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Monitoring report form for CDM project activity

(Version 09.0)

MONITORING REPORT

Title of the project activity

Brazil NovaGerar Landfill Gas to Energy Project

UNFCCC reference number of the project

report

. 0008
activity
Version number of the PDD applicable to 11
this monitoring report
Version number of this monitoring report | 4
Completion date of this monitoring 21/11/2021

Monitoring period number

13t Monitoring Period?

Duration of this monitoring period

03/03/2020 — 31/12/2020

Monitoring report number for this
monitoring period

Project participants

Haztec Tecnologia e Planejamento Ambiental S.A. (Brazil)
ALLCOT AG (Switzerland)

Host Party

Brazil

Applied methodologies and standardized
baselines

ACMO001: Flaring or use of landfill gas, version 19.0

Sectoral scopes

Sectoral Scope: 1 -Energy industries (renewable — / non-
renewable sources)
Sectoral Scope: 13 (waste handling and disposal)

Amount of GHG emission reductions or
net anthropogenic GHG removals
achieved by the project activity in this
monitoring period

Amount achieved

Amount achieved
from 1 January

from 1 January

Amount achieved
before 1 January

2013 until 31
2013 December 2020 e
0tCO2e 490,096 tCO2e 0 tCO2e

Amount of GHG emission reductions or
net anthropogenic GHG removals
estimated ex ante for this monitoring
period in the PDD

517,3462 tCO2e

1 Corresponding to 2" Monitoring Period from the 3™ Crediting Period.
2 Calculated proportionally by multiplying the total estimative for 2020 (622,857 tCO2e) by the quotient between the
number of days in this monitoring period for that year (304 days) and the total number of days (366 days).
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SECTION A.  Description of project activity

A.1l. General description of project activity

>>

The initial purpose of the Brazil NovaGerar Landfill Gas to Energy Project was to capture the
landfill gas (LFG) generated at the NovaGerar sites (Marambaia and Adrianépolis) and to use it for
power generation and/or flaring. The Project site is located in Nova lguacu, State of Rio de Janeiro,
Brazil.

The project activity generates emission reductions by avoiding methane emissions through the
destruction of the methane generated by the landfill.

The Marambaia dump site opened in 1986 and closed in February 2003; about 700,000 tons of
waste was disposed at the site. The Adriandpolis landfill started operations in February 2003, and
is currently disposing about 3,000 tons of municipal solid waste per day. The Adrianépolis and
Marambaia sites are adjacent to each other located beside a densely populated section of the
municipality of Nova Iguagu, Rio de Janeiro, with more than 800,000 inhabitants. The project
consists of two phases:

¢ Phase I: Collection and flaring of LFG, reducing uncontrolled release of methane;
¢ Phase II: Generation of electricity from LFG, reducing CO2 emissions associated to the use
of grid electricity.

Currently the project has implemented Phase | and Il. The LFG collection and flaring system in
Adrian6polis have been in operation since 15/03/2007. Marambaia system started operations in
17/05/2007 and has been closed since 2010.

Electricity generation component (Phase IlI) started on 07/05/2019, when generation units GG1 to
GG12 were authorized to start the commercial operation. The commissioning tests of units GG1 to
GG6 and GG7 to GG12 were commissioned on 19/12/2018 and 21/12/2018, respectively. The
commissioning tests of units GG13 to GG16 were concluded on 01/07/2020, and these units are
operational since 01/11/2020.

The low flow and gas quality (methane percentage) in Marambaia site indicated that operation is
not economically viable. Therefore, as described in the registered PDD, the project activity no
longer extracts LFG from this site.

The project consists of a LFG collecting system, LFG pre-treatment system, open flaring system,
electricity generation system and grid connection system. First, the landfill gas is collected, and
then through a network composed of transportation pipes, the landfill gas reaches the pre-
treatment system in which the moisture is removed.

After the gas is treat it is sent to the electricity generation plant. Electricity generated by the project
is exported to the Brazilian National Interconnected System (NIS). Flare system is kept operational

to ensure the combustion of LFG (e.g., maintenance, breakdown or when the volume of gas
exceeds the capacity of the power generation system).

The project process is shown in the following simplified monitoring diagram:
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Figure 1: Location of the Project Activity
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The total emission reductions achieved in this monitoring period is 490,096 tCOze.

A.2. Location of project activity
>>

The project site is located at approximately 10 Km from the Nova Iguacu downtown, province of
Rio de Janeiro, Brazil. Latitude 22.666667 S; Longitude: 43.466667 W.

Figure 2: Location of the Project
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A.3. Parties and project participants

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

Haztec Tecnologia e Planejamento

Brazil (host) Ambiental S.A.

No

Switzerland ALLCOT AG No
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A.4. References to applied methodologies and standardized baselines
>>
The project renewed its crediting period applying the latest version of the approved baseline
methodology ACMO0001 - “Flaring or use of landfill gas” (Version 19.0)3.

