Ambiente Ltda.
(Brazilian Private Entity)

No

A.5.  Public funding of project activity

>>

There is no public funding involved in the development of the Project Uberlandia landfills | and II.

A.6. History of project activity

>>

The proposed CDM project activity is not a project activity that has been deregistered, nor included
as a component project activity (CPA) in a registered CDM programme of activities (PoA).

A.7. Debundling
>>
Not applicable.

SECTION B.

B.1. References to methodologies and standardized baselines

>>

Application of methodologies and standardized baselines

e Large-scale Consolidated Methodology ACM0001: “Flaring or use of landfill gas” (Version

18.1)%;

e TOOLO04 Methodological tool: “Emissions from solid waste disposal sites” (Version 08.0)%;

o TOOLO5 Methodological tool: “Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation” (Version 03.0)?;
TOOLO06 Methodological tool: “Project emissions from flaring” (Version 03.0)*;

e TOOLO08 Methodological tool: “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” (Version 03.0)°;

e TOOLO9 Methodological tool: “Determining the baseline efficiency of thermal or electric
energy generation systems” (Version 02.0)°;

! https://cdm.unfccc.int/methodologies/DB/Y88077XT5083TZ2PYEZ36LFIAMAODR

2 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-04-v8.0.pdf

3 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v3.0.pdf

4 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-06-v3.0.pdf

° https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-v3.0.pdf

® https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-09-v2.0.pdf
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e TOOL10 Methodological Tool: “Tool to determine the remaining lifetime of equipment”
(Version 01);

e TOOL12 Methodological tool: “Project and leakage emissions from transportation of freight”
(Version 01.1.0)%;

e TOOLO7 Methodological tool: “Tool to calculate the emission factor for an electricity
system” (Version 07.0)%:

e TOOL11 Methodological Tool: “Assessment of the validity of the original/current baseline
and update of the baseline at the renewal of the crediting period” (Version 03.0.1)"?;

e TOOLO2 Methodological tool: “Combined tool to identify the baseline scenario and
demonstrate additionality” (Version 07.0)';

e TOOLO3 Methodological tool: “Tool to calculate project or leakage CO, emissions from
fossil fuel combustion” (Version 03.0)*.

B.2. Applicability of methodologies and standardized baselines
>>
The methodology ACMO0001 is applicable for project activities that comprise one of the following
scenarios:
e The captured gas is flared; and/or
o The captured gas is used to produce energy (e.g. electricity/thermal energy);

The methodology ACMO0001: “Flaring or use of landfill gas” is applicable to project activities which:

(a) Install a new LFG capture system in an existing or new (Greenfield) SWDS where
no LFG capture system was or would have been installed prior to the
implementation of the project activity; or

(b) Make an investment into an existing LFG capture system to increase the recovery
rate or change the use of the captured LFG, provided that:

() The captured LFG was vented or flared and not used prior to the
implementation of the project activity; and

(i)  In the case of an existing active LFG capture system for which the amount of
LFG cannot be collected separately from the project system after the
implementation of the project activity and its efficiency is not impacted on by
the project system: historical data on the amount of LFG capture and flared is
available;

(©) Flare the LFG and/or use the captured LFG in any (combination) of the following
ways:

(i)  Generating electricity;

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

" https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-10-v1.pdf

8 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-12-v1.1.0.pdf

® https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf

19 https://cdm.unfcce.int/methodologies/PAmethodologies/tools/am-tool-11-v3.0.1. pdf

1 https://cdm.unfcce.int/methodologies/PAmethodologies/tools/am-tool-02-v7.0.pdf

12 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-03-v3.pdf

3 For claiming emission reductions for other heat generation equipment (including other products in kilns),
project participants may submit a revision to this methodology.
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(i)  Supplying the LFG to consumers through a natural gas distribution network;

(iv) Supplying compressed/liquefied LFG to consumers using trucks;*
(v)  Supplying the LFG to consumers through a dedicated pipeline;

(d) Do not reduce the amount of organic waste that would be recycled in the absence of
the project activity.

Justification: - Part 1

The methodology is applicable because it will be made an investment into an existing LFG
capture system to increase the recovery rate (collection efficiency) and change the use of the
captured LFG (also electricity generation). The captured LFG was only vented and patrtially flared
in open flares and not used prior to the implementation of the project activity.

In the project activity, the LFG will be flared and will generate electricity.

Moreover, the amount of organic waste will be the same in the project activity as well as in the
absence of the project activity. A declaration letter issued by the PP has been made available to
the DOE.

“

The methodology is only applicable if the application of the procedure to identify the baseline
scenario confirms that the most plausible baseline scenario is:

(a) Atmospheric release of the LFG or capture of LFG and destruction through flaring to
comply with regulations or contractual requirements, to address safety and odour
concerns, or for other reasons; and

(b) In the case that the LFG is used in the project activity for generating electricity
and/or generating heat in a boiler, air heater, glass melting furnace or kiln:

(i)  For electricity generation: that electricity would be generated in the grid or in
captive fossil fuel fired power plants; and/or

(i)  For heat generation: that heat would be generated using fossil fuels in
equipment located within the project boundary;

(©) In the case of LFG supplied to the end-user(s) through natural gas distribution
network, trucks or the dedicated pipeline, the baseline scenario is assumed to be
displacement of natural gas.

(d) In the case of LFG from a Greenfield SWDS, the identified baseline scenario is
atmospheric release of the LFG or capture of LFG in a managed SWDS and
destruction through flaring to comply with regulations or contractual requirements, to
address safety and odour concerns, or for other reasons.

This methodology is not applicable:

(a) In combination with other approved methodologies. For instance, ACM0001 cannot
be used to claim emission reductions for the displacement of fossil fuels in a kiln or
glass melting furnace, where the purpose of the CDM project activity is to implement
energy efficiency measures at a kiln or glass melting furnace;

% In case other means of transportation are used a revision to this methodology may be requested.
Version 11.0 Page 9 of 66



CDM-PDD-FORM
(b) If the management of the SWDS in the project activity is deliberately changed during
the crediting in order to increase methane generation compared to the situation prior

to the implementation of the project activity.

Justification: - Part 2
According to Section B.4 and B.5, the methodology is applicable because:
¢ The most plausible baseline scenario is released the LFG to atmosphere from the SWDS,
and;
e The electricity would be generated in the grid.

Moreover, there is neither a combination with other approved methodologies nor change in
management of the landfill due to the project activity (e.g. addition of liquids, pre-treating waste or
changing the shape of the landfill to increase the Methane Correction Factor).

The applicable scenarios are (a) and (b). Scenarios (c) and (d) are not applicable for the project
activity.

The tool “Emissions from solid waste disposal sites” is applicable to the project activity because
the CDM project activity mitigates methane emissions from a specific existing SWDS (Application
A).

The tool to calculate “Baseline, project and/or leakage emissions from electricity consumption and
monitoring of electricity generation” is applicable to the project activity following one out of the
three scenarios below applied to the sources of electricity consumption:

e Scenario A: Electricity consumption from the grid. The electricity is purchased from the grid
only, and either no captive power plant(s) is/are installed at the site of electricity
consumption or, if any captive power plant exists on site, it is either not operating or it is not
physically able to provide electricity to the electricity consumer;

e Scenario B: Electricity consumption from (an) off-grid fossil fuel fired captive power plant(s).
One or more fossil fuel fired captive power plants are installed at the site of the electricity
consumer and supply the consumer with electricity. The captive power plant(s) is/are not
connected to the electricity grid; or

e Scenario C: Electricity consumption from the grid and (a) fossil fuel fired captive power
plant(s). One or more fossil fuel fired captive power plants operate at the site of the
electricity consumer. The captive power plant(s) can provide electricity to the electricity
consumer. The captive power plant(s) is/are also connected to the electricity grid. Hence,
the electricity consumer can be provided with electricity from the captive power plant(s) and
the grid.

As for the monitoring of the amount of electricity generated in the project scenario, only if one out
of the following three project scenarios applies to the recipient of the electricity generated:

a) Scenario I: Electricity is supplied to the grid;
b) Scenario Il: Electricity is supplied to consumers/electricity consuming facilities; or
c) Scenario lll: Electricity is supplied to the grid and consumers/electricity consuming facilities.

Justification:

The tool is applicable according to Scenario A and Scenario B stated above since the project
activity includes electricity consumption from the grid when electricity generated by the LFG power
plant is not operational.

Also, Scenario | is applicable since the project activity includes electricity generation to the grid.

The tool “Project emissions from flaring” is applicable to the project activity since the project
activity uses enclosed and/or open flares and project participant documents the same in the PDD
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including the type of flare used in the project activity. Tool is applicable to the flaring of flammable
greenhouse gases where:

e Methane is the component with the highest concentration in the flammable residual gas;
and

o The source of the residual gas is coal mine methane or a gas from a biogenic source (e.g.
biogas, landfill gas or wastewater treatment gas).

o The flares used in the project site operate according to the specifications provided by the
manufacturer.

Justification:

Since methane is the component with the highest concentration in the flammable residual gas from
waste anaerobic degradation generating LFG and flares used in the project site operate according
to the specifications provided by the manufacturer, the tool is available.

The “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” is applicable to
the project activity because the applicable methodology (ACM0001) demands measuring flow and
composition of residual and exhaust gases for the determination of baseline and project emissions.

The “Tool to determine the remaining lifetime of equipment” is not applicable since the project
activity do not involve the replacement of existing equipment with new equipment or retrofit of
existing equipment as part of energy efficiency improvement activities.

LFG use equipment was not in operation prior to the implementation of the project activity.

The “Project and leakage emissions from transportation of freight” is not applicable since the
project activity do not involve the transportation of freight.

The “Tool to calculate the emission factor for an electricity system” is applicable since the project
activity demands electricity that is provided by the grid. This tool is also referred to in the “Tool to
calculate project and/or leakage emissions from electricity consumption and monitoring of
electricity generation” for the purpose of calculating project and leakage emissions in case where a
project activity consumes electricity from the grid or results in increase of consumption of electricity
from the grid outside the project boundary.

The “Assessment of the validity of the original/current baseline and update of the baseline at the
renewal of the crediting period” is applicable to the project activity since it is required to assess the
continued validity of the baseline at the renewal of a crediting period.

The methodological tool “Determining the baseline efficiency of thermal or electric energy
generation systems” is not applicable to the project activity since there is no thermal or electric
energy generation in the baseline scenario. Also, the project activity does not involve the
improvement of the energy efficiency through retrofits or replacement of the existing system by a
new system.

The methodological tool “Combined tool to identify the baseline scenario and demonstrate
additionality” is not applicable since demonstration of additionality is not applicable/required for
the renewal of the crediting period of a registered CDM project activity. Simplified procedure to
identify the baseline scenario and demonstrate additionality of ACM0001 has been used.

The methodological tool “Tool to calculate project or leakage CO, emissions from fossil fuel
combustion” is not applicable due to the absence of fossil fuel consumption by the project activity.

B.3. Project boundary, sources and greenhouse gases (GHGS)
>>
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Justification/Ex

Source Gas Included .
planation

The major
source of
emissions in the
baseline

N,O emissions
are small
compared to
N,O No CH, emissions
from SWDS.
This is
conservative

CO, emissions
from
decomposition of
organic  waste
are not
accounted since
the CO, is also
released under
the project
activity

Major emission
source if power
CcoO, Yes generation is

CH, Yes

Emissions from decomposition of
waste at the SWDS site

CO, No

@ included in the
> project activity
@ e i Excluded for
o | Emissions from electricity simplification
generation CH, No This is
conservative
Excluded for
simplification.
N2O No This is
conservative

Major emission
source if heat
CcoO, No generation is
included in the
project activity

Excluded for
Emissions from heat generation CH. No S|mpllf|cat|on. '
This is
conservative
Excluded for
simplification.
N2O No This is
conservative
Excluded for
Emissions from the use of natural co, No S|mpllf|cat|on. '
gas This is
conservative
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Source

Gas

Included

Justification/Ex
planation

CH,

No

Major emission
source if supply
of LFG through a
natural gas
distribution
network,
dedicated
pipeline or using
trucks is
included in the
project activity

N.O

No

Excluded for
simplification.
This is
conservative

activity

Emissions from fossil fuel
consumption for purposes other
than electricity generation or
transportation due to the project

CO,

No

May be an
important
emission source

CH,

No

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

N.O

No

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

Project activity

activity

Emissions from electricity
consumption due to the project

CO,

Yes

May be an
important
emission source

CH,4

No

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

N.O

No

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

Emissions from flaring

CO,

No

Emissions are
considered
negligible

CH,4

Yes

May be an
important
emission source
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Source Gas Included ‘JUSt'f'Cat'.on/EX
planation
Emissions  are
N,O No considered
negligible
May be an
CO, No important
emission source
Emissions from distribution of May be an
LFG using trucks and dedicated CH4 No important
pipelines emission source
Emissions  are
N,O No considered
negligible

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

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

(b) Captive power plant(s) (including emergency diesel generators) or power generation sources
connected to the grid, which are supplying electricity to the project activity; (not applicable)

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

(d) Heat generation equipment or sources which are supplying heat in the baseline that is
displaced by heat generated by captured LFG in the project activity; and (not applicable)

(e) The transportation of the compressed/liquefied LFG from the biogas processing facility to
consumers. (not applicable)

The flow diagram is presented below:
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Figure 4 — Flow diagram project boundary

B.4. Establishment and description of baseline scenario

>>

The baseline scenario for LFG is assumed to be the atmospheric release of the LFG or capture of
LFG and destruction through flaring to comply with regulations or contractual requirements, to
address safety and odour concerns, or for other reasons.

Since LFG is also used in the project activity for generating electricity, the baseline scenario is
assumed to be that the electricity would be generated in the grid or in captive fossil fuel fired power
plants.

