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KEY PROJECT INFORMATION

Manaus Landfill Gas Project
12/09/2022
710612023

:

Conestoga-Rovers Engenharia Ltda
Conestoga-Rovers Engenharia Ltda
Conestoga-Rovers Engenharia Ltda
communities involved

Host Country (ies) Brazil

Activity Requirements applied

[] Community Services Activities

X Renewable Energy Activities

[ ] Land Use and Forestry Activities/Risks & Capacities
] N/A

Scale of the project activity

[] Micro scale

[ ] Small Scale

X Large Scale

Other Requirements applied N/A

Methodology (ies) applied and ACMO0001: Flaring or use of landfill gas (version 18.0)
version number
Product Requirements applied

X] GHG Emissions Reduction & Sequestration

! This is the date project documentation was first submitted for preliminary review. For retroactive projects, this must
take place within 1 year of the project start date (5 years for LUF projects)

2 The date of Design Certification is the last day of the 4week Design Review period, even if the design review is
concluded after this date.
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[] Renewable Energy Label
L1 N/A

Project Cycle:

[ ] Regular
X Retroactive

Land-use & Forest Key Project Information

Not applicable

Table 1 - Estimated Sustainable Development Contributions

Sustainable Development SDG Impact Estimated Units or Products
Goals Targeted (defined in B.6.) Annual Average
13 Climate Action issi

vearly emission 676,996 tCO2e/year
(mandatory) reductions

At least one woman in leadership and
Quantity of women in decision-making positions by showing
managerial positions signed company functional organizational
chart in the determined year.

5 Gender Equality

Amount of electricity

7 Affordable and clean generated using LFG by  Yearly estimated 61,793 MWh of electricity
energy the project activity in generation

yeary
8 Decent Work and Total jobs generated as a At least one onsite employee in the
Economic Growth result of the project. determined year.

SECTION A. DESCRIPTION OF PROJECT

A.1 Purpose and general description of project

>>
The Manaus Landfill Gas Project has been developed at the Manaus Landfill (Site),
originally called the Aterro Municipal de Manaus. The Site has received non-hazardous
solid municipal, industrial, commercial, institutional, and some agricultural wastes for
approximately 20 years. Landfills normally emit carbon dioxide (CO.) and methane
(CH4) into the atmosphere, with these compounds being generated by the anaerobic
decomposition of the above-noted wastes placed at the project site. Prior to the

implementation of the Project, the Manaus landfill was basically a landfill with minimal
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control of surface water and leachate and no control of landfill gas (LFG). The lifetime

of the project activity is expected to be 25 years based on technical study?.

The Site is situated in the city of Manaus, the capital of the vast state of Amazonas,
located in the northwestern Brazil, and is a major departure point for the surrounding
Amazon Rainforest. Just east of the city, the Negro River converges with the Solimdes,
tributaries form the Amazon River, the longest and biggest (in terms of volume) river

in the world.

Despite its natural riches, the state of Amazonas has serious poverty problems,
revealing one of the worst social indices and the highest rates of violence. Around 45%
of its population lives in poverty (US$5,50/day) and around 14% in extreme poverty
(US$1.90/day) - Manaus stands in the first position in terms of the poverty index in
Brazil. The state of Amazonas has the third highest informal employment rate of Brazil
- meaning unregistered workers with no labor rights or benefits, often working in
precarious and dangerous conditions - representing around 57% of the occupied

population.

The purpose of the project activity is to collect landfill gas (LFG) at the Manaus Landfill
and to combust the extracted LFG over a seven year-period, using a high efficient
enclosed flare, thereby generating electricity and reducing greenhouse gas emissions
(GHG). During the second crediting period, the project is expected to reduce 676,996
tCO.e/year and 3,384,980 tCOe during the whole period.

The project involved the construction of a LFG collection system consisting of horizontal

trenches and vertical LFG extraction wells, centrifugal blower(s), and all other

3 Based on Article from VOL. 39, NO. 19, 2005 / ENVIRONMENTAL SCIENCE & TECHNOLOGY “Landfill-Gas-to-Energy
Projects: Analysis of Net Private and Social Benefits”, Department of Civil and Environmental Engineering. Carnegie
Mellon University. Evidence sent to DOE
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supporting mechanical and electrical subsystems and appurtenances necessary to
collect the LFG.

The LFG collected from the site is combusted in an enclosed LFG flare with full process
controls and instrumentation installed and operating. The state-of-the-art flare is
capable of providing sufficient temperature and retention time of the extracted LFG for

complete destruction of hydrocarbons.

Conestoga-Rovers & Associates (CRA), former name of Conestoga-Rovers Engenharia
Ltda (CRE), started design activities in late 2005 and construction works started in
October 2008. The project was ready for commissioning in July 2009. According to the

completeness check, the official registration date was on July 8%, 2011.

A.l1.1. Eligibility of the project under Gold Standard

>>
The project meets the eligibility criteria as per section 3.1.1 of GS4GG Principles &

Requirements, as follows:

(a) Types of project: This activity is eligible for Gold Standard and is consistent
with Renewable Energy Activity (REA) projects requirements. According to
RENEWABLE ENERGY ACTIVITY REQUIREMENTS:

3. Project activity using Biogas (landfill gas and biogas from agro-processing,
wastewater and other residues):

3.1.1 Methane recovery project activities shall be eligible for emission
reductions from both methane avoidance (including from the flared biogas
fraction) and non-renewable fuel substitution as long as evidence is provided on
time for validation to demonstrate that the system was designed in a way to at
least make use of some of the biogas recovered for the delivery of energy

services (e.g. electricity, heat).

The proposed project consists of capturing the biogas generated by the landfill

for subsequent use or flaring.
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(b)Location of Project: the proposed project activity is located in the North region
of Brazil.

(c) Project area, boundary and scale: The description of the project area, boundary
and its scale are detailed in the next sections. Specific requirements related to
CSA projects are discussed below in this section.

(d)Host country requirements: The project complies with all local regulation. All
the necessary permits to operate were issued by the local authority.

(e) Contact details: Contact details are provided in Appendix 2 of this document.
Legal aspects related to the project and/or its products and resources are
discussed in the next section.

(f) Legal ownership: Please refer to section A.1.2 for details.

(g)Other rights: Please refer to section A.1.2 for details.

(h)ODA assistance: The project does not benefit from any fund deriving from an

ODA assistance.

The project participants clarifies that: (i) the project is only registered within the CDM
under the UNFCCC and participants are aware of all GS rules established aiming at
preventing double counting; (ii) Brazil has not implemented any cap and trade system
to date; (iii) the project area does not overlaps with any other emission reduction
project activity; and, (iv) the project has all the necessary permits to operate,

including, but not limited to, environmental permit and DNA authorization.

A.1.2. Legal ownership of products generated by the project and legal rights to
alter use of resources required to service the project

>>
The operator of the landfill is Tumpex - Empresa Amazonense de Coleta de Lixo Ltda.
This company has managed and operated the landfill since 1989. However, everything
that concerns the landfill biogas is the responsibility of Conestoga-Rovers Engenharia
Ltda., as established in the contract between Tumpex - Empresa Amazonense de Coleta
de Lixo Ltda. and Conestoga-Rovers Engenharia Ltda., signed on November 21, 2005.
Besides, there is a protocol of intentions between Conestoga-Rovers Engenharia Ltda.,

Tumpex - Empresa Amazonense de Coleta de Lixo Ltda., signed on July 25th, 2008.
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This protocol establishes the partnership between the companies to implement the
necessary actions for the capture and burning of the gas at the Manaus Landfill with
the objective of selling the carbon credits generated by the project in the international
market.

A.2 Location of project

>>

The project activity takes places in Manaus Landfill, located in the city of Manaus,
capital of Amazonas state, at the geographical coordinates 20957'29.92"”S and
60°00'54.74"”"W. The project site is located at Km 19 of Highway AM-010. The
Manaus Landfill covers 60 hectares (ha) area and the current waste filling area

has 41 ha, with available space for continued filling.

- { : " - /
Ay Colombia \ e, o~ ? [ Suriname
v < Meto ) Amasona P

Figure 1 - Geographical position of Manaus city, Brazil.
Source: IBGE, Cid@des!.
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Figure 2 - Aerial view of Manaus Landfill.

A.3 Technologies and/or measures

>>

The Manaus Landfill Gas Project has been developed at the Manaus Landfill (Site),
originally called the Aterro Municipal de Manaus. The Site has received non-hazardous
solid municipal, industrial, commercial, institutional, and some agricultural wastes for
approximately 20 years. Landfills normally emit carbon dioxide (CO;) and methane
(CH4) into the atmosphere, with these compounds being generated by the anaerobic
decomposition of the above-noted wastes placed at the project site. Prior to the
implementation of the Project, the Manaus landfill was basically a landfill with has
minimal control of surface water and leachate and no control of landfill gas (LFG).

The purpose of the project activity is to collect landfill gas (LFG) at the Manaus Landfill
and to combust the extracted LFG over a seven year-period, using a high efficient
enclosed flare, thereby generating electricity and reducing greenhouse gas emissions
(GHG). During the second crediting period, the project is expected to reduce 676,902
tCO.e/year and 3,384,508 tCOe during the whole period.
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The project involved the construction of a LFG collection system consisting of horizontal
trenches and vertical LFG extraction wells, centrifugal blower(s), and all other
supporting mechanical and electrical subsystems and appurtenances necessary to
collect the LFG.

The LFG collected from the site is combusted in an enclosed LFG flare with full process
controls and instrumentation installed and operating. The state-of-the-art flare is
capable of providing sufficient temperature and retention time of the extracted LFG for
complete destruction of hydrocarbons.

Conestoga-Rovers & Associates (CRA), company name before current Conestoga-
Rovers Engenharia Ltda (CRE), started design activities in late 2005 and construction
works started in October 2008.

The project was ready for commissioning in July 2009. Accordingly, to the completeness
check, the official registration date was on July 8%, 2011.

A.1. Location of project activity

The project activity takes places in Manaus Landfill, located in the city of Manaus, capital
of Amazonas state, at the geographical coordinates 2057'29.92"”S and 60°00'54.74"W.
The project site is located at Km 19 of Highway AM-010. The Manaus Landfill covers 60
hectares (ha) area and the current waste filling area has 41 ha, with available space for

continued filling.
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Figure 1 - Geographical position of Manaus city, Brazil.

Source: IBGE, Cid@des®.

Figure 2 - Aerial view of Manaus Landfill.

A.2. Technologies/measures

As there is no legal requirement to capture LFG in landfill sites in Brazil, the baseline
scenario is LFG release to the atmosphere. This is also the scenario prior to the
project implementation. Therefore, the Project Participants need some incentive to
make investment in a LFG recovery and destruction system at the Manaus Landfill.
The baseline scenario is LFG release to the atmosphere and a landfill without any legal
requirement to capture this LFG. This is also the scenario prior to the project

implementation. Therefore, an extra-incentive is needed for CRE to make additional

4 Available at: <

http://cidades.ibge.gov.br/xtras/uf.php?lang=&coduf=13&search=amazonas>.
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investment and install an appropriate facility to properly burn the methane produced

at the project site.

a) Collecting System

Following concrete examples from other LFG projects in the world, the Project
involved the installation of horizontal collecting system and vertical wells to avoid the
emission of methane to the atmosphere. An example of configuration used is

presented in Figure 3 below:

Figure 3 — Example of horizontal collection system (trench).

The horizontal collecting system and vertical wells were implemented due to the
project activity only. Usually, the horizontal colleting systems are made of Polyvinyl
Chloride (PVC) or High-Density Polyethylene (HDPE), due to the flexibility and the
corrosion resistance.

The horizontal collecting system and vertical wells are connected to the transmission
pipeline. This pipeline transports the LFG to the manifolds or gas regulation stations.
The manifold is designed to regulate the concentration of the gas (methane, oxygen

and others).

Gold Standard Climate Security and Sustainable Development
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Figure 4 - Gas Regulation Station.

b) Transmission Pipeline

The transmission pipeline is the last step of the collecting system. It transports the
collected LFG to the flare station. The transmission pipeline might be connected to all
manifolds or gas regulation stations around the landfill.

Figure 5 - Example of transmission pipelines.

The collecting pipeline and the transmission pipeline are both usually in HDPE,
because this material can support high pressures and is flexible. The transmission
pipeline is finally connected to the flare station. A common practice all over the world

is to use HDPE, which is more flexible and more resistant to high pressure, if

Gold Standard Climate Security and Sustainable Development
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compared to metal or concrete equipment. The disadvantage is represented by the

high cost involved.

c) Blowering System

The blowering system is responsible to give negative pressure to the landfill, blowing
the gas to the pipeline. The blower dimensioning depends on the final use of the gas

(flare, boiler, electricity).

In order to preserve the operation of the blowers, a dewatering system is installed to

remove the condensate. This equipment is a single knock-out dewatering component.

Figure 6 — Blower system (at left) and condensate knockout (at right).

d) Flare System

The destruction of the methane content in the LFG collected is made via enclosed
flares, in order to ensure high methane destruction (minimum 98%).

Basically, the flare is constructed using refractory material, a gas inlet, dampers to
control the air inlet, an ignition spark, flame viewer and points to sample collection, as

presented in the pictures below:

Gold Standard Climate Security and Sustainable Development
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Figure 7 — Detail of Enclosed Flare.

e) Biogas Generator (CHP300)

The biogas generator was installed at Manaus Landfill Gas Project on May 26,
2019. The generator CHP300 use biogas as fuel to generate electricity only to
supply biogas plant demand.

For the correct operation of the generator, it is necessary to ensure the supply
of fuel at the required flow and pressure. Biogas must be clean, free from
moisture, contaminants and impurities. The composition of biogas can vary
according to the production process. Differences in methane content are reflected

in a fuel with greater or lesser calorific value.

Figure 8- Detail of Biogas Generator

Gold Standard Climate Security and Sustainable Development
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Model CHP300

Manufactures CHP Brasil

Fuel Biogas about 55 to 75% CH4
74 Nm3/h

Continuous Power 170kw

Among the parameters monitored by the control system are:

- Coolant temperature

- Lubricating oil pressure

- Inlet temperature

- Quality of the air / fuel mixture
- Overload

Figure 9- Detail of Biogas Generator
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f) Power Generation

The power generation system will be comprise of around 12 engines - 1.6 MW each®.
The electricity generated by the Project will supply Manaus Electricity Grid, which was
interconnected with the National Interconnected System ("SIN” from the Portuguese

Sistema Interligado Nacional) on July 20138,

This kind of technology is still not widely applied in Brazil. Very few landfills have
already installed equipment for LFG collection and flaring, even more considering
enclosed flares as it is the case of the project activity. Therefore, the company needed
engineers and other specialists with experience in this area to advice the company
while implementing the project. These professionals also received trainings for the
operation and maintenance of the facilities.

Technology was manufactured abroad, and therefore, technology transfer occurred
from countries with strict environmental legislative requirements and environmentally

sound technologies.

A.4 Scale of the project

>>

Large-scale, using ACM0001 v18.0.

A.5 Funding sources of project

>>

There is no Annex I public funding involved in the project activity.

5 Estimated to start on 01/01/2022.

6 Information available in the ONS Annual Report of 2013:
<http://ons.org.br/sites/multimidia/Documentos%20Compartilhados/relatorios%20a

nuais/2013/HTML/01-00-destaques.html>.
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SECTION B. APPLICATION OF APPROVED GOLD STANDARD
METHODOLOGY (IES) AND/OR DEMONSTRATION OF SDG
CONTRIBUTIONS

B.1. Reference of approved methodology (ies)

>>

The project activity applies ACM0001 methodology “Flaring or use of landfill gas”
(Version 18.07).
ACMO0O001 also refers to the following methodological tools:

TOOLO02-Combined tool to identify the baseline scenario and demonstrate
additionality (Version 07.0)8;

TOOL 03-Tool to calculate project or leakage CO2 emissions from fossil fuel
combustion (Version 03)°;

TOOL 04-Emissions from solid waste disposal sites (Version 08.0)°;

TOOL 05-Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation (Version 03.0)!!;
TOOL 06-Project emissions from flaring (Version 02.0.0)*?;

TOOL 07-Tool to calculate the emission factor for an electricity system (Version
06.0)13

TOOLO8- Tool to determine the mass flow of a greenhouse gas in a gaseous

stream (Version 03.0)14;

7

https://cdm.unfccc.int/filestorage/0/X/2/0X2IE6B1PIDLKMWN89AZGTFUHR3VYS/EB94 repan04

ACMO0O0 01.pdf?t=WW1t8b3VyZG8zfDD7RuR ZF1rU3090Dc-jlyR

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

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

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

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

12 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-06-v2.0.pdf

13 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v6.pdf

14 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-v3.0.pdf
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e TOOLO9- Determine the baseline efficiency of thermal or electric energy
generation systems (Version 02.0)%>;

e TOOL10-Tool to determine the remaining lifetime of equipment (Version 01)16;

e TOOL11-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)'7;

e TOOL12-Project and leakage emissions from transportation of freight (Version
01.1.0)%,

Since this PDD refers to the second crediting period of Manaus project, the “Tool for
the demonstration and assessment of additionality” and the "Combined tool to identify
the baseline scenario and demonstrate additionality” are not applicable.

The tool “Project and leakage emissions from transportation of freight” is also not
applied to Manaus project, since there are no GHG emissions from transportation of

freight in the project boundary.

B.2. Applicability of methodology (ies)

>>
The methodology ACMO0001 is applicable for project activities that comprise one of the
following scenarios:

e The captured gas is flared; and/or
e 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\Y

15 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-09-v2.0.pdf

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

17 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-11-v3.0.1.pdf
18 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-12-v1.1.0.pdf

Gold Standard Climate Security and Sustainable Development


https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-09-v2.0.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-10-v1.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-11-v3.0.1.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-12-v1.1.0.pdf

TEMPLATE- V1.3-Project-Design-Document

(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:

(1)

(ii)

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

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;

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

(1)
(ii)

(iii)

(iv)
(v)

Generating electricity;

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

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

Supplying compressed/liquefied LFG to consumers using trucks;

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 partially 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.

Gold Standard

Climate Security and Sustainable Development

19



TEMPLATE- V1.3-Project-Design-Document

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.

n

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)

(b)

(c)

(d)

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

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

(ii) 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.

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:

V4

(e)

(f)

In combination with other approved methodologies. For instance,
ACMO0001 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;

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.

Gold Standard Climate Security and Sustainable Development
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Justification: - Part 2

According to Section B.4 and B.5, the methodology is applicable because:

e 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 (¢) 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.
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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 II: Electricity is supplied to consumers/electricity consuming facilities;
or

c) Scenario III: 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 I 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 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

e 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).

e 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.
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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
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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 applicable since demonstration of additionality using

investment analysis was used at the time of the project registration.

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

>>

Source GHGs Included? Justification/Explanation

The major source of emissions in the

CO> Yes .
baseline.

N20 emission are small compared to
CHs4 No CH4 emissions from SWDS. This is
conservative.

Emissions from
decomposition of
waste at the SWDS

CO2 emissions from decomposition

site
of organic waste are not accounted
o N-O No . .
T since the CO2 is also released under
g the project activity.
@
8 Major emission source if power
g CO2 Yes generation is included in the project
= activity.
8 Emissions from — :
© . . Excluded for simplification. This is
.| electricity generation CHs4 No .
conservative.
N,O No Excluded for simplification. This is
conservative.
CO2 No There is no heat generation in the
Emissions from heat project activity.
generation CH4 No There is no heat generation in the

project activity.
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N20 No There is no heat generation in the
project activity.
CO2 No There is no use of natural gas in the
project activity.
Emissions from the CH4 No There is no use of natural gas in the
use of natural gas project activity.
N20 No There is no use of natural gas in the
project activity.
May be an important emission
CO2 Yes Y P
Emissions from fossil source.
fuel consumption for Excluded for simplification. This
purposes other than CHa4 No emission source is assumed to be
electricity generation very small.
or transpo_rtation .dge Excluded for simplification. This
to the project activity N,0 No emission source is assumed to be
very small.
co, Yes May be an important emission
source.
.g Emissions from Excluded for simplification. This
g electricity CHg4 No emission source is assumed to be
ol consumption due to very small.
..g the project activity Excluded for simplification. This
Q N20O No emission source is assumed to be
E very small.
CO2 No Emissions are considered negligible.
Emissions from M nim nt emission
_ CH, Yes ay be an important emissio
flaring source.
N20 No Emissions are considered negligible.
co No There is no distribution of LFG using
Emissions from ? trucks in the project activity
distribution of LFG CH No There is no distribution of LFG using
using trucks and N trucks in the project activity
dedicated pipelines NoO No There is no distribution of LFG using
2

trucks in the project activity

According to the ACM0001 methodology, paragraph 16, the project boundary includes
the site where the LFG is captured (Manaus Landfill) and:

Gold Standard

Climate Security and Sustainable Development

25



TEMPLATE- V1.3-Project-Design-Document

a)

b)

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

In the case of the proposed CDM Project Activity, the site where the LFG is
flared/used consists of the collection system, biogas upgrading facility, gas
station facilities (including flaring).