Tools to which the methodology refers are:

e Large-scale Consolidated Methodology ACMO0001: “Flaring or use of landfill gas” (Version
19.0)%

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

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

e TOOLO4 Methodological tool: “Emissions from solid waste disposal sites” (Version 08.0);

e TOOLO5 Methodological tool: “Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation” (Version 03.0)8;

e TOOLO06 Methodological tool: “Project emissions from flaring” (Version 03.0)°;
TOOLO08 Methodological tool: “Tool to determine the mass flow of a greenhouse gas in a
gaseous stream” (Version 03.0);

e TOOL09 Methodological tool: “Determining the baseline efficiency of thermal or electric
energy generation systems” (Version 02.0)*;

e TOOL10 Methodological Tool: “Tool to determine the remaining lifetime of equipment”
(Version 01)*?;

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

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

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

e TOOL32 Methodological tool: “Positive lists of technologies” (Version 01.0)¢

A.5. Crediting period type and duration
>>

The project activity has a crediting period that can be renewed two times. The current third
crediting period of the project activity, to which this monitored period applies, began on 01/07/2018
and runs for 7 years until 30/06/2025.

SECTION B. Implementation of project activity

B.1. Description of implemented project activity
>>

3 https://cdm.unfccc.int/methodologies/DB/JPYB4DYQUXQPZLBDVPHA87479EMYSOM
4 https://cdm.unfccc.int/methodologies/DB/JPYB4DYQUXOQPZLBDVPHA87479EMY9OM
5 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-02-v7.0.pdf

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

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

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

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

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

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

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

13 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-12-v1.1.0.pdf
14 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf

15 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-11-v3.0.1.pdf
16 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-32-v1.pdf
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The sanitary landfill is divided into 4 cells for waste disposal, named Sub-Landfill 1, 2, 3 and 4
(Figure 3).

Figure 3: Disposition of the 4 cells in the landfill

2k

= "SUb-Landfilt 2},’5" <

Initially, the waste was only disposed in 2 cells (Sub-Landfill 1 and Sub-Landfill 3) and the gas
extraction system was operating only in the Sub-Landfill 1. In November 2008, the Sub-Landfill 4
started to receive waste and the gas extraction system was extended to Sub-Landfill 3. Later on, in
June 2010, the gas extraction system was extended to Sub-Landfill 4.

The process in which the LFG is collected and used for electricity generation or flared has 3 main

stages:
1.

2.
3.

LFG is collected in the biogas wells and transported in the landfill pipeline system with the
use of two blowers;

LFG enters in the pre-treatment system which removes excess moisture and impurities;
LFG is sent to the generation units or to the flare system for electricity generation or its
combustion, respectively.

Landfill gas collection System:

Vertical wells used to extract gas and leachate;

Horizontal wells used to extract gas;

Wellheads designed as a looping system in order to allow partial or total loss of header
function in one direction without losing gas system functionality;

Condensate extraction and storage systems installed at strategic low points throughout the
gas system; and

Pipeline structures connected with the flare system.
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Figure 4: LFG pipeline collection system

The condensed biogas generated inside the pipeline is continuously collected and sent to the de-
humidification unit and then to the leachate treatment station of the project site.

Landfill gas flaring system:
¢ One open flare with burning controlled system (sincel7/02/2017);
e Blowers system used to create negative pressure in the pipeline structures in order to send
the landfill gas to the flaring system;
e Equipment to continuously monitor the landfill gas methane composition, gas flow, and flare
temperature;
e Security restart system in case the flaring system is turned off.

The flaring system is controlled by a Programmable Logic Controller (PLC) which receives and
transmits signals associated to the operating conditions of the flare. The open flare used (Figure 5)
is designed to operate continuously to safely destroy the biogas generated by solid waste and will
achieve destruction efficiency of 50%?*’

Figure 5: Example of flare system — Adrian6polis Landfill/Brazil.
’i 3

Electricity generation from LFG:

17 Open flare manufacturer technical data
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The power generation system amounts 21.932 MW of installed capacity. The electricity generated
by the Project is exported to the interconnected national electricity grid. The technical specification

of the equipment is presented in table below.

Table 1 — Technical specifications of group generators.

Engines

Group

Generator | Manufacturer Model Serial Number Installed Year

capacity (kW)

GG 01 GE Jenbacher | JGC 420 GS-L.L. 1347998 1.411 2017
GG 02 GE Jenbacher | JGC 420 GS-L.L. 1348011 1.411 2017
GG 03 GE Jenbacher | JGC 420 GS-L.L. 1348025 1411 2017
GG 04 GE Jenbacher | JGC 420 GS-L.L. 1348046 1411 2017
GG 05 GE Jenbacher | JGC 420 GS-L.L. 1348067 1.411 2017
GG 06 GE Jenbacher | JGC 420 GS-L.L. 1348081 1411 2017
GG 07 GE Jenbacher | JGC 420 GS-L.L. 1348191 1.411 2017
GG 08 GE Jenbacher | JGC 420 GS-L.L. 1348270 1411 2017
GG 09 GE Jenbacher | JGC 420 GS-L.L. 1348246 1.411 2017
GG 10 GE Jenbacher | JGC 420 GS-L.L. 1347985 1.411 2017
GG 11 GE Jenbacher | JGC 420 GS-L.L. 1348091 1411 2017
GG 12 GE Jenbacher | JGC 420 GS-L.L. 1348109 1.411 2017
GG 13 GE Jenbacher J420 GS-C611 1178391 1.250 2016
GG 14 GE Jenbacher J420 GS-C611 1178413 1.250 2016
GG 15 GE Jenbacher J420 GS-C611 1185449 1.250 2016
GG 16 GE Jenbacher J420 GS-C611 1185452 1.250 2016