The methodological tool “Assessment of the validity of the original/current baseline and update of
the baseline at the renewal of the crediting period”, has been used to assess the continued validity
of the baseline considering the renewal of the crediting period.

It is important to clarify that the baseline scenario for LFG defined for the 1* crediting period is
maintained valid.

The stepwise procedure of the “Assessment of the validity of the original/current baseline and
update of the baseline at the renewal of the crediting period” to assess the continued validity of the
baseline and to update the baseline at the renewal of a crediting period are as follows:

Step 1: Assess the validity of the current baseline for the next crediting period

In order to assess the continued validity of the baseline, changes in the relevant national and/or
sectorial regulations between two crediting periods has to be examined at the renewal of the
crediting period. If at the start of the project activity, the project activity was not mandated by
regulations, but at the time of renewal of the crediting period regulations are in place that enforce
the practice or norms or technologies that are used by the project activity, the new regulation
(formulated after the registration of the project activity) has to be examined to determine if it applies
to existing project or not.
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The baseline scenario does not have to be updated for the second crediting period as no new
regulations requiring capture and combustion or use of LFG are in place.

The “Procedures for the renewal of the crediting period of a registered CDM project activity”
approved by the CDM Executive Board require assessing the impact of new relevant national
and/or sectorial policies and circumstances on the baseline.

The validity of the current baseline is assessed using the following Sub-steps:

Step 1.1: Assess compliance of the current baseline with relevant mandatory national
and/or sectorial policies

At the start of the project activity, the Brazilian legislation did not require landfills to capture and/or
flare and/or use the LFG. After the registration of the project activity, the project participant in order
to assess if the current baseline complies with all relevant mandatory national and/or sectorial
policies which have come into effect after the submission of the project activity for validation (there
were new national and/or sectorial policies related to requirements of LFG capture and/or flare
and/or use) has verified that the current baseline complies with all applicable laws and regulations,
as the Brazilian legislation does not require landfills to capture and/or flare and/or use the LFG.

Brazil's New National Solid Waste Policy (NSWP)," ratified by the President on 02/08/2010 after
19 years under discussion. The NSWP does not request the LFG capture and/or flare and there is
not forecast to approve any regulation or policy in the next years with this requirement. The laws
and regltélations applicable for the electricity generation component are law 8987/95 and law
9074/95™.

By analysing the LFG electricity generation plant operational license N° 00899/2018, issued in
31/01/2018 and valid up to 08/12/2021 it is possible to notice that LFG use is permitted by
legislation. Also, there is an authorization issued by the National Electricity Agency (ANEEL'")
permitting the electricity generation at the landfill.

Since in the baseline scenario the collection system was not implemented, there was no electricity
consumption from the grid or fossil fuel sources.

Step 1.2: Assess the impact of circumstances

There is no impact of circumstances existing at the time of requesting renewal of the crediting
period on the current baseline emissions.

Step 1.3: Assess whether the continuation of use of current baseline equipment(s) or an
investment is the most likely scenario for the crediting period for which renewal is
reguested.

This sub-step is not applicable since the baseline scenario of the project activity is the business as
usual (BAU) scenario (passive venting system).

Step 1.4: Assessment of the validity of the data and parameters
Considering the applied methodology at the project activity registration ACM0001 version 12 has

changed to consolidated methodology ACMO0001 version 18 and all related applicable tools some
ex-ante parameters published by IPCC have been updated accordingly.

15 http://www.planalto.gov.br/ccivil 03/ ato2007-2010/2010/lei/112305.htm

16 http://www.aneel.gov.br/area.cfim?idArea=43

7 http://Ivww2.aneel.gov.br/cedoc/ofc2012841scg.pdf
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According to the “Tool to assess the validity of the original/current baseline and to update the
baseline at the renewal of a crediting period”’, where any data and parameter used and not
monitored during the crediting period are not valid anymore they should be updated following the
Step 2 as follows:

Step 2: Update the current baseline and the data and parameters
Step 2.1: Update the current baseline

The baseline emissions for the second crediting period have been updated, without reassessing
the baseline scenario, based on the latest approved version of the methodology ACM0001. This
update was applied in the context of the sectorial policies and circumstances that are applicable at
the time of requesting for renewal of the crediting period, which has not changed as to affect the
project.

Step 2.2: Update the data and parameters

All fixed parameters were updated in accordance with the updated methodology ACM0001 version
18, applicable tools and supporting documentation.

The baseline scenario for LFG is assumed to be the atmospheric release of the LFG or capture of
LFG and destruction through flaring to comply with regulations or contractual requirements, to
address safety and odour concerns, or for other reasons.

Since LFG is also used in the project activity for generating electricity, the baseline scenario is
assumed to be that the electricity would be generated in the grid or in captive fossil fuel fired power
plants.

B.5. Demonstration of additionality

>>

It is crucial to consider that the simplified procedure to identify the baseline scenario and
demonstrate additionality of ACMO001 remains being considered for the 2" 7-year crediting period
for the project activity. As per such simplified procedure, the additionality of the project activity is
demonstrated as follows:

“The following types of project activities at new or existing landfills (greenfield or brownfield) are
deemed automatically additional, if prior to the implementation of the project activity the LFG was
or would have been only vented and/or flared but not utilized for energy generation:

(@ The LFG is used to generate electricity in one or several power plants with a total
nameplate capacity that equals or is below 10 MW;

(b) The LFG is used to generate heat for internal or external consumption;

(c) The LFG is flared.”

In summary, regardless the demonstration of additionality is not applicable/required for the renewal
of the crediting period of a registered CDM project activity, just by taking into account the
continuation of the simplified procedure to identify the baseline scenario and demonstrate
additionality of ACMO0001 in the context of the demonstration of the validity of the previously
derived baseline scenario, the project activity is thus automatically/directly assumed as additional
since types a) and c) mentioned above applies for this project activity.

B.6. Estimation of emission reductions

B.6.1. Explanation of methodological choices
>>
The baseline emission was calculated according to the following formula:
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BE; =BEquy +BEgc, +BEyg, +BEye,

Where:

BE, = Baseline emissions in year y (t CO,elyr)

BEchay = Baseline emissions of methane from the SWDS in year y (t CO,elyr)

BEec,y = Baseline emissions associated with electricity generation in year y (t CO,/yr)
BEhc,y = Baseline emissions associated with heat generation in year y (t CO,/yr)
BEnc,y = Baseline emissions associated with natural gas use in year y (t CO,/yr)

As the project flares LFG and generate electricity, the BE,gy= 0 and BEng,y = 0.
Therefore, BEy = BEcnay + BEgc,y

Step (A): Baseline emissions of methane from the SWDS (BEcya,)

BEcys = ((1 - OXtop_layer) X Fenapyy — FCH,BL,y) X GWPcya

Where:

BEchay = Baseline emissions of LFG from the SWDS in year y (t CO.elyr)

OXiop 1ayer = Fraction of methane in the LFG that would be oxidized in the top layer of the
SWDS in the baseline (dimensionless)

Fchapay = Amount of methane in the LFG which is flared and/or used in the project activity
in year y (t CHulyr)

FchasLy = Amount of methane in the LFG that would be flared in the baseline in year y (t
CHylyr)

GWPcys = Global warming potential of CH, (t CO.e/t CHy)

Step A.1l: Ex-post determination of Fcuapsy

During the crediting period, the Fcnap;,y Will be determined as follows:

FC'H4.PJ.:.- = Fema flareay T Fc:H4.:EL.:.- + ]':C'H4.H6.y + ch.:ccr.y

Where:

Fchapay = Amount of methane in the LFG which is flared and/or used in the project
activity in year y (tCH,/yr)

Fcha flared,y = Amount of methane in the LFG which is destroyed by flaring in year y (t
CHulyr

FchaeLy = Amoﬁrzt of methane in the LFG which is used for electricity generation in
year y (t CH,lyr)

Fchancy Amount of methane in the LFG which is used for heat generation in year y
(t CHalyr)

Fchanc.,y = Amount of methane in the LFG which is sent to the natural gas distribution

network and/or dedicated pipeline and/or to the trucks in year y (t CH,/yr)

As the project flares LFG, generate electricity, the Fcusnsy = 0 and Fcpancy = 0. Thus, the
equation is:

I:CH4,PJ,y = FCH4,fIared,y + I:CH4,EL,y

FcraeLy IS determined using the “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” and monitoring the working hours of the power plant(s), boiler(s), air heater(s),
glass melting furnace(s) and kiln(s), so that no emission reduction are claimed for methane
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destruction during non-working hours. This is taken into account by monitoring the hours that the
equipment utilizing the LFG is operating in year y (Opjn,)-

The following requirements apply:

a.

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

CH, is the greenhouse gas for which the mass flow should be determined;

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

The mass flow should be calculated on an hourly basis for each hour h in year vy;

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

The amount of methane destroyed by flaring (Fca narea,y) Will be determined as follows:

F -F . PE flare.y
CH4 flared.y ~ -~ CH4.sent flare,y GWP
CH4
Where:
Fcha flared,y = Amount of methane in the LFG which is destroyed by flaring in year y (t
CHylyr)
Fcha,sent flarey = Amount of methane in the LFG which is sent to the flare in year y (t
CHylyr)
PEfare,y = Project emissions from flaring of the residual gas stream in year y (t
CO.elyr)
GWPch4 = Global warming potential of CH,4 (t CO.e/t CHy)

Fcha,sent fiarey Will be determined directly using the “Tool to determine the mass flow of a greenhouse
gas in a gaseous stream”, applying the requirements described below. The tool shall be applied to
the gaseous stream flowing in the LFG delivery pipeline to each flare.

According to “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” the
following options will be considered for the present project activity:

Option

Option A (Volume flow in dry basis and volumetric fraction in dry basis) when the
temperature of the gaseous stream is less than 60°C (333.15 K) at the flow measurement
point

And

Option B (Volume flow in wet basis and volumetric fraction in dry basis) when the
temperature of the gaseous stream is higher than 60°C (333.15 K) at the flow measurement
point.

A
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Flow measurement on a dry basis is not doable for a wet gaseous stream. Therefore, it is
necessary to demonstrate that the gaseous stream is dry to use this option. The demonstration will
be made as following:

¢ Demonstrate that the temperature of the gaseous stream (Ty) is less than 60°C (333.15 K)
at the flow measurement point.

The mass flow of greenhouse gas i (F;;) is determined as follows:

VA ®
F:=Vie *Viia *Pis

With
P, * MM,
Pit = "
Rll TI'
Where:
Fi. = Mass flow of greenhouse gas i in the gaseous stream in time interval t (kg gas/h)
Vigp = Volumetric flow of the gaseous stream in time interval t on a dry basis (m?3 dry gas/h)

Vitaw = Volumetric fraction of greenhouse gas i in the gaseous stream in a time interval t on a dry
basis (m3 gas i/m?3 dry gas)

Pit = Density of greenhouse gas i in the gaseous stream in time interval t (kg gas i/m3 gas i)
P; = Absolute pressure of the gaseous stream in time interval t (Pa)

MM; = Molecular mass of greenhouse gas i (kg/kmol)

R, = Universal ideal gases constant (Pa.m*kmol.K )

T, = Temperature of the gaseous stream in time interval t (K)

If it cannot be demonstrated that the gaseous stream is dry, then the flow measurement should be
assumed to be on a wet basis and the option B should be applied instead.

Option B
The mass flow of greenhouse gas i (Fi;) is determined using equations used to Option A. The

volumetric flow of the gaseous stream in time interval t on a dry basis (V.q4,) is determined by
converting the measured volumetric flow from wet basis to dry basis as follows:

T — 1/ ;
\ tdb \ r.wh"(l + 3 Hm_r.db)

Where:

Vigw = Volumetric flow of the gaseous stream in time interval t on a dry basis (m3 dry gas/h)

Viwo = Volumetric flow of the gaseous stream in time interval t on a wet basis (m3 wet gas/h)
VH20 t.db = Volumetric fraction of H,O in the gaseous stream in time interval t on a dry basis

(m3 H,O/m3 dry gas)

The volumetric fraction of H,O in time interval t on a dry basis (Vi2otab) IS €Stimated according to
following equation.

N/
~ Wymotam MM, 4

vV =
H20.t.db
MMy0

Where:
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VH20.t.db = Volumetric fraction of H,O in the gaseous stream in time interval t on a dry basis
(m3 H,O/m3 dry gas)

Mi20.t.db = Absolute humidity in the gaseous stream in time interval t on a dry basis
(kg H,O/kg dry gas)

MM gb = Molecular mass of the gaseous stream in time interval t on a dry basis
(kg dry gas/kmol dry gas)

MM20 = Molecular mass of H,O (kg H,O/kmol H,0)

The absolute humidity of the gaseous stream (mH,O,t,db) will be determined using Option 2
(simplified calculation without measurement of the moisture content):

Option 2: Simplified calculation without measurement of the moisture content

This option provides a simple and conservative approach to determine the absolute humidity by
assuming the gaseous stream is dry or saturated depending on which is the conservative
situation®.

Concerning the project activity, the conservative situation will be to assume that the gaseous
stream is saturated, then myy0qp IS assumed to equal the saturation absolute humidity (Mu20.tdb.sat)
and calculated using the following equation.

*
Prossa - MMo
m

H20.t.db.Sat — "
(Pr ~ Pm2o.t sat ) " MMt.db

Where:
MH20.t db,sat = Saturation absolute humidity in time interval t on a dry basis (kg H,O/kg dry gas)
PH20.t sat = Saturation pressure of H,O at temperature Tt in time interval t (Pa)
T: = Temperature of the gaseous stream in time interval t (K)
P; = Absolute pressure of the gaseous stream in time interval t (Pa)
MMu20 = Molecular mass of H,0 (kg H,O/kmol H,0)
MM ab = Molecular mass of the gaseous stream in a time interval t on a dry basis

(kg dry gas/kmol dry gas)

Parameter MM, 4, is estimated using the following equation.