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

All the power generation sources connected to the Brazilian National Grid
are included in the project boundary once electricity from the grid will be
consumed by the LFG plant. On May 26th, 2008, the Brazilian Designated
Authority published Resolution #817 defining the Brazilian Interconnected
Grid as a single system covering all five geographical regions of the country
(North, Northeast, South, Southeast and Midwest). Hence, this is the
configuration of the national grid that is to be considered.

The figure below is a simplified representation of the project boundary:
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Figure 10 - Simplified diagram of the Project Boundary*®

As the installed biogas generator has very low capacity, the PP decided not to monitor
it, since the cost of monitoring would be greater than the savings on the electricity
bill.2°

B.4. Establishment and description of baseline scenario

>>

Since the project installed capacity is higher than 10MW, it shall apply "Combined tool
to identify the baseline scenario and demonstrate additionality”, while defining
baseline scenarios for LFG, electricity and heat. In the case of the project activity, the
following baseline scenarios apply:

LFG2: Atmospheric release of the LFG or capture of LFG in an managed SWDS
and destruction through flaring to comply with regulations or contractual
requirements, to address safety and odour concerns, or for other reasons.

E3: Electricity generation in existing and/or new grid-connected power plants.
No heat generation is involved in the project activity.

According to the CDM Project Standard for Project Activities (version 1.0):

To demonstrate the validity of the original baseline or its update, project participants
are not required to re-assess the baseline scenario. Instead, project participants shall
assess the GHG emission reductions that would have resulted from that scenario.

The project participants shall assess and incorporate the impact of national and/or
sectoral policies and circumstances, existing at the time of requesting the renewal of
the crediting period, on the current baseline GHG emissions, without reassessing the
baseline scenario”.

According to the methodological tool "Assessment of the validity of the
original/current baseline and update of the baseline at the renewal of the crediting
period”, the following steps were taken:

19 Some of the icons used to illustrate the project boundary were adapted from the CDM
Methodology Booklet available at:
http://cdm.unfccc.int/methodologies/documentation/meth booklet.pdf.

20 costs of purchasing monitoring, calibration and maintenance equipment.
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Step 1: Assess the validity of the current baseline for the next crediting
period

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

In Brazil, there are no policies regarding mandatory LFG capture or destruction
requirements neither local environmental regulations nor policies which promote the
productive use of LFG.

In the beginning of 2010, the Politica Nacional de Residuos Soélidos (National Solid
Waste Policy), under discussion since 2000, was approved. One of the scopes of this
policy is to enforce the adequate environmental final destination of the solid waste.
However, the Policy does not foresee either the obligation of landfill gas destruction or
the promotion of the landfill gas use such as those for the production of renewable
energy and processing of organic waste?!.

Concerning energetic use of the landfill gas, the PROINFA - Programa de Incentivo a
Fontes Alternativas was created in 2002, in order to incentive the use of renewable
sources to generate electricity. The goal of the program was to generate 3,300 MW of
renewable energy, divided in three groups: wind-energy (1,100 MW), small-hydro
power plants (1,100 MW) and biomass (1,100 MW, including bagasse, wood, solid
waste, rice husk, etc.). Despite of achieving the goals, no landfill-gas-to-energy
project was implemented. The calls for PROINFA were closed in 2003, before the
beginning of the Manaus Landfill Project Activity’s operation and investment decision.

The following table presents an analysis of the compliance of the alternatives listed
previously with the local/national regulation.

Compliance with
Alternative ) Observations
Local / National

Policies

21 PROJETO DE LEI - Institui a Politica Nacional de Residuos Sélidos e da outras providéncias.
Available at: <http://www.camara.gov.br/sileg/integras/501911.pdf>
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LFG1: Project Activity

undertaken without being
registered as a CDM Project |Yes -
Activity

LFG2: Continuation of the
landfill operation and LFG
atmospheric release

(Business as Usual - BAU As stated before, there is no
scenario) or partial LFG current law or contractual
capture and destruction requirements to

trough flaring to comply with [Yes capture/destroy/use the LFG
regulations or contractual nor enforcing the supply of
requirements, or to address natural gas

safety and odour concerns,
or for other reasons.

The delineation considered in the first crediting period of the project is Manaus

Electricity Grid (isolated and independent system). In this second crediting period, the

delineation for CO2 emission factor calculation purposes is SIN following the Brazilian
DNA delineation.

Therefore, the current baseline complies with national and sectoral policies which have

come into effect after the submission of the project for registration and are applicable
at the time of requesting renewal of the crediting period. The current baseline
complies all requirements from:

The National Electric System Operator ("ONS” from the Portuguese Operador
Nacional do Sistema Elétrico);

The Electricity Regulatory Agency ("ANEEL” from the Portuguese Agéncia
Nacional de Energia Elétrica);

The Mines and Energy Ministry ("MME” from the Portuguese Ministério de Minas
e Energia);

The Chamber of Electrical Energy Commercialization (*CCEE"” from the
Portuguese

Camara de Comercializagcdo de Energia Elétrica);

The Amazonas Environmental Agency (“"IPAAM” from the Portuguese Instituto
de Protecao Ambiental do Estado do Amazonas);

The CDM Executive Board.
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Since circumstances related to the calculation of the emission factor of the grid have
changed, information related to baseline emission factor calculation was reviewed in
this second crediting period (see sections B.6.1 and B.6.3).

Step 1.2: Assess the impact of circumstances

As mentioned above, circumstances related to CO2 emission factor of the grid have
changed and, therefore, it was reviewed in this PDD. The operating, build and
combined margin CO2 emission factor of the grid for the first crediting periods is
presented below:

Estimated Operating, Build and Combined CO2 emission factor of Manaus
project during the first crediting period.

Crediting period EFom,y EFsm,y EFcm,y
(t€CO./MWh) (tCO2/MWh) (tCO2/MWh)
First
0.7329 0.6992 0.7160
08 Jul 2011- 07 Jul 2018*

Source: Registered PDD
*The emission factor was determined ex-ante and fixed during the first crediting
period.

The CO2 EF of the grid reflects the GHG emissions of existing and the prospective
power plants connected to the electricity system. In the case of Brazil, it possesses a
large share of

hydroelectricity and, for this reason, it presents a low CO2 emission factor of the grid
when comparing to other countries. However, during the years when an atypical short
rainy season is observed, the generation of electricity by the thermal power plants
fueled with fossil fuels rises.

While analyzing methods and source of data, the main difference from the 1st and
2nd crediting periods in respect to the CO2 EF calculation is the delineation of the
grid. In the first crediting period, the delineation of the grid was based on the isolated
system, for which emission factor was calculated by the Project Participants based on
data from the Brazilian Electric System Operator ("ONS” from the Portuguese
Operador Nacional do System). At the time of the renewal of the 2nd crediting period,
the Brazilian DNA made public available data EFOM,y and EFBM,y parameters - used
to calculate the EFCM,y. Therefore, delineation and data from the Brazilian DNA were
used for Manaus project.
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Furthermore, the weights established in the CO2 EF tool also impacted the EFCM,y
results at the time of the 2nd crediting period, since 0.25 for OM and 0.75 for BM shall
be considered for the 2nd crediting period. Detailed description of methods applied for
the calculation of emission reductions are presented in sections B.6.1 and B.6.3.

Step 1.3: Assess whether the continuation of the use of current baseline
equipment(s) is technically possible

In the absence of the project, the electricity would be generated by grid connected
power plants. SIN is currently composed by 4.714 plants?? and each one has specific
characteristics and equipment. Therefore, the whole system would continue to supply
energy independently of the lifetime of individual equipment.

Regarding the project lifetime, the generator-group has 25-year expected lifetime?3
without any new investment required. Since the project startup occurred in 2009
year, the project is expected to be operational up to 2039 year. Then, the remaining
technical lifetime exceeds the end of the last crediting period of the project (2031
year).

Regarding LFG, the project is a greenfield project type and no equipment was installed
prior to the project implementation and no heat generation is involved in the project
activity.

Step 1.4: Assessment of the validity of the data and parameters

Considering the applied methodology at the project activity registration ACM0001
version 11 has changed to consolidated methodology ACM0001 version 18 and all
related applicable tools some ex-ante parameters published by IPCC have been
updated accordingly.

According to the methodological tool “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:

22 http://www.aneel.gov.br/aplicacoes/capacidadebrasil/capacidadebrasil.cfm
23 According to technical literature presented to VVB
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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. More details for the updated baseline emissions
for the second crediting period can be seen in section B.6.

Step 2.2: Update the data and parameters

All parameters regarding the baseline emissions calculation have been updated for the
2nd crediting period. Further information can be seen in section B.6.

B.5. Demonstration of additionality

The demonstration of additionality is not applicable for the renewal of the crediting
period of a registered CDM project activity. The whole assessment and demonstration
of additionality for the given registered CDM project activity is included in the latest
version of the PDD valid for the 1st 7- year renewable crediting period.

The following table shows the timeline of the Project showing that the CDM benefits
were taken into account when deciding to implement it.

Implementation timeline of the Project
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Key Events

Date

PDD submitted to SGS for validation

2 December 2005

PDD in Global Stakeholder Consultation (GSC)
for the first time

07 December 2005 to 06 January 2006

PDD public comments availability closes 6 January 2006
SGS issues validation report 29 May 2006
Host country approval submitted 2 June 2006
CRA signed a contract (including CDM

consideration) with Tumpex (landfill operator),

Manaus City Hall and Enterpa to develop the | 25 July 2008
proposed project (starting date of the project

activity).

Construction works started October 2008
CRA m_)tlﬁf:s SGS of revised PDD submittal for 5 November 2008
new validation

CRA develops revised PDD and submits to SGS 4 December 2008

for validation

PDD in GSC for the second time

21 January 2009 to 19 February 2009

PDD public comments availability closes

19 February 2009

PDD in GSC for the third time

26 May 2010 to 24 June 2010

As can be seen from the Table above, several actions were taken at an early stage,
indicating that consideration of applying for CDM was taken seriously well before the
final investment decision was made.

The additionality of the project activity will be demonstrated and assessed using
version 5.2 of the “Tool for the demonstration and assessment of additionality” agreed
by the CDM Executive Board.

Step 1: Identification of alternatives to the project activity consistent with
current laws and regulations

Sub-step 1a. Define alternatives to the project activity

The identified alternatives for the disposal of the waste in the absence of the project
activity include:

LFG1 - The project activity (capture of landfill gas and power generation) undertaken
without being registered as a CDM project activity;

LFG2 - Atmospheric release of the landfill gas;

For power generation, the realistic and credible alternatives include
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o P1 - Power generated from landfill gas undertaken without being registered as
CDM project activity;

o P6 - Existing and/or new grid-connected power plants;

The only remaining real alternatives to the project activity are LFG1, LFG2, P1 and P6.

Outcome of Step l1la: Four realistic and credible alternative scenarios to the project
activity were identified.

Sub-step 1b. Consistency with mandatory laws and regulations:

In Brazil, there is no regulation or policy that obliges the landfill operator to burn the
LFG generated in the landfill. In documents below, there is no regulation or obligation
about burning LFG in landfill. Following below the source of this statement:

Documents Elaborated by
Solid 'Wastc Ministry of Environment
Integrated 54, i
Mar;agemenl and Ministry of Cities
SNIS: Secretaria Nacional de Informagdes sobre
Saneamento Sistema Nacional de Informagdes sobre
e o Saneamento: diagnéstico do manejo de residuos
SNIS Ministry of Cities sOlidos urbanos, page I1.281
http//www.pmss. gov.br/snis/PaginaCarrega.php?E
WRErterterTER Ter=80

The project participants will monitor all relevant policies and circumstances at the
beginning of each crediting period and adjust the baseline accordingly.

Step2. Investment analysis
Sub-step2a. Determine appropriate analysis method

As the proposed project activity will generate financial benefits other than CDM
related income, the Option III is chosen.

Sub-step2b. - Option III. Apply benchmark analysis

For the purpose of assessing the financial/economic attractiveness, the most
appropriate financial indicator for the decision context is the Internal Rate of Return
(IRR).

The benchmark parameter used for this comparison was the government bond rates
increased by a suitable risk premium, calculated as follows:

Gold Standard Climate Security and Sustainable Development

34



TEMPLATE- V1.3-Project-Design-Document

Benchmark calculation method

Benchmark real terms

A Brazilian Government Bond Rate NTN-B, maturity 2024 (maturity
similar to the project lifetime, real terms)
B Market Risk Premium (S&P 500 - T-Bonds)
C Unlevered Beta (in lack of open companies with the same risk profile)
D=A+B xC | Benchmark - Real Terms

The government bond rate chosen in the Brazilian Bond NTN-B 15082024, with a
similar tenor of the project activity. The yield is based on the inflation rate (IPCA -
Indice Nacional de Precos ao Consumidor Amplo) increased by a fixed rate at the
moment of the acquisition?*. The fixed rate used for the benchmark calculation was
based on 3 years prior to the project investment decision (i.e. 2005, 2006 and 2007%°
), resulting in 7.9%. The inflation rate was not considered in this analysis, as the
investment analysis is done in real terms.

In order to calculate this spread, the project participants used the risk premium
calculated by the average historical difference between the US T-bonds and the S&P
500. This would result in a Market risk premium of 6.42%.2¢

To estimate the risk in investing in a power generation project, the project
participants should consider also the beta of companies with the same risk profile
(such as public held companies with the same portfolio). However, there is no other
company with a comparable portfolio to CRE listed in a stock exchange. Therefore, the
project proponents considered the beta of all utilities (0.63).2” This approach is
deemed conservative as most of those companies operates with widely known
technologies, less risky than LFG to energy projects. With these input data, the
benchmark calculated follows:

24 http://www.tesouro.fazenda.gov.br/tesouro direto/consulta titulos/consultatitulos.asp
25 http://www.tesouro.fazenda.gov.br/tesouro direto/historico.asp

26 http://www.stern.nyu.edu/~adamodar/pc/datasets/histretSP.xlIs

27 http://www.stern.nyu.edu/~adamodar/pc/archives/betas07.xls
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Benchmark value

Bcnchmark real (erms

Sub-step 2c. Calculation and comparison of financial indicators

The following assumptions were taken for the purpose of the calculation of the

financial indicator:

Main assumptions

Parameter Value Unit Reference
Asset’s Life time 25 Years Tool 10 & ine the ining Hif of equip (EB 50 - Annex 15, page 4)
::"":‘ capacky foceach 16 MW gas engine technical data.pdf
Total installed capacity 192 MW
Load factor 99.06% % Parasitic Losses and Load Factor april 08, pdf
Exchange Rate 1.57 RS/USS “Banco Central do Brasil™ on 25072008 (http//www4 beb gov. b/ "TXCONVERSAO)
Electricity price 156.78 RYMWh i 276_31_08. pdf, page 8, table [11-A, Bre#tener (Jaraqui ).
Price per MW installed 2.637.433.98 USSYMWiastalled | LFG Utilization Sysiem pdf
f Power plant operation cost 2636 USYMWh Agreement and Proposal for operation and maintenance services, pdf
= Contridbution 10 the Social Inte gration Program and Civil Service Asset Formation Program
; Tax (M1S) 1L65% % - PISIPASEP
-

Tax (Confins) 7.60% %
Tax (IRPJ) 15% %
Tax (IRPJ additional) 107 % Ar. 542 (hiipc/iwww, f is 3 htm)
Tax CELD = - (Social comtribution oa net profit) At 30 - 1

LA FllCot Aceouming e (% Contingeney o7
Contingency 5% *® " ng-guide:

Note: The documents above were made available to DOE in validation visit

For the project alternative: LFG1 - The project activity (capture of landfill gas and
power generation) undertaken without being registered as a CDM project activity, the
estimated project cash flow is present below:

28 It was not considered the currency risk. Consequently, this benchmark calculation is deemed conservative
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99 86 %) 86 ) 86 ) 86 986 00,86 99.86 99.86 99.86
16554860 L ! | 1655486 16,554,860
(1.531.325.59) (1.531.325. 390 (153134 W (1.531.325.99) (1.531.325.39) (1.531.325. 39 (1.531.325.30) (153132539 (1531325 30|
1 67 1 67 1 1 1
(6.112060.13 (6,112.060.13) (6,112.060 13 (6,112.069.13) (6.112.069.13)! (6112060, 13 {6.112.060.13) {6.112060.13 (6.112.069.13))
1 11 A 11 1 1 1 11 1 611 1 11 1 1
8011.474 55 8.911.474.55 8911474 58 2911 47458 201147455 R011.474 55 011,474 55 201147455 01147455
91147455 $911.47455 8911 891147455 S91147455 S91147455 S911.47455 S911 47455
(3,430.5X195) 2.997 432 08)) 255434113 (2,111,254 23)! (1,668,165 32)) (122507641 (781 987,500, (781,987 50 (781 987,50
SAN953 60 5914042 51 6,357.131.42 6,500,220 32 12433083 768695 14 120487056 £ 120.457.06 £.120,487.06
(186012422 (2010.774 45 (2,161 424 68) (2312.07491) (2462725 14) (2613.375.37) (2763025600 (2763402560 (2764025600
3 LIOSIRT3 | aassiasal L7800 7 a5 a5 SIS 1S
(781 U8S) (TR1 OR8N (781 98% (781 O8%) (781 088 (TR1 988 (781 O88) (TR1.988 (781 988
3.430.520.95 2997 43204 25834313 211125423 1.668.168.32 122507641 781.987.50 T81.987 S0 781.987.50
7 < . ) B 2 - 3 108891 38
| 626936283 | 611871260 S5.968.062.37 SX17412.14 5.666.761.91 16,111.68 536546145 5.365461.45 280

The capital expenses estimated includes the power generation plant and the landfill
gas extraction system. As presented above, the Project IRR is 4.29%. Consequently,
this scenario is not deemed attractive by the project participants.
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The second alternative (LFG2) is the continuation of the current practice, which is in
compliance with all applicable regulations and policies, and was deemed the most
plausible alternative to the project activity.

Sub-step 2d. Sensitivity analysis

The sensitivity analysis was performed varying the electricity tariff (income), the
capital expenses and operational expenses. All parameters ranging from -10% to
+10%, as the result presented below:

Sensitivity analysis

Variation IRR

-10% 5.27%

S 10% 3.38%
-10% 5.17%

U 10% 3.36%
Revenues -10% 2.28%
105 6005

Base Case 0% 4.29%

Sensitivity analysis

£l

g

E

h-‘-
o
=
=

@®
=

IRR
&
2 8
E

2-00%

Fa W alatila
L=L e

-10% -5% 0% 5% 10%

— Capey 0N costs = Rayvenues —=Benchmark

As presented above, even if the best scenario is applied, the project IRR is lower than
the chosen benchmark.
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To ensure the additionality of this project, the project proponents varied the three
identified parameters (CapEx, O&M and Revenues) until each of them reached the
benchmark. The results are presented below and the spreadsheet was provided to the
audit team:

Capital Expenditures (CapEx) - To reach the benchmark, the Capital Expenditures
should be reduced in 56%. This result is extremely unlikely to happen in the future, as
this reduction is too large for any kind of project which has a reliable investment
estimate (such as Manaus Landfill Gas Project) and as usually the CapEx increases
during the project implementation.

O&M - Also, to reach the benchmark, the O&M shall be reduced in 99%. This means
that PPs should receive and not pay to operate the project. Consequently, this
scenario is unreal.

Revenues - this value should be increased in 55% to reach the benchmark. This
means that the electricity tariff should reach BRL 243.37, deemed unrealistic as this
value is far superior to the average values from the latest electricity sale auction in
this subsystem.?® Also, the second way to increase the revenue is by increasing the
electricity generation. The system, as well as the number of gensets to be installed is
deemed accurate by the project developers. Some adjustments might occur, but is
really not expected to have a variation of 55% in the number of gensets or in the LFG
generation. Thus, the PP deemed this situation to be unlikely to happen in the future.

As could be noted, this project lacks of financial attractiveness by giving an IRR
without the CER revenue below the selected benchmark.

Thus, it seems reasonable to conclude that the project activity is unlikely to be the
most financially attractive scenario.

Step 4. Common practice analysis
Sub-step 4a. Analyze other activities similar to the proposed project activity:

Based on the documents below:

2% Eletrobras Amazonas Energia (http://www.amazonasenergia.gov.br)
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e SNIS (2007) - Secretaria Nacional de Informagoes sobre Saneamento Sistema
Nacional de Informacdes sobre Saneamento: diagndstico do manejo de
residuos sélidos urbanos3°;

e Brazilian Greenhouse Gases Emissions Inventory Report for Waste Sector3?
and;

e Brazilian Country Profile for waste sector by Methane to Markets32.
e Understanding methane emissions from passive systems in landfills in Brazil33.

There are no similar activities3* like the proposed project activity in Brazil, because all
of the landfills that are developing capture and destruction of the LFG, are being
developed as CDM project activities. The table below shows the landfill projects
implemented or underway in Brazil.