The system has installed backup diesel generators, to supply electricity for the project in case of
power shortage. The specification of these equipment is presented in the table below:

DEISEL GENERATORS

Manufacturer CATERPILLAR CATERPILLAR
Model GES350 C15
Serial Number / Patrimonial
Number 0730912 FTH15369
Capacity 350 KVA 450/562,5KVA
Year 2008 202018
From 13/02/2020 to From 04/09/2020 to
Period 03/09/2020 31/12/2020

Data and monitoring readings are routinely uploaded (every minute) to the external data center of
the management program, manufactured and managed by an independent third party. The project
participants can access all readings in any place and time through the software provider program
website which analyses and calculates all the information related to the facility management,
operation and carbon Credit Emission Reduction (CER) control.

18 Source:
https://parts.cat.com/AjaxCATPartlL ookupResultsView?link=CE 1tToQMn5aJ4%2FOcX04S4n0Up6cJIxpg3uhat3ZIXtO80Nyh0QM2L
c3CNC9GNRdvz&catalogld=10051&serialNumber=FTH15369&langld=-6&requestType=2&storeld=21801&keyword=
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In addition, the project operator registered every event occurred during the monitored period. The
relevant downtimes (duration of more than one hour) are presented in the table below. The
complete set of records was made available to the DOE during the verification.

Start End Duration
(dd/mm/yyyy (dd/mm/yyyy . Recorded reason for shutdown
) . (hh:mm)
hh:mm) hh:mm)

03/03/2020 07:40 | 03/03/2020 15:06 07:26 Annual Preventive Maintenance (Demisters)

04/03/2020 02:56 | 04/03/2020 07:05 04:09 Generator Failure

10/03/2020 09:12 | 10/03/2020 11:42 02:30 ;%Wé{g)“tage (shutdown in the substation of

01/04/2020 09:00 | 01/04/2020 10-12 1:12 Maintenance in the electric grid - Light (Plant
connected to the generator)

06/04/2020 09:12 | 06/04/2020 10:12 1:00 Input collector maintenance

02/05/2020 18:27 | 03/05/2020 00:08 5:41 Power outage

04/05/2020 08:38 | 04/05/2020 10:50 2:12 Input collector maintenance

18/05/2020 10:56 | 18/05/2020 11:59 1:03 ztog‘:;;))EXChange Light/ Generator (generator

22/05/2020 18:41 | 22/05/2020 20:50 2:09 Power Outage

05/06/2020 08:08 | 05/06/2020 09:40 1:32 Aggreko Connection to Delivery Point

10/06/2020 09:42 | 10/06/2020 11:03 1:21 PLC Card Exchange

22/06/2020 08:07 | 22/06/2020 10:02 1:55 Input Collector Maintenance (Plant Connected
to Generator)

25/06/2020 17:05 | 25/06/2020 18:20 1:15 PLC Card Exchange

08/07/2020 11:03 | 08/07/2020 12:08 1:.05 Power Outage

24/07/2020 09:22 | 24/07/2020 11:49 2:27 Communication Failure between PC and PLC

05/08/2020 07:56 | 05/08/2020 14:52 6:56 Assembly of the 7.500 Nm?3/h blower

06/08/2020 08:14 | 06/08/2020 14:28 6:14 Supervisory update for inclusion of the new

14/08/2020 07:36 | 14/08/2020 09:12 1:36 Power Outage

18/08/2020 20:08 | 19/08/2020 06:04 9:56 PLC programming logic failure

22/08/2020 09:01 | 22/08/2020 11:35 2:34 Power Outage

31/08/2020 08:58 | 31/08/2020 10:06 1:08 Power Outage

04/09/2020 15:26 | 04/09/2020 17:06 1:40 563 KVA generator test

08/09/2020 10:21 | 08/09/2020 11:31 1:10 Power Outage

07/10/2020 00:49 | 07/10/2020 02:01 1:12 Low compressed air pressure

14/10/2020 09:02 | 14/10/2020 19:24 10:22 NIEGAR/AB shutdown request

31/10/2020 19:28 | 31/10/2020 20:37 1:09 Power Outage

16/11/2020 15:45 | 16/11/2020 16:49 1:04 Power Outage

17/11/2020 05:49 | 17/11/2020 06:55 1:06 Power Outage

20/11/2020 11:09 | 20/11/2020 12:17 1:08 Inlet manifold maintenance

19/12/2020 09:33 | 19/12/2020 10:36 1:03 Power Exchange Light/Generator

23/12/2020 09:41 | 23/12/2020 11:32 1:51

Input Collector Maintenance

B.2. Post-registration changes

B.2.1. Temporary deviations from the registered monitoring plan, applied methodologies,
standardized baselines or other methodological regulatory documents

>>This deviation is applied for the period between 01/11/2020 until 31/12/2020.

Generation units #13 to #16 became operational on 01/11/2020. However, the gas flow meter was

connected to the supervisory system only on 01/01/2021, i.e. after the current monitored period.
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For this reason, a temporary deviation from the monitoring plan is being requested for full months
of November and December 2020, specifically related to the gas used to generate electricity in
generators #13 to #16.

It's worth mentioning that the plant operated normally and electricity generated by these units were
correctly registered by the supervisory system. Hence, emission reductions will be claimed
according to a conservative estimative based on the electricity exported using landfill gas.