MM, 4 = Z (Viras “MM,)

k

Where:

MM gn = Molecular mass of the gaseous stream in time interval t on a dry basis (kg dry
gas/kmol dry gas)

Vi tdb = Volumetric fraction of gas k in the gaseous stream in time interval t on a dry basis
(m3 gas k/ms dry gas)

MMy = Molecular mass of gas k (kg/kmol)

k = All gases, except H,O, contained in the gaseous stream (e.g. N, and CH,,). See

available simplification below

The determination of the molecular mass of the gaseous stream (MM, qp) requires measuring the
volumetric fraction of all gases (k) in the gaseous stream. However as a simplification, in the case
of the project activity, the volumetric fraction of the methane that is a greenhouse gas and
considered in the emission reduction calculation in the underlying methodology must be monitored

% An assumption that the gaseous stream is saturated is conservative for the situation that the mass flow of
greenhouse gas i is underestimated (applicable for calculating baseline emissions). Conversely, an
assumption that the gas stream is dry is conservative for the situation that the greenhouse gas i is
overestimated (applicable for calculating project emissions).
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and the difference to 100% may be considered as pure nitrogen. The simplification is not
acceptable if it is differently specified in the underlying methodology.

PEnare,y Shall be determined using the methodological tool “Project emissions from flaring — version
02.0.0”. If LFG is flared through more than one flare, then PEgq., is the sum of the emissions for
each flare determined separately.

To determine the project emissions from flaring gases was used the tool “Project emissions from
flaring — version 02.0.0”. The project emissions calculation procedure is given in the following
steps:

STEP 1: Determination of the methane mass flow of the residual gas;
STEP 2: Determination of the flare efficiency;
STEP 3: Calculation of project emissions from flaring.

Step 1: Determination of the methane mass flow in the residual gas

The “Tool to determine the mass flow of a greenhouse gas in a gaseous stream” shall be used to
determine the following parameter:

Parameter S| Unit Description
Fcram kg Mass flow of methane in the residual gaseous stream in the
minute m

The following requirements apply:

The gaseous stream tool shall be applied to the residual gas;

The flow of the gaseous stream shall be measured continuously;

CHA4 is the greenhouse gas i for which the mass flow should be determined;

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

e The time interval t for which mass flow should be calculated is every minute m

Fcram, Which is measured as the mass flow during minute m, shall then be used to determine the
mass of methane in kilograms fed to the flare in minute m (Fcpsrem)- Fcram Shall be determined on
a dry basis.

The option chosen for the “Tool to determine the mass flow of a greenhouse gas in a gaseous
stream” by the project participant is option A. However, during the project operational monitoring, If
not demonstrated that the temperature of the gaseous stream (T,) is less than 60°C (dry basis),
then the flow measurement should be assumed to be on a wet basis and the option B should be
applied instead.

Step 2: Determination of flare efficiency

According to “Project emissions from flaring”, the flare efficiency will be calculated as follows:

Open flare

In the case of open flares, the flare efficiency in the minute m (nfarem) is 50% when the flame is
detected in the minute m (Flamem), otherwise npare,mis 0%.

Enclosed flares

In the case of enclosed flares, project participants may choose between the following two options
to determine the flare efficiency for minute m (Nigre m)-

Option A: Apply a default value for flare efficiency
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Option B: Measure the flare efficiency.

The project participant has chosen Option A.

For enclosed flares that are defined as low height flares, which is the case of the project activity,
the flare efficiency in the minute m (nyem) Shall be adjusted, as a conservative approach, by
subtracting 0.1 from the efficiency as determined in Option A. For example, the default value
applied should be 80%, rather than 90%.

Option A: Default value

The flare efficiency for the minute m (Ngarem) is 90% when the following two conditions are met to
demonstrate that the flare is operating:

(1) The temperature of the flare (Tecm) and the flow rate of the residual gas to the flare (Frem) iS
within the manufacturer’s specification for the flare (SPECq4are) in minute m; and

(2) The flame is detected in minute m (Flame,,).

Otherwise Njgrem is 0%.

Step 3: Calculation of project emissions from flaring

Project emissions from flaring are calculated as the sum of emissions for each minute m in year vy,

based on the methane mass flow in the residual gas (Fcrarem) and the flare efficiency (nfarem), as
follows:

525600

PE flarey = (}“?P CH4 X ZFC'H4 RG.m X (]' - II'h‘]ﬁrrm) X 10_3

m=1

Where:

PEfare.y = Project emissions from flaring of the residual gas in year y (tCO2ze)

GWPcha = Global warming potential of methane valid for the commitment period
(tCO2e/tCHa)

Fcrarem = Mass flow of methane in the residual gas in the minute m (kg)

Nfiare.m = Flare efficiency in minute m

Table 1 — Parameters™ used in the Tool “Project emissions from flaring”

Parameter Description Value Unit

Pres Atmospheric pressure at reference conditions 101,325 Pa

Ry Universal ideal gas constant 8,314 | Pa.m®/kmol.K

Tret Temperature at reference conditions 273.15 K

GWPes Global Wa_rming pote_zntial of methane valid for 520 {CO,MCH,
the commitment period

PcHan Density of methane at reference conditions 0.716 kg/m3

Step A.1.1: Ex-ante estimation of Fcuapsy

9 As the Option B.1 of the tool “Project emissions from flaring (Version 02.0.0)” has been adopted to
calculate the flare efficiency, the molecular mass parameters are not mentioned.

0 value for the 2nd commitment period updated according to COP/MOP decisions
Version 11.0 Page 23 of 66



CDM-PDD-FORM
An ex ante estimate of Fcuapsy is required to estimate baseline emission of methane from the
SWDS in order to estimate the emission reductions of the proposed project activity in the CDM-
PDD. It is determined as follows:

]':C:H4.F'J.y = 11p; X BE CH4.sxust.}r-’"G“JPC'H4

Where:

Fchapay = Amount of methane in the LFG which is flared and/or used in the project
activity in year y (tCH./yr)

BEcha,swos,y = Amount of methane in the LFG that is generated from the SWDS in the
baseline scenario in year y (tCOelyr)

Np, = Efficiency of the LFG capture system that will be installed in the project
activity

GWPch4 = Global warming potential of CH, (tCO.e/tCHy,)

BEchaswos,y is determined using the methodological tool “Emissions from solid waste disposal
sites”. The calculation of BEcna swosy according the tool is:

BE iy swps.y= 0, - (-1, ) GWP, -(I—OX)-E-F-DO( ., "MCF, -3 S W, -DOC, ¢ 0 (1-¢™)

x=1 j

Where:

BEchaswosy = Baseline, project or leakage methane emissions occurring in year y generated
from waste disposal at a SWDS during a time period ending in year y (t CO.e /
yr)

X = Years in the time period in which waste is disposed at the SWDS, extending
from the first year in the time period (x = 1) to year y (X = y).

Y = Year of the crediting period for which methane emissions are calculated (y is a
consecutive period of 12 months)

DOC;,y = Fraction of degradable organic carbon (DOC) that decomposes under the
specific conditions occurring in the SWDS for year y (weight fraction)

Wi« = Amount of solid waste type j disposed or prevented from disposal in the SWDS
in the year x (1)

0y = Model correction factor to account for model uncertainties for year y

fy = Fraction of methane captured at the SWDS and flared, combusted or used in
another manner that prevents the emissions of methane to the atmosphere in
yeary

GWPcha = Global Warming Potential of methane

OX = Oxidation factor (reflecting the amount of methane from SWDS that is oxidised
in the soil or other material covering the waste)

F = Fraction of methane in the SWDS gas (volume fraction)

MCF, Methane correction factor for year y

DOC; = Fraction of degradable organic carbon in the waste type j (weight fraction)
K; = Decay rate for the waste type j (1 /yr)
J = Type of residual waste or types of waste in the MSW

According to ACM0001 methodology, the parameter f, in the methodological tool “Emissions from
solid waste disposal sites” shall be assigned a value of 0 (zero) because the amount of LFG that
would have been captured and destroyed is already accounted for in equation 2 of this
methodology. Also, according to ACM0001 methodology, the parameter X begins with the year that
the SWDS started receiving wastes (2010). For this reason, the parameter f, and X will not be
monitored.

Step A.2: Determination of Fcuapey
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According to the methodology ACMO0001, to determine the amount of methane that would have
been captured and destroyed (by flaring) in the baseline due to regulatory or contractual
requirements, or to address safety and odour concerns (collectively referred to as requirement in
this step), the appropriate case should be identified and the corresponding instruction followed.

Table 2 - Cases for determining methane captured and destroyed in the baseline

Situation at the start of the | Requirement to  destroy | Existing LFG Capture system
project activity methane

Case 1l No No

Case 2 Yes No

Case 3 No Yes

Case 4 Yes Yes

In the Uberlandia Landfills | and Il methane is partially destroyed through lighting the top of some
wells of passive venting system exclusively to address safety and odour concerns. There are no
regulatory or contractual requirements related to the capture and/or destruction of methane
generated in the landfill.

However, ACMO00O01 establishes that, when applying the Step A.2, the capture and destruction of
methane in the baseline “due to regulatory or contractual requirements, or to address safety and
odour concerns” should be “collectively referred to as requirement”. Therefore, according to the
methodology the purpose of the passive venting system used in the Project (addressing safety and
odour concerns) is referred to as a requirement, for what the Case 3 is not applicable.

So, as the Uberlandia Landfills | and Il has a LFG capture system (passive system) and partially
destroy methane through lighting the top of some wells of the passive venting system to address
safety and odour concerns, the Case 4 is identified as the appropriate case and will be followed.

Case 4: Requirement to destroy methane exists and LFG capture system exists

FchasLy = Max {FchasLry ; Fchaslsysy}

Where:
FchasLry = Amount of methane in the LFG which is flared in the baseline due to a
requirement in year y (tCH,/yr)
FchapLsysy =  Amount of methane in the LFG that would be flared in the baseline in year y

for the case of an existing LFG capture system (tCHy/yr)

According to the methodology, for the Case 4, FcuapgLry @and FcuapLsysy Shall be determined
according to the respective procedures for Case 2 and Case 3.

According to Case 2 procedures:
o If the requirement does not specify the amount or percentage of LFG that should be
destroyed but requires the installation of a capture system, without requiring the captured
LFG to be flared then:

FCH4,BL,R,y =0
According to Case 3 procedures:

e |[f there is no monitored data available, but there is historic data on the amount of methane
that was captured in the year prior to the implementation of the project situation, then:

FchagLsysy = Feranisty
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In determining Fcuapisty it is assumed that the fraction of LFG that was recovered in the year prior
to the implementation of the project activity will be the same fraction recovered under the project
activity:

Fchanisty = Ferapixi - Fehapay

I:CH4,x-1

Where:

Fcha nisty =  Historical amount of methane in the LFG which is captured and destroyed
(tCH4lyr)

FcrapLx1 =  Historical amount of methane in the LFG which is captured and destroyed in
the year prior to the implementation of the project activity (tCHa/yr)

Fehax1 = Amount of methane in the LFG generated in the SWDS in the year prior to the
implementation of the project activity (tCH4/yr)

Fchapay = Amount of methane in the LFG which is captured in the project activity in year
y (tCHalyr)

FchapLx1 Can be evaluated as a fraction of Fcpgx.1, therefore:

Fcrapix1 = MDgL . Fchaxa

Where:

FcrapLx1 =  Historical amount of methane in the LFG which is captured and destroyed in
the year prior to the implementation of the project activity (tCHa/yr)

MDg, =  Methane destruction efficiency in the baseline (-)

Fcrax1 =  Amount of methane in the LFG generated in the SWDS in the year prior to the

implementation of the project activity (tCH/yr)

According to the study “Reducing the uncertainty of methane recovered (R) in GHG inventories
from waste sector and of adjustment factor (AF) in landfill gas projects under CDM”, 154 Brazilian
municipal solid waste landfills were analyzed, and those which have available historic data (from
reliable sources, as Brazilian Ministry of Cities, Brazilian Ministry of Environment and from landfill
managers) had their methane destruction efficiency in the baseline (MDg,) calculated, following the
methodology ACMO0001. Then, an average of this value was found among those landfills, in order
to contribute for better estimating MDg, in landfill gas destruction projects in Brazil, under the CDM.
Project participants decided to use this study in order to contribute for better calculation of the
FCH4,hiSt,y parameter.

As per the studies, a collection efficiency of 85% was attributed to the passive systems, what the
authors acknowledge to be a conservative approach, not reflecting the reality of existent passive
systems commonly used in Brazil, and the sampled average MDg, for those projects was 0.0176
and weighted average MDg_ was 0.0040 or, respectively, 1.76% and 0.40%. Regarding that the
use of the sampled average MDg_ from the cited study is more conservative, for Uberlandia
landfills I and Il a methane destruction efficiency of 1.76% will be used for estimating the Fcpa i x-1.

Therefore, the equation is updated to:

FehapLxr = 1.76% . Fcpaxa

The equation is then updated to:

Fehanisty = 1.76% . Fepaxa - Ferapay

FCH4,X-1

Or
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FCH4,hiSt,y: 176% . FCH4,PJ,y

Since the amount of methane in the LFG which is flared in the baseline (Fchage,y) shall be the major
value, between those given in equations above and it is then determined that:

FcrapLy=1.76% . Fchapay
Step (B): Baseline emissions associated with electricity generation (BEgc,)
The baseline emissions associated with electricity generation in year y (BEgc,) shall be calculated

using the "Methodological tool: Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation".

BE., = Z ECg ., xEF;, x(1+TDL, )
k

Where:

BEgec, = Baseline emissions from electricity generation in year y (tCO2/yr)

ECsLky = EGpsy = Net amount of electricity generated using LFG in year y (MWh/yr)

EFEL,k,y21 = Emission factor for electricity generation for source k in year y
(tCO2/MWh)

TDLyy = Average technical transmission and distribution losses for providing

electricity to source k in year y.