FProject Title Status Source
Movatiorar Landdlll Gas to Energy Project 'T::TW.I o ’ : U M0 v
Salvador da Bahis Landiill Gas Management Project "’:‘? ““w] 20 | hitptcdim unfcos iy Projects VDNV -CUK] || TE33I83 Uviow

Cheyn Landfill Gias Rocovery Project - Trémembd, Braril "E,":f;‘:r Bt unfogs VP Tokect TRV SCLIK | | 3608009 Meniew

Braril MARCA Landfill Gas 1o Energy Project 1“’3 T';.Idr hsporicdm untoos VProle s TR -CLIK | | 33845685 ) Thvigw

30 Ministry of the Cities (http://www.pmss.gov.br/snis/PaginaCarrega.php?EWRErterterTERTer=80)

31 Ministry of Science and Technology (http://www.mct.gov.br/index.php/content/view/21465.html), page 45

32 Methane to Markets (http://www.methanetomarkets.org/documents/landfills_cap_brazil.pdf), page 2

33 Source: MAGALHAES, G.HC.; ALVES, J.W.S.; SANTO FILHO. F.; COSTA, R.M.; KELSON. M. Understanding methane
emissions from passive systems in landfills in Brazil. Sdo Paulo, Brasil, 2010. Page 2.
http://homologa.ambiente.sp.gov.br/biogas/docs/artigos dissertacoes/magalhaes alves santofilho costa kelson.pdf
34 The “Tool for the demonstration and assessment of additionality” — version 5.2, states: “Projects are considered
similar if they are in the same country/region and/or rely on a broadly similar technology, are of a similar scale, and
take place in a comparable environment with respect to regulatory framework, investment climate, access to
technology, access to financing, etc. Other CDM project activities (registered project activities and project activities
which have been published on the UNFCCC website for global stakeholder consultation as part of the validation
process) are not to be included in this analysis”

Gold Standard Climate Security and Sustainable Development

40


http://www.pmss.gov.br/snis/PaginaCarrega.php?EWRErterterTERTer=80
http://homologa.ambiente.sp.gov.br/biogas/docs/artigos_dissertacoes/magalhaes_alves_santofilho_costa_kelson.pdf

TEMPLATE- V1.3-Project-Design-Document

Giramacho 1Lasdfil Gias Proyct

Exploitation of the biogas from Controlied Landfill in

Solid Wase Manageencot Contral- CTRS/BR 040

Bandeirantes Landfill Gas o Energy Project (BLFGE) "W 255
ESTRE"s Paulinia Landfill Cas Project (EPLEGP) R“""'! ]m-:l!:m itipdicdm unfroe meProjpects TR LUK | 34959999 Mhview
Tl jras landiill gas comssann poduction F'm iep - ATNRAINY -CLTE | | 34800905 | S04 ew
Lamdfill Gas 1o Energy Project st Lara Landfill, Maud, Eegiviersd on : -
Beasil Ismsone | Aldodmuntoos i Proioctu TVRTMNY CUTK] | AWET ST Svigw
3 Fegesicred on -
%0 Joso Landfill G 1o Emergy Project (1) ﬂ:l:}.wm hitipdicdmunfror imtProject TERDSY LUK 143141778 Mkiew
Regndersd on ] .
Projest Anscosds 1 aonos | biiuledmusieee e Projects IIRTNYCUK] ) §5) Se046 Sahiew
: 2 Rrgmtered on =
Cenerall de Residoos do Rocrrio Landfill Gas Projoc 12006 Y 5 A5 3 Aigw
Canaberva Landfill Gas Project e I hiew
Aurk Landfill Gas Progeet
Quitading Lasdill Gias Projoct (QLGP) R o0 ) NV UK 160931 307 Saview
ESTRE ltapevi Landfill Gias Project (EILGP) Hegmtersd on | hinatcdmunfocc insProjoct RTNY CUK) 169886801 K3k iew
URBAMIARALBNA - Landfill Gas Project (LA LGE) F‘:ﬂ;'m.‘ m'.l hitpicdmunioes it Froject IIRTINY -CUK] 185017358 Mbview
Embraline/ Araina - Braganca Landfill Gas Project Frgistered on it ; I Y Projectw RNV -CUK] IBZ1S183] +4hipw
(EABLCET) | &1 00T
Alo-Thcke LAl g captaiie project e Wy a7
Probiogas - JP-Jobo Pessos Landfil] Gas Project F';nl:}l"""’!: ol PR ] AWTNRSEE-UKL | 18 ASSAOR dddview
ESTRE Podreira Landfill Gids Projoct (EPLGE) F‘fiﬂm e edem usfece b ProjectVDRTINY CUK] IT01946) S T2k iew
SANTECH - Sancamenio & Tecnologia Ambicntal Lida Regisered
- SANTEL Residoos ladiill gas < mission reduction IR0 i ; SUED 2| 4o00st)
Proket Activity -
Teresire Ambiental Landfill Gés Project oy | M sdmuetoc i Proicc MDAV -CUK ) 179191286 Qhigw
CTRVY Landfill emission rdaction project e snoe | s | WTAEGE-UKLI9ETT3230. W ew
Feara de Samtana Landlil] Gas Projct er 1E edn ; st wTNADINY -CLTK ) 1743009, 48k ew
Pm:u:l.rn Tijuguinhas Landfill Gas Capture and Flarmg Regmiered on 3 —— ——r-—
et R R o i o vt it
Natal Landfill Gas Recovery Project Vabdation 1 . ! :
| Projeto de Ga do Aterro TECIPAR - PROGAT AN IEAEHNTSRNEA (NSO IS U CA A S-S BIREN IR 1 6 VERER U N VAN LN SPE NS S
ManbiyArausa Landfil]l Gas Progct Vahdation | hepd/cdm untoec i ProjectuV abidsice/ DEFORMOGGESOMEPIPM 391 02 IFCOH TTSIRA ew himd
Laguna Landfill Methane Flaning i 5

bralovo/Arsing - Braganca Landfill Gas Project

(EABLGP) s

CorpuvAratina — Landfill Biogas Project. Vahdaion 3

COGR Guatapars landfill Progct Vabdation / ab

CTR Cande i Sansty Lasdfill Vahdation i etV v Wy

Summarizing, there are no landfill projects in Brazil burning LFG without CDM

revenues.

Sub-step 4b. Discuss any similar options that are occurring:

Not applicable. There are no similar options to the proposed project activity not being
developed as a CDM project activity.

Conclusion:

Since all the criteria of the “Tool for the demonstration and assessment of
additionality” 5.2 are satisfied, the proposed project activity is additional.
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However, due to the installation of a biogas generator on 26 May 2019, it was decided
to remake the financial analysis3°. As a result, the IRR value changed from 4.29 to
4.37%, maintaining the additional project. 3¢

YEAR

Electricity dispatched (MWh) 0 0 0 40823 54.707 63.591
Electricity price (USD/MWh) 99,36 99,36 99.86 99,86 99.36

Gross Revenues - - - 4076.554 5.463.034

PIS Cofins 9,25%) - . (377.081.29) (505.330,63

Net revenues = = = 3.699.473.20 4957.703,26

from electricity bills due to 170kWh from s generator

0&M 0 (1.500.610,00; (1.500.610,00) (265347478 (3.037.763,04) (3.422.051,30)
Vaniable costs (82.883.69) (82883, sé)'l) )1

Total Costs (um! asw.@l (265347, .037.763.

Gross Margin (1583 m.@)[ [0 ‘sss.x9s,s9)l 1.045.998,42 1.919.940.21 2.793.882,01
SG&A

EBITDA asmg)j’ (1.583.493 583 1.045.998.42 191994021 279388201 |
Depreciation (627.056.43, (705.255 1s§ (183.453,93 (2.726.728,10) (3.248.015.7 (3.769.303.42)|
EBIT (2210.550,12) (2.288.748,87) (2366947.62) (1.680.729.68) (1328.075,55) (975.421,41)
Income Taxes (IRPJ-CSLL) 34,00%] | = | - - il | -
NET EARNINGS (22105301 (22887 (2.366.947,62) (975421.41)|
CAPEX 6.270.564; (781.98! (781.988 (19432.742) (5.212877)
Depreciation 627.036.43 705.255,18 78345393 3.769.303.42
~ - Working Capital increase 130.150,17 % (302.958 83 (101.364.74) (101364,73)|
ECE (6:270.564,27) (223533 (2365.48 101 4.469.837, 1,11

IRR 437%)

Benchmark 11,94%]

NPV (20.386219.64)

2015 2016 2017 2018 )19 2( 1 2022 023 2024
82475 96.360 110244 124.128 138,012 151.897 165.781 165.781 165.781 165.781
99,86 29,36 99,86 99,86 99,36 99,86 99,36 99.86 99,36 99.36
8235993 9.622472 11.008.951 12395431 13.781.910 15.168.390 16.554.869 16.554.869 16.554.869 16.554.869
(761.829,32) (890.078,67)|  (1.0183280D)]  (1.146.577,36) (1.274.826,70) (1.403.076,04) (1.531.325.39) (1.531.325,39) (1.531.325,39) (1.531.325,39)
7.474.163.36 8.732.393.41 9.990.623 47 1124885352 12.507.083,57 13.765.313,62 15.023.543,67 15.023.543.67 15.023.543,67 15.023.543,67
64.801.07 105.722.33 105.722,33 105.722.33 10572233 10572233
(3.806.339,56) (3.190.627.82)]  (457491608)]  (4.959.20434) (5.343.492.60) (5.727.780.86) (6.112.069.13) (6.112.069.13) (6.112.069,13) (6.112.069,13)
(3.806.339, (4.190.627,89)  (4.574.91 (4.959. (5278.691.53)| (5.622.051 006. 6. 6.006.346,
3.667.823 80 454176559 | 5.415.70738 6.289.649 17 722839204 $.143.25509 9.017.196,88 9.017.196.88 9.017.196.88 9.017.196.88
3.667.823.80 454176559 | 541570738 |  6289.649.17 7 04 8.143.255.09 9.017.196.88 9.017.196.88 9.017.196,38 9.017.1
(4.290.591,08) (4811.878.74)]  (5.333.16639)|  (5.854.454,05) (5.748.685.28) (6.191.774,19) (6.634.863,10) (4.769.787.68) (4.326.698,77 (3.883.609.36)|
(622.7678) (270.113,15) $2.540,99 435.195,12 1.479.706,75 1.051.480,89 2382333,78 4247.30920 4690498 11 5133.587,02
S = (28.063.94) (147.966,34) (503.100,30) (663.503,50) (809.993 48) (1.443.119.13) (1.594.769.36) (1.745.419,59)
622.767. 170.113.15)] 54477,05 28722878 976.606.46 128797739 1.572.34029 2,803, 3.095.728.75 3388.167.43
(5212.877 (5212.877) (5212.877) (5212.877) (5212.877) (5212877 (781.988) (781.988) (781.988) (781.988)|
4.290.591,08 4811.878,74 | 5.333.166,39 5.854.454,05 5.748.685,28 6.191.773.19 6.634.863.10 3.769.787.68 4326.698,77 3.883.609,86
(101.363,73) (10136479 (101.368.74) (101.364,74) (106.690.86) (104.728,13) (101.364,74) = = =
(1.646.417, (772.475.74)| 7340212 827.441.51 1.405.724.30 2.162.146.87 7.323.851,15 6.791.090.25 6.640.440,02 6.489.789,79

35 The new analysis is being done conservatively. It is not considering the generator investment, only the savings

provides.

36 A new sensitivity analysis was not performed due to the value being less than 10%
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165.781 165.781 165.781 165.781 165.781 165.781 165.781
99,86 99,36 99.36 99.86 99.86 99.86 99,86 99,86 99.86
16.554.869 16.554.869 16.554.869 16.554.869 16.554.869 16.554.869 16.554.869 16.554.869 16.554.869
(1.531.325,39) (1.531.325.39) (1.531.325,39) (1.531.325,39) (1.531.325.39) (1.531.325,39) (1.531.325,39) (1.531.325.39) (1.531.325,39)
15.023.543,67 15.023.543,67 15.023.543.67 15.023.543,67 15.023.543.67 15.023.543,67 15.023.543.67 15.023.543,67 15.023.543,67
105.722,33 105.722,33 105.722.33 105.722.33 105.722.33 10572233 10572233 105.722,33 10572233
(6.112.069.13) (6.112.069,13) (6.112.069.13) (6.112.069.13) (6.112.069.13) (6.112.069.13) (6.112.069.13) (6.112.069.13) (6.112.069.13)
(6.006 6.006, (6.006.346 6.006.346, 6.006.346, (6.006.346,80) (6.00634680)  (6.006.346,30)] (6.006.346,80)|
9.017.196,88 9.017.196.88 9.017.196,88 9.017.196,88 9.017.196.88 9.017.196,88 9.017.196.88 9.017.196.88 9.017.196,88
9.017.196,88 9.017.196,88 9.017.196,88 9.017.196,88 9.017.196,88 9.017.196,88 9.017.196,88 9.017.196,88 9.017.196,88
(3.440.520.95) (2.997.432,04) (2.554343,13) (2.111.25423) (1.668.165.32) (1.225.076.41) (781.987,50) (781.987,50) (781.987,50)
5.576.675.93 6.019.763.84 6.462.853.75 6.905.942,65 7.349.031,56 7.792.12047 $.235.209.38 §.235.209.38 823520938
(1.896.069.82) (2.046.720,04) (2.197.37027) (2.348.020,50) (2.498.670,73) (2.649.320,96) (2.799.971,19) (2.799.971,19) (2.799.971,19)
3.680.606,11 3973.04479 426548347 4557.922,15 4385036083 5.142.799,51 543523819 543523819 5435238,19
(781.988) (781.988) (781.988) (781.988) (781.985) (781.988) (781.988) (781.988) (781.988)
3.440.520,95 2.997.432,04 2.554343,13 211125323 1.668.165.32 1225.076,41 781.987.50 781.987.50 781.987.50
- - - - - - R - 1.093.780,86
633913956 | 6.185.489.33 6.037.839,11 | 5.887.188,88 5.736.538,65 5.585.888,42 543523819 5.435238,19 6.520.019,05

B.5.1 Prior Consideration

>>

The project asked for prior consideration under the original standard as part of

registration procedure.

B.5.2 Ongoing Financial Need

>>

Not applicable since this is not a renewal of crediting period.
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B.6. Sustainable Development Goals (SDG) outcomes

Relevant Target/Indicator for each of the five SDGs

Sustainable Most relevant
Development SDG Target

Goals
Targeted

7.2: By 2030, increase
substantially the share of
renewable energy in the global
energy mix

SDG Impact

(Proposed or SDG Indicator)

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

1 CLIMATE
ACTION

3

13.2: Integrate climate change
measures into national policies,
strategies and planning

Monitored Indicator:
Yearly emission reductions

GENDER
EQUALITY

¢

5.5: Ensure women'’s full and
effective participation and equal
opportunities for leadership at all
levels of decision-making in
political, economic and public life

Monitored Indicator:

Quantity of women in managerial
positions. Based on at least one woman in
leadership and decision-making positions
by showing signed company functional
organizational chart in the determined
year.

DECENT WORK AND
ECONOMIC GROWTH

o

8.5 By 2030, achieve full and
productive employment and
decent work for all women and
men, including for young people
and persons with disabilities, and
equal pay for work of equal value

Monitored Indicator:

Total jobs generated as a result of the
project. Based on project onsite
employees Social Records.

B.6.1 Explanation of methodological choices/approaches for estimating the SDG

Impact

>>

For SDG 13:

Baseline Emissions

Baseline emissions for the proposed project activity are determined according to the
following equation:
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BE}. = BECHA!-.,}? + BEEC'J + BEHG.y + BIENGJ.}’

Equation 1

Where:

BEy = Baseline emissions in year y (tCOze/yr)

BECH4,y = Baseline emissions of methane from the SWDS in year y (tCOze/yr)

BEEC,y = Baseline emissions associated with electricity generation in year y
(tCO2e/yr)

BEHG,y = Baseline emissions associated with heat generation in year y
(tCOze/yr)

BENG,y = Baseline emissions associated with natural gas use in yeary
(tCO2e/yr)

Baseline emissions associated with heat generation in year y (BEwg,,) and natural gas

use in year y (BEng,,) are not applicable to the proposed project activity.

Baseline emissions of methane from the SWDS (BEch,,y)

Baseline emissions of methane from the SWDS are determined based on the amount
of methane that is captured under the project activity and the amount that would be
captured and destroyed in the baseline (such as due to regulations). In addition, the
effect of methane oxidation that is present in the baseline and absent in the project is
taken into account?®’.

37 OXtop-layer is the fraction of the methane in the LFG that would oxidize in the top layer of the SWDS in the absence
of the project activity. Under the project activity, this effect is reduced as a part of the LFG is captured and does not
pass through the top layer of the SWDS. This oxidation effect is also accounted for in the methodological tool
“Emissions from solid waste disposal sites”. In addition to this effect, the installation of a LFG capture system under
the project activity may result in the suction of additional air into the SWDS. In some cases, such as with a high
suction pressure, the air may decrease the amount of methane that is generated under the project activity. However,
in most circumstances where the LFG is captured and used this effect was considered to be very small, as the
operators of the SWDS have in most cases an incentive tomain a high methane concentration in the LFG. For this
reason, this effect is neglected as a conservative assumption
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BEcy, = ((1 - oxrop_!ayer) X Fepapyy — FCH.BL,y) X GWP¢yy

Where:

BEchay =

OX, top_layer =

FcHa,ps,y =

FcHa,By,y

GWPch4

Equation 2

Baseline emissions of LFG from the SWDS in year y (tCOze/yr)

Fraction of methane in the LFG that would be oxidized in the top
layer of theSWDS in the baseline (dimensionless)

Amount of methane in the LFG which is flared and/or used in the
project activityin year y (tCHa/yr)

Amount of methane in the LFG that would be flared in the
baseline in year y(tCHa/yr)

Global warming potential of CH4 (tCO2e/tCHa4)

Ex post determination of Fcugri,y

During the crediting period, FCH4,P],y is to be determined as the sum of the

quantities of methane flared and forwarded to electricity generation, considering the

following equation:

Fenapry = Feusfiareay + Fenaery + Fenancy + Fenane.y Equation 3
Where:
Fcta,pyy = Amount of methane in the LFG which is flared and/or used in the

FcHa flared,y =

FcHa,eLy =

FcHa,HG,y =

Gold Standard

project activityin year y (tCHas/yr)

Amount of methane in the LFG which is destroyed by flaring in year y
(tCHa/yr)

Amount of methane in the LFG which is used for electricity
generation in year y (tCHa4/yr)

Amount of methane in the LFG which is used for heat generation
in year y(tCHa4/yr)

Climate Security and Sustainable Development

46



TEMPLATE- V1.3-Project-Design-Document

Fcra,ne,y =  Amount of methane in the LFG which is sent to the natural gas
distributionnetwork in year y (tCHa4/yr)

As the project only flares LFG and generates electricity, then Fcha,ng,y and Fchang,y

equals to 0 (zero).

FchaeLy is determined using the “Tool to determine the mass flow of a greenhouse
gas in agaseous 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 destruction during non-working hours. This is
taken into account by monitoring the hours that theequipment utilizing the LFG is

operating in year y (Opjn,y).

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.g. by means of flame detectors records,
energy generated), a single flow meter may be used to record the flow into
multiple destruction devices. The destruction efficiency of the least
efficient among the destruction devices shall be used as the destruction
efficiency for all destruction devices monitored by this flow meter. If
there are anyperiods 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 agaseous stream" tool

shall be followed;

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

c) The simplification offered for calculating the molecular mass of the gaseous

stream is valid (equations (3) or (17) in the tool);

d) The mass flow should be calculated on an hourly basis for each hour A in
yeary;
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e) The mass flow calculated for hour h is 0 if the equipment is not working in

hour A (Opjn = not working), the hourly values are then summed to a

yearly unit basis.

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

PEfIa re.y

FCH-!._J‘ELIrEd.y = F['.‘Hai-.senrjiure?,y - GWPraa Equation 4

Where:

F CH4,flared,y =

F CH4,sent_flare,y =
PEfiare,y =

GWPch4 =

Amount of methane in the LFG which is destroyed by flaring
in year y(tCHa4/yr)

Amount of methane in the LFG which is sent to the flare in year y
(tCHa4/yr)

Project emissions from flaring of the residual gas stream in year y
(tCO2e/yr)

Global warming potential of CH4 (tCO.e/tCH4)

Fcra,sent_flare,y Will be determined directly using the “Tool to determine the mass flow

of a greenhousegas in a gaseous stream”, applying the requirements described

below.

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

gaseous stream” thefollowing options will be considered for the present project

activity:

e 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

e 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 measurementpoint.