The estimative of methane volume into power plant will be based on the electricity exported to the
grid instead of electricity generated by the power plant, which is greater as it includes the electricity
for self-consumption by the plant equipment. The methane fed to the engines will be calculated as
follows:

_ ECgy, = (Conversion rate MWh to T])

Fensmn = (NCVeys) % Eleff
Where:
FchaeL = Amount of methane in the LFG which is used for electricity

generation (tCH4)

Net amount of electricity generated using LFG and exported to
the grid during the monitoring period applying deviation
(MWh)*®

Unit conversion rate from MWh to TJ (0.0036 TJ/MWh)2°

ECsL

Conversion rate MWh to TJ

NCVcha Net calorific value of methane at reference conditions (0.0504
TJ/tCH4) according to ACM0001 v19.
El.eff = Efficiency of engine, assuming a 100% plant load factor as a

conservative approach (38.72%)

Then, the emission reductions will be calculated accordingly to the methodologies and tools
defined in the registered PDD and in the Section E of this monitoring report.

B.2.2. Corrections
>>
Corrections approved by the Board prior to this monitoring period:

- Post Reqistration changes PRC-0008-001approved on 10 Feb 2014
- Post Reqistration changes PRC-0008-002 approved on 26 Jun 2014

Corrections to be approved by the Board along with this monitoring period verification

Along with this verification, it will be proposed a post registration change in the registered PDD. A
new PDD version aiming at revising:

e Section A.4. Project Participant ALLCOT AG (Party involved Switzerland), at the time of
renewal of crediting period, filed “Indicate if the Party involved wishes to be considered as

19 According to exported electricity reports provided by PP

20 According to MIT Units & Conversions Fact Sheet. Source: https:/cngcenter.com/wp-
content/uploads/2013/09/UnitsAndConversions.pdf, accessed on 11/06/2021.

21 As a conservative approach and in order to lower the calculated volume of CH4 fed into the group
generators, a 100% load factor corresponding 38.72% efficiency of engine (according to group generator
data sheet) was adopted.
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project participant (Yes/No)” was mistakenly considered as Yes, but in fact Party
Switzerland does not wishes to be considered as Project Participant. Thus, field “Indicate if
the Party involved wishes to be considered as project participant” has been corrected as
“No”.

o Due to the complexity of the recent crediting period renewal and PRC-0008-005 processes,
the project participant by mistake did not updated parameters below, according to the
project operational reality:

o The waste composition was corrected according to the data monitored by the
project proponent available at the time of crediting period renewal and validation of
the Project Activity but by mistake not considered in the PDD at that time.

No significant difference can be observed with respect to the information provided in the
last registered version of the PDD, but emission reductions were revised accordingly.

B.2.3. Changes to the start date of the crediting period
>>
Not applicable.

B.2.4. Inclusion of monitoring plan
>>
Not applicable.

B.2.5. Permanent changes to the registered monitoring plan, or permanent deviation of
monitoring from the applied methodologies, standardized baselines, or other
methodological regulatory documents

>>

Permanent changes from registered monitoring plan approved by the Board prior to this
monitoring period:

Post Reqistration changes PRC-0008-001 approved on 10 Feb 2014

Permanent changes from registered monitoring to be approved by the Board along with this
monitoring period verification:

Along with this verification, it will be proposed a post registration change in the registered
monitoring plan of the registered PDD. A new PDD version aiming at revising Section B.6.1 in
order to include additional options to determine the mass flow of gases containing methane
depending on the properties (e.g. temperature, humidity, among others) of the monitored gas flow
(i.e. LFG or biomethane) is submitted.
The inclusion of other options provided by the tool that were not considered in the registered
version of the PDD, mainly Option C, will increase consistency between the PDD and the
operational reality of the project. As a consequence of the Option C inclusion, fixed parameters P,
(Total pressure at normal conditions) and T, (Temperature at normal conditions) were included.
This modification corresponds to item c), paragraph 1 of the Project Standard Appendix:
“(c) Changes to the monitoring of a registered CDM project activity that have no material impact
on the applicability of the applied methodologies or the other applied methodological regulatory
documents, or the accuracy and completeness of the monitoring;”

B.2.6. Changes to project design
>>

Changes to project design approved by the Board prior to this monitoring period:
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Validation report form for post-registration changes for CDM project activities, version 1.1, dated
18/05/2021, approved by the DOE. PDD, applicable to PDD version 7.1, dated 13/05/2021.

Changes to project design of the registered PDD of the third crediting Period?*:

During the current crediting period, a request for post registration change was submitted for the
prior approval of the Board. The request PRC-0008-005 was approved?? on 15/04/2021.

3rd PRC, submitted with the present monitoring report: “(d) Changes to the project design of a
registered CDM project activity that do not adversely impact any of the following:

() The applicability and application of the applied methodologies, the applied standardized
baselines and the other applied methodological regulatory documents with which the project
activity has been registered,;

(i) The additionality of the project activity;
(i) The scale of the project activity.”

o LFG collection efficiency has changed from 50% (according to Data / Parameter table 6
from ACMOO001 version 19.0, default value) to 95% (according to project's technical
specifications?¥). This change does not adversely impact the electricity generation that was
estimated prior to the PRC and therefore the additionality by that fact that electricity
generation was stated in the previously approved additionality financial analysis, under tab
“Schedule Engines”, cells 119 to 125, according to the calculation below:

Ex-ante S.um of the number
earl installed number of davs Plant
yearly _ capacity of of hours ' aay Load
electricity = 7. ) X inthe x
eneration electricity in a day ear Factor
9 (MWh) gener(atior; plant (h) (gj/ays) (100%)%®
MW

Thus, it is demonstrated that collection efficiency does not impact electricity generation that was
estimated prior to the PRC and therefore the additionality.