Emission Factor calculation

The project emissions derived from fossil fuels used for electricity consumption from grid
connected power plants are estimated and guided using the “Methodological tool: Baseline, project
and/or leakage emissions from electricity consumption and monitoring of electricity generation”.
For the determination of the emission factor for electricity generation (EFg_jiiy), the scenario A
“Electricity consumption from the grid” was used. The combined margin emission factor was
calculated by the “Tool to calculate the emission factor for an electricity system”, as follows:

Step 1. Identify the relevant electric power system

For the purpose of determining the electricity emission factors, a project electricity system is
defined by the spatial extent of the power plants that are physically connected through
transmission and distribution lines to the project activity (e.g. the renewable power plant location or
the consumers where electricity is being saved) and that can be dispatched without signification
transmission constraints.

The Brazilian DNA published an official delineation of the project electricity system in Brazil,
considering a national interconnected system.*

Step 2. Choose whether to include off-grid power plants in the project electricity system
(optional)

Option I: Only grid power plants are included in the calculation.

L According to the “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”, EFeLky
= EFgrid,CM,y

22According to Brazilian DNA Resolution n.8 published on 26/05/2008.
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The Brazilian DNA is responsible for calculating the emission factors and it is not included in
calculation the off-grid power plants.

Step 3. Select a method to determined the operating margin (OM)

The calculation of the operating margin emission factor (EF4iq.0m,) iS based on one of the following
methods:

a) Simple OM, or

b) Simple adjusted OM, or

c) Dispatch data analysis OM, or

d) Average OM.

The Brazilian DNA is responsible for calculating the OM emission factor in Brazil. It uses the
method c) Dispatch data analysis OM.

For the dispatch data analysis OM, it is necessary to use the year in which the project activity
displaces grid electricity and to update the emission factor annually during monitoring.

Step 4. Calculate the operating margin emission factor according to the selected method
The dispatch data analysis OM emission factor (EFgig0om-00y) iS determined based on the power

units that are actually dispatched at the margin during each hour h where the project is displacing
electricity. This approach is not applicable to historical data and, thus, requires annual monitoring

Of EI:grid,OM—DD,y-
Method chosen c) Dispatch data analysis OM.

The emission factor is calculated as follows:

ZEGPJ.h ' EFEL_DD_h

EE dom-ppy = .
= ’ EGPJ' ki
Where:
EF isomopy = Dispatch data analysis operating margin CO, emission factor in year y
(tCO,/MWh)
EGg;, = Electricity displaced by the project activity in hour h m of year y (MWh)
EFc bon = CO, emission factor for power units in the top of the dispatch order in hour h in
year y (tCO,/MWh)
EG,,, = Total electricity displaced by the project activity in year y (MWh)
h = hours in year y in which the project activity is displacing grid electricity
y = Year in which the project activity is displacing grid electricity

The EFgiig.0m, is displayed on the Brazilian DNA website, for the year 2018
EFgrig.om2018 = 0.5390 tCO,/MWh

Step 5. Calculate the build margin (BM) emission factor

The Brazilian DNA is responsible for calculating the BM emission factor in Brazil.

In terms of vintage of data, project participants can choose between one of the following two
options:
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Option 1: For the first crediting period, calculate the build margin emission factor ex-ante based on
the most recent information available on units already built for sample group m at the time of CDM-
PDD submission to the DOE for validation. For the second crediting period, the build margin
emission factor should be updated based on the most recent information available on units already
built at the time of submission of the request for renewal of the crediting period to the DOE. For the
third crediting period, the build margin emission factor calculated for the second crediting period
should be used. This option does not require monitoring the emission factor during the crediting
period.

Option 2: For the first crediting period, the build margin emission factor should be updated
annually, ex-post, including those units built up to the year of registration of the project activity or, if
information up to the year of registration is not yet available, including those units built up to the
latest year for which information is available. For the second crediting period, the build margin
factor shall be calculated ex-ante, as described in option 1 above. For the third crediting period, the
build margin emission factor calculated for the second crediting period should be used.

The Option 2 was chosen for the proposed project.
The build margin emissions factor is the generation-weighted average emission factor (tCO,/MWh)

of all power units m during the most recent year y for which power generation data is available,
calculated as follows:

Z EGm.}' X EFEL.m.}'
EE . oo =2
grid BM.y Z EGm_v
Where:
EFgria.emy = Build margin CO, emission factor in year y (t CO,/MWh)
EGmy = Net quantity of electricity generated and delivered to the grid by
power unit m in year y (MWh)
EFeLmy = CO, emission factor of power unit m in year y (t CO,/MWh)
m = Power units included in the build margin
y = Most recent historical year for which electricity generation data is

available
The EFgiqgwm is displayed on the Brazilian DNA website, for the year 2018.
EFgia.sv, 2018 = 0.1370 tCO,/MWh
Step 6. Calculate the combined margin emissions factor

The option a) weighted average CM was used to calculate the combined margin (CM).

EFgrid(:M__v = EFind.DM_:.- XWay T E’]‘:grid.BM_y X W gy

The default weights are as follows: woy = 0.25 and wgy = 0.75, fixed for the second crediting
period. That gives:

EF2015 = (0.5390 x 0.25) + (0.1370 x 0.75) = 0.2375 tCO,/MWh?®

B The source of the data is from Brazilian DNA. The link is
http://www.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao despacho.html,
accessed on 23/03/2018.
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The build margin CO, emission factors will be ex-ante.
The operating margin CO, emission factors will be ex-post.
Therefore, the combined margin CO, emission factor will be ex-post.

Project emissions:

PE),- = PEEC,}-' + PEpc,y -+ PEDT,)'+ PESP,_y

Where:

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

PEgc, = Emissions from consumption of electricity due to the project
activity in year y (t CO,/yr)

PErc, = Emissions from consumption of fossil fuels due to the project
activity, for purpose other than electricity generation, in year y
(t CO,lyr)

PEpry = Emissions from the distribution of compressed/liquefied LFG using
trucks, in year y (t CO,/yr)

PEsp, = Emissions from the supply of LFG to consumers through a

dedicated pipeline, in year y (t CO,/yr)

The parameter PEpry, PErc, and PEsp, are not used in the calculation of project emissions since
there is no distribution of compressed/liquefied LFG using trucks, no supply of LFG to consumers
through a dedicated pipeline as well as no project emission from consumption of fossil fuels due to
the project activity, for purpose other than electricity generation in the project activity. Then, PEpr,,
PEFC’y and PEsp’y: 0.

Calculation of PEgc, — project emission from consumption of electricity

According to “Methodological tool: Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation”, version 03.0 the project emission from
consumption of electricity will be from one source:
e PEgciy - Grid (Brazilian interconnected electric system);
Thus,
PEEC,y = PEECl,y

PEec1y - Project emission from electricity consumption from the grid

As electricity will be consumed from the grid, the option Al of the scenario A was chosen, as
follows:

Option Al: Calculate the combined margin emission factor of the applicable electricity
system, using the procedures in the latest approved version of the “Tool to calculate the
emission factor for an electricity system” (EFg_ jxy = EFgig.cmy)-

Thus, the project emission is calculated as following:

Version 11.0 Page 30 of 66



Where:

ECpi1y

CDM-PDD-FORM

PEccy, = ECpyy, X EF g,y x(L+TDL, )

= quantity of electricity consumed from the grid by the project activity

during the year y (MWh);

Equid,CM,v
TDL,

= the emission factor for the grid in year y (tCO,/MWh);
= average technical transmission and distribution losses in the grid in

year y for the voltage level at which electricity is obtained from the grid at
the project site.

Calculation of PEgc, — Emissions from consumption of fossil fuels due to the project

activity, for purpose other than electricity generation

There is no project emission from consumption of fossil fuels due to the project activity, for purpose
other than electricity generation.

Therefore, PEgcy =0

Leakage:

In accordance with the ACMOO0O01 version 18, no leakage effects need to be accounted.

Emission Reduction

Emission reductions are calculated as follows:

Where:
ER,
BE,
PE,

ER, = BE, - PE,,

= Emission reductions in year y (tCO,e/yr);
= Baseline emissions in year y (tCOzelyr);
= Project emissions in year y (tCO.e/yr);

B.6.2. Data and parameters fixed ex ante

Data / Parameter OXiop_layer
Unit Dimensionless
Description Fraction of methane that would be oxidized in the top layer of the

SWDS in the baseline

Source of data

Consistent with how oxidation is accounted for in the methodological
tool “Emissions from solid waste disposal sites”

Value(s) applied

0.1

Choice of data or
Measurement methods
and procedures

Default value used, according to ACM0001

Purpose of data

Calculation of baseline emission

Additional comment

Applicable to Step A

Data / Parameter

Equid,BM,y

Unit

tCO,/MWh

Description

Build margin emission factor of the Brazilian grid
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Source of data

Calculations based on parameters described above.

Value(s) applied

0.1370

Measurement
methods and
procedures

The emission factor is calculated ex-ante, as described in B.6.3.

Monitoring frequency

Annual

QA/QC procedures

Apply procedures in the “Tool to calculate the emission factor for an
electricity system”

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

All data and parameters to determine the grid electricity emission
factor, as required by the “Tool to calculate the emission factor for an
electricity system”, were included in the monitoring plan.

For more details, see Annex 3.

Data / Parameter

GWPcha

Unit

t COZe/t CH,

Description

Global warming potential of CH,

Source of data

IPCC

Value(s) applied

25. Updated for the 2" commitment period according to COP/MOP
decisions®*

Choice of data or
Measurement methods
and procedures

Default value used, according to IPCC Fourth Assessment Report:
Climate Change 2007, item 2.10.2: Direct Global Warming Potentials,
Table 2.14

Purpose of data

Calculation of baseline emission

Additional comment

Data / Parameter

Ry

Unit

Pa.m®kmol.K

Description

Universal ideal gas constant

Source of data

Methodological tool “Project emissions from flaring” version 02.0.0

Value(s) applied

8,314

Choice of data or
Measurement methods
and procedures

Default value used, according to Methodological tool “Project emissions
from flaring” version 02.0.0, table 1: Constants used in equations

Purpose of data

Calculation of baseline emission

Additional comment

Data / Parameter

Waste composition

Unit

%

Description

Waste composition

Source of data

landfill internal studies

*|PCC Fourth Assessment Report: Climate Change 2007, item 2.10.2: Direct Global Warming Potentials,
Table 2.14, available at: http://www.ipcc.ch/publications _and data/ar4/wgl/en/ch2s2-10-2.html , accessed

on 11/01/2018 and

in accordance with EB69, Annex 3 and decision 4/CMP.7, available at:

http://cdm.unfccc.int/Reference/Standards/meth/req_stan02.pdf , accessed on 11/01/2018.
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Value(s) applied
Composition of waste
A) Wood and wood products 0.46%
B) Pulp, paper and cardboard (other than sludge) 6.12%
C) Food, food waste, beverages and tobacco (other than | 50.05%
sludge)
D) Textiles 3.72%
E) Garden, yard and park waste 13.83%
F) Glass, plastic, metal, other inert waste 25.82%
TOTAL 100.00%

Choice of data or Internal Report

Measurement methods

and procedures

Purpose of data Calculation of baseline emission

Additional comment Used for projection of methane avoidance

Data / Parameter SPECHare

Unit Temperature - °C

Flow rate - Nm3/h
Maintenance schedule - number of days

Description Manufacturer's flare specifications for temperature, flow rate and
maintenance schedule

Source of data Flare Manufacturer

Choice of data or Enclosed flares

Measurement

methods and There is no control of minimum and maximum temperatures, only the

procedures detection of the flame. The methods and procedures will be

manufacturer manual/recommendation.

According to manufacturer manual/recommendation.

Flare model 2500 HT
Minimum flare 850 °C
temperature
Maximum flare 1200 °C
temperature

Minimum flow: 500
Minimum and Nm3/h *
maximum inlet
flow rate Maximum flow:

2,500 Nm3/h

Maximum duration
in days between
maintenance
events

7 days®

Purpose of data Calculation of project emissions

Additional comment

® The maximum duration in days between maintenance events has been chosen considering preventive
maintenance program which defines the frequency for checking flare equipment situation every week.
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Data / Parameter

NeJ

Unit

Dimensionless

Description

Efficiency of the LFG capture system installed in the project activity

Source of data

Collection efficiency 0.85 - USEPA Handbook EPA-LFG.pdf - Item
2.2.2. page 2-8.

Value(s) applied

85%

Choice of data or
Measurement methods
and procedures

Based on Collection efficiency 0.85 - USEPA Handbook EPA-LFG.pdf -
Item 2.2.2. page 2-8.

Purpose of data

Calculation of baseline emission

Additional comment

Data / Parameter Qdefault
Unit -
Description Default value for the model correction factor to account for model

uncertainties

Source of data

Tool “Emissions from solid waste disposal sites”

Value(s) applied

0.75

Choice of data or
Measurement methods
and procedures

According to “Emissions from solid waste disposal sites”, the
Application A was used because the landfill is an existing solid waste
disposal site and in the project activity the methane emissions are being
mitigated by capturing and flaring the methane (ACMO0001).

Purpose of data

Calculation of baseline emission

Additional comment

Data / Parameter OoX
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

Based on an extensive review of published literature on this subject,
including the IPCC 2006 Guidelines for National Greenhouse Gas
Inventories

Value(s) applied

0.1

Choice of data or
Measurement methods
and procedures

Default value used according to “Emissions from solid waste disposal
sites”

Purpose of data

Calculation of baseline emission

Additional comment

When methane passes through the top-layer, part of it is oxidized by
methanotrophic bacteria to produce CO,. The oxidation factor
represents the proportion of methane that is oxidized to CO,.This
should be distinguished from the methane correction factor (MCF)
which is to account for the situation that ambient air might intrude into
the SWDS and prevent methane from being formed in the upper layer
of SWDS.