Gold Standard
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Option A
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. There
are two ways to do this:

(a) Measure the moisture content of the gaseous stream (Ch2o,t,db,n) @and demonstrate

that this is less or equal to 0.05 kg H20/m3 dry gas; or

(b) Demonstrate that the temperature of the gaseous stream (T:) is less than 60°C

(333.15 K) at the flow measurement point.
In this case, the mass flow of greenhouse gas i (Fit) is determined as follows:

F,1 = "'It__db * Vita * Pit

i Equation 1
With:
p . Pt * hmi Equation 2
Lt =
» *
Rll TI
Where:
Fit =  Mass flow of greenhouse gas i in the gaseous stream in time
interval t (kg gas/h)
Vit ab =  Volumetric flow of the gaseous stream in time interval t on a dry
basis (m3 dry gas/h)
Vit db =  Volumetric fraction of greenhouse gas i in the gaseous stream in
a time interval t on a dry basis (m3 gas i/m3 dry gas)
Pl ¢ = Density of greenhouse gas i in the gaseous stream in time
interval t (kg gas i/m3 gas /)
P: =  Absolute pressure of the gaseous stream in time interval t (Pa)
MM; =  Molecular mass of greenhouse gas i (kg/kmol)
Ry = Universal ideal gases constant (8,314 Pa.m3/kmol.K )
Tt =  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.
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Option B

The mass flow of greenhouse gas i/ (Fit) is determined using equations used to Option

A. The volumetric flow of the gaseous stream in time interval t on a dry basis (Vt,ab) is

determined by converting the measured volumetric flow from wet basis to dry basis as

follows:

— T f
Vio = Vi I+ Vi a) Equation 3

Where:

Vit ab =

Vt, wb =

Vh20,t,db =

Volumetric flow of the gaseous stream in time interval t on a dry
basis (m3 dry gas/h)
Volumetric flow of the gaseous stream in time interval t on a wet
basis (m3 wet gas/h)
Volumetric fraction of H20 in the gaseous stream in time interval

t on a dry basis (m3 H20/m3 dry gas)

The volumetric fraction of H20 in time interval t on a dry basis (VH2o,,db) is estimated

according to following equation.

HIHJDI b * DV[I.\"'I[ dh Equation 4
Voo = :
MMg,q
Where:
VHz0,t,db =  Volumetric fraction of H20 in the gaseous stream in time interval
t on a dry basis (m3 H20/m3 dry gas)
MH20,t,db =  Absolute humidity in the gaseous stream in time interval t on a
dry basis
(kg H20/kg dry gas)
MMy, db =  Molecular mass of the gaseous stream in time interval t on a dry
basis
(kg dry gas/kmol dry gas)
MM#20 =  Molecular mass of H20 (kg H20/kmol H20)
Gold Standard Climate Security and Sustainable Development
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The absolute humidity of the gaseous stream (muzo,t.a0) 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 situation3®.

Concerning the project activity, the conservative situation will be to assume that the
gaseous stream is saturated, then mu2o,t,ab is @assumed to equal the saturation

absolute humidity (mu2o,t,db,sat) @nd calculated using the following equation:

HY .
1:' H20,t Sat MMH.’:L} Equation 5

(P[ ~ Przo.,sar ) ¥ MMr.dh

M 963 ¢ b sat

Where:

MH20,t,db, sat =  Saturation absolute humidity in time interval t on a dry basis (kg
H20/kg dry gas)

PH20,t,Sat =  Saturation pressure of H20 at temperature Tt in time interval t
(Pa)

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

P =  Absolute pressure of the gaseous stream in time interval t (Pa)

MM#20 = Molecular mass of H20 (kg H20/kmol H20)

MMt ap =  Molecular mass of the gaseous stream in a time interval t on a
dry basis

(kg dry gas/kmol dry gas)

38 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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Parameter MM« is estimated using the following equation.

MM, 4, = Z(Vk,tdb *MM, )
k

Equation 6
Where:
MMy, ap =  Molecular mass of the gaseous stream in time interval t on a dry
basis (kg dry gas/kmol dry gas)
Vi t,db =  Volumetric fraction of gas k in the gaseous stream in time
interval t on a dry basis (m3 gas k/m3 dry gas)
MM =  Molecular mass of gas k (kg/kmol)
k =  All gases, except H20, contained in the gaseous stream (e.g. N2

and CHa4). See available simplification below

The determination of the molecular mass of the gaseous stream (MMy,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 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.

Project Emissions from flaring:

PEfare,y shall be determined using the methodological tool “Project emissions from
flaring”. If LFG is flared through more than one flare, then PEfare,y is the sum of the
emissions for each flare determined separately.

Enclosed flare has been installed in the project activity to increase the destruction

efficiency. Those flares reach 98% (minimum)3° of methane destruction efficiency.

3% In accordance with the Manufacturer's specification.
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To determine the project emissions from flaring gases the methodological tool “Project
emissions from flaring” was used. 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 | Unit | Description

Fcha,m kg Mass flow of methane in the residual gaseous stream in the

minute m

The following requirements apply:

e The gaseous stream tool shall be applied to the residual gas;
e The flow of the gaseous stream shall be measured continuously;
e CHs4 is the greenhouse gas i for which the mass flow should be determined;

e 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.

Fcha,m 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 (Fcha,rg,m).
Fcha,m 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 (Tt) 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.
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Step 2: Determination of flare efficiency
Enclosed flare
In the case of enclosed flares, project participants may choose between the following
two options to determine the flare efficiency for minute m (Nsare,m).

Option A: Apply a default value for flare efficiency;

Option B: Measure the flare efficiency.
The Project Participant has chosen Option B. However, in case of flare failure, Option
A (default) will be used.
In the present project activity the flare efficiency for minute m (Nfiare,m) Will be
determined by Option B.2 of the methodological tool “Project emissions from flaring”,
where the flare efficiency is measured in each minute. Both options are described
below:
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 (nfare,m) 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%, and if for
example the measured value was 99%, then the value to be used shall correspond to
89%.

Option A: Default value
The flare efficiency for the minute m (Nfare,m) is 90% when the following two
conditions are met to demonstrate that the flare is operating:
(1) The temperature of the flare (Tec.m) and the flow rate of the residual gas to the
flare (Frg,m) is within the manufacturer’s specification for the flare (SPECtiare) in
minute m; and
(2) The flame is detected in minute m (Flamem).

Otherwise Nfiare,m is 0%.
Option B: Measured flare efficiency

The flare efficiency in the minute m is a measured value (Nfiare,m = Nfiare,calc,m) When the

following three conditions are met to demonstrate that the flare is operating:
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(1) The temperature of the flare (Tec.m) and the flow rate of the residual gas to the
flare (Frg,m) is within the manufacturer’s specification for the flare (SPECrare) in
minute m;

(2) The flame is detected in minute m (Flamen); and

Otherwise Nfiare,m is 0%.

In applying Option B, the project participants may choose to determine nNfiare,calc,m USing
either Option B.1 or Option B.2. Under Option B.1 the measurement is conducted by
an accredited entity on a biannual basis and under Option B.2 the flare efficiency is
measured in each minute. For the case of the project activity, the option B.2 has been

chosen.

Option B.2: Measurement of the flare efficiency in each minute
The calculated flare efficiency nfiare,calc,m is determined based on monitoring the
methane content in the exhaust gas, the residual gas, and the air used in the

combustion process during the minute m in a year y (nfiare,calc,y), as follows:

F

_]_ _CH4EGm

;’?ﬂﬂmﬂkm B FCHJ-,RG__m Equation 7
Where:
Nflare, calc,m =  Flare efficiency in the minute m
FcHa,ec, m =  Mass flow of methane in the exhaust gas of the flare on a dry
basis at reference conditions in the minute m (kg)
FcHa,rc, m =  Mass flow of methane in the residual gas on a dry basis at

reference conditions in the minute m (kg)

Fcra,re,m is calculated according to Step 1.

Fcha,ec,mis determined according to Steps 2.1 - 2.4:

Step 2.1: Determine the methane mass flow in the exhaust gas on a dry basis
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The mass flow of methane in the exhaust gas is determined based on the volumetric
flow of the exhaust gas and the measured concentration of methane in the exhaust

gas, as follows:

s

]':CH:I,EG,m :\'TEG,m b fCCH-’-LEG,m x 10 Equation 8

Where:

Fcra,e6,m =  Mass flow of methane in the exhaust gas of the flare on a dry
basis at reference conditions in the minute m (kg)

VEG,m = Volumetric flow of the exhaust gas of the flare on a dry basis at
reference
conditions in minute m (m3)

fCcHa,eG,m =  Concentration of methane in the exhaust gas of the flare on a dry

basis at

reference conditions in minute m (mg/m?3)

Step 2.2: Determine the volumetric flow of the exhaust gas (Ves.m)

Determine the average volume flow of the exhaust gas in minute m based on a
stoichiometric calculation of the combustion process. This depends on the chemical
composition of the residual gas, the amount of air supplied to combust it and the

composition of the exhaust gas. It is calculated as follows:

Vicm = Qrom X L'I}qc-__m Equation 9
Where:

VEee,m =  Volumetric flow of the exhaust gas on a dry basis at reference
conditions in
minute m (m?3)

Qec,m = Volume of the exhaust gas on a dry basis at reference conditions
per kilogram of residual gas on a dry basis at reference conditions
in minute m (m?3 exhaust gas/kg residual gas)

MrG,m =  Mass flow of the residual gas on a dry basis at reference

conditions in the

minute m (kg)
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Step 2.3: Determine the mass flow of the residual gas (Mrc,m)

Project participants may select to monitor the mass flow of the residual gas in minute

m directly (see monitored parameter Mrg,m) Or, according to the procedure given in

this step, calculate Mgrg,m based on the volumetric flow and the density of the residual

gas. The density of the residual gas is determined based on the volumetric fraction of

all components in the gas.

M

FG.m

Where:

Mré,m =
PRG,ref,m =
VrG,m =
and
p FG.refm
Where:
PRG,ref,m =
Prer =
Ry =

MMgG,m =
Trer =

= pRG.refm x T\‘R!:TIII. Equation 10

Mass flow of the residual gas on a dry basis at reference
conditions in minute m (kg)

Density of the residual gas at reference conditions in minute m
(kg/m?)

Volumetric flow of the residual gas on a dry basis at reference

conditions in the minute m (m?3)

Pt

e

R“ 5 T Equation 11
| ref
MM;ig

Density of the residual gas at reference conditions in minute m
(kg/m?)

Atmospheric pressure at reference conditions (Pa)

Universal ideal gas constant (Pa.m3/kmol.K)

Molecular mass of the residual gas in minute m (kg/kmol)

Temperature at reference conditions (K)

Use the equation below to calculate MMgrg,m. When applying this equation, project

participants may choose to either a) use the measured volumetric fraction of each

component j of the residual gas, or b) as a simplification, measure the volumetric
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fraction of methane and consider the difference to 100% as being nitrogen (Nz). The

same equation applies, irrespective of which option is selected.

MMz

Where:
MMgG,m =
MM; =

Vi,RG,m -

= Z(VLRG._m X WJ Equation 12
1

Molecular mass of the residual gas in minute m (kg/kmol)
Molecular mass of residual gas component / (kg/kmol)
Volumetric fraction of component i in the residual gas on a dry
basis at reference conditions in the hour h

Components of the residual gas. If Option (a) is selected to
measure the volumetric fraction, then i = CH4, CO, CO;, O3, Ha,
H.S, NHs, Ny or if Option (b) is selected then i = CH4 and N>

Step 2.4: Determine the volume of the exhaust gas on a dry basis at reference

conditions per kilogram of residual gas (Qec,m)

Qecoz,ec,m shall be determined as follows:

QEG,m = QCDE,EG,m + QDZ,EG,M +QN:|__EG,:|1 Equation 13
Where:
Qec,m =  Volume of the exhaust gas on a dry basis per kg of residual gas

Qcoz,e6,m =

Qnz,e6,m =

Gold Standard

on a dry basis at reference conditions in the minute m (m3/kg
residual gas)

Quantity of CO; volume in the exhaust gas per kg of residual gas
on a dry basis at reference conditions in the minute m (m3/kg
residual gas)

Quantity of N> volume in the exhaust gas per kg of residual gas
on a dry basis at reference conditions in the minute m (ms/kg

residual gas)
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Qoz,e6,m =  Quantity of O, volume in the exhaust gas per kg of residual gas
on a dry basis at reference conditions in the minute m (m3/kg

residual gas)

with
QDZ,EG._m = HDE__EG_m x VM ref Equation 14
Where:

Qo2,£6,m =  Quantity of O, volume in the exhaust gas per kg of residual gas
on a dry basis at reference conditions in the minute m (m3/kg
residual gas)

No2,e6,m =  Quantity of O, (moles) in the exhaust gas per kg of residual gas
flared on a dry basis at reference conditions in minute m
(kmol/kg residual gas)

VMrer = Volume of one mole of any ideal gas at reference temperature
and pressure (m3/kmol)

Qm,EG,m =M ref % f;R;: : V:O%M X [1:02,116._:.1 +nDI,EG._m] EquatI::
5.air
Where:

Qnz,E6,m =  Quantity of N, (volume) in the exhaust gas per kg of residual gas
on a dry basis at reference conditions in the minute m (m3/kg
residual gas)

VMrer = Volume of one mole of any ideal gas at reference temperature
and pressure (m3/kmol)

MFn,rG,m =  Mass fraction of nitrogen in the residual gas in the minute m

AMy =  Atomic mass of nitrogen (kg/kmol)

Vo2, air =  Volumetric fraction of O; in air
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Foz,rG,m =  Stochiometric quantity of moles of O, required for a complete
oxidation of one kg residual gas in minute m (kmol/kg residual
gas)

Noz,eG,m =  Quantity of O, (moles) in the exhaust gas per kg of residual gas
flared on a dry basis at reference conditions in minute m
(kmol/kg residual gas)

sz,Eg_m = % X T\'IMrEf Equation 16
C
Where:

Qcoz,e6,m = Quantity of CO; volume in the exhaust gas per kg of residual gas
on a dry basis at reference conditions in the minute m (m3/kg
residual gas)

MFc rG,m =  Mass fraction of carbon in the residual gas in the minute m

AMc = Atomic mass of carbon (kg/kmol)

VMrer = Volume of one mole of any ideal gas at reference temperature
and pressure (m3/kmol)

Vo, MFezem MFypoa 1-9o
e o) == e L S
Where:

Ncoz,e6,m =  Quantity of O, (moles) in the exhaust gas per kg of residual gas
flared on a dry basis at reference conditions in minute m
(kmol/kg residual gas)

Vo2,e6,m = Volumetric fraction of O; in the exhaust gas on a dry basis at
reference conditions in the minute m

Vo2, air =  Volumetric fraction of O; in the air

MFc rG,m =  Mass fraction of carbon in the residual gas in the minute m

AMc =  Atomic mass of carbon (kg/kmol)

MFn,rG,m =  Mass fraction of nitrogen in the residual gas in the minute m
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AMpy =

Foz,rG,m =

MF

Atomic mass of nitrogen (kg/kmol)
Stochiometric quantity of moles of O, required for a complete

oxidation of one kg residual gas in minute m (kmol/kg residual

gas)

MF

HEGm

MEF

CRG.m ORG.m

F mn
OLRG. AM 4AM 2AM,

Where:

Foz,rG,m =

MFc,rG,m =
AMc =
MFo,rG,m =
AMo =
MF,rG,m =
AMy =

Equation 18

Stochiometric quantity of moles of O, required for a complete
oxidation of one kg residual gas in minute m (kmol/kg residual
gas)

Mass fraction of carbon in the residual gas in the minute m
Atomic mass of carbon (kg/kmol)

Mass fraction of oxygen in the residual gas in the minute m
Atomic mass of oxygen (kg/kmol)

Mass fraction of hydrogen in the residual gas in the minute m

Atomic mass of hydrogen (kg/kmol)

Determine the mass fractions of carbon, hydrogen, oxygen and nitrogen in the

residual gas, using the volumetric fraction of component i in the residual gas and

applying the equation below. In applying this equation, the project participants may

choose to either a)

use the measured volumetric fraction of each component i of the

residual gas, or (b) as a simplification, measure the volumetric fraction of methane

and consider the difference to 100% as being nitrogen (N2). The same equation

applies, irrespective of which option is selected.

MF, z6m

Where:
MF;j rG,m =

Gold Standard

ZVLRﬁ,m X mj X NAj,i Equation 19

i

MM

RG.m

Mass fraction of element j in the residual gas in the minute m
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VirG,m =  Volumetric fraction of component j in the residual gas on a dry
basis in the
minute m

AM; =  Atomic mass of element j (kg/kmol)

NA;, i =  Number of atoms of element j in component /i

MMge,m =  Molecular mass of the residual gas in minute m (kg/kmol)

Jj = Elements C, O, Hand N

i = Component of residual gas. If Option (a) is selected to measure

the volumetric fraction, then i = CH4, CO, CO;, O3, Hz, H2S, NHs,
N, or if Option (b) is selected then i= CH4 and N3

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 y, based on the methane mass flow in the residual gas (FcH4,rRe,m) and the

flare efficiency (nfiare,m), as follows:

525600

PL flarey _UWPUH " ZI;LII-I-.RUJU " {1 - ”thlﬂ:l.):': IU'_‘ Fauation 20
11 =1
Where:
PEfare,y =  Project emissions from flaring of the residual gas in year y
(tCOze)
GWPcha =  Global warming potential of methane valid for the commitment
period (tCOze/tCHa4)
FcHa,rG,m =  Mass flow of methane in the residual gas in the minute m (kg)
Nfiare,m =  Flare efficiency in minute m
Parameters used in the tool “Project emissions from flaring”
Parameter Description Value Unit
MMcha Molecular mass of methane 16.04 kg/kmol
MMeo Molecular mass of carbon »8.01 ka/kmol
monoxide
MMco2 Molecular mass of carbon dioxide 44.01 kg/kmol
MMo:> Molecular mass of oxygen 32.00 kg/kmol
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MMh2 Molecular mass of hydrogen 2.02 kg/kmol
MMn2 Molecular mass of nitrogen 28.02 kg/kmol
kg/kmol
AMc Atomic mass of carbon 12.00
(g/mol)
. kg/kmol
AMy Atomic mass of hydrogen 1.01
(g/mol)
kg/kmol
AMo Atomic mass of oxygen 16.00
(g/mol)
kg/kmol
AMy Atomic mass of nitrogen 14.00
(g/mol)
Atmospheric pressure at reference
Pref 101,325 Pa
conditions
Ry Universal ideal gas constant 0.008314472 | Pa.m3/kmol.K
Temperature at references
Tref 273.15 K
conditions
Global warming potential of
GWPch4 methane valid for the second 2840 tCO,/tCH4
commitment period
Density of methane at references
PCH4,n . 0.716 Kg/m?3
conditions

Step A.1.1: Ex-ante estimation of Fcua,ri,y

An ex ante estimate of Fcha,p,y 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:

40 updated as per Applicability of Global Warming Potential for Gold Standard for the Global Goals Projects available at

https://globalgoals.goldstandard.org/standards/RU-2020-PR-V1.2-GWP-values.pdf.
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— |-ll |
F(:H-LPJ,}- ey % HFCII—I.SWDS,;;'G“rPCII#

Equation 21
Where:
Fcha,p1,y = Amount of methane in the LFG which is flared and/or used in the
project activity in year y (tCHa4/yr)
BEchaswos,y = Amount of methane in the LFG that is generated from the SWDS
in the baseline scenario in year y (tCOze/yr)
nps =  Efficiency of the LFG capture system that will be installed in the
project activity
GWPcH4 =  Global warming potential of CH4 (tCO2e/tCH4)

BEch4,swps,y is determined using the methodological tool “Emissions from solid waste

disposal sites”. The calculation of BEcHa,swps,y according the tool is:

. . 6 , - ) , K {y-x) %, )
BEcm,s“.Dg_:,:qol-[I-E},]-(r‘ﬂul’”,_,-{l—t}X}-lz-I--IH]{,}_-M{I-}_-ZZWH-IJU{J-c- 1-e™)

k=1

Equation 22
Where:

Baseline, project or leakage methane emissions occurring in year
BEchsswps,y = Yy generated from waste disposal at a SWDS during a time period
ending in year y (tCOze/yr)

Years in the time period in which waste is disposed at the SWDS,

X = extending from the first year in the time period (x = 1) to yeary
(x =vy).
Year of the crediting period for which methane emissions are
’ - calculated (y is a consecutive period of 12 months)
Fraction of degradable organic carbon (DOC) that decomposes
DOC,, = under the specific conditions occurring in the SWDS for year y

(weight fraction)
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Amount of solid waste type j disposed or prevented from disposal

Wj,x = :
in the SWDS in the year x (t)
Model correction factor to account for model uncertainties for
” B year y
Fraction of methane captured at the SWDS and flared,
fy =  combusted or used in another manner that prevents the
emissions of methane to the atmosphere in year y
GWPcha =  Global Warming Potential of methane
Ox _ Oxidation factor (reflecting the amount of methane from SWDS
that is oxidized 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
oG, _ Fraction of degradable organic carbon in the waste type j (weight
fraction)
Kk; =  Decay rate for the waste type j (1 / yr)
Jj =  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 (1986). For this reason, the parameter f, and X will not be monitored.