The financial analysis of the present PDD was updated by changing only the Plant Load Factor
from 92% to 100%, the maximum possible valuer in order to conservatively demonstrate
additionality.

These revisions neither influences the applicability of the methodology nor the additionality and
scale of the project, as determined in the provisions of the applicable paragraph of the Project
Standard.

22 please refer to the registered PDD for a complete list of the changes, corrections and deviations approved by the
Board since the Project was first registered, i.e. changes requested during the first and second crediting periods.

23 Available at: <https://cdm.unfccc.int/PRCContainer/DB/prcp653500754/views.

24 Technical specification Report carried out by Biotecnogas, company currently responsible for project LFG
collection system continuous management. The study considered future technical plans aspects to the
improvement of the collection system.

25 Appropriate value calculated based on data provided by the electricity plant owner, where:
Load Factor (%) = Electricity generated in the plant (MWh) / Installed capacity (MW) / 8760
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B.2.7. Changes specific to afforestation or reforestation project activity
>>
Not applicable.

SECTION C. Description of monitoring system
>>

The monitoring plan is done according to the applicable version of methodology ACM0001 and
relevant tools, as well as per the CDM project standard. A detailed description of the monitoring
procedures is provided in Section B.7.3. of the registered PDD and includes, but is not limited to:

objectives, training of the personnel, measurement procedures and quality assurance of the
monitored parameters.
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Figure 6 — lllustrative diagram of the monitoring equipment and parameters.

All data are electronically collected and continually stored in a server.

Monitoring instruments, described in the below table, were running properly and calibrated during
this monitoring period. No errors or uncertainties were applied to the monitored data in the relevant
monitoring period due to delayed calibration.
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Parameter name Range Accuracy Manufacturer Model Serial number Starting Period | Finishing Period Calleien D{:\te (.)f Validity Erro_r )il el Gl
frequency Calibration discount (%) coverage status
Methane fraction in LFG 0 - 100% CH4 2% SIEMENS Ultramat 23 N1C7778 03/03/2020 17/03/2020 16/04/2019 15/04/2020 ok
0 - 100% CH4 2% SIEMENS Ultramat 23 N1C7778 18/03/2020 20/08/2020 1year 18/03/2020 17/03/2021 ok
0 - 100% CH4 2% SIEMENS Ultramat 23 N1F6767 21/08/2020 31/12/2020 18/03/2020 17/03/2021 ok
LFG Pressure 0 - 250 mbar 0.06% ABB 266HSH 3K646619004047 03/03/2020 31/12/2020 1year 27/01/2020 26/01/2021 ok
LFG Temperature 0 to 100°C 0.10% Elsi PT100 E19TP0083 03/03/2020 31/12/2020 2 years 29/01/2020 28/01/2022 ok
LFG flow to GG1 0 - 160 mbar 0.06% ABB 266DSH 3K646618004288 03/03/2020 31/12/2020 4 year 15/02/2018 14/02/2022 ok
LFG flow to GG2 0 - 160 mbar 0.06% ABB 266DSH 3K646618004287 03/03/2020 31/12/2020 4 year 14/02/2018 13/02/2022 ok
LFG flow to GG3 0 - 160 mbar 0.06% ABB 266DSH 3K646618004283 03/03/2020 31/12/2020 4 year 15/02/2018 14/02/2022 ok
LFG flow to GG4 0 - 160 mbar 0.06% ABB 266DSH 3K646618008068 03/03/2020 31/12/2020 4 year 19/03/2018 18/03/2022 ok
LFG flow to GG5 0 - 160 mbar 0.06% ABB 266DSH 3K646618005641 03/03/2020 31/12/2020 4 year 26/02/2018 25/02/2022 ok
LFG flow to GG6 0 - 160 mbar 0.06% ABB 266DSH 3K646618004284 03/03/2020 31/12/2020 4 year 15/02/2018 14/02/2022 ok
LFG flow to GG7 0 - 160 mbar 0.06% ABB 266DSH 3K646618004285 03/03/2020 31/12/2020 4 year 16/02/2018 15/02/2022 ok
LFG flow to GG8 0 - 160 mbar 0.06% ABB 266DSH 3K646618004289 03/03/2020 31/12/2020 4 year 15/02/2018 14/02/2022 ok
LFG flow to GG9 0 - 160 mbar 0.06% ABB 266DSH 3K646618004294 03/03/2020 31/12/2020 4 year 15/02/2018 14/02/2022 ok
LFG flow to GG10 0 - 160 mbar 0.06% ABB 266DSH 3K646618004282 03/03/2020 31/12/2020 4 year 20/02/2018 19/02/2022 ok
LFG flow to GG11 0 - 160 mbar 0.06% ABB 266DSH 3K646618004293 03/03/2020 31/12/2020 4 year 15/02/2018 14/02/2022 ok
LFG flow to GG12 0 - 160 mbar 0.06;0 ABB 266DSH 3K646618004286 03/03/2020 31/12/2020 4 year 20/02/2018 19/02/2022 ok
157 OTT i
LFG flow to GG13 to GG16 0 - 3000 Nm3h|  + 0.5% full ° CONTECH FT1 2011000026 11/12/2020 11/12/2020 1 year 12/11/2020 11/11/2021 ok
L
LFG flow to open flare 0 - 160 mbar 0.06% ABB 266DSH 3K646618029790 03/03/2020 31/12/2020 4 year 27/01/2020 26/01/2024 ok
Diesel Consumption Meter 0 to 100 Liters 0.10% LUPUS 9644 17081046 03/03/2020 03/11/2020 1year 08/11/2019 07/11/2020 ok
0 to 100 Liters 0.10% LUPUS 9644 17081046 04/11/2020 31/12/2020 1year 04/11/2020 03/11/2021 ok
Eletricity exported and consumed from the | )5 0.20%  |SCHNEIDER ION 8650 | MW-1802B061-02 |  03/03/2020 31/12/2020 5 years Meter calibration and maintenance ok
grid (NIEGAR) - Primary . .
Eletricity exported and consumed from the contanOU§Iy .carrled out by the
) 0-20A 0.20% SCHNEIDER ION 8650 MW-1801A681-02 03/03/2020 31/12/2020 5 years energy distribution company ok
grid (NIEGAR) - Secondary
- . 0 - 5A 1.00% SCHNEIDER PM1200 34152820065 03/03/2020 21/06/2020 5 years 07/07/2015 06/07/2020 ok
Eletricity consumed from the grid (Haztec)
0-5A 1.00% SCHNEIDER PM1200 34152820065 22/06/2020 31/12/2020 5 years 22/06/2020 21/06/2025 ok
Eletricity exported and consumed from the Meter F:alibration ar.]d maintenance
) 0 - 10A 0.50% ELO ELO2173 9581101 03/03/2020 31/12/2020 5 years continuously carried out by the ok
grid (AGGREKO) energy distribution company