Data / Parameter
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Unit

Description

Fraction of methane in the SWDS gas (volume fraction)

Source of data

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Value(s) applied

0.5

Choice of data or
Measurement methods
and procedures

Default value used according to “Emissions from solid waste disposal
sites”

Purpose of data

Calculation of baseline emission

Additional comment

Upon biodegradation, organic material is converted to a mixture of
methane and carbon dioxide

Data / Parameter DOCs gefaut
Unit Weight fraction
Description Default value for the fraction of degradable organic carbon (DOC) in

MSW that decomposes in the SWDS

Source of data

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Value(s) applied

0.5

Choice of data or
Measurement methods
and procedures

The default value was used for type Application A). according to
“Emissions from solid waste disposal sites”

Purpose of data

Calculation of baseline emission

Additional comment

This factor reflects the fact that some degradable organic carbon does
not degrade, or degrades very slowly, in the SWDS. This default value
can be used for Application A.

Data / Parameter fy
Unit -
Description Fraction of methane captured at the SWDS and flared, combusted or

used in another manner that prevents the emissions of methane to the
atmosphere in year y

Source of data

Select the maximum value from the following: (a) contract or regulation
requirements specifying the amount of methane that must be
destroyed/used (if available) and (b) historic data on the amount
captured

Value(s) applied

0

Choice of data or
Measurement methods
and procedures

Purpose of data

Calculation of baseline emission

Additional comment

According to ACMO0001 methodology, the parameter f, in the
methodological tool “Emissions from solid waste disposal sites” shall be
assigned a value of O (zero) because the amount of LFG that would
have been captured and destroyed is already accounted for in equation
2 of this methodology. Also, according to ACM0001 methodology, the
parameter X begins with the year that the SWDS started receiving
wastes (2010). For this reason, the parameter f, and X will not be
monitored.
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Data / Parameter MCF gefautt
Unit -
Description Methane correction factor

Source of data

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Value(s) applied

1.0

Choice of data or
Measurement methods
and procedures

The project activity is an anaerobic managed solid waste disposal site
with controlled placement of waste (i.e. waste directed to specific
deposition areas, a degree of control of scavenging and a degree of
control of fires) and is include: (i) cover material; (i) mechanical
compacting and (iii) leveling of the waste;

Purpose of data

Calculation of baseline emission

Additional comment

Data / Parameter DOC;
Unit -
Description Fraction of degradable organic carbon in the waste type j (weight

fraction)

Source of data

IPCC 2006 Guidelines for National Greenhouse Gas Inventories
(adapted from Volume 5, Tables 2.4 and 2.5)

Value(s) applied

. DOC;]
Waste type | (% wet waste)

Wood and wood products 43%
Pulp, paper and cardboard (other 40%
than sludge)
Food, food waste, beverages and 15%
tobacco (other than sludge) °
Textiles 24%
Garden, yard and park waste 20%
Glass, plastic, metal, other inert 0%
waste

Choice of data or
Measurement methods
and procedures

IPCC default value for municipal solid waste (MSW) disposal site is
applied.

Purpose of data

Calculation of baseline emission

Additional comment

Data / Parameter K;
Unit -
Description Decay rate for waste type |

Source of data

2006 IPCC Guidelines for National Greenhouse Gas Inventories
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Value(s) applied

Tropical (MAT > 20 °C)
Waste typej Wet
(MAP>1000mm)

_>~.‘CED Pulp, paper, cardboargl 0.07
=T (other than sludge), textiles
o
» o Wood, wood products and 0.035

o straw
>
£ S Other (non-food) organic
o © putrescible garden and 0.17
8 park waste
> T

(@)
=< | Food, food waste, sewage
% ®© sludge, beverages and 0.4
o -§ tobacco

Choice of data or
Measurement
methods and
procedures

IPCC default value for anaerobic managed solid waste disposal site is
applied.

Purpose of data

Calculation of baseline emissions

Additional comment

Used for projection of methane avoidance. The climate data was
provided to Rainfall index database from Uberlandia city -
(http://www.ciiagro.sp.gov.br/ciiagroonline/Quadros/QTmedPeriodo.asp
). And the temperature data was provided to CIAGRO
(http://www.ciiagro.sp.gov.br/ciiagroonline/Quadros/QChuvaPeriodo.asp

)

e MAT=228"°C
e MAP =1,283 mm

Data / Parameter MM,;
Unit kg/kmol
Description Molecular mass of greenhouse gas i

Source of data

Tool to determine the mass flow of a greenhouse gas in a gaseous
stream

Value(s) applied

Compound Structure Molecular mass
(kg/kmol)

Methane CH, 16.04

Choice of data or
Measurement methods
and procedures

According to “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream”

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter MM

Unit kg/kmol

Description Molecular mass of gas k
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Source of data

Tool to determine the mass flow of a greenhouse gas in a gaseous
stream

Value(s) applied

Compound Structure Molecular mass
(kg/kmol)
Nitrogen N, 28.01

Choice of data or
Measurement methods
and procedures

According to “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream”

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter MMu20
Unit kg/kmol
Description Molecular mass of water

Source of data

Tool to determine the mass flow of a greenhouse gas in a gaseous
stream

Value(s) applied

18.0152

Choice of data or
Measurement methods
and procedures

According to “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream”

Purpose of data

Calculation of baseline emissions

Additional comment

B.6.3. Ex-ante calculation of emission reductions

>>
Emission reduction

Baseline emission calculation

The total of methane generation at the site has been estimated based on the waste tonnage of the
landfill using the first order decay model presented in the “Emissions from solid waste disposal
sites” and considering the following equation as mentioned previously.

Ex-ante estimation of Fcuapsy

The assumptions used to calculate Fcyapy,y are:

e Methane content in LFG = 50% (default value);

e LFG collection efficiency = 85%: (Based on Collection efficiency 0.85 & Load Factor 0.95 -
USEPA 1996 Handbook EPA-LFG.pdf - Item 2.2.2. page 2-8.);

e Density of methane = 0.716 kg/m? (as per tool “Project emissions from flaring”).

The landfill gas collection and utilization system will capture only a portion of the generated landfill
gas. Thus, an estimate of 85% LFG collection was applied to the estimate of LFG produced, under
assumption that generated LFG is composed of 50% methane.

The ex ante estimation of the Fcuapsy iS presented below:
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Where:

Fchapay = Amount of methane in the LFG which is flared and/or used in the project
activity in year y (tCH./yr)

BEcha,swos.y = Amount of methane in the LFG that is generated from the SWDS in the
baseline scenario in year y (tCOelyr)

NeJ = Efficiency of the LFG capture system that will be installed in the project
activity

GWPcpa = Global warming potential of CH, (tCO,e/tCHy,)

The table below illustrates the ex-ante estimation of Fcuapsy Dy the project activity during the
crediting period.

Table 3 - Ex-ante estimation of Fcuapsy

vear |Gy
From 09/2019 1.755
2020 5.486
2021 5717
2022 5.958
2023 6.208
2024 6.468
2025 6.740
Until 09/2026 4.681

Values extracted from ER spreadsheet
Determination of FcuapLy

FcrapLy=1.76% X Fchapay

Table 4 - Ex-ante estimation of

FcragLy
Year (féﬁj;g)
From 09/2019 31
2020 97
2021 101
2022 105
2023 109
2024 114
2025 119
Until 09/2026 82

Values extracted from ER spreadsheet

Step (A): Baseline emissions of methane from the SWDS (BEcya,)

The equation of the BEcpa, is:
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BEchs = ((1 - OXto-p_r.ayer) X Fepapyy — FCH,BL,y) X GWPcyy

Where the OXiop jayer = 0.1 (default value) and Fcpapyy and Feuaply are calculated above. The
results are presented below:

Table 5 - Baseline emissions of
methane from the SWDS (BEcya,)

BEchay

Year (tCOylyear)

From 09/2019 38,714

2020 121,027
2021 126,120
2022 131,424
2023 136,946
2024 142,694
2025 148,677

Until 09/2026 103,269

Values extracted from ER spreadsheet

Step (B): Baseline emissions associated with electricity generation (BEgc,y)
The ex-ante calculation is:
BEEC,y = ECBL,k,y X EFgrid,CM,y X (1+TDLy)

As explained above, the EFgigcmy = 0.1491 tCO,/MWh

Table 6 - Baseline emissions associated with
electricity generation (BEgcy)

VEELT (5\(/:\7#/2}1) (tigi?yyr)
From 09/2019 7911 2,255
2020 23,734 6,765
2021 23.734 6,765
2022 23,734 6,765
2023 23,734 6,765
2024 23.734 6,765
2025 23,734 6,765
Until 09/2026 | 15,823 4,510

Values extracted from ER spreadsheet

The forecast installed capacity and electricity generated (ECg_x,) by the project activity are present
below:
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Number of . Electricity generated in the

v : Installed capacity
ear engines (MWe) plant
(MWh)
From 09/2019 2 2.852 7,911
2020 2 2.852 23,734
2021 2 2.852 23,734
2022 2 2.852 23,734
2023 2 2.852 23,734
2024 2 2.852 23,734
2025 2 2.852 23,734
Until 09/2026 2 2.852 15,823

Values extracted from ER spreadsheet
[1] The plant load factor is 95%°°.

The equation of the baseline emission calculation is:

BEy = BECH4,y + BEEC,y

The result is:
Table 7 - Baseline emission calculation
Year BEchay BEecy BE,

(tCOylyear) (tCO2lyr) (tCOlyr)

From 09/2019 38,714 2,255 40,969

2020 121,027 6,765 127,792

2021 126,120 6,765 132,884

2022 131,424 6,765 138,188

2023 136,946 6,765 143,711

2024 142,694 6,765 149,459

2025 148,677 6,765 155,441

Until 09/2026 103,269 4,510 107,779

Values extracted from ER spreadsheet
Therefore, the combined margin CO, emission factor will be ex-ante.

1. Project emission

PE, =PE.., +PE.,
Where:
PE, = Project emissions in year y (tCO,/yr)
PEgcy = Emissions from consumption of electricity due to the project
activity in year y (tCO,/yr)
PErc,y = Emissions from consumption of fossil fuels due to the project

activity, for purpose other than electricity generation, in year y
(tCO.lyr)

% The plant load factor was based on USEPA 1996: A Landfill Gas-to-Energy Project Development
Handbook.
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There is no consumption of fossil fuels due to the project activity for purpose other than electricity
generation, in year y (tCO./yr), therefore PEgc, =0

Thus,
F'E‘y' = F'EE.EJ-

Calculation of PEgc, —project emission from consumption of electricity

The project emission from consumption of electricity is:
PEecy = PEgci1y + PEecoy
Where:

PEgc,., - Project emission from the grid

In the option A1 of the “Methodological tool: Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation”, states that a value of the
combined margin emission factor (EFgiqcmy) may be used as the emission factor (EFgjy)
Therefore a value of 0.2375 tCO,/MWh will be used.

Finally the technical transmission and distribution losses (TDL;,) value has been assumed to be
20%, according to Option 2: default value from TOOLO5 - Baseline, project and/or leakage
emissions from electricity consumption and monitoring of electricity generation. Table below
summarizes the project emissions resulting from electrical consumption in the plant.

Table 8 - Electricity consumption from the grid resulting
due to project activity

Electricity consumption PE.

Year from the grid (tCOe}’qggr)
(MWh/year) 2y
From 09/2019 514 147
2020 1,541 440
2021 1,541 440
2022 1,541 440
2023 1,541 440
2024 1,541 440
2025 1,541 440
Until 09/2026 1,027 293

Values extracted from ER spreadsheet

Calculation of PEgc, — Emissions from consumption of fossil fuels due to the project
activity, for purpose other than electricity generation

For ex-ante calculation, this factor was considered zero because there is no estimation from LPG
consumption in pilot flames of flares.

PEFC,y =0
2. Leakage:
No leakage effects need to be accounted under methodology ACMO000L1 ver. 18.

3. Emission reduction
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Where:
ER, = Emission reductions in year y (tCO.e/yr);
BE, = Baseline emissions in year y (tCO.e/yr);
PE, = Project emissions in year y (tCO.elyr);
BE PE ER
vear (1cO) (o) (co)
From 09/2019 40,969 147 40,822
2020 127,792 440 127,352
2021 132,884 440 132,444
2022 138,188 440 137,748
2023 143,711 440 143,271
2024 149,459 440 149,019
2025 155,441 440 155,001
Until 09/2026 107,779 293 107,486
B.6.4. Summary of ex ante estimates of emission reductions
B.7. Monitoring plan
Baseline Project Emission
Year emissions emissions SEEEE reductions
(t COse) (t COse) (t COze) (t COse)
From 09/2019 40,969 147 0 40,822
2020 127,792 440 0 127,352
2021 132,884 440 0 132,444
2022 138,188 440 0 137,748
2023 143,711 440 0 143,271
2024 149,459 440 0 149,019
2025 155,441 440 0 155,001
Until 09/2026 107,779 293 0 107,486
Total 996,223 3,080 0 993,143
Total number of
crediting years
Annual average
over the 142,318 440 0 141,878

crediting period

B.7.1. Data and parameters to be monitored

Data / Parameter

Equid,CM,y

Unit

tCO,/MWh

Description

CO; emission factor of the Brazilian grid electricity during the year y

Source of data

Calculations based on parameters described above.
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Value(s) applied

0.2375

Measurement
methods and
procedures

The emission factor is calculated ex-post, as the weighted average of
the dispatch data analysis OM (Operating Margin) and the BM (Build
margin), as described in B.6.3.

Monitoring frequency

Annual

QA/QC procedures

Apply procedures in the “Tool to calculate the emission factor for an
electricity system”.

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

All data and parameters to determine the grid electricity emission factor,
as required by the “Tool to calculate the emission factor for an electricity
system”, were included in the monitoring plan.