Step A.2: Determination of Fcha,sL,y

As required by ACM0001, this step provides a stepwise procedure for the
determination of the amount of methane that would have been captured and
destroyed in the baseline scenario (absence of the project) due to regulatory or
contractual requirements, or to address safety and odors concerns (collectively
referred to as requirement under this step). The four cases summarized in the table
below are distinguished in ACM0001. The appropriate case is identified and justified

below:
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Cases for determining methane captured and destroyed in the baseline.

Situation at the start of Requirement to destroy Existing LFG capture and
the project activity methane destruction system
Case 1 No No
Case 2 Yes No
Case 3 No Yes
Case 4 Yes Yes

Requirement to destroy methane

Non-existence of regional or national regulatory or contractual requirements related to
LFG management in the region of the project site and in Brazil: There is no legal
obligation to capture and destroy the LFG at the Manaus landfill.

Non-existence of requirements to destroy methane due to safety or odor concerns: In
the case of the project activity, there are no requirements to destroy methane due to
safety or odor concerns either.

In the particular case of the Manaus landfill, as per the project design and licensing
requirements, no LFG is to be destroyed by combustion in LFG venting drains in order
to address odors or safety concerns. Direct venting of LFG through LFG venting drains
(with no combustion) is enough to prevent dangerous accumulation of LFG in the
inner section of the landfill.

Therefore, Case 2 and Case 4 are not applicable for the determination of Fcha,sL,y.

Existing LFG capture and destruction system

Non-Existence of LFG capture and destruction system at the Manaus landfill: By taking
into account the definitions of "LFG capture system" and "existing LFG capture

system" as per ACM0001%, it is thus assumed that there is a LFG capture system at

41 As per ACM0001, “LFG capture system” is defined as follows: A system to capture LFG. The system may be passive,
active or a combination of both active and passive components. Passive systems capture LFG by means of natural
pressure, concentration, and density gradients. Active systems use mechanical equipment to capture LFG by providing
pressure gradients. Captured LFG can be vented, flared or used.

Also, "Existing LFG capture system" is defined as follows: a system that has been in operation in the last calendar year
prior to the start of the operation of the project activity.
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the Manaus landfill. While combustion of LFG is not a practice, no destruction of
methane occurs. Thus, it is assumed that there is no LFG capture and destruction
system at the Manaus landfill. Therefore, Case 3 is not applicable either. Thus, the
only remaining and applicable case for the project activity is Case 1 (Requirement to
destroy methane = No; Existing LFG capture and destruction system = No).

No LFG capture and destruction system would be implemented in the absence of the
project (baseline scenario) at the Manaus landfill.

Thus, as per ACM0001 in this situation:

Fcha,Ly = 0

Baseline emissions associated with electricity generation (BEgc,y)
Baseline emissions associated with electricity generation in year y (BEgc,y) shall be
calculated by applying applicable guidance of the tool “Baseline, project and/or
leakage emissions from electricity consumption and monitoring of electricity
generation”. When applying this methodological tool:
— The electricity sources k in the tool correspond to the sources of electricity
generated identified in the selection of the most plausible baseline scenario;

and

— ECsLky in the tool is equivalent to the net amount of electricity generated using

LFG in year y.

This Tool declares:
“In the generic approach, project, baseline and leakage emissions from
consumption of electricity are calculated based on the quantity of electricity
consumed, an emission factor for electricity generation and a factor to account

for transmission losses (...)”

Specifically for baseline emissions, we have:

BEgc , = Z ECgp xy *EFg gy *(1+TDL ;)

] Equation 23

Where:
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BEec,y =  Baseline emissions associated with electricity generation (in
tCO2/yr)

ECai,k,y =  Net amount of electricity generated using LFG in year y (in MWh)

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

TDLy,, =  Average technical transmission and distribution losses for

providing electricity to source j in year y
k =  Sources of electricity generated identified in the selection of the
most plausible baseline scenario
Project participant choose Option A.1 of the tool “Baseline, project and/or leakage
emissions from electricity consumption and monitoring of electricity generation” for
determining EFg_k,y. thus according to the option chosen we:
"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 (EFeL i,y = EFgria,cm,y)”

More details about the emission factor calculation are presented in the Appendix 4.

Step C: Baseline emissions associated with heat generation (BEue,y)

As the project design does not encompass utilization of collected LFG for heat
generation, (in boiler, air heater, glass melting furnace(s) and/or kiln), baseline
emissions associated with heat generation in year y (BEwg,,) are not considered. Thus,

this step is not applicable.

Step D: Baseline emissions associated with natural gas use (BEng,y)

As the project designh does not encompass use of collected LFG displacing the use of
natural gas or injection of collected LFG into a natural gas distribution network,
baseline emissions associated with natural gas use in year y (BEng,y) are not
considered. Thus, this step is not applicable.

Finally:
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BE, = (1- OX g5 e} (N BE gy sums y/ GWPegy —0) GWRgy + T ECyy | *EFgy | +(1+TDL )

]

Equation 24
Project emissions
Project emissions are calculated as follows:
PE, = PEgc, + PEgc, HPEpry+ PEsp,, Equation 25
Where:

PE, =  Project emissions in year y (in tCO3/yr)

PEec,, =  Emissions from consumption of electricity due to the project
activity in year y (in tCO2/yr)

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

PEbrt,, =  Emissions from the distribution of compressed/liquefied LFG using
trucks, in year y (tCO2/yr)

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

dedicated pipeline, in year y (tCO2/yr)

The parameters PEpr,y and PEsp,, are not used in the calculation of project emissions

since there is no distribution of compressed/liquefied LFG using trucks and supply of

LFG to

consumers through a dedicated pipeline in the project activity.

According to methodological tool “Baseline, project and/or leakage emissions from

electricity consumption and monitoring of electricity generation”, the project emission

from c

onsumption of electricity will be from three sources:

Scenario A: PEgci,y — Electricity consumption from the grid;
Scenario B: PEec>,, — Electricity consumption from an off-grid captive power plant;

Scenario C: PEgc;,, — Electricity consumption from the grid and (a) fossil fuel fired

captive power plant(s).
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In the case of the project activity, electricity consumption from the grid and diesel
generators are used in the project. Since the captive power plant (diesel generator) is
not connected to the electricity grid, scenarios A and B apply.

Thus,
PEecy = PEec1y + PEec2y Equation 26

PEeci,y - Project emission from electricity consumption from the grid

As electricity is 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” (EFe. i,y =
EFgria,cm,y).

Thus, the project emission is calculated as following:

PE;, =ECpy,  EF 0, <1+ 7DL) Equation 27
Where:
EChry1,y = Quantity of electricity consumed from the grid by the project
activity during the year y (MWh)
EFgria,cm,y = The emission factor for the grid in year y (tCO2/MWh)
TDL, =  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

PEec2,y - Project emission from electricity consumption from an off-grid captive power

plant (diesel generator(s))

As electricity is consumed from diesel generators (off-grid captive power plant), a
conservative approach was adopted and the option B2 of the scenario B was chosen
since “electricity consumption source is a project or leakage electricity consumption
source”. Therefore, the value used will be 1.3 tCO,/MWh for project emission from

diesel generator(s).
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PEgcy =ECppy < EF e goneraiony <1+ TDL,) Equation 28
Where:
ECpz,y = Quantity of electricity consumed from diesel generator by the
project activity during the year y (MWh)
EFdiesel_generatory =  The emission factor for the diesel generator in year y
(tCO2/MWh)
DL, =  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

PErc,y - Emissions from consumption of fossil fuels due to the project activity, for

purpose other than electricity generation

Considering that Manaus project activity have a consumption of fossil fuels due to the
project activity, for purpose other than electricity generation, such as LPG to flare
ignition, the project emissions has to be accounted and monitored.

According to the "Tool to calculate project or leakage CO. emissions from fossil fuel
combustion”, CO, emissions from fossil fuel combustion in process j are calculated
based on the quantity of fuels combusted and the CO. emission coefficient of those

fuels, as follows:

PEfc;, = ZFCi,j__y x COEE, Equation 29
Where:
PEfc,,y =  Are the CO; emissions from fossil fuel combustion in process j
during the year y (tCOy/yr)
FCijy = Is the quantity of fuel type i combusted in process j during the
year y (mass or volume unit/yr)
COEF;, = Is the CO; emission coefficient of fuel type i in year y (tCOz/mass
or volume unit)
i =  Are the fuel types combusted in process j during the year y
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The CO; emission coefficient COEF;, can be calculated using one of the following two

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

Option A: The CO, emission coefficient COEF;, is calculated based on the chemical

composition of the fossil fuel type /i, using the following approach:

If FCi;,y is measured in @ mass unit: COEF;,y = we,iy X 44/12 Equation 30
If FCi;,y is measured in a volume unit: COEF;y = we,iy X pi,y X 44/12 Equation 31
Where:

COEF;,, = Is the CO, emission coefficient of fuel type i (tCO,/mass or

volume unit)

Wciy = Is the weighted average mass fraction of carbon in fuel type j in
year y (tC/mass unit of the fuel)

Oy = Is the weighted average density of fuel type i in year y (mass
unit/volume unit of the fuel)

i = Are the fuel types combusted in process j during the year y

Option B: The CO. emission coefficient COEF;y is calculated based on net calorific

value and CO, emission factor of the fuel type /, as follows:

COEE,, = NCV, xEF.,;, Equation 32
Where:

COEF;,, = Is the CO, emission coefficient of fuel type i in year y (tCO,/mass
or volume unit)

NCV;, = Is the weighted average net calorific value of the fuel type i in
year y (GJ/mass or volume unit)

EFcoz,iy = Is the weighted average CO, emission factor of fuel type i in year
y (tCO,/GJ)

i =  Are the fuel types combusted in process j during the year y
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The CO; emission coefficient COEF;, will be calculated using Option B of the Tool since

the necessary data for Option A is not available.

Leakage

In accordance with the ACM0001, no leakage effects need to be accounted.

Emission Reduction

Emission reductions are calculated as follows:

ERy = BEy— PEy Equation 33
Where:
ER, =  Emission reductions in year y (tCO,e/MWh)
BE, = Baseline emissions in year y (tCO.e/MWh)
PE, =  Project emissions in year y (tCO,e/MWh)
For SDG 7:

The baseline for the project is the generation of electricity in the national grid which
contains fossil fuel based electricity plants. The project will export renewable
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 is expected to
generate 61,793 MWh of clean energy per year. The measurement method consists in

continuous measurements by electricity meters for the grid electricity consumption.

For SDG 5:

The project contributes to the increase of the quantity of women in managerial
positions by presenting at least one woman in project leadership and decision-making
positions by showing signed company functional organizational chart every year.

For SDG 8:

The project contributes to the SDG target 8.5 By 2030, achieve full and productive
employment and decent work for all women and men, including for young people and
persons with disabilities, and equal pay for work of equal value. Based on project
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onsite employees Social Records. This is achieved by showing the number of onsite
employee.

For Safequarding Principle 3:

The project activity contributes to avoid community exposure to increased health risks

and shall not adversely affect the health of the workers and the community. The
project provides Labour Health Assistance to its employees and counts with valid
operational licence issued by the Local Environmental Agency. This is achieved by
showing the number of Labour Health Reports and project Environmental Permits.

For Safequarding Principle 6.1:

The project developer does not complicit in any form of forced or compulsory labour.
All employees offering their services on a voluntary basis and are free to quit the
services at any time without a menace or penalty. The project participants are
committed to apply safe and healthy working conditions during all phases of the
project. All employees of the project are protected by the Consolidation of Labour
Laws. This is achieved by showing the number of onsite employee.

B.6.2 Data and parameters fixed ex ante

ACMO0001: Flaring or use of landfill gas

REIE\EI RS DICRals|{olde ] SDG 13.2.1

Data/pa rameter OXtop_layer

Description Fraction of methane that would be oxidized in the top layer of
the SWDS in thebaseline

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
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Choice of data or Default value used, according to ACM0001
Measurement methods
and procedures

Purpose of data Calculation of baseline emission
Additional comment -

Relevant SDG Indicator [ESIslemicivini

Data/parameter nes

Description Efficiency of the LFG capture system that is be installed in the
project activity

Source of data Flare manufacturer and company which has been responsible
for assemblyand testing of the equipment at the landfill site

Value(s) applied 80%

Choice of data or Based on the active LFG capture system installed in the project
Measurement methods [ESOAISZ
and procedures

Purpose of data Calculation of baseline emission

Additional comment =

Project emissions from flaring

RCIEYEL S DICls][e=1de]gmN SDG 13.2.1
Data/parameter GWPcHa

Unit tCO2e/tCH4
Description Global warming potential of CH4

Source of data IPCC
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Value(s) applied

Choice of data or
Measurement methods
and procedures

Description

Source of data

Choice of data or
Measurement methods
and procedures

Purpose of data

Additional comment

Purpose of data
Additional comment =

Relevant SDG Indicator [ESibciicivml

Data/parameter SPECtiare

28 updated as per Applicability of Global Warming Potential for
Gold Standard for the Global Goals Projects available at
https://globalgoals.goldstandard.org/standards/RU-2020-PR-
V1.2-GWP-values.pdf .

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

Calculation of baseline emission

Temperature - °C
Flow rate - Nm3/h

Maintenance schedule - number of days

Manufacturer’s flare specifications for temperature, flow rate
andmaintenance schedule

Flare manufacturer

Value(s) applied =

Flare model ZTOF® Enclosed — John Zink
Minimum flare temperature 760 °C
Maximum flare temperature 982 °C

Minimum and maximum inlet flow Minimum flow: 858 Nm3/h
rate Maximum flow: 5,150 Nm3/h

Maximum duration in days between
maintenance events

N/A3®

Calculation of project emissions

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

Gold Standard
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Choice of data or
Measurement methods
and procedures

Purpose of data

Additional comment

Relevant SDG Indicator
Data/parameter

Unit
Description

Source of data

Value(s) applied

Choice of data or
Measurement methods
and procedures

Purpose of data

Additional comment

Gold Standard

REEVEI RS DR sle|{e 1] SDG 13.2.1

Data/parameter Ru
Universal ideal gas constant

Source of data
Value(s) applied 8,314

Methodological “Tool to determine the mass flow of a
greenhouse gas in agaseous stream” version 03.0

Default value used, according to methodological tool “Project
emissions fromflaring” version 02.0.0, table 1: Constants used
in equations

Calculation of baseline emission

SDG 13.2.1
MM

kg/kmol
Molecular mass of greenhouse gas i

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

Molecular mass
Compound Structure (kg/kmol)
Methane CHa 16.04

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

Calculation of baseline emissions
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Relevant SDG Indicator
Data/parameter

Unit
Description

Source of data

Value(s) applied

Choice of data or
Measurement methods
and procedures

Purpose of data

Additional comment

Relevant SDG Indicator
Data/parameter

Unit
Description

Source of data

Value(s) applied

Choice of data or
Measurement methods
and procedures

Gold Standard

SDG 13.2.1
MMk

kg/kmol
Molecular mass of gas k

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

Molecular mass
Compound Structure (kg/kmol)
Nitrogen N2 28.01

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

Calculation of baseline emissions

SDG 13.2.1
MMHu20

kg/kmol
Molecular mass of water

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

18.0152

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

Purpose of data Calculation of baseline emissions
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Additional comment =

Relevant SDG Indicator [ESibciicivml

Data/parameter Pref
Pa
Atmospheric pressure at reference conditions

Source of data Tool to determine the mass flow of a greenhouse gas in a
gaseous stream
Value(s) applied 101,325

Choice of data or Default value extracted from "Tool to determine the mass flow
Measurement methods of a greenhousegas in a gaseous stream”

and procedures

Purpose of data Calculation of project emissions
Additional comment -

REIE\EI RS DICRsls|{elde ] SDG 13.2.1

Data/parameter Trer
K
Temperature at reference conditions

Source of data Tool to determine the mass flow of a greenhouse gas in a
gaseous stream
Value(s) applied 273.15

Choice of data or Default value extracted from "Tool to determine the mass flow
Measurement methods of a greenhousegas in a gaseous stream”

and procedures

Purpose of data Calculation of project emissions
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Additional comment =

Emissions from solid waste disposal sites

Relevant SDG Indicator [ESIslemicivini

Data/parameter (default
A

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 According to "Emissions from solid waste disposal sites”, the
Measurement methods Application A wasused because the landfill is an existing solid
and procedures waste disposal site and in the project activity the methane
emissions are being mitigated by capturing and flaring the
methane (ACM0001).

Purpose of data Calculation of baseline emission
Additional comment -

PEIEVEhIRSIDICRlei{eCde]dm SDG 13.2.1
Data/parameter OX

Unit -

Description Oxidation factor (reflecting the amount of methane from SWDS
that is oxidizedin the soil or other material covering the waste)

Source of data Based on an extensive review of published literature on this
subject, includingthe IPCC 2006 Guidelines for National

Greenhouse Gas Inventories

Value(s) applied 0.1
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Choice of data or Default value used according to Tool “"Emissions from solid
VEERNEnE R Rl Waste disposalsites”
and procedures

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 COz. The
oxidation factor represents the proportion of methane that is
oxidized to CO2.This should be distinguishedfrom 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.

Relevant SDG Indicator [ESIslemicivini

F
|

Fraction of methane in the SWDS gas (volume fraction)

IPCC 2006 Guidelines for National Greenhouse Gas Inventories

Choice of data or Default value used according to Tool "Emissions from solid
Measurement methods waste disposalsites”
and procedures

Purpose of data Calculation of baseline emission

Additional comment Upon biodegradation, organic material is converted to a
mixture of methaneand carbon dioxide

Relevant SDG Indicator gEShcpkivinl
Data/parameter DOC,default

Unit Weight fraction
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Description Default value for the fraction of degradable organic carbon
(DOC) in MSW thatdecomposes in the SWDS

Source of data IPCC 2006 Guidelines for National Greenhouse Gas Inventories
Value(s) applied 0.5

Choice of data or The default value was used for type Application A). according

Measurement methods to Tool _ . .
“"Emissions from solid waste disposal sites”
and procedures

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 beused for Application A.

Relevant SDG Indicator [ESIslemicivini

|
Methane correction factor
IPCC 2006 Guidelines for National Greenhouse Gas Inventories

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

Purpose of data Calculation of baseline emission
Additional comment -

REEVEIESIDICR pol{e:I{e]g SDG 13.2.1

Gold Standard Climate Security and Sustainable Development

82



TEMPLATE- V1.3-Project-Design-Document

Data/parameter DOG;
R

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 fromVolume 5, Tables 2.4 and 2.5)

Value(s) applied Waste type j DOCj (% wet
waste)

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

Choice of data or IPCC default value for municipal solid waste (MSW) disposal

Measurement methods BEUERSET sl

and procedures

Purpose of data Calculation of baseline emission

Additional comment =

Relevant SDG Indicator RESbcRkivnl

Data/parameter kj

Unit 1/yr

Description Decay rate for waste type j

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories
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Value(s) applied _ Tropical (MAT > 20° C)
Waste type ] Wet (MAP > 1,000mm)
= Pulp, paper, cardboar_d (other 0.07
> £ than sludge), textiles
3 g
n § Wood, wood products and straw 0.035
> o
% _g Other (non-food) organic
o O putrescible garden and park 0.17
89 waste
ST
(o))
%% Food, food waste, sewage
=) ood, ]
§' % sludge, beverages and tobacco Ul
3
Choice of data or IPCC default value for anaerobic managed solid waste disposal
Measurement methods JELESEEKCISIELR
and procedures
Purpose of data Calculation of baseline emissions
Additional comment Used for projection of methane avoidance. The Brazil's climate

database was provided by EMBRAPA, and historical data from
1961 to 1990 for the municipality of Manaus was used.

REIE\YEI S DIER slel{e]de]gM SDG 13.2.1

Waste composition
Waste composition
Landfill internal data

Value(s) applied Composition of waste

A) Wood and wood products 6.31%
B) Pulp, paper and carboard (other than sludge) 23.47%
C) Food, food waste, beverages and tobacco (other than 35.84%
sludge)

D) Textiles 0.00%
E) Garden, yard and park waste 0.00%
F) Glass, plastic, metal, other inert waste 34.39%
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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

Tool to calculate the emission factor for an electricity system

Relevant SDG Indicator REbcREpA]
SDG 7
Data/parameter EFgrid,BM™,2016
Build margin emission factor for the grid in yeary

Source of data Brazilian DNA. Available
at;
<http://www.mctic.gov.br/mctic/opencms/textogeral/emissao

despacho.html>.

Value(s) applied 0.1581 (ex ante estimate for year 2016)

Choice of data or The ex-ante calculation vintage of this parameter was chosen
Measurement methods as per theprocedures of the “Tool to calculate the emission
and procedures factor for an electricity system”.

Purpose of data Calculation of project emissions
Additional comment For methodological choices details, please refer to Appendix 4.