Version 09.0
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SECTION D.

CDM-MR-FORM

Data and parameters

D.1. Dataand parameters fixed ex ante

The following fixed parameters, listed in the registered PDD, were not used during the current
monitored period: Waste composition, npj, @defaut, OX, F, DOCt gefautty MFCaefaut, DOCj and K;.

Data/Parameter EFgridamy
Unit tCO2/MWh
Description Build margin emission factor of the Brazilian grid

Source of data

Brazilian DNA?26

Value(s) applied

0.1404 (2010)27

Choice of data
or measurement methods
and procedures

The build margin emission factor has been determined by the Brazilian DNA.
For the third crediting period, value used during the second crediting period
shall be applied.

Purpose of data/parameter

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

Additional comments

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

For more details, see Annex 3 of the registered PDD.

Data/Parameter OXtop_tayer
Unit Dimensionless

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

the baseline

Source of data

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

Value(s) applied

0.1

Choice of data
or measurement methods
and procedures

Default value used, according to ACM0001

Purpose of data/parameter

Calculation of baseline emission

Additional comments

Applicable to Step A

Data/Parameter GWPcha
Unit tCO2/tCH4
Description Global Warming Potential of CH4

Source of data

IPCC Guidelines

Value(s) applied

25

Choice of data
or measurement methods
and procedures

Updated for the 2@ commitment period according to COP/MOP decisions?8

26 https://antigo.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao _despacho.html

27 According to STEP 5, option 1 of Tool to calculate the emission factor for an electricity system

28|PCC Fourth Assessment Report: Climate Change 2007, item 2.10.2: Direct Global Warming Potentials, Table 2.14,
available at: http://www.ipcc.ch/publications_and_data/ar4/wgl/en/ch2s2-10-2.html , accessed on 11/02/2015 and in

accordance with

EB69,

Annex 3 and decision 4/CMP.7, available at:

http://cdm.unfccc.int/Reference/Standards/meth/reg stan02.pdf , accessed on 11/02/2015.
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Purpose of data/parameter

Calculation of baseline emissions

Additional comments

Data/Parameter R,
Unit Pa.m3/kmol.K
Description Universal ideal gas constant

Source of data

Methodological tool “Project emissions from flaring”

Value(s) applied

8,314.4720 (according to TOOLO6)

Choice of data
or measurement methods
and procedures

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

Purpose of data/parameter

Calculation of baseline emissions

Additional comments

Data/Parameter Pref
Unit Pa
Description Atmospheric pressure at reference conditions

Source of data

Tool “Project emissions from flaring”

Value(s) applied

101,325

Choice of data
or measurement methods
and procedures

Default value extracted from Tool “Project emissions from flaring”

Purpose of data/parameter

Calculation of project emissions

Additional comments

Data/Parameter Tret
Unit K
Description Temperature at reference conditions

Source of data

Tool “Project emissions from flaring”

Value(s) applied

273.15

Choice of data
or measurement methods
and procedures

Default value extracted from Tool “Project emissions from flaring”