For more details, see Annex 3.

Data / Parameter

Equid,OM,v

Unit

tCO,/MWh

Description

Operating margin emission factor of the Brazilian grid

Source of data

Calculations based on parameters described above.

Value(s) applied

0.5390

Measurement
methods and
procedures

The operating margin emission factor is calculated ex-post, as described
in B.6.3.

Monitoring frequency

Annual

QA/QC procedures

Apply procedures in the “Tool to calculate the emission factor for an
electricity system”.

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

All data and parameters to determine the grid electricity emission factor,
as required by the “Tool to calculate the emission factor for an electricity
system”, were included in the monitoring plan.

For more details, see Annex 3.

Data / Parameter

TDL;,

Unit

Description

Average technical transmission and distribution losses for providing
electricity to source j, in year y

Source of data

TOOLOS5 - Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation

Value(s) applied

20%°’

Measurement
methods and
procedures

For (a): TDLj/k/lly should be estimated for the distribution and
transmission networks of the electricity grid of the same voltage as the
connection where the proposed CDM project activity is connected to.
The technical distribution losses should not contain other types of grid
losses (e.g. commercial losses/theft). The distribution losses can either
be calculated by the project participants or be based on references from
utilities, network operators or other official documentation

2 According to Option 2: default value from TOOLO5 - Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation
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Monitoring frequency

Annually. In the absence of data from the relevant year, most recent
figures should be used, but not older than 5 years

QA/QC procedures

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

According to Option 2: default value as 20% from TOOLO5 - Baseline,
project and/or leakage emissions from electricity consumption and
monitoring of electricity generation

Data / Parameter

ECpi1y = EGec1y

Unit

MWhly

Description

Quantity of electricity consumed from the grid by the project activity
during the yeary;

Source of data

Measurement from Project participants.

Value(s) applied

ECPJl,y
Year (MWh/year)
From 09/2019 514
2020 1,541
2021 1,541
2022 1,541
2023 1,541
2024 1,541
2025 1,541
Until 09/2026 1,027

Measurement
methods and
procedures

Continuously measured by electricity meters for the grid electricity
consumption as per the “Methodological tool: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation” version 03.0 and methodology ACM0001 version
18.

Monitoring frequency

Continuously

QA/QC procedures

As per the “Methodological tool: Baseline, project and/or leakage
emissions from electricity consumption and monitoring of electricity
generation” version 03.0

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

The data will be archived throughout the crediting period and two years
thereafter.

ACMO001: Flaring or use of landfill gas

Data / Parameter

Management of SWDS

Unit

Description

Management of SWDS

Source of data

Use different sources of data:

- Original design of the landfill;

- Technical specifications for the management of the SWDS;
- Local or national regulations

Value(s) applied
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Measurement
methods and
procedures

Project participants should refer to the original design of the landfill
to ensure that any practice to increase methane generation have
been occurring prior to the implementation of the project activity

Any change in the management of the SWDS after the
implementation of the project activity should be justified by referring
to technical or regulatory specifications.

Monitoring frequency

Annually

QA/QC procedures

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals by
sinks;

Additional comment

Data / Parameter

EGpsy= ECaLky

Unit

MWh

Description

Amount of electricity generated using LFG by the project activity in year
y

Source of data

Electricity meter

Value(s) applied

EGPJ,V
VLY (MWh/year)
From 09/2019 7,911
2020 23,734
2021 23,734
2022 23,734
2023 23,734
2024 23,734
2025 23,734
Until 09/2026 15,823

Measurement
methods and
procedures

Monitor net electricity generation by the project activity using LFG

Monitoring frequency

Continuous

QA/QC procedures

Electricity meter will be subject to regular (in accordance with stipulation
of the meter supplier) maintenance and testing to ensure accuracy. The
readings will be double checked by the electricity distribution company.

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

This parameter is required for calculating baseline emissions associated
with electricity generation (BEgc,) using the “Methodological tool:
Baseline, project and/or leakage emissions from electricity consumption
and monitoring of electricity generation” version 03.0
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Data / Parameter Ouin
Unit -
Description Operation of the equipment that consumes the LFG

Source of data

Measurements by Project participant using a device integrated with the
operational software at the landfill gas plant.

Value(s) applied

n/a

Measurement
methods
procedures

and

For each equipment unit j using the LFG monitor that the plant is
operating in hour h by the monitoring any one or more of the following
three parameters:

(a) Temperature. Determine the location for temperature measurements
and minimum operational temperature based on manufacturer’s
specifications of the burning equipment. Document and justify the
location and minimum threshold in the PDD;

(b) Flame. Flame detection system is used to ensure that the
equipment is in operation;

(c) Products generated. Monitor the generation of steam for the case of
boilers and air-heaters and glass for the case of glass melting
furnances. This option is not applicable to brick kilns.

Opj,h=0 when:

(a) One of more temperature measurements are missing or below the
minimum threshold in hour h (instantaneous measurements are made
at least every minute);

(b) Flame is not detected continuously in hour h (instantaneous
measurements are made at least every minute);

(c) No products are generated in the hour h.

Otherwise, Opj,h=1

Monitoring frequency

Once per minute

QA/QC procedures

The calibration of this equipment is not applicable since it is a device
integrated with the operational software at the landfill gas plant.

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals by
sinks;

Additional comment

Tool to determine the mass flow of a greenhouse gas in a gaseous stream

Version 11.0

Page 47 of 66




CDM-PDD-FORM

Data / Parameter Vidb
Unit m3 /h
Description Volumetric flow of the gaseous stream in time interval t on a dry basis

Source of data

Measurements by Project participants using a flow meter(s)

Value(s) applied

n/a

Measurement
methods
procedures

and

The volumetric flow rate of the residual gas which is sent to each
individual flare, LFG engines in the hour h will be measured by the
installed flow meters with digital recordable electronic signal,
according to the “Tool to determine the mass flow of a greenhouse
gas in a gaseous stream”, the measurement option in the project
activity will be:

* Option (A) dry basis: when the temperature of gaseous stream is
lower than 60°C (333.15 K) at the flow measurement point;

» Option (B) wet basis: when the temperature of gaseous stream is
higher than 600 C (333.15 K) at the flow measurement point;

Monitoring frequency

Continuous recorded and hourly aggregated

QA/QC procedures

Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory. The calibration
frequency of this monitoring equipment should be in accordance with
manufacturer’s specifications.

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

This parameter will be monitored only in case Option A of the “Tool to
determine the mass flow of a greenhouse gas in a gaseous stream”
(Version 03.0) is applied for the determination of Fcuafaredy, FchaeLy
and Fchancy

Data / Parameter Viwb
Unit m3 /h
Description Volumetric flow of the gaseous stream in time interval t on a wet basis

Source of data

Measurements by Project participants using a flow meter

Value(s) applied

n/a

Measurement
methods
procedures

and

The volumetric flow rate of the residual gas which is sent to each
individual flare, LFG engines in the hour h will be measured by the
installed flow meters with digital recordable electronic signal,
according to the “Tool to determine the mass flow of a greenhouse
gas in a gaseous stream”, the measurement option in the project
activity will be:

* Option (A) dry basis: when the temperature of gaseous stream is
lower than 60°C (333.15 K) at the flow measurement point;

» Option (B) wet basis: when the temperature of gaseous stream is
higher than 600 C (333.15 K) at the flow measurement point;

Monitoring frequency

Continuous recorded and hourly aggregated

QA/QC procedures

Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory. The calibration
frequency of this monitoring equipment should be in accordance with
manufacturer’s specifications.

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

This parameter will be monitored only in case Options B or C of the
“Tool to determine the mass flow of a greenhouse gas in a gaseous
stream” (Version 03.0) is applied for the determination of Fca fared,y,
FchaeLyand Fepane,y
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Data / Parameter

Vitdb

Unit

m3 gas i/m® dry gas

Description

Volumetric fraction of greenhouse gas i in a time interval t on a dry
basis

Source of data

Measurements by Project participants using gas analyser

Value(s) applied

50%

Measurement Continuous gas analyser operating in dry basis. Volumetric flow
methods and | measurement should always refer to the actual pressure and
procedures temperature.

Monitoring frequency | Continuous recorded and hourly aggregated

QA/QC procedures Calibration should include zero verification with an inert gas (e.g. N»)

and at least one reading verification with a standard gas (single
calibration gas or mixture calibration gas). All calibration gases must
have a certificate provided by the manufacturer and must be under
their validity period.

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

This parameter will be monitored in Options B and E and may be
monitored in Options A and D of the tool “Tool to determine the mass
flow of a greenhouse gas in a gaseous stream” (Version 03.0) is
applied for the determination of Fcua fiaredys FcraeLy @nd Ferancy

Data / Parameter Vitwb
Unit m3 gas i/m® wet gas
Description Volumetric fraction of greenhouse gas i in a time interval t on a wet

basis

Source of data

Measurements by Project participants using gas analyser

Value(s) applied

50%

Measurement
methods
procedures

and

Calculated based on the dry basis analysis plus water concentration
measurement or continuous in-situ analysers if not specified in the
underlying methodology

Monitoring frequency

Continuous recorded and hourly aggregated

QA/QC procedures

Calibration should include zero verification with an inert gas (e.g. N»)
and at least one reading verification with a standard gas (single
calibration gas or mixture calibration gas). All calibration gases must
have a certificate provided by the manufacturer and must be under
their validity period.

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

This parameter will be monitored in Options C and F and may be
monitored in Options A and D
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Data / Parameter T,
Unit K
Description Temperature of the gaseous stream in time interval t

Source of data

Measurements by Project participant using a temperature meter

Value(s) applied

n/a

Measurement
methods
procedures

and

Thermoresistance with digital recordable electronic signal will be
used. The accuracy and uncertainty of the monitoring instrument will
be in accordance with manufacturer specifications.

Monitoring frequency

Continuous

QA/QC procedures

Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory. The calibration
frequency of this monitoring equipment should be according to the
manufacturer’s specifications

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

Provided all parameters are converted to normal conditions during the
monitoring process, this parameter may not be needed except for
moisture content determination and therefore it should be metered
only when performing such measurements (with same frequency).
However, if the applicability condition related to the gaseous stream
flow temperature being below 60°C is adopted, this parameter must
be monitored continuously to assure the applicability condition is met.

Data / Parameter Pt
Unit Pa
Description Pressure of the gaseous stream in time interval t

Source of data

Measurements by Project participant using a pressure meter

Value(s) applied

n/a

Measurement
methods
procedures

and

Instruments with recordable electronic signal (analogical or digital) will
be used. Examples include pressure transducers, etc. The accuracy
and uncertainty of the monitoring instrument will be in accordance
with manufacturer specifications.

Monitoring frequency

Continuous

QA/QC procedures

Periodic calibration against a primary device must be performed
periodically and records of calibration procedures must be kept
available as well as the primary device and its calibration certificate.
Pressure transducers (either capacitive or resistive) must be
calibrated monthly. In case the pressure meter is not a capacitive or
resistive pressure transducer, the calibration frequency of this
monitoring equipment should be according to the manufacturer’s
specifications.

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

Provided all parameters are converted to normal conditions during the
monitoring process, this parameter may not be needed except for
moisture content determination and therefore it should be metered
only when performing such measurements (with same frequency)
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Data / Parameter

Status of biogas destruction device

Unit

Description

Operational status of biogas destruction devices

Source of data

Provided by project participants

Value(s) applied

n/a

Measurement
methods and
procedures

Monitoring and documenting may be undertaken by recording the
energy production from methane captured or the operation of the flare
by means of a flame detector to demonstrate the actual destruction of
methane, unless a different method is specified in the underlying
methodology/tool. Emission reductions will not accrue for periods in
which the destruction device is not operational.

Monitoring frequency

Continuous

QA/QC procedures

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

For Flame detector devices refer to the methodological tool “Project
emissions from flaring”

Data / Parameter Ph2o.tsat
Unit Pa
Description Saturation pressure of H,O at temperature Tt in time interval t

Source of data

Provided by project participants

Value(s) applied

n/a

Measurement
methods and
procedures

This parameter is solely a function of the gaseous stream temperature
Tt and can be found at reference [1] for a total pressure equal to
101,325 Pa

Monitoring frequency

QA/QC procedures

Purpose of data

(a) Calculation of baseline emissions or baseline net GHG removals
by sinks;

Additional comment

[1] Fundamentals of Classical Thermodynamics; Gordon J. Van
Wylen, Richard E. Sonntag and Borgnakke; 4° Edition 1994, John
Wiley & Sons, Inc.

Methodological tool “Project emissions from flaring”

Data / Parameter

Flame,

Unit

Flame on or Flame off

Description

Flame detection of flare in the minute m

Source of data

Project Participant

Value(s) applied

Measurement
methods and
procedures

Measurements by project participants using a continuous Ultra Violet
flame detector

Monitoring frequency

Once per minute. Detection of flame recorded as a minute that the flame
was on, otherwise recorded as a minute that the flame was off
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QA/QC procedures

Equipment shall be maintained and calibrated in accordance with
manufacturer’'s recommendations

Purpose of data

Calculation of baseline and project emissions when the flame is on®.

Additional comment

Data / Parameter

Maintenance,

Unit

Calendar dates

Description

Maintenance events completed in year y

Source of data

Project participants

Value(s) applied

Measurement
methods and
procedures

Record the date that maintenance events were completed in year vy.
Records of maintenance logs must include all aspects of the
maintenance including the details of the person(s) undertaking the work,
parts replaced, or needing to be replaced, source of replacement parts,
serial numbers and calibration certificates

Monitoring frequency

Annual

QA/QC procedures

Records must be kept in a maintenance log for two years beyond the life
of the flare

Purpose of data

Calculation of baseline and project emissions when the flame is on®.

Additional comment

Monitoring of this parameter is required for the case of flares and the
project participant selects Option B to determine flare efficiency. These
dates are required so that they can be compared to the maintenance
schedule to check that maintenance events were completed within the
minimum time between maintenance events specified by the
manufacturer (SPEC,fre).