PEEEIIRSIDICR plel{e=]le]g SDG 13.2.1
SDG 7
Data/parameter EFgrid,oM-adj,y

Gold Standard Climate Security and Sustainable Development

85


http://www.mctic.gov.br/mctic/opencms/textogeral/emissao_despacho.html
http://www.mctic.gov.br/mctic/opencms/textogeral/emissao_despacho.html

TEMPLATE- V1.3-Project-Design-Document

Simple adjusted operating margin CO2 emission factor in year y

Source of data Brazilian DNA. Available
at:

<http://www.mctic.gov.br/mctic/opencms/textogeral/emissao
ajustado.htmli>.

Value(s) applied 0.4979

Choice of data or The ex-ante calculation vintage of this parameter was chosen
Measurement methods as per theprocedures of the “Tool to calculate the emission
and procedures factor for an electricity system”.

Purpose of data Calculation of project emissions

Additional comment For methodological choices details, please refer to Appendix 4.

B.6.3 Ex ante estimation of SDG Impact

>>

Emission reduction (SDG 13 and SDG 07)

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 Fcua,pri,y
The assumptions used to calculate Fcua,p,, are:
e Methane content in LFG = 50% (default value);

e LFG collection efficiency = 80% (Based on estimation of methane generation in
the Manaus landfill);

e Density of methane = 0.716 kg/m?3 (as per tool “Project emissions from flaring").

Gold Standard Climate Security and Sustainable Development

86


http://www.mctic.gov.br/mctic/opencms/textogeral/emissao_ajustado.html
http://www.mctic.gov.br/mctic/opencms/textogeral/emissao_ajustado.html

TEMPLATE- V1.3-Project-Design-Document

The landfill gas collection and utilization system captures only a portion of the
generated landfill gas. Thus, an estimate of 80% 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 Fcua,py,y is presented below:

- /
F(:H—LPJ,}- /ey % BFCIi—LSWDS,y'G“rPCII#

Equation 34
Where:
Fcra,pr,y =  Amount of methane in the LFG which is flared and/or used in the
project activity in year y (tCHa4/yr)
BEchaswos,y =  Amount of methane in the LFG that is generated from the SWDS
in the baseline scenario in year y (tCOze/yr)
nps =  Efficiency of the LFG capture system that will be installed in the
project activity
GWPcha4 =  Global warming potential of CH4 (tCO2e/tCH4)

The table below illustrates the ex-ante estimation of Fcha,rp, by the project activity

during the second crediting period.

Ex ante estimation of Fcusr,y.
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— Fcha,ra,y
(tCHa/yr)
From 12/09/2020 18,145
2021 26,245
2022 26,656
2023 27,085
2024 27,524
Until 11/09/2025 8,589

Determination of Fcua,sLy
As discussed in the Section B.6.1 of this PDD, FchagLy = 0.

Baseline emissions of methane from the SWDS (BEcHa,y)

The equation of the BEcha,y is:

BEcys = ((1 — OX:op tayer) X Ferapry — FcH,BL,y) X GWFcyy Equation 35

Where the OXtop_layer = 0.1 (default value) and Fcna,pi,y and Fcha,8Ly are calculated above.

The results are presented below:

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

Year BEcuay
(tCOz/yr)
From 12/09/2020 408,259
2021 661,368
2022 671,732
2023 682,534
2024 693,607
Until 11/09/2025 216,432

The ex-ante calculation is:
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BEgcy =2 ECs iy "EFgr iy *(1+TDL, )
]

Equation 36

As explained above, EFeji/y = EFgridg,cm,y. Thus, the EFgria,cm,y = 0.2430 tCO2/MWh.

Baseline emissions associated with electricity generation (BEegc,y)

T ECsL,k,y BEec,y
(MWh/yr) (tCO2/yr)
From 12/09/2020 0 0
2021 0 0
2022 40,823 11,517
2023 54,707 15,434
2024 68,591 19,351
Until 11/09/2025 25,308 7,140
The equation of the baseline emission calculation is:
BEy = BEchay + BEecy
Equation 37
The result is:
Total baseline emissions of the project activity.
—_— BEcHa,y BEEec,y BE,
(tCO2/yr) (tCOz/yr) (tCOz/yr)
From 12/09/2020 408,259 0 408,258
2021 661,368 0 661,368
2022 671,732 11,517 683,248
2023 682,534 15,434 697,968
2024 693,607 19,351 712,957
Until 11/09/2025 216,432 7,140 223,571

Emission Factor calculation

The Brazilian DNA is responsible for calculating the OM and BM emission factor in
Brazil. It uses the method b) Simple adjusted OM.
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As mentioned above the average EFom simple, 2014-2016 is 0.4979 tCO2/MWh and the
EFgrid,em,2016 is 0.1581 tCO2/MWHh.

Considering the Option 1 was chosen for the proposed project in the first crediting
period, for the second crediting period the build margin emission factor was updated

based on the most recent information available (2016).

Calculate the combined margin emissions factor

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

EF2016 = 0.4979 x 0.25 + 0.1581 x 0.75 = 0.2430 tCO,/MWh

The combined margin CO, emission factor will be fixed during the second crediting

period.

Project Emissions

According to “Tool to calculate baseline, project and/or leakage emissions from
electricity consumption”, the project emission from consumption of electricity will be
from two sources:

e PEeci,y - Grid (Brazilian interconnected electric system);
e PEeco,y - Diesel generator(s) (off-grid captive power plant).

PEec,y = PEeci,y + PEEeco,y

PEeciy - Project emission from the grid

In the project activity, the annual electricity consumption from the grid is estimated
around 830 MWh/year. However, this variable will be monitored during the whole
crediting period.

In the option A1l of the “Tool to calculate baseline, project and/or leakage emissions
from electricity consumption”, states that a value of the combined margin emission
factor (EFgriq,cm,y) Mmay be used as the emission factor (EFe,y). Therefore, a value of
0.2430 tCO2/MWh will be used.

Finally the technical transmission and distribution losses (TDL;,,) value has been

assumed to be 16.1%, according to National Energy Balance 2017 for the year
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2016%. Table below summarizes the project emissions resulting from electrical

consumption in the plant.

Electricity consumption from the grid resulting due to the project activity.

—_— ECepi1,y PEec1,y
(MWh/yr) (tCO2/yr)
From 12/09/2020 582 165
2021 830 235
2022 830 235
2023 830 235
2024 830 235
Until 11/09/2025 255 72

For the second crediting period, considering the electricity generation is estimated to
start on 01/01/2022, it was considered only electricity consumption since 12/09/2020
to 11/09/2025.

PEgco,y - Project emission from diesel generator(s)

The diesel generator consumption will be around 220 MWh/year during phase 1 (from
2018 to 2021) and for the phase 2 (from 2022 to 2025) it is no consumption of diesel
by the diesel generator since the electricity will be generated through LFG in order to

supply the LFG plant internal needs. The emission factor from the diesel generator(s)

is 1.3 tCO>/MWh. The following table represents the project emissions from the use of
the standby generator over the crediting period. Table below presents the project

emissions associated with fossil fuel combustion at the project site.

Electricity consumption from the grid resulting due to the project activity?.

42 National Energy Balance 2017 (base year 2016), page 30. Available at:

<https://ben.epe.gov.br/downloads/S%C3%ADntese%20d0%20Relat% C3%B3rio%
20Final 2017 Web.pdf>.
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o ECri2,y PEeca,y
(MWh/yr) (tCO2/yr)
From 12/09/2020 154 201
2021 220 286
2022 220 286
2023 220 286
2024 220 286
Until 11/09/2025 68 88

PErc,y - Project emission from consumption of fossil fuels due to the project

activity, for purpose other than electricity generation
Based on monitored values of the project activity for 2017 year of 78 kg/yr of LPG for

the parameter FC;;, has been used. The emission factor is 0.00305 tCO./kg. The
following table represents the project emissions from the use of LPG over the crediting

period.
LPG consumption due to the project activity.
FCij;,
iy PErc,
Year (mass or volume
i (tCO2/yr)
unit /yr)
From 12/09/2020 55 0.167
2021 78 0.238
2022 78 0.238
2023 78 0.238
2024 78 0.238
Until 11/09/2025 24 0.073
Leakage

No leakage effects need to be accounted under methodology ACM0001.

Emission Reduction

Gold Standard Climate Security and Sustainable Development

92



TEMPLATE- V1.3-Project-Design-Document

Emission reductions are calculated as follows:

ERy = BEy— PEy Equation 38
Where:
ER, =  Emission reductions in year y (tCO.e/MWh)
BE, =  Baseline emissions in year y (tCO.e/MWh)
PE, =  Project emissions in year y (tCO,e/MWh)
Emission reductions due the project activity.
Year BE, PE, ERy
(tCO2/yr) (tCO2/yr) (tCO2/yr)
From 12/09/2020 408,258 256 408,002
2021 661,368 521 660,847
2022 683,248 521 682,727
2023 697,968 521 697,447
2024 712,957 521 712,436
Until 11/09/2025 223,571 49 223,521
For SDG 5:

1 women in managerial positions

For SDG 8:

1 Project onsite employee

For SDG 7:
61,793 MWh of electricity generation per year

For SDG 13:
676,996 tCO2e per year
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B.6.4 Summary of ex ante estimates of each SDG Impact

Baseline estimate Project Net benefit
estimate

12/09/2020
2021 661,368 521 660,847
2022 683,248 521 682,727
2023 697,968 521 697,447
2024 712,957 521 712,436

11/09/2025

Total 3,387,370 2,389 3,384,980

Total number

of crediting 5
years
Annual average over 677,474 478 676,996

the crediting period

B.7. Monitoring plan

B.7.1 Data and parameters to be monitored

Baseline, project and/or leakage emission from electricity consumption and

monitoring of electricity generation

PEEYEhINSIbICRlsi{e:{de]@ SDG 7.1.1/7.1.2/7.2.1
SDG 13.2.1
Data / Parameter TDLy
|

Description Average technical transmission and distribution losses in the
grid in year y forthe voltage level at which electricity is
obtained from the grid at the project site.

Source of data National Energy Balance
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Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Additional comment

16.1%%

For (a): TDLj/k/l,y 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

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

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

Since this parameter is related to project renewable energy
generation and consumption, it contributes to:

e Indicator 7.1.1: Proportion of population with access to
electricity

e Indicator 7.1.2: Proportion of population with primary
reliance on clean fuels and technology

e Indicator 7.2.1: Renewable energy share in the total
final energy consumption

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)
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Relevant SDG Indicator
Data / Parameter

Description

Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

SDG 13.2.1
ECpi1,y = EGeci,y

MWh/y

Quantity of electricity consumed from the grid by the project
activity during the year y

Measurement from Project participants.

Year ECpi1,y
From 582
12/09/2020
2021 830
2022 830
2023 830
2024 830
Until 255
11/09/2025

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” and
methodology ACM0001.

Continuously

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

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

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

Since this parameter is related to climate change measures in

means of a development of a GHG emission reduction project
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activity authorized by its national Designated National
Authority (DNA), it contributes to:

o Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEEVEhIESIDIeR lelle=I{e]d SDG 7.1.1/7.1.2/7.2.1
SDG 13.2.1
Data / Parameter ECpi2,y = EGeca,y

Description Quantity of electricity consumed from diesel generator by the
project activity during the year y

Source of data Measurement from Project participants.

Value(s) applied Year ECpi2,y
From 154
12/09/2020
2021 220
2022 220
2023 220
2024 220
Until 68
11/09/2025

WEEEEEnEhianEesS Continuously measured by electricity meters for the diesel
and procedures generators as per “Methodological tool: Baseline, project
and/or leakage emissions from electricity consumption and
monitoring of electricity generation” and ACM0001
methodology.
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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”.

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.

Since this parameter is related to project renewable energy
generation and consumption, it contributes to:

e Indicator 7.1.1: Proportion of population with access to
electricity

e Indicator 7.1.2: Proportion of population with primary
reliance on clean fuels and technology

e Indicator 7.2.1: Renewable energy share in the total
final energy consumption

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

ACMO0001: Flaring or use of landfill gas --- Version 18.0

REEVEIRSIDICR plel{elde]g SDG 13.2.1
Data / Parameter Management of SWDS

Unit =

Description Management of SWDS
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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 -

VY EEHEnE e nEbels S Project participants should refer to the original design of the
and procedures 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 (@) Calculation of baseline emissions or baseline net GHG
removals by sinks

Additional comment Since this parameter is related to climate change measures in

means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

The project is taking place at the current municipality
discharge site thus no land change is involved.

PEEYE I bIeR (aTe]fe= o]l SDG 7.1.1/7.1.2/7.2.1
SDG 13.2.1

Data / Parameter EGpri,y = ECaLk,y
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Description

Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

MWh

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

Electricity meter

Year EGri,y
From

12/09/2020 0
2021 0
2022 40,823
2023 54,707
2024 68,591
Until

11/09/2025 29,308

Monitor net electricity generation by the project activity using
LFG

Continuous

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.

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

This parameter is required for calculating baseline emissions
associated with electricity generation (BEec,y) using the
“Methodological tool: Baseline, project and/or leakage
emissions from electricity consumption and monitoring of
electricity generation”.

Since this parameter is related to project renewable energy
generation and consumption, it contributes to:

e Indicator 7.1.1: Proportion of population with access to
electricity

e Indicator 7.1.2: Proportion of population with primary
reliance on clean fuels and technology

e Indicator 7.2.1: Renewable energy share in the total
final energy consumption
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Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

REEYEh IS pIeR plslle= ] SDG 7.1.1/7.1.2/7.2.1
SDG 13.2.1
Data / Parameter Opj.h
|
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

VR =i EialelsN For each equipment unit j using the LFG monitor that the
and procedures 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;
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(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 Since this parameter is related to project renewable energy
generation and consumption, it contributes to:

e Indicator 7.1.1: Proportion of population with access to
electricity

e Indicator 7.1.2: Proportion of population with primary
reliance on clean fuels and technology

e Indicator 7.2.1: Renewable energy share in the total
final energy consumption

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
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change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

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

PEIE\EI IS DICHslsl{e]de]gl SDG 13.2.1

Data / Parameter Vi, db

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

VI EER =i nEidlelski The volumetric flow rate of the residual gas which is sent to
and procedures 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:

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

e Option (B) wet basis: when the temperature of gaseous
stream is higher than 60° 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
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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” is applied for the determination of Fcha4 fiared,y
and Fcha,ELy

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEIE\EI S DICRslel{e=lde]gl SDG 13.2.1

Data / Parameter Vt,wb

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

VI EEE =i ®nEiilelslsi The volumetric flow rate of the residual gas which is sent to
and procedures 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:

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

measurement point;
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Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

e Option (B) wet basis: when the temperature of gaseous
stream is higher than 60°C (333.15 K) at the flow
measurement point.

Continuous recorded and hourly aggregated

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.

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

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” is applied for the determination of
FcHa,flared,y @and FcHa,eLy

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have

Data / Parameter Vi t,db

communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEIE\E IS DICRslel{elde]gl SDG 13.2.1

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

(onsite measurements)
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Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Relevant SDG Indicator
Data / Parameter

Unit

Description

50%

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

Continuous recorded and hourly aggregated

Calibration should include zero verification with an inert gas
(e.g. N2) 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.

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

This parameter will be monitored only in case Option A of the
tool “Tool to determine the mass flow of a greenhouse gas in
a gaseous stream” is applied for the determination of
FcHa,flared,y @and FcHa,eLy

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

SDG 13.2.1

Vi,t,wb
m3 gas i/m3 wet gas

Volumetric fraction of greenhouse gas i in a time interval t on
a wet basis
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Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Relevant SDG Indicator
Data / Parameter

Unit

Measurements by Project Participants using gas analyser
(onsite measurements)

50%

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

Continuous recorded and hourly aggregated.

Calibration should include zero verification with an inert gas
(e.g. N2) 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.

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

This parameter will be monitored only in case Option A of the
tool “Tool to determine the mass flow of a greenhouse gas in
a gaseous stream” is applied for the determination of

FcHa, flared,y and FcHa,eLy

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

SDG 13.2.1
Tt

K

Gold Standard Climate Security and Sustainable Development

107



TEMPLATE- V1.3-Project-Design-Document

Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Temperature of the gaseous stream in time interval t

Measurements by Project participant using a temperature
meter

n/a

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

Continuous

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

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

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.

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)
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PEIE\EII S DICRslel{olde]gl SDG 13.2.1

Pr
:

Pressure of the gaseous stream in time interval t
Measurements by Project participant using a pressure meter

VY EEE =i Edles Instruments with recordable electronic signal (analogical or
and procedures 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)

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
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greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEIE\EI S DI slsl{elde]gl SDG 13.2.1

Status of biogas destruction device

|

Operational status of biogas destruction devices
Provided by project participants

\EEE =i anlEidalels S Monitoring and documenting may be undertaken by recording
and procedures 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”

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
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national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEIE\EI S DI s sl{e= o]l SDG 13.2.1

:
Saturation pressure of H20 at temperature Tt in time interval t
Provided by project participants

RS =i EilelsS This parameter is solely a function of the gaseous stream
and procedures 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.

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

Methodological tool “Project emissions from flaring”
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Relevant SDG Indicator

Data / Parameter

Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

SDG 13.2.1

Vi,rG,m

Volumetric fraction of component i in the residual gas on a dry
basis in the minute m where i = CH4, CO, CO2, 02, H2, H2S,
NH4, N2

Measurements by project participants using a continuous gas
analyser

50%

Measurement may be made on either dry or wet basis. If
value is made on a wet basis, then it shall be converted to dry
basis for reporting

Continuously. Values to be averaged on a minute basis

Analysers must be periodically calibrated according to the
manufacturer’s recommendation. A zero check and a typical
value check should be performed by comparison with a
standard certified gas

Determination of the flare efficiency

As a simplified approach, project participants may only
measure the content CH4, CO and CO2 of the residual gas
and consider the remaining part as N2.

Monitoring of this parameter is only applicable in case of
enclosed flares and continuous monitoring of the flare
efficiency (as the case of the purpose project activity)

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
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PEIE\EI IS DICHslsl{e]de]gl SDG 13.2.1

Data / Parameter VRG,m
-

Description Volumetric flow of the residual gas on a dry basis at reference
conditions in the minute m

Source of data Measurements by project participants using a flow meter
Value(s) applied -

VY EEE =i Edles Instruments with recordable electronic signal (analogical or
and procedures digital)

Monitoring frequency Continuously. Values to be averaged on a minute basis

QA/QC procedures Flow meters are to be periodically calibrated according to the
manufacturer’s recommendation

Purpose of data Determination of the flare efficiency

Additional comment Since this parameter is related to climate change measures in

national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

Relevant SDG Indicator ESislclicirml

Data / Parameter MRrG,m
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-

Description Mass flow of the residual gas on a dry basis at reference
conditions in the minute m

Source of data =
Value(s) applied -

VI EEE =i Eiles Instruments with recordable electronic signal (analogical or
and procedures digital)

Monitoring frequency Continuous, values to be averaged on a minute basis

QA/QC procedures Periodic calibration against a primary device provided by an
independent accredited laboratory is mandatory. Calibration
and frequency of calibration is according to manufacturer’s
specifications

Purpose of data Determination of the flare efficiency

Additional comment Since this parameter is related to climate change measures in

means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEIE\E IS DICRslel{elde]gl SDG 13.2.1
Data / Parameter VO02,EG,m

Unit -

Description Volumetric fraction of Oz in the exhaust gas on a dry basis at
reference conditions in the minute m
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Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Relevant SDG Indicator
Data / Parameter

Unit

Description

Measurements by project participants using a continuous gas
analyser

Extractive sampling analysers with water and particulates
removal devices or in situ analysers for wet basis
determination. The point of measurement (sampling point)
shall be in the upper section of the flare (80% of total flare
height). Sampling shall be conducted with appropriate
sampling probes adequate to high temperatures level (e.g.
inconel probes)

Continuously. Values to be averaged on a minute basis

Analysers must be periodically calibrated according to the
manufacturer’s recommendation. A zero check and a typical
value check should be performed by comparison with a
standard gas

Determination of the flare efficiency

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

SDG 13.2.1

fCcHa,EG,m
mg/m?3

Concentration of methane in the exhaust gas of the flare on a
dry basis at reference conditions in the minute m
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Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment

Relevant SDG Indicator

Data / Parameter

Gold Standard Climate Security and Sustainable Development

Document

Measurements by project participants using a continuous gas
analyser

Extractive sampling analysers with water and particulates
removal devices or in situ analyser for wet basis
determination. The point of measurement (sampling point)
shall be in the upper section of the flare in order that the
sampling is of the gas after consumption has taken place
(80% of total flare height). Sampling shall be conducted with
appropriate sampling probes adequate to high temperatures
level (e.g. inconel probes)

Continuously. Values to be averaged on a minute basis

Analysers must be periodically calibrated according to
manufacturer’s recommendation. A zero check and a typical
value check should be performed by comparison with a
standard gas

Determination of the flare efficiency

Measurement instruments may read ppmv or % values. To
convert from ppmv to mg/m3 simply multiply by 0.716. 1%
equals 10 000 ppmv

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

SDG 13.2.1

Flamem
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Flame on or Flame off

Flame detection of flare in the minute m
Project Participant

-

UEEEEnEh R nEiesN Measurements by project participants using a continuous Ultra
and procedures 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

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®3,

Additional comment Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

REEVEIRSIDICR plel{elde]g SDG 13.2.1
Data / Parameter Maintenancey

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

Maintenance events completed in year y
Project participants

|

RS nEhidnEiles Record the date that maintenance events were completed in
and procedures year y. 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 Daily

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*4,

Additional comment Monitoring of this parameter is required for the case of
enclosed 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 (Srec fiare).