Purpose of data/parameter

Calculation of project emissions

Additional comments

Data/Parameter MMcha
Unit kg/kmol
Description Molecular mass of greenhouse gas i

Source of data

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

Value(s) applied

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

Choice of data
or measurement methods
and procedures

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

Purpose of data/parameter

Calculation of baseline emissions

Additional comments

Data/Parameter MM
Unit kg/kmol
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Description

Molecular mass of greenhouse gas k

Source of data

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

Value(s) applied

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

Choice of data
or measurement methods
and procedures

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

Purpose of data/parameter

Calculation of baseline emissions

Additional comments

Data/Parameter MMh20
Unit kg/kmol
Description Molecular mass of water

Source of data

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

Value(s) applied

18.0152

Choice of data
or measurement methods
and procedures

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

Purpose of data/parameter

Calculation of baseline emissions

Additional comments

Data / Parameter P,
Unit Pa
Description Total pressure at normal 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
Measurement methods and
procedures

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

Purpose of data

Calculation of baseline emissions

Additional comment

Data / Parameter Th
Unit K
Description Temperature at normal 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
Measurement methods and
procedures

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

Purpose of data

Calculation of baseline emissions

Additional comment

D.2.

Data and parameters monitored

The following monitored parameters, listed in the registered PDD, will not be used in this
monitoring period and thus not presented in the tables below since have been not used in the
calculation of emission reductions:

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

Version 09.0
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- Maintenancey: Maintenance events completed in year y

Data/Parameter EFgria.cmy

Unit tCO2/MWh

Description COz emission factor of the Brazilian grid electricity during the year y
Measured/calculated/ Calculated

default

Source of data

Published data by the Brazilian DNA2° for values for OMgrig and registered
PDD for the second crediting period

Value(s) of monitored | 0.2188
parameter

Monitoring equipment -
Measuring/reading/recording | Annual

frequency

Calculation method
(if applicable)

As per the “Tool to calculate the emission factor for an electricity system”

QA/QC procedures

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

Purpose of data/parameter

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

Additional comments

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

For more details, see Annex 3of the registered PDD.

Data/Parameter EFgrid,omy

Unit tCO2/MWh

Description Operating margin emission factor of the Brazilian grid
Measured/calculated/ Calculated

default

Source of data Published data by the Brazilian DNA30

Value(s) of monitored | 0.4539

parameter

Monitoring equipment

Measuring/reading/recording
frequency

Annual

Calculation method
(if applicable)

As per the “Tool to calculate the emission factor for an electricity system”

QA/QC procedures

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

Purpose of data/parameter

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

Additional comments

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

For more details, see Annex 3 of the registered PDD.

Data/Parameter

TDL,

Unit

29 https://antigo.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao despacho.html

30 hitps://antigo.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao despacho.html
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Description

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.

Measured/calculated/
default

Source of data

Brazilian Energy Balance 2021: base year 2020 (Most recent data).

Value(s) of monitored

parameter

27.6%%

Monitoring equipment

Measuring/reading/recording
frequency

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

Calculation method
(if applicable)

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

QA/QC procedures

Purpose of data/parameter

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

Additional comments

Data/Parameter ECri1y = EGec1y
Unit MWh/y
Description Quantity of electricity consumed from the grid by the project activity during

the yeary;

Measured/calculated/
default

Measured

Source of data

Measurement from the Project Participants

Value(s) of monitored
parameter

Please refer to ER calculation spreadsheet for the monitored values.

Monitoring equipment

Eletricity exported and | Eletricity exported and
consumed from the grid [consumed from the grid
(NIEGAR) - Primary | (NIEGAR) - Secondary

Eletricity consumed from the
grid (Haztec)

Eletricity exported and consumed from the grid

Parameter name (AGGREKO)

Range 0 - 20A

Yy
Manufacturer
Model
Serial number
Starting Period
Finishing Period

Calibration frequenc
Date of Calibration

Validity

0 - 20A 0-5A 0-5A 0 - 10A

0.20%

0.20% 1.00% 1.00% 0.50%

SCHNEIDER
ION 8650
MW-1802B061-02
03/03/2020
31/12/2020
5 years

SCHNEIDER
ION 8650
MW-1801A681-02
03/03/2020
31/12/2020
5 years

SCHNEIDER | SCHNEIDER ELO
PM1200 PM1200 ELO2173
34152820065 | 34152820065 9581101
03/03/2020 | 22/06/2020 03/03/2020
21/06/2020 | 31/12/2020 31/12/2020
5 years 5 years 5 years
07/07/2015 | 22/06/2020

06/07/2020 | 21/06/2025

Meter calibration and maintenance continuously
carried out by the energy distribution company

Meter calibration and maintenance continuously
carried out by the energy distribution company

Measuring/reading/recording
frequency

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 ACMO0001.

Calculation method
(if applicable)

N/A

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/parameter

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

Additional comments

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

31 Available at: https://www.epe.gov.br/sites-pt/publicacoes-dados-

abertos/publicacoes/PublicacoesArguivos/publicacao-601/topico-

588/Relat%C3%B3rio%20S%C3%ADntese%20BEN%202021-ab%202020 v2.pdf
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Data/Parameter NCViuely
Unit GJ per mass (GJ/ton)
Description Weighted average net calorific value of fossil fuel i in year y
Measured/calculated/
Default
default

Source of data

Regional or national default values

Value(s) of monitored
parameter

46.71

Monitoring equipment

Measuring/reading/recording
frequency

Continuously

Calculation method
(if applicable)

QA/QC procedures

Verify if the values under a), b) and c) are 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 c¢) should have 1SO17025
accreditation or justify that they can comply with similar quality standards.