Data / Parameter

TEG,m

Unit

°C

Description

Temperature in the exhaust gas of the enclosed flare in minute m

Source of data

Measurements by project participants

Value(s) applied

Measurement
methods and
procedures

Measure the temperature of the exhaust gas stream in the flare by a
Type N thermocouple. A temperature above 850 °C indicates that a
significant amount of gases are still being burnt and that the flare is
operating. Data will be recorded continuously and values will be
averaged hourly or at a shorter time interval.

Monitoring frequency

Once per minute

QA/QC procedures

Thermocouples will be replaced or calibrated every year

Purpose of data

(b) Calculation of project emissions or actual net GHG removals by
sinks;

Additional comment

B.7.2. Sampling plan
>>
Not applicable

8 When the flame is off, neither baseline nor project emissions occurs since the LFG is not combusted and
instead released to the atmosphere.

** When the maintenance is being carried out, neither baseline nor project emissions occurs since the LFG is
not combusted and released to the atmosphere.
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B.7.3. Other elements of monitoring plan
>>

According to ACMO0001, direct monitoring will be conducted on the LFG destroyed by flare and
used for power generation. The monitoring procedures will measure:

Landfill gas flow into flare

Landfill gas flow into power plant

Methane content in the landfill gas

Temperature of exhaust gas from flaring

Electricity imported from the power grid

Electricity exported to the power grid

Power plant working hours

Emission Factors

TDLy;y = Average technical transmission and distribution losses for providing electricity to
source k/jin yeary

¢ Information of the host country’s regulatory requirement relating to LFG, contractual
requirements, or requirements to address safety and odour concerns

The monitoring of the operation parameters during the operation of the plant will be carried out
according to the monitoring plan in Appendix 5.

The date of completion the application of the methodology to the project activity study is
30/11/2018.

The person/entity determining the baseline is as follows:
Beng Engenharia Ltda, Sdo Paulo, Brazil

Contact person: Mr. Jodo Sprovieri
Mr. Francisco Santo
Email: joao.sprovieri@beng.eng.br

francisco.santo@beng.eng.br

SECTION C.  Start date, crediting period type and duration

C.1. Start date of project activity

>>

03/05/2011

This is the date of creation of Energas Geracdo de Energia Ltda., composed by Limpebras
Residuos Ltda. and Asja Brasil Servicos para o Meio Ambiente Ltda. exclusively for the
development of the Project.

C.2. Expected operational lifetime of project activity

>>

21 years and 0 months

The landfill gas production is expected to abruptly decrease once the Landfill Il stops receiving
waste (2028), so the Project Proponents estimate the lifetime of project in around 4 years after the
end of landfill operational lifetime.

C.3. Crediting period of project activity

C.3.1. Type of crediting period
>>
Renewable (3 x 7 years)

C.3.2. Start date of crediting period
>>
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The 2™ crediting period started on 04/09/2019.

C.3.3. Duration of crediting period
>>
7 years and 0 months.

SECTION D. Environmental impacts

D.1. Analysis of environmental impacts
>>

According with the Brazilian Legislation, all pollution sources activities must receive an
authorization from the competent environmental supervision agency.

In Minas Gerais State the attributions of environmental regularization are performed by the
Conselho Estadual de Politica Ambiental (State Cabinet of Environmental Politics), respected the
projects of federal interest, through the Camaras Especializadas (Specialized Councils), the
Unidades Regionais Colegiadas (Member Regional Units body), the Superintendéncias Regionais
de Meio Ambiente e Desenvolvimento Sustentavel (Regional Superintendence for Environment
and Sustainable Development), the Fundacdo Estadual do Meio Ambiente (State Foundation for
Environment), the Instituto Mineiro de Gestdo das Aguas (Minas Gerais Institute for Waters
Management) and the Instituto Estadual de Florestas (State Institute for Forests), in accordance
with Art. 1° of State Decree n° 44.844/08. For this Project the competent environmental agency is
the Superintendéncia Regional de Meio Ambiente e Desenvolvimento Sustentavel, hereinafter
named SUPRAM.

The Uberlandia Landfill, received in 11/08/2015, the environmental licence n°® 083/2015 issued by
SEMAD, valid until 11/09/2019, for the activities of disposing waste at the solid waste disposal site
and collection, transmission and flaring of LFG.

Electricity plant received in 31/01/2018, the environmental license n® 00899/2018 issued by
SEMAD, valid until 08/12/2021, for the activities of electricity generation.

The project will not have any transboundary impacts — all potential environmental impacts will
occur inside the project boundary, more specifically inside the landfill.

D.2. Environmental impact assessment
>>

The Project does not expect to create any negative environmental impacts. Rather, it will improve
the actual destruction of gas from the landfill by installing an efficient burning system which
assures a rate of more than 99% of destruction.

Additionally, the Project will avoid the usage of fossil fuel in grid-connected power plants.

Anyway Project Participants will comply with all requirements SUPRAM may identify.

SECTION E. Local stakeholder consultation

E.1. Modalities for local stakeholder consultation
>>

The local stakeholder consultation process was carried out according with Resolugéo n°® 7 from the
Brazilian DNA.

A copy from the PDD translated to Portuguese and an explanation on how the project will
contribute to the promotion of sustainable development, as determined by the Annex Il of
Resolucdo n° 1 of Brazilian DNA, was sent, in June 10" 2010, to each of the stakeholders
described in the table below.
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Table 9 - Local stakeholders consultation.

Resolucéo n°7

Stakeholder invited

City Hall of the host-city

City Hall of Uberlandia
(Mr. Odelmo Ledo Carneiro — Mayor)

Legislative Chamber of the host-city

Legislative Chamber of Uberlandia
(Mr. Hélio Ferraz — President)

State Environmental Authority

FEAM — Fundacéo Estadual do Meio Ambiente
(Environmental State Foundation)
(Mr. José Claudio Junqueira Ribeiro — President)

Secretaria Estadual de Meio Ambiente e
Desenvolvimento Sustentavel — SEMAD
(Environmental State Secretariat)
(Mr. José Carlos Carvalho — Secretary)

Municipal Environmental Authority

Municipal Environmental Secretary
(Mrs. Raguel Mendes — Secretary)

Forum Brasileiro de ONG’s e Movimentos
Sociais para 0 Meio Ambiente e
Desenvolvimento
(Brazilian NGO Forum)

Férum Brasileiro de ONG’s e Movimentos Sociais
para o Meio Ambiente e Desenvolvimento
(Brazilian NGO Forum)

State Public Attorney

State Public Attorney of Minas Gerais

Federal Public Attorney

Federal Public Attorney
(Mr. Roberto Monteiro Gurgel Santos — General
Attorney)

Other Stakeholders

Associacao dos Recicladores e Catadores
Auténomos (Arca)
(NGO)
(Mr. Anténio — President)

Associacdo dos Moradores do bairro Guarani
(NGO)
(Mr. Idevaldo José de Souza — President)

Associacédo dos Moradores do bairro Tocantins
(NGO)
(Mr. Celson Rosa de Melo — President)

E.2. Summary of comments received
>>

During the public consultation period the following stakeholder made comments about the Project:

e FEAM - Fundacédo Estadual do Meio Ambiente (Environmental State Foundation) — by

letter in July 27™ 2010

FEAM's comment is positive. The Foundation considers that the project will bring positive
environmental benefits both for capturing and destroying methane from landfill gas and for avoiding
the use of fossil fuel by adding renewable energy to the grid. The foundation emphasizes the
project activity is in tune with Minas Gerais State’s directives of supporting projects aiming to
mitigate global warming.

e Federal Public Attorney — by letter in August 24™ 2010
The entity states that it is not allowed to proceed the analysis of the project due to constitutional
obligation.

E.3. Consideration of comments received
>>
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Project participants appreciated the comments received. No further action was done since no
negative comment nor suggestion of change was made.

SECTION F.  Approval and authorization
>>
In the proposed project, the project participant is presented below:

Thus, the Party involved is Brazil.

In accordance with the CDM project cycle procedure for project activities (version 01.0)”, the
project participant has already obtained a letter of approval from the host parties DNAs.

During the 1* CP validation, the registered CDM project activity has been granted with Letter of
Acceptance (LoA) by the Designated National Authority (DNA) of the host party Brazil (dated
04/05/2007). Copy of such LoA and related assessment details are made available at the project’s
page at UNFCCC’s CDM website.
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Appendix 1. Contact information of project participants

Organization name Energas Geracao de Energia Ltda.
Country Brazil

Address Rodovia BR-452, s/n, km 123.8, Anel Viario, Setor A, Distrito Industrial
Telephone +55 (34) 3291-9000

Fax +55 (34) 3291-9000

E-mail eduardosantos@limpebras.com.br
Website -

Contact person Mr. Eduardo Lima Santos
Organization name Limpebras Residuos Ltda.

Country Brazil

Address Avenida José Andraus Gassani, 1298
Telephone +55 (34) 3291-9000

Fax +55 (34) 3291-9000

E-mail limpebras@limpebras.com.br
Website http://www.limpebras.com.br

Contact person Mr. Heitor Eduardo dos Santos
Organization name Asja Brasil Servi¢os para o Meio Ambiente Ltda.
Country Brazil

Address Ave. Getulio Vargas, n456, 10th floor.
Telephone +55 (31) 3286-3311

Fax +55 (31) 3286-3311

E-mail m.uchida@asja.energy

Website http://www.asja.biz

Contact person Melina Yurie Uchida

Appendix 2. Affirmation regarding public funding

There is no public funding involved in the development of the Project Uberlandia landfills I and 1.

Appendix 3. Applicability of methodologies and standardized
baselines

The baseline scenario for the project activity is the uncontrolled release of landfill gas to the
atmosphere and also the generation of electricity from other sources.

The table below shows the key elements used for estimate the emissions of the baseline scenario.

1. Key Parameters

Year landfilling operations started 1095
operator/historical logs
Projected year for landfill closure - estimated based on current 2028
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filling rate

GWP for methane (UNFCCC and Kyoto Protocol decisions) 25
Methane concentration in LFG (% by volume) typical 50
assumption for baseline scenario

LFG collection efficiency (%) 85
Flare efficiencies (%) operational data from flare manufacturer 99 %
Electricity consumption from the grid due to the project activity 0
(MWhlyear)

Combined margin emission factor for electricity displacement

(tCO,/MWh) calculated based on the Tool to calculate the 0.2375
emission factor for an electricity system.

Installed capacity of Power Plant (MW) 2.852
Load factor 95.00
Operational lifetime of the project activity (years) 21
Adjustment Factor (AF) 1.76%

2. Waste disposal

The forecast amount of waste disposal in landfill is presented below:

v Waste disposal
ear

(tonnes/yr)
1995 35,110
1996 153,305
1997 124,399
1998 120,281
1999 130,675
2000 141,735
2001 140,945
2002 140,388
2003 126,866
2004 125,405
2005 126,931
2006 139,500
2007 143,812
2008 148,895
2009 163,100
2010 166,347
2011 185,079
2012 185,723
2013 191,003
2014 199,592
2015 205,829
2016 214,342
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2017 223,207
2018 232,434
2019 242,054
2020 252,066
2021 262,491
2022 273,348
2023 284,654
2024 296,427
2025 308,688
2026 321,456
2027 334,752
2028 87,149

3. Emission factors

The table below shows the Brazilian emission factors according to determination of the Brazilian
DNA. More information is available at the Brazilian DNA website®.

Combined Margin Emission Factor
2018 (tCO,/MWh) [8]

2nd crediting Period 0.2375
Build Margin - 2018 0.1370
January 0.5652
February 0.5559

o March 0.5750
< |April 0.5058
% May 0.5461
5 [June 0.6691
= |uly 0.5989
? August 0.5948
§ September 0.5718
& |October 0.5782
© November 0.3654
December 0.3423

2018 0.5390

Source: Brazilian DNA

Appendix 4. Further background information on ex ante calculation
of emission reductions

Historical amount of methane in the LFG which is captured ad destroyed (Fcuanisty)

Table 10 - Estimated MDBL to Brazilian landfills.

City MDs. | MDproject | AF AFpr | City MDs. MDproject | AF AFpr
a b c=alb a b c=a/b

Americana 0.0105 |[0.7425 |0.0142 | n.p. Joinville 0.0084 0.7425 0.0114 | n.p.

Belo Horizonte 0.0143 | 0.7425 [0.0192 | n.p. Natal 0.0007 0.7425 0.0009 | n.p.