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow

44 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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Relevant SDG Indicator
Data / Parameter

Unit

Description

Source of data

Value(s) applied

Measurement methods
and procedures

Monitoring frequency
QA/QC procedures

Purpose of data

Additional comment

Gold Standard

greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

SDG 13.2.1

TEG,m
oC

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

Measurements by project participants

Measure the temperature of the exhaust gas stream in the
flare by a Type N thermocouple. A temperature above 760°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.

Once per minute
Thermocouples will be replaced or calibrated every year.

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

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and Ilow
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)
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Tool to calculate project or leakage CO. emissions from fossil fuel

combustion

PEIE\EI S DI slel{elde]gl SDG 13.2.1

Data / Parameter FCiy

Description Quantity of fuel type i combusted in process j during the year
y

Source of data Sales of receipt

Value(s) applied 78

VEEEN =i Eilels s Use either mass or volume meters. In cases where fuel is

and procedures supplied from small daily tanks, rulers can be used to
determine mass or volume of the fuel consumed, with the
following conditions: The ruler gauge must be part of the daily
tank and calibrated at least once a year and have a book of
control for recording the measurements (on a daily basis or
per shift);

e Accessories such as transducers, sonar and piezoelectronic
devices are accepted if they are properly calibrated with the
ruler gauge and receiving a reasonable maintenance;

e In case of daily tanks with pre-heaters for heavy oil, the
calibration will be made with the system at typical operational
conditions.

Monitoring frequency Continuously

QA/QC procedures The consistency of metered fuel consumption quantities
should be cross-checked by an annual energy balance that is
based on purchased quantities and stock changes.

Where the purchased fuel invoices can be identified
specifically for the CDM project, the metered fuel consumption
quantities should also be cross-checked with available
purchase invoices from the financial records.
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Purpose of data Calculation of project emissions from fossil fuel combustion in
process

Additional comment Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

REE\EI S DICRslsl{elde]gl SDG 13.2.1

Data / Parameter NCVi,y

Description Weighted average net calorific value of fuel type i in year y (i
= LPG)

Source of data c) Regional or national default values

Value(s) applied 0.0465

Measurement methods &
and procedures

Monitoring frequency Review appropriateness of values annually

QA/QC procedures Verify if the value is within the uncertainty range of the IPCC
default values as provided in Table 1.2, Vol. 2 of the 2006
IPCC Guidelines. If the values fall below this range collect
additional information from the testing laboratory to justify
the outcome or conduct additional measurements. The
laboratories in a), b) or ¢) should have SO17025 accreditation
or justify that they can comply with similar quality standards.

Purpose of data Calculation of project emissions from fossil fuel consumption
for the flare ignition.
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Additional comment Option c) is used since a liquid fuel is considered and is based
on well documented reliable sources (i.e. Brazilian Energy
Balance). Information used with the purpose of calculating
expected emission reductions is in accordance with the values
provided in 2006 IPCC Guidelines.

Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEIE\EI IS DR slsl{elde]gl SDG 13.2.1

Data / Parameter EFcoz,1,y

Description Weighted average CO2 emission factor of fuel type i in year y
(i = LPG)
Source of data d) IPCC default values at the upper limit of the uncertainty at

95% confidence interval as provided in Table 1.2 of Chapter 1
of Vol.2 (Energy) of the 2006 IPCC Guidelines on National
GHG Inventories

Value(s) applied 0.0656

VR g= =l aal=ldalelslsi Not applicable since IPCC default value is used.
and procedures

Monitoring frequency Any future revisions of the IPCC Guidelines should be taken
into account.

QA/QC procedures Not applicable since IPCC default value is used.
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Purpose of data Calculation of project emissions from fossil fuel consumption
for the flare ignition

Additional comment Since this parameter is related to climate change measures in
means of a development of a GHG emission reduction project
activity authorized by its national Designated National
Authority (DNA), it contributes to:

e Indicator 13.2.1: Number of countries that have
communicated the establishment or operationalization
of an integrated policy/strategy/plan which increases
their ability to adapt to the adverse impacts of climate
change, and foster climate resilience and low
greenhouse gas emissions development in a manner
that does not threaten food production (including a
national adaptation plan, nationally determined
contribution, national communication, biennial update
report or other)

PEESVE eI pIeNfsl{eEde]gd Proposed Monitored Indicator
Related to SDG Target 5
Data / Parameter Quantity of women in managerial positions
-

Description Refers to number of female management employees
(managers) (full - time) at the organization as of the end of
the reporting period.

Source of data Project activity
Value(s) applied 1

VR =it Signed functional organizational chart showing women
and procedures leadership and decision-making positions

Monitoring frequency Once per year

QA/QC procedures -
Purpose of data -

Additional comment Since this parameter is related to gender equality, it

contributes to:

e 5.5: Ensure women'’s full and effective participation and
equal opportunities for leadership at all levels of
decision-making in political, economic and public life

Relevant SDG Indicator EESIBIIRItN-M]
Safeguarding Principles 6.1
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Total number of jobs.
:
Refers to total jobs generated as a result of the project.
Project participant. Based on:
Project onsite employees Social Records.
1

VRl cdalels /S Carried out by Project Participant

and procedures "The project shall disclose the following information

i. Total number of employees by employment contract
(permanent and temporary), by gender.

ii. Total number of employees by employment type (full-time
and part-time), by gender.

Monitoring frequency Once per year

QA/QC procedures -
Purpose of data -

Additional comment Since this parameter is related to Decent work and economic
growth, it contributes to:

e 8.5 By 2030, achieve full and productive employment
and decent work for all women and men, including for
young people and persons with disabilities, and equal
pay for work of equal value.

Also, the company offers free health assistance to its onsite

employees and their familiars. It also provide additional hazard
condition bonus.

RCEIEYEhIASIbICRls|[e=1e]g Safeguarding Principles 3

| Relevant SDG Indicator |
Labour Health Assistance
-
Provides Labor Health Assistance to all its onsite
employees

Project participant. Based on Labour Health Reports
1

Measurement methods [

and procedures

Monitoring frequency yearly

QA/QC procedures -

Purpose of data
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Additional comment Since this parameter is related to Community Health,

Safety and Working Conditions, it contributes to:

o Safeguarding Principle 3

Safeguarding Principles 3

Environmental Permit

:

Provides Environmental Permit of the Project Activity

Project participant. Based on valid Operational License
issued by the Local Environmental Agency.

1

Measurement methods &
and procedures

Monitoring frequency yearly

QA/QC procedures -
Purpose of data

Additional comment Since this parameter is related to Community Health,
Safety and Working Conditions, it contributes to:

e Safeguarding Principle 3

B.7.2 Sampling plan

>>

Not applicable

B.7.3 Other elements of monitoring plan

>>

The monitoring plan is done according to the methodology ACM0001, the applicable
tools, as well as per the the CDM Project Standard for Project Activities. Details are
available in section B.7.1 above.

All continuously measured parameters (LFG flow, CH4 concentration, flare
temperature, flare operating hours, engine operating hours, and engine electrical
output) are recorded electronically via a datalogger, located within the site boundary

which have the capability to aggregate and print the collected data at the frequencies
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as specified above. It is the responsibility of the Site Operator to provide all requested
data logs which is stored over the duration of the reporting period at the Site office.
The data logs are summarized into emission reduction calculation summaries prior to
each verification. This task is completed by CRE and reported directly to the DOE.
These logs are available as required by the DOE in order to prove the operational

integrity of the Project.

1. Introduction and Objectives
The two primary purposes of the monitoring plan are:
» To collect the necessary system data required for the determination the

emissions reductions; and

= To demonstrate successful compliance with established operating and
performance criteria to verify the emission reductions and generate the

respective CERs.

The operational data that is collected and used to support the periodic verification
report, required CER auditing. The monitoring plan discussed herein is designed to
meet or exceed the UNFCCC requirements (approved monitoring methodology
ACMO0001 ver. 18).

The routine system monitoring program required for the determination of the
emission reductions is discussed in section 2 below, while the additional system data
that is collected to ensure the safe, correct and efficient operation of the LFG

management system is discussed in section 3.

2. Training of monitoring personnel

Before commencement of the O&M phase, Conestoga-Rovers Engenharia Ltda (CRE)
conducted trainings and quality control programs to ensure that good management
practices are carried out and implemented by all project operating personnel in terms
of record-keeping, equipment calibration, overall maintenance, and procedures for
corrective action. Operation manuals are developed for the operating personnel. The
procedures for filing data and calculations to be performed by the LFG utilization

operator is included in a daily log to be placed in the main control room.
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3. Monitoring Work Program

The LFG monitoring program is a relatively simple, straight forward program designed
to collect system operating data required to safely operate the system and for the
verification of CERs. This data is collected in real time and provides continuous record
that is easy to monitor, review, and validate. The following sections outline and
discuss the following key elements of the monitoring program:

*» Flow measurement;

» Gas quality measurements;
= Uncombusted methane;

= Electrical Consumption;

» Project electricity output;

= Regulatory requirements;

= Data records; and

» Data assessment and reporting.

3.1. Flow Measurement

Following ACM0001, one flow meter was installed during Phase 1 (flaring) on the
piping, straight before the flares.

The flow of LFG collected by the system and subsequently utilized or flared are
measured via individual flow measuring devices suitable for measuring the
velocity and volumetric flow of a gas. One common example is an annubar. The
flow measurements are taken within the piping itself, and the flow sensors are
connected to transmitters that are capable of collecting and sending continuous
data to a recording device such as a datalogger.

The flow sensors are calibrated according to a specified temperature and
composition of the gas, thus the flow actually measured must be corrected to
according to actual temperature, pressure, and composition, thus density, of the
gas measured. The equipment selected allows dynamic compensation for these
parameters, normalized to a standard temperature, pressure, and gas

composition. For reporting purposes, the flows are generally required to be
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normalized to 0°C and 1.01325 bar at standard gas composition of 50%
methane and carbon dioxide each by volume.

The accuracy of a flow meter is dependent on the design of the equipment, and
the specific type of sensor used, however equipment is available that will provide
a minimum accuracy of +/- 2% by volume. The equipment selected for the site
utilizes a continuous monitoring system as defined in ACM0001, which measures

once every minute and aggregates flow data approximately once every hour.

3.2. Gas Quality

The two parameters that are most pertinent to the validation of CERs, as well as
the safe and efficient operation of the system are the concentration of methane
and oxygen in the gas stream delivered for utilization or diverted to flaring.
These two parameters are measured via a common sample line that is run to the
main collection system piping, and measured in real time by two separate
sensors, one each for methane and oxygen, installed as per ACM0001.

Regular calibration of the equipment is especially important, as the accuracy of
the methane and oxygen sensors is greatest within the expected range of the
gas stream to be measured. Equipment is readily available that will provide an
accuracy of at least +/- 1% by volume. The equipment selected for the site
aggregates gas compositions approximately once every 1 minute as per the

definition of a continuous monitoring system in ACM0001.

3.3. Uncombusted Methane
The efficiency of the enclosed flares is measured in each minute per the

methodological tool “Project emissions from flaring”.

3.4. Electrical Consumption

Electricity consumption will be continuously monitored by electricity meters.
Monthly electrical bills charged to the project are monitored and considered as

the actual energy consumption for the project.

3.5. Project Electricity Output
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The generated electricity supplied to the grid by the project activity is
continuously measured by an electricity meter and respective data is

electronically recorded.

3.6. LPG purchased
The mass of LPG purchased by the project developer will be continuously

monitored through the invoices issued by the LPG supplier.

3.7. Diesel purchased

Quantities of diesel used for the standby generator will be continuously
monitored and will be recorded via receipts and additional information is
delivered from the fuel company. In case of lack of information, IPCC guidelines

will be used.

3.8. Regulatory Requirements

Regulatory requirements relating to LFG projects are annually evaluated by
investigating municipal, state and national regulations pertaining to LFG. This is
done through consultation with the appropriate regulatory bodies, ongoing
discussion with regulators, and monitoring of publications delineating upcoming

legislative changes governing landfills and LFG.

4. Data records and storage
Data collected from each of the parameter sensors is transmitted directly to an
electronic database from which the CER volume calculations may be carried out. A
hard copy backup or reports of the data may be printed as required or recorded in
Portable Document Format (PDF).
Backup of the electronic data is conducted on a 2-3 minute intervals, as described
above.
4.1. Data Assessment and Reporting
Assessment of the flow and composition data described above coupled with the
operating hours of the engines/flare and engines/flare destruction efficiencies are
used to determine the quantity of CERs to be generated. For electricity

generation offsets, the appropriate emission factors will be applied.
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The destruction efficiency of the flare is a function of the internal combustion
temperature and resident holding time, which are generally measured by the
flare system controller and recorded for auditing purposes. Extensive technical
documentation is available that documents the destructive efficiency of the
enclosed drum flares that will be used, subject to the flow rate and combustion
temperature verification. Destruction efficiency will also be assessed periodically
through measurement of uncombusted methane emissions.

As discussed in Section 2.1, flow data is normalized to standard temperature,
pressure, and composition for reporting purposes. The data will be compiled and
assessed to produce the required quantification and validation. The periodic
monitoring report will contain the data required for the verification of the CERs,
and additionally may contain operational data from the collection system and
flaring system described below to illustrate that the system is well maintained
and operating at peak efficiency. Records of regular maintenance performed will

also be a component of the annual report.

5. Related monitoring and project performance review

CRE will conduct an additional operational monitoring of the LFG collection system to
check the project performance and ensure that the system is being operated both
correctly and efficiently. Periodic adjustments to the extraction wells will be required
to optimize the collection system effectiveness. LFG collection field adjustments will be
made based upon a review of the well performance history considered within the
context of the overall LFG collection field operation in order to maximize the collection
of methane balanced against minimization of any oxygen in the system that could
introduce unsafe operating conditions. Monitoring at each extraction well/trench will
consist of the following parameters: valve position, individual well/trench flow,
individual well/trench vacuum, and composition of the gas collected, i.e., methane,

carbon dioxide, and oxygen, using a portable measuring device.
6. Emergency procedures

As a precautionary measure, the Landtec® system is plugged to a battery-based

uninterruptible power supply (UPS) to avoid data loss due to power failures. As a
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backup is produced and stored off-site from the main recording system, no more than
2 to 3 minutes of data at a time would ever be lost due to a system malfunction.

All data will be collected through a Landtec® Field Analytical Unit (FAU) and will be
transmitted to a Landtec® Field Server Unit (FSU), which records the data on-site and
automatically sends it via a “always-on” Internet connection to an off-site server for
storage and off-site back-up. All collected data is available for viewing, report
generation, and retrieval through a Web interface, the EnviroComp™ Reporting
System (ECRS), which can be accessed from anywhere an Internet connection is
available. The plant Manager will check daily the records. In addition, it was
developed an Emergency Plan including others types of emergencies such as fire and

work accidents.

7. Calibration

All the measurement instruments will be subject to regular calibration as per
manufacturer’s specifications. The regular check and calibration will be made to the
operators. The plant Manager will be responsible for checking the equipment’s proper
working order, as well as checking and storing up the calibration certificates and
records. Calibration certificates will be kept for all the equipments until two years after

the end of the crediting period.

SECTION C. DURATION AND CREDITING PERIOD

C.1. Duration of project

C.1.1 Start date of project

>>
25/07/2008%

C.1.2 Expected operational lifetime of project

“SEarliest date on which the Project Developer has committed to expenditures related to the implementation of the
Project.
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>>

25y and 0 months?®,

46 Based on Article from VOL. 39, NO. 19, 2005 / ENVIRONMENTAL SCIENCE & TECHNOLOGY “Landfill-Gas-to-Energy

Projects: Analysis of Net Private and Social Benefits”, Department of Civil and Environmental Engineering. Carnegie
Mellon University. Evidence sent to DOE
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C.2. Crediting period of project
C.2.1 Start date of crediting period

>
CDM Crediting Period*’:

15t CP: From 08/07/2011 until 07/07/2018 (7 years - expired)
2" CP: From 08/07/2018 until 07/07/2025 (7 years)

37 CP: From 08/07/2025 until 07/07/2032 (7 years)

GS4GG Crediting Period?*®:

15t CP: From 08/07/2011 until 07/07/2018 (7 years - expired)
2"d CP: From 08/07/2018 until 07/07/2023 (5 years)

3 CP: From 08/07/2023 until 07/07/2026 (3 years)

C.2.2 Total length of crediting period

>>

5 years and 0 months.

SECTION D. SUMMARY OF SAFEGUARDING PRINCIPLES AND
GENDER SENSITIVE ASSESSMENT

D.1 Safeguarding Principles that will be monitored

According to APPENDIX 1 - SAFEGUARDING PRINCIPLES ASSESSMENT, no
safeguarding principles were defined as relevant and thus no mitigations measures

will be monitored.

47 Source: https://cdm.unfccc.int/Projects/DB/SGS-UKL1291802325.34/view
48 The total crediting period cannot exceed 15 years
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D.2. Assessment that project complies with GS4GG Gender Sensitive

requirements

Question 1 -
Explain how
the project
reflects the
key issues
and
requirements
of Gender
Sensitive
design and
implementatio
n as outlined
in the Gender
Policy?

Question 2 -
Explain how
the project
aligns with
existing
country
policies,
strategies and
best practices
Question 3 -
Is an Expert
required for
the Gender
Safeguarding
Principles &

Requirements
-

Gold Standard

The company has an integrated management system with
guidelines on compliance with the labor and human rights policy in
its operations. This internal norm foresees, among other things,
commitments that ensure gender equity. All employees in
management positions must sign a term of awareness of the
company's internal policies.

The company structure has few employees. However, it is possible
to verify the existence of women in management positions and the
non-existence of wage discrimination between men and women.

It is also important to note that this system includes guidelines for
internal and external company communication to ensure that all
actors directly or indirectly involved in its operations are well
informed about the project. In this sense, it is important to
highlight the relevance of the public meeting held in the past about
the implementation of the project, which was widely advertised in
the community, had an effective participation of the invited actors,
and counted with a significant presence of women, as reported in
the Stakeholder Consultation Report.

Brazil is a signatory to the identified commitment, which can be
verified at the following electronic address:
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg no

=IV-8&chapter=4&clang=_en
Additionally, as mentioned in the previous answer, a woman is

responsible for the execution of the project, which can be seen in

the organization chart of the company.

The project doesn’t trigger key Safeguarding Principles and
Requirements adopted by the Gold Standard. Section D.1.
highlights the project participant’s assessment of the key questions
on GS Safeguarding Principles & Requirements. The following
safeguarding principles and requirements are triggered by the

project.
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Question 4 - Almost two-thirds of those present at the public consultation
Is an Expert : . .

. meeting were women representing the most diverse local
required to
assist with stakeholders. As explained previously, no records of the meeting
Gender issues . . i . .
at the are available. In this sense, it is no longer possible to ascertain

Stakeholder whether the women present made comments and how they were

ion?
Consultations addressed. It should be noted, however, that the project constantly

receives public visits from schools and the local community and,
through the grievance mechanism described below, is open to

receive comments at any time.

SECTION E. SUMMARY OF LOCAL STAKEHOLDER CONSULTATION

The below is a summary of the 2 step GS4GG Consultation for monitoring purposes.
Please refer to the separate Stakeholder Consultation Report for a complete report on

the initial consultation and stakeholder feedback round.

E.1 Summary of stakeholder mitigation measures

>>

During the Global Stakeholder Process conducted while seeking CDM registration, a comment
was received trough UNFCCC platform.

Mr. Eloi Marcondes submitted the following comment:

"As in the case of other few landfill gas project activities implemented in Brazil in a public
landfill, information about the tendering process for the concession of the rights to explore
biogas from our public landfill by involved project participants is unclear and not transparent.
While the municipal administration of some cities in Brazil where LFG capture and
destruction/utilization CDM projects were implemented in public landfill (e.g. Sdo Paulo, Rio de
Janeiro) managed to take financial benefits of associated carbon revenues, the case of this
landfill in Manaus in unclear. As a citizen of Manaus, I would appreciate if it could be clarified
whether we citizens of Manaus will benefit from the exploration under a concession agreement
of biogas in our public landfill.

I hope this is not one more example of a not transparent and fair deal between a public entity
and private parties which harm the interest of the citizens like me.”

The comment was answered by the company during the validation of the CDM Project Activity,

as follow:
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"As a result of this Project Activity, the operation in Manaus landfill was significantly improved,
reducing the risk of environmental contamination and proliferation of disease-carrying animals.
Also, the odor was reduced considerably and in the future the city of Manaus shall benefit from
some additional electricity generation from renewable source.

The Project Activity is being implemented with private investment only.”

No comments were received from the stakeholders to whom letters were sent.