0 http://www.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/arquivos/emissoes co2/Despacho-

2017.xlsx, accessed on 23/07/2018.
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Betim 0.0340 |[0.7425 |0.0458 |n.p. Niter6i 0.0143 0.7425 0.0193 | n.p.
Blumenau 0.0197 |0.7425 |0.0265 |n.p. Osasco 0.0501 0.7425 0.0675 | n.p.
Caieiras 0.0308 [0.7425 |0.0415 |0.20 | Palmas 0.0258 0.7425 0.0348 | n.p.
Camagari 0.0444 [ 0.7425 |0.0598 |n.p. Paulinia 0.0071 0.7425 0.0095 |0.20
Carapicuiba 0.0000 |[0.7425 |0.0000 | n.p. Ribeirdo das Neves 0.0025 0.7425 0.0034 | n.p.
Contagem 0.0034 |0.7425 [0.0045 |n.p. Salvador 0.0314 0.7425 0.0422 | n.ap.
Cuiab4 0.0055 |[0.7425 | 0.0074 |n.p. Santos 0.0339 0.7425 0.0457 | 0.20
Curitiba 0.0537 [0.7425 |0.0724 |n.p. Sao Francisco do Conde | 0.0237 0.7425 0.0320 | n.p.
Duque de Caxias 0.0030 [0.7425 |0.0040 |0.05 | S&o Leopoldo 0.0190 0.7425 0.0256 | n.p.
Embu 0.0075 |[0.7425 [0.0101 |n.p. Sao Paulo - Bandeirantes | 0.0225 0.7425 0.0303 |0.20
Goiania 0.0138 | 0.7425 | 0.0185 |n.p. Sé&o Paulo - Sdo Jodo 0.0132 0.7425 0.0178 | 0.20
Gravatai 0.0371 | 0.7425 |0.0500 | n.p. Serra 0.0152 0.7425 0.0205 | n.p.
Guaruja 0.0246 | 0.7425 | 0.0331 | n.p. Valinhos 0.0222 0.7425 0.0299 | n.p.
ltaguaquecetuba 0.0198 |0.7425 |0.0266 | n.p. Vera Cruz 0.0019 0.7425 0.0025 | n.p.
Jaboatdo dos Guararapes | 0.0023 | 0.7425 | 0.0030 | n.p. Vitéria 0.0006 0.7425 0.0008 | n.p.
Jodo Pessoa 0.0005 |0.7425 |0.0007 |0.10

Brazilian sample average MDg., MDproject and AF 0.0176 0.7425 0.0238
Brazilian weighted average MDg;, MDproject and AF 0.0040 0.7425 0.0054

n.p.: no LFG extracting and destruction CDM project activity is registered and implemented at
landfill.

n.ap.: not applicable to this landfill.

Source: Article Reducing the uncertainty of methane recovered (R) in GHG inventories from waste
sector and of adjustment factor (AF) in landfill gas projects under CDM, presented at the 3rd
International Workshop on Uncertainty in Greenhouse Gas Inventories, available at
http://ghg.org.ua/fileadmin/user_upload/book/Proceedengs UncWork.pdf; accessed in 06/06/2011.

Appendix 5. Further background information on monitoring plan

Introduction

According to ACM0001, direct monitoring will be conducted on the LFG captured, destroyed by
flare and used for power generation.

An operative manual of the project will be available. This Management Manual will have the
applicative documents of the monitoring plan (description of the project and responsibilities,
operative procedures for measurements and handlings of data and details about internal audits,
etc.).

Attached to this PDD there’s the first Management Manual draft: “Attachment A — Management
Manual”.

Operators will collect necessary data for the monitoring plan and a Project Manager will verify the
correct application of the operative procedures written in the manual.

The monitoring plan is described below:

1 DATA MONITORED

The monitoring procedures will include:

o Landfill gas flow into flare
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Landfill gas flow into power plant

Methane content in the landfill gas

Temperature of exhaust gas from flaring

Electricity imported from the power grid

Electricity exported to the power grid

Power plant working hours

Emissions from flaring

Emission Factors

TDLy;y = Average technical transmission and distribution losses for providing electricity to
source k/j in yeary

¢ Information of the host country’s regulatory requirement relating to LFG, contractual
requirements, or requirements to address safety and odour concerns

All equipment of the plant will be connected through a Programmable Logic Control (PLC) that
permits the operator quick check of the main working parameters through a user-friendly interface.

2 DATA COLLECTED, FREQUENCY AND QUALITY CONTROL

Landfill gas flow:
o fed to the flares
o fed to the electricity generation devices

Landfill gas flow will be measured by means of a flow meter. One flow meter will be installed for
each LFG destroying device. For reporting purposes, this parameter is generally required to be
normalized to 0°C and 1.01325bar.

In order to normalize the flow measured by the flow meter to standard temperature and pressure,
the temperature and pressure of LFG will be measured by temperature and pressure sensors
already included in the flow meter equipment. And to limit the time of operation with no flow signal
in case of failure, the flow meter will be exchanged as soon as possible.

Flow meters will be subjected to regular maintenance and testing regime to ensure accuracy
according to manufacturer's specifications, which recommends this equipment to be calibrated
every 10 years. In a conservative way, the equipment will be calibrated at least every 3 years, by a
gualified third party.

Methane content in the landfill gas

Methane content in the landfill gas will be measured by a gas analyzer with an infrared ray system
analysis (or any measurement system with the same precision and reliability), with a scale range of
0-100%Vol.

The CH,4 analyzer will be calibrated according to its calibration protocol.

To limit the time of operation with no gas analyzer in case of failure, this analyzer will be replaced
with another analyzer as soon as possible.

Despite this quick exchange, the plant can operate for a short time without CH, signal. To
determine the CH,4 content during this time span the average CH, content of the last 7 days will be
used.

The gas analyzer is subject to regular maintenance and testing regime to ensure accuracy
according to manufacturer’s specifications and accuracy will be checked at least every six month
during the plant normal operation.

Temperature of exhaust gas
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Project owners will measure and control the temperature of the exhaust gas with an N-type
thermocouple installed in the upper section of the flare, at 80% of the flare’s height, in order to
determine the efficiency of the flare.

All equipment of monitoring system of the entire plant will be connected through a Programmable
Logic Control (PLC) that let the operator quickly check the unit's main variables through a user-
friendly interface.

The value of flare efficiency will be correlated with the value of temperature of the exhaust gas.
Flare efficiency will just be considered higher than zero if the temperature in the exhaust gas is
higher than 500°C for more than 40 minutes during the hour considered.

Each enclosed flare will be equipped with an extra thermocouple N-Type at the bottom part of
chamber (height of main combustion occurrence). Data from this equipment can be used to assess
whether the flare was correctly operating or not in case of failure of thermocouple installed at the
top of flare.

Thermocouple will be calibrated every year using a reference thermocouple, in case of failure in
calibration the thermocouple will be replaced.

Electricity imported from and exported to power grid

Electricity imported and exported by power grid will be measured by electricity meters owned by
the local administrator of the grid, who will be responsible for the maintenance of this equipment.
Both amounts of electricity will be taken from official electricity bills emitted by the local
administrator of the grid.

Emission Factor

Since “ex post” option has been chosen in the Operating Margin calculations applying the “Tool to
calculate the emission factor for an electricity system”, the emission factor is determined for the
year in which the project activity displaces grid electricity, requiring the emissions factor to be
updated annually during monitoring. If the data required to calculate the emission factor for year y
is usually only available later than six months after the end of year y, alternatively the emission
factor of the previous year (y-1) may be used. If the data is usually only available 18 months after
the end of year y, the emission factor of the year proceeding the previous year (y-2) may be used.
The same data vintage (y, y-1 or y-2) will be used throughout all crediting periods.

TDL

Project emissions from consumption of electricity are calculated based on the quantity of electricity
consumed, an emission factor for electricity generation and TDL, a factor to account for
transmission losses.

The Average technical transmission and distribution losses for providing electricity to the Project in
year y will be monitored annually. In the absence of data from the relevant year, most recent
figures should be used, but not older than 5 years.

TDLy should be estimated for the distribution and transmission networks of the electricity grid of
the same voltage as the connection where the proposed CDM project activity is connected to. The
technical distribution losses should not contain other types of grid losses (e.g. commercial
losses/theft). The distribution losses can either be calculated by the project participants or be
based on references from utilities, network operators or other official documentation.

Internal Audits are going to be performed in order to ensure correct monitoring of this parameter.

Information of the host country’s requlatory requirement relating to LFG, contractual
reguirements, or requirements to address safety and odour concerns

The regulatory requirement relating to LFG valid in the host country, contractual requirements, or
requirements to address safety and odour concerns will be monitored annually, in order to define
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the amount of methane in the LFG that would have been flared in the baseline, as per equation
defining parameter Fcuapry iN the section B.6.1 of the PDD.

Possible failure: No electrical power
When there is no electrical power the blower of the biogas plant cannot operate, so no landfill gas
stream is available.

The flow meter detects no landfill gas stream and does not count any CO,e. No special actions are
possible to avoid this.

3 MONITORING EQUIPMENT AND INSTALLATION

All measurements equipment is maintained and managed on general technical standards. The
Management Manual will determine the quality control regime for each key that includes regular
maintenance and calibration. The measurement and recording will be done in an accurate and
transparent manner.

In order to determine the quantity of ERs generated during the project activity the following
equipment will be installed. (Figure 5)

F., T. P = Flow meter for Nommalized flow
{ Temperature and Pressure probes within
CH, O, = Sumpling point for the continnons

analyzis of the LFG"s methane ind oxygen content
T=N-type thermoconple for the combustion

temperatane montonng
EM = Electricity meter

!J:LI SUCTION < 5
' >

-

FLARE(S)

&

>
\ LANDFILL / TREATMENT

A

ELECTRICITY
GENERATION

Figure 5 - Monitoring points

4 CALCULATION OF THE AMOUNT OF ERs

The greenhouse gas emission reduction achieved by the project activity during a given year “y”
(ERYy) is calculated by using the formula as given in methodology ACMO0001 and in the related tools
and showed in PDD’s Section B.

5 MONITORING ORGANIZATION

To assure a correct monitoring, the personnel will be trained on the following subjects:
General knowledge about the equipment used in the landfill

Reading and recording data

Calibration methodology

Emergency situation

Chosen trainees will have a good understanding of the processes and installation of the technology
for the landfill gas extraction. And the personnel will be trained before the plant enters into
operation.
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A guidebook about landfill gas extraction and utilization in English and Portuguese will also be
available. The guidebook will have:

e Operating manual

e Maintenance instructions

e Description of the main parts of the equipment

Technical
Responsable

Project

Manager

——

Plant Plant I Plant :
Operator Operator : Operator
I

|

Figure 6 - Organization Chart.

6 CALIBRATION

All measurement instruments will be subject to regular calibration. The calibration procedures in
the “Management Manual” define the management, checks and calibration intervals of the
equipment used for process control.

PM will be responsible for the management of the pieces of equipment needing regular calibration
for the biogas installations.

The regular check and calibration will be entrusted to the operators. The PM will be responsible for
checking the equipment’s proper working order, as well as checking and storing up the calibration
certificates and records. Calibration documents will be kept for all equipment until two years after
the end of the crediting period.

7 DATA MANAGEMENT SYSTEM

The PLC will receive continuously the value of the parameters monitored on-site and automatically
generate spreadsheets that will be archived. The information archived will be aggregated hourly,
monthly and yearly in a standard format for reporting purposes.

The quality control system will ensure that all the necessary documents (such as operation
manual, drawings, maintenance and calibration instructions, etc.) are available and stored in a
proper manner. Monitored data and monitoring sheets will be copied to magnetic media every 6
months and stored in appropriate archives. All data, including calibration records and Monitoring
Reports, will be kept until 2 years after the end of the crediting period.

8 AUDIT REVIEW

Internal audits will be performed by an auditor not involved in the daily operation of the biogas plant
in order to assess the implementation of the Monitoring Plan and to prepare the Monitoring Report.
All the audit findings, including corrective actions, will be recorded and will be available on-site at
the time of verification.

Appendix 6. Summary report of comments received from local
stakeholders

Presented in section E.2.
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Summary of post-registration changes

The history of all post-registration changes to the project activity that have been approved by the
Board after its registration is shown below:

PRC-7110-001 approved on 19/02/2015. In the registered PDD the indicative output power
of the project activity was stated 2.8 MW, planned to be implemented in two phases; the
first phase of 1.4 MW to occur in 2012 and the second phase of 1.4 MW in 2014. However,
the project has been implemented as follows: on March 2012, one generator of 1.426 MW
was installed; and on October 2012, a second generator of 1.426 MW was installed,
totalizing 2.852 MW of capacity.

Document information

Version Date Description
11.0 31 May 2019 Revision to:
e Ensure consistency with version 02.0 of the “CDM project
standard for project activities” (CDM-EB93-A04-STAN);
o Make editorial improvements.
10.1 28 June 2017 Revision to make editorial improvement.
10.0 7 June 2017 Revision to:
¢ Improve consistency with the “CDM project standard for project
activities” and with the PoA-DD and CPA-DD forms;
e Make editorial improvement.
09.0 24 May 2017 Revision to:
e Ensure consistency with the “CDM project standard for project
activities” (CDM-EB93-A04-STAN) (version 01.0);
e Incorporate the “Project design document form for small-scale
CDM project activities” (CDM-SSC-PDD-FORM);
e Make editorial improvement.
08.0 22 July 2016 EB 90, Annex 1
Revision to include provisions related to automatically additional
project activities.
07.0 15 April 2016 Revision to ensure consistency with the “Standard: Applicability of
sectoral scopes” (CDM-EB88-A04-STAN) (version 01.0).
06.0 9 March 2015 Revision to:
¢ Include provisions related to statement on erroneous inclusion
of a CPA,
e Include provisions related to delayed submission of a monitoring
plan;
e Provisions related to local stakeholder consultation;
e Provisions related to the Host Party;
o Make editorial improvement.
Version 11.0 Page 65 of 66



CDM-PDD-FORM

Version Date Description
05.0 25 June 2014 Revision to:
¢ Include the Attachment: Instructions for filling out the project
design document form for CDM project activities (these
instructions supersede the "Guidelines for completing the
project design document form" (Version 01.0));
¢ Include provisions related to standardized baselines;
e Add contact information on a responsible person(s)/ entity(ies)
for the application of the methodology (ies) to the project activity
in B.7.4 and Appendix 1;
e Change the reference number from F-CDM-PDD to CDM-PDD-
FORM,;
e Make editorial improvement.
04.1 11 April 2012 Editorial revision to change version 02 line in history box from Annex
06 to Annex 06b.
04.0 13 March 2012 Revision required to ensure consistency with the “Guidelines for
completing the project design document form for CDM project
activities” (EB 66, Annex 8).
03.0 26 July 2006 EB 25, Annex 15
02.0 14 June 2004 EB 14, Annex 06b
01.0 03 August 2002 EB 05, Paragraph 12

Initial adoption.

Decision Class: Regulatory
Document Type: Form
Business Function: Registration

Keywords: project activities, project design document

Version 11.0

Page 66 of 66