The design of the project was not modified as a result of the comment received during UNFCCC
GSP. As explained to the stakeholder, the company was granted a public concession and is
developed by private companies, therefore the project the developers cannot give account

from municipalities earnings.

During the SFR, conducted from 28/12/2022 up to 24/03/2023, some comments from

stakeholders were received, as below:

Ms. Gléria Carratte (City Councilor):
"Good morning, this landfill gas project is very important for our city, bringing effective
benefits around the environment around the environment, as well as for our entire population

that needs improvements that come to contribute with sustainable development.”

José Nelson Rosa (TUMPEX director):

“"The project to capture and burn gas from the Manaus landfill, which began in 2006, has since
then been fully meeting its objectives and, throughout these years, has been successful in
generating carbon credits, which carbon credits, which were made available on the
international market, as foreseen in the initial project. The energy generation phase is
underway, with the participation of major power generators, and a power generation station
has been installed.

The power generation station has been installed since 2019 on a pilot basis, which fully meets
the landfill's internal needs. The installation of the landfill gas capture, along with the installed
flare, has been fundamental to maintain the stability of the and, at the same time, generate

additional revenue for the community.”

Luzia Raquel Queiroz Rodrigues Said (Secretary of State for the Environment):
"In response to correspondence about public consultation to the community, regarding the
"Landfill Gas Project of Manaus", we attest to science on the subject and we inform you that

this Secretary of State for the Environment -SEMA does not have has contributions and/or
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comments on the reports of previous public consultations from 2006 to 2010, as presented in
that correspondence. In this opportunity, we place ourselves at your disposal for future
activities related to the achievement of the project's objectives, contributing to the reduction
of emissions of greenhouse gas (GHG) emissions and mitigating the adverse effects of climate
change, and we present the contact details of the Head of the Water Resources Advisory
Services - ASSHID, Mr. Maycon Douglas de Oliveira Castro, tel. 3659-1810 and e-mail
protocolo@sema.am.gov.br, for additional clarifications.”

Presented in a separate document “Manaus Stakeholder Consultation Report”
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E.2 Final continuous input / grievance mechanism

Method Chosen (include all known
details e.g. location of book, phone,Justification of Choice

number, identity (best practice)
of mediator)
Continuous Input / A Registry book is available at the s
Grievance Expression at Km 19 of Highway AM-010.
Process Book (mandator

The project owner’s office is publicl
disclosed and opened to beneficiari

GS Contact (mandatory)help@goldstandard.org -

Sao Paulo office: CRE is the project owner and is
Telephone access +55 (11) 3213-4400 available to address comments
(optional) Manaus office: received through its institution
+55 (11) 3213-4400 channels.

CRE is the project owner and is
Internet/email access http://conestoga.com.br/sobre-a- available to address comments

(optional) cre/contato/ received through its institution
channels.
No mediator is assumed to be
Nominated Independent necessary since there is a close
Mediator (optional) i contact between the company and

the local communities.

The project frequently receives

visits from the community (e.g.
Other Guided tours schools and associations). During

these visits, comments can be

recorded.
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APPENDIX 1 - SAFEGUARDING PRINCIPLES ASSESSMENT

Complete the Assessment below and copy all Mitigation Measures for each Principle into SECTION D above. Please refer to the

instructions in the Guide to Completing this Form.

Assessment Questions/
Requirements

Justification of Relevance How Project will achieve Mitigation Measures added
(Yes/potentially/no)

Requirements through to the Monitoring Plan (if

design, management or

required)

Principle 1. Human Rights

risk mitigation.

1. The Project Developer
and the Project shall
respect internationally
proclaimed human rights
and shall not be
complicit in violence or
human rights abuses of
any kind as defined in

of Human Rights

2. The Project shall not
discriminate with
regards to participation
and inclusion

the Universal Declaration

No

The project will export
renewable electricity to the
grid, avoiding the dispatch of
the same amount of electricity
from fossil-fuel based power
plants in the Brazilian National
Grid. Therefore, it provides
development opportunity to
all section of people proving
renewable energy and better
livelihood. Hence, the project
positively recognizes human
rights to sustainable
development.

Not applicable
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Brazil adopted ‘American
Convention on Human Rights’
1992 and the project is bound
to follow the rules and
regulation of host country.
Hence, the project does not
violate human rights
obligations adopted by the
host country.

The Brazilian Constitution
states in its article 5 that all
persons are equal before the
law, without any distinction
whatsoever, Brazilians and
foreigners residing in the
country being ensured of
inviolability of the right to life,
to liberty, to equality, to
security and to property.
Therefore, the project upholds
the principles of accountability
and the rule of law,
participation and inclusion,
and equality and non-
discrimination.
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Brazil adopted ‘American
Convention on Human Rights’
1992 and the project is bound
to follow the rules and
regulation of host country.
Hence, the project does not
violate human rights
obligations adopted by the
host country.

Brazil has ratified
‘International Convention on
the Elimination of All Forms of
Racial Discrimination :1969,
the project will not
discriminate with regards to
its participation and inclusion.

Principle 2. Gender Equality

1. The Project shall not
directly or indirectly lead
to/contribute to adverse
impacts on gender
equality and/or the
situation of women

No

The Citizens' Constitution
declared women equal to men
in all legal respects, explicitly
stating in Article 5 of Title II
that "men and women have
equal rights and duties under

Not applicable
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2. Projects shall apply the
principles of non-
discrimination, equal
treatment, and equal
pay for equal work

3. The Project shall refer to
the country’s national
gender strategy or
equivalent national
commitment to aid in
assessing gender risks

4. (where required)
Summary of opinions
and recommendations of
an Expert Stakeholder(s)

the terms of this
Constitution." The National
Council on Women's Rights,
formed in 1975, advocated
successfully on behalf of
including gender conscious
legislation in the new
constitution of 1988.

As explained above the
project does not contribute to
discrimination against women
or reinforce gender based
discrimination and/or
inequalities.

The project respects the key
gender issues and
requirements of gender-
sensitive design and
implementation of the project
(SDG#5). Brazil is a country
where gender inequality is
strong due to socio-cultural
heritage. It is very common to
see situations where men
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have better income than
women when exercising the
same employment position.
The project contributes to
achieve a gender equality and
income equivalence between
men and women by adopting
the better labour practices for
their employees.

2 ‘Gender sensitive’ Mandatory Requirements:

The Project shall complete the following gender assessment

questions

Is there a possibility that the No No. The project uses urban Not applicable
Project might reduce or put at solid waste as resource to
risk women’s access to or generate biogas and energy.
control of resources, Therefore, it does not put any
entitlements and benefits? risk to women’s access or

control of resources,

entitlements and benefits.
Is there a possibility that the No No. The project uses urban Not applicable
Project can adversely affect solid waste as resource to
men and women in generate biogas and energy.
marginalized or vulnerable Therefore, project does not
communities (e.g., potential
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increased burden on women or
social isolation of men)?

affect any marginalized or
vulnerable communities.

contribute to an increase in
women’s workload that adds
to their care responsibilities or

designed to increase
women s workload nor add
care responsibilities.

Is there a possibility that the No No. The project actually takes | Not applicable
Project might not take into care the uplift of women and

account gender roles and the men. In addition, biogas being

abilities of women or men to clean fuel, leads to low smoke

participate in the generation resulting health

decisions/designs of the benefits to end users.

project’s activities (such as

lack of time, child care duties,

low literacy or educational

levels, or societal

discrimination)?

Does the Project take into No The project does not Not applicable
account gender roles and the discriminate on basis of

abilities of women or men to gender, caste or religion.

benefit from the Project’s

activities (e.g., Does the

project criteria ensure that it

includes minority groups or

landless peoples)?

Does the Project design No No the Project was not Not applicable
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that prevents them from
engaging in other activities?

proposed Project would expose
women and girls to further
risks or hazards?

women and girls to further
risks or hazards.

Would the Project potentially No There is no place for Not applicable
reproduce or further deepen discrimination against women

discrimination against women in this Project. The project

based on gender, for instance, does not discriminate on basis

regarding their full of gender, caste or religion.

participation in design and

implementation or access to

opportunities and benefits?

Would the Project potentially No The Project will not limit Not applicable
limit women'’s ability to use, women “s ability regarding

develop and protect natural natural resources. The project

resources, taking into account does not have any major

different roles and priorities of impact on natural resources of

women and men in accessing the region.

and managing environmental

goods and services?

Is there a likelihood that the No No the Project will not expose | Not applicable

3.2.1. The Project shall not directly or indirectly lead to/contribute to adverse impacts on gender equality and/or
the situation of women. Specifically, this shall include (not exhaustive):

Gold Standard
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ownership rights regardless of
marital status - adopt project
measures where possible to
support to women's access to
inherit and own land, homes,
and other assets or natural
resources.

irrelevant to the Project. The
project proponent does not
discriminate on gender, caste,
religion etc.

(a) Sexual harassment and/or | No The project does not involve Not applicable
any forms of violence against any women workforce which
women - address the multiple may lead to sexual
risks of gender-based violence, harassment.
including sexual exploitation or
human trafficking.
(b) Slavery, imprisonment, No The project does not involve Not applicable
physical and mental drudgery, any women activity which
punishment or coercion of may lead to sexual
women and girls. harassment.
(c) Restriction of women's No The Project will not restrict Not applicable
rights or access to resources women ‘s rights or access
(natural or economic). regarding natural resources.
The project proponent does
not discriminate on gender,
caste, religion etc.
(d) Recognize women's No Marital status is completely Not applicable
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specifically

3.2.2 Projects shall apply the principles of nondiscrimination, equal treatment, and equal pay for equal work,

conditions do not limit the
access of women or men, as
the case may be, to Project
participation and benefits.

to Project participation and
benefits from either of these
conditions.

(a) Where appropriate for the No Yes, the Project has equal Not applicable
implementation of a Project, opportunity for women and

paid, volunteer work or men to contribute both in

community contributions will volunteer and working

be organized to provide the positions

conditions for equitable

participation of men and

women in the identified

tasks/activities.

(b) Introduce conditions that No The project proponent has a Not applicable
ensure the participation of stipulated human rights policy

women or men in Project that takes into account

activities and benefits based participation by both men and

on pregnancy, women.

maternity/paternity leave, or

marital status.

(c) Ensure that these No There is no limit on the access | Not applicable
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3.2.3. The Project shall refer
to the country’s national
gender strategy or equivalent
national commitment to aid in
assessing gender risks.

No

The Citizens’ Constitution
declared women equal to men
in all legal respects, explicitly
stating in Article 5 of Title II
that "men and women have
equal rights and duties under
the terms of this
Constitution.” The National
Council on Women’s Rights,
formed in 1975, advocated
successfully on behalf of
including gender conscious
legislation in the new
constitution of 1988.

Not applicable

Principle 3. Community Health, Safety and Working Conditions

1. The Project shall avoid
community exposure to
increased health risks
and shall not adversely
affect the health of the
workers and the

Potentially

The project uses urban solid
waste as resource to generate
biogas and energy.

The project has an effective
control of people and vehicles

Please see parameter “Labour
Health Assistance”

Please see parameter
“Environmental Permit”

community at the project site, provides
Labour Health Assistance to
its employees and counts with
valid operational licence
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issued by the Local
Environmental Agency.

Therefore, project does not
affect any marginalized or
vulnerable communities.

Principle 4.1 Sites of Cultural and Historical Heritage

Does the Project Area include
sites, structures, or objects
with historical, cultural,
artistic, traditional or religious
values or intangible forms of
culture?

>>

No

No cultural heritage is
observed on the project site,
thus no harm observed. The
Land for the project has been
approved by the local
Authorities.

Not applicable

Principle 4.2 Forced Eviction

and Displacement

Does the Project require or
cause the physical or economic
relocation of peoples
(temporary or permanent, full
or partial)?

>>

No

The proponent obtained
licencing approval for
establishing the plant. The
project does not involve and
is not complicit in involuntary
resettlement in any way.

Not applicable

Principle 4.3 Land Tenure and Other Rights
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a. Does the Project require any
change, or have any
uncertainties related to land
tenure arrangements and/or
access rights, usage rights or
land ownership?

b. For Projects involving land
use tenure, are there any
uncertainties with regards to
land tenure, access rights,
usage rights or land
ownership?

>>

No

The project does not require
any change to land tenure
arrangements and/or other
rights

The project activity does not
have any major impact on
land use patterns.

Not applicable

Principle 4.4 - Indigenous people

Are indigenous peoples No No cultural heritage/ Not applicable
present in or within the area of indigenous people are
influence of the Project and/or displaced due to the project.
is the Project located on
land/territory claimed by
indigenous peoples?
>>
Principle 5. Corruption
1. The Project shall not No Indulgence in corruption is an | Not applicable

involve, be complicit in
or inadvertently

illegal activity in the host
country and the local labour
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contribute to or
reinforce corruption or
corrupt Projects

compliance takes into account
of the same.

Principle 6.1 Labour Rights

1. The Project Developer
shall ensure that all
employment is in
compliance with national
labour occupational
health and safety laws
and with the principles
and standards embodied
in the ILO fundamental
conventions

2. Workers shall be able to
establish and join labour
organisations

3. Working agreements
with all individual
workers shall be
documented and
implemented and
include:

a) Working hours (must
not exceed 48 hours

Potentially

The project developer does
not complicit in any form of
forced or compulsory labour.
All employees offering their
services on a voluntary basis
and are free to quit the
services at any time without a
menace or penalty. The
project participants are
committed to apply safe and
healthy working conditions
during all phases of the
project. All employees of the
project are protected by the
Consolidation of Labour Laws

Brazil signed the Universal
Declaration of Human Rights
(UDHR), adopted by the
United Nations General
Assembly.

Refer to parameters “Number
of employment”
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per week on a regular

basis), AND The project neither employs
b) Duties and tasks, AND nor intends to employ child
c) Remuneration (must labour.

include provision for
payment of overtime),
AND

d) Modalities on health
insurance, AND

e) Modalities on
termination of the
contract with provision
for voluntary
resignation by
employee, AND

f) Provision for annual
leave of not less than
10 days per year, not
including sick and
casual leave.

4, No child labour is
allowed (Exceptions for
children working on their
families’ property
requires an opinion)
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Principle 6.2 Negative Economic Consequences

from a local grid or power
supply (i.e., not connected to
a national or regional grid) or
fuel resource (such as wood,
biomass) that provides for
other local users?

electricity to the national
electricity grid of Brazil. It
may use imported electricity
from the national grid when
the power plant is out of
operation. It does not use
energy from a local grid or

1. Does the project cause No The project involves in its Not applicable
negative economic core the solid waste
consequences during management and electricity
and after project generation. Thus, the project
implementation? did not cause negative
economic consequences
during and after project
implementation
Principle 7.1 Emissions
Will the Project increase No The project will reduce Not applicable
greenhouse gas emissions greenhouse gas emissions
over the Baseline Scenario? and fossil fuel use compared
to the baseline scenario.
Principle 7.2 Energy Supply
Will the Project use energy No The Project will supply Not applicable
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power supply or fuel resource
that provides for other local
users.

Principle 8.1 Impact on Natural Water Patterns/Flows

Will the Project affect the
natural or pre-existing pattern
of watercourses, ground-water
and/or the watershed(s) such
as high seasonal flow
variability, flooding potential,
lack of aquatic connectivity or
water scarcity?

No

As the project is a LFG
project, there is no impact of
water resources due to the
project security measures
such as drainage system and
impermeabilization.

Not applicable

Principle 8.2 Erosion and/or Water Body Instability
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a. Could the Project directly or
indirectly cause additional
erosion and/or water body
instability or disrupt the
natural pattern of erosion?

b. Is the Project’s area of
influence susceptible to
excessive erosion and/or
water body instability?

No

No. This is unlikely by the
project.

Not applicable

Principle 9.1 Landscape Modification and Soil

Does the Project involve the
use of land and soil for
production of crops or other
products?

No

The project is proposed to
establish at the land which
was not used for production of
crops and other products for a
long time.

Not applicable

Principle 9.2 Vulnerability to Natural Disaster
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Will the Project be susceptible
to or lead to increased
vulnerability to wind,
earthquakes, subsidence,
landslides, erosion, flooding,
drought or other extreme
climatic conditions?

No

The project is susceptible to
decreased vulnerability to
wind, earthquakes,
subsidence, landslides,
erosion, flooding, drought or
other extreme conditions.

Not applicable

Principle 9.3 Genetic Resources

Could the Project be negatively
impacted by or involve
genetically modified organisms
or GMOs (e.g., contamination,
collection and/or harvesting,
commercial development, or
take place in facilities or farms
that include GMOs in their
processes and production)?

No

The LFG plant does not make
use of genetically modified
organisms or GMOs

Not applicable

Principle 9.4 Release of pollutants
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Could the Project potentially
result in the release of
pollutants to the environment?

No

The project takes a
precautionary approach
regarding environmental
challenges and is not complicit
in practices contrary to the
precautionary principle. The
environment is protected by
several Laws and Regulations
in Brazil. The purpose of the
“Law on Environmental
Protection” is to protect the
environment with principles of
sustainable development and
environment (by means of
Environment Protection Act,
1986) . The project owner
also follows necessary
procedures for environmental
safety at the project.

Not applicable

Principle 9.5 Hazardous and Non-hazardous Waste
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Will the Project involve the
manufacture, trade, release,
and/ or use of hazardous and
non-hazardous chemicals
and/or materials?

No

Project does not involve

emission of Hazardous waste.

Not applicable

Principle 9.6 Pesticides & Fertilisers

Will the Project involve the
application of pesticides and/or
fertilisers?

No

Not applicable for project
activity

Not applicable

Principle 9.7 Harvesting of Forests

Will the Project involve the
harvesting of forests?

No

Not applicable for project
activity

Not applicable

Principle 9.8 Food
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Does the Project modify the
quantity or nutritional quality
of food available such as
through crop regime alteration
or export or economic
incentives?

No

Not applicable for project
activity

Not applicable

Principle 9.9 Animal husbandry

Will the Project involve animal
husbandry?

No

Not applicable for project
activity

Not applicable

Principle 9.10 High Conservation Value Areas and Critical Habitats

Does the Project physically
affect or alter largely intact or
High Conservation Value (HCV)
ecosystems, critical habitats,
landscapes, key biodiversity
areas or sites identified?

No

The environmental impact of
the proposed project was
considered negligible and the
Environment Authority
granted environmental
approval for the project

Not applicable

Principle 9.11 Endangered Species
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a. Are there any endangered
species identified as potentially
being present within the
Project boundary (including
those that may route through
the area)?

b. Does the Project potentially
impact other areas where
endangered species may be
present through
transboundary affects?

No

No. The project does not
impact other areas where
endangered species may be
present.

Not applicable
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APPENDIX 2- CONTACT INFORMATION OF PROJECT
PARTICIPANTS

elgsEhlr&1dlelaMaE[na[SB Conestoga-Rovers Engenharia Ltda.

Registration number
with relevant

authority

Street/P.O. Box Av. Adolfo Pinheiro, 1000 - Conj 101, 10° Andar
Building

City Sao Paulo

State/Region SP

Postcode 04734-002

Country Brazil

Telephone +55 11 3213-4400

E-mail fpileggi@craengenharia.com.br
Website www.craengenharia.com.br
Contact person Flavia Pileggi

Title
Salutation
Last name
Middle name
First name
Department
Mobile
Direct tel.

Personal e-mail
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APPENDIX 3-LUF ADDITIONAL INFORMATION

Risk of change to the Project Area i
during Project Certification Period:
. . o N/A

Risk of change to the Project activities
during Project Certification Period:
Land-use history and current status of S
Project Area:
Socio-Economic history:

N/A
Forest management applied (past and
future)
Forest characteristics (including main i
tree species planted)
Main social impacts (risks and benefits)

N/A

Main environmental impacts (risks and
benefits)

Financial structure WA
Infrastructure (roads/houses etc): S
Water bodies:

Sites with N/A
special significance for indigenous p
eople and local communities -

resulting from the

Stakeholder Consultation:

N/A

Where indigenous people and local
communities are situated:

Where indigenous people and local S

communities have legal rights,
customary rights or sites with special
cultural, ecological, economic, religious
or spiritual significance:
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APPENDIX 4-SUMMARY OF APPROVED DESIGN
CHANGES

No design changes occurred so far under GS4GG Standard.
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Revision History

Version Date Remarks

1.3 14 April Integrated the design change memo as annex of the document.
2023 Editorial changes

1.2 14 October Hyperlinked section summary to enable quick access to key sections
2020 Improved clarity on Key Project Information

Inclusion criteria table added

Gender sensitive requirements added

Prior consideration (1 yr rule) and Ongoing Financial Need added
Safeguard Principles Assessment as annex and a new section to
include applicable safeguards for clarity

Improved Clarity on SDG contribution/SDG Impact term used
throughout

Clarity on Stakeholder Consultation information required
Provision of an accompanying Guide to help the user understand
detailed rules and requirements

1.1 24 August Updated to include section A.8 on ‘gender sensitive’ requirements
2017
1.0 10 July 2017 Initial adoption
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