Purpose of data/parameter

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

Additional comments

The value was based on Brazilian Database.
The data will be archived throughout the crediting period and two years
thereafter

Data/Parameter EFco2,piesely
Unit tCO2/GJ
Description Weighted average CO: emission factor of fuel type j (Diesel Oil) year y
Measured/calculated/
Default
default
Source of data IPCC 2006
Value(s) of monitored 0.0843

parameter

Monitoring equipment

Measuring/reading/recording
frequency

Continuously

Calculation method
(if applicable)

QA/QC procedures

Verify if the values under a), b) and c) are 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 ISO17025
accreditation or justify that they can comply with similar quality standards.

Purpose of data/parameter

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

Additional comments

Data/Parameter FCiy
Unit m3/year
s Quantity of fossil fuels of type i (Diesel Oil) in process j (diesel generators)

during the year y

Measured/calculated/
default

Measured

Source of data

Project developer

Version 09.0
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Value(s) of monitored

parameter

Please refer to ER calculation spreadsheet for the monitored values

Monitoring equipment

Parameter name Diesel Consumption Meter
Range 0 to 100 Liters [0 to 100 Liters
Accuracy 0.10% 0.10%
Manufacturer LUPUS LUPUS
Model 9644 9644
Serial number 17081046 17081046
Starting Period 03/03/2020 04/11/2020
Finishing Period 03/11/2020 31/12/2020
Calibration frequency 1 year 1 year
Date of Calibration 08/11/2019 04/11/2020
Validity 07/11/2020 03/11/2021

Measuring/reading/recording
frequency

Continuously

Calculation method
(if applicable)

QA/QC procedures

The metered fuel consumption quantities should also be cross-checked with
available purchase invoices from the financial records

Purpose of data/parameter

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

Additional comments

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

Data/Parameter Management of SWDS
Unit -
Description Management of SWDS

Measured/calculated/
default

As per the adopted monitoring procedure for the project activity, the
management of the landfill is yearly compared against the previously
conceived original construction and operational design of the landfill in order
to confirm that the overall management and operation of the Ilandfill
(including relevant aspects related to landfilling practice) were not modified
with the unique aim to increase generation of methane on site. By
performing the checking annually, it is monitored whether any practice
aiming to increase methane generation in the landfill has occurred. As
required by ACM0001, any change in the management of the landfill after
the implementation of the project activity should be justified by referring to
applicable technical or regulatory specifications.

Source of data

Project Participant

The current configuration and operational conditions of the landfill were
compared against the previously conceived design and operational
conditions of the landfill prior to the implementation of the project activity.

According to the declaration issued by the Project Participant on April 2021:
- Inside landfill does not exist organic waste recycling;

Value(s) of monitored

parameter

Not applicable

Monitoring equipment

Measuring/reading/recording
frequency

Annually

Calculation method
(if applicable)

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

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

Purpose of data/parameter

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

Additional comments

Data/Parameter EGpsy = ECaLky
Unit MWh
Description Amount of electricity generated using LFG by the project activity in year y

Measured/calculated/
default

Measured

Source of data

Electricity meter

Value(s) of monitored
parameter

Please refer to ER calculation spreadsheet for the monitored values.

Eletricity exported and | Eletricity exported and | ¢y jeivy ¢onsumed from the | Eletricity exported and consumed from the grid
Parameter name consumed from the grid [consumed from the grid rid (Haztec) (AGGREKO)
(NIEGAR) - Primary | (NIEGAR) - Secondary g
Range 0 - 20A 0 - 20A 0-5A 0-5A 0-10A
Accuracy 0.20% 0.20% 1.00% 1.00% 0.50%
T 1 1 Manufacturer SCHNEIDER SCHNEIDER SCHNEIDER | SCHNEIDER ELO
Monltorlng eqUIpment Model ION 8650 ION 8650 PM1200 PM1200 ELO2173
Serial number MW-1802B061-02 MW-1801A681-02 34152820065 | 34152820065 9581101
Starting Period 03/03/2020 03/03/2020 03/03/2020 | 22/06/2020 03/03/2020
Finishing Period 31/12/2020 31/12/2020 21/06/2020 | 31/12/2020 31/12/2020
Calibration frequency. 5 years 5 years 5 years 5 years 5 years
Date of Calibration Meter calibration and maintenance continuously [ 07/07/2015 | 22/06/2020 | Meter calibration and maintenance continuously
Valdiy carried out by the energy distribution company | 06/07/2020 | 21/06/2005 | carried out by the energy distribution company
Measuring/reading/recording | Continuous
frequency
Calculation method N/A

(if applicable)

QA/QC procedures

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

Purpose of data/parameter

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

Additional comments

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

Due to PRC-0008-005 (detailed above in section B.2.6), in accordance with
paragraph 241 from PS for PAs, CERs may be claimed up to an amount
calculated based on the increased capacity by 20 per cent of the capacity
specified in the originally registered PDD (before PRC).

Data/Parameter Opih

Unit -

Description Operation of the equipment that consumes the LFG
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Measured/calculated/
default

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

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

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

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

Opjh=0 when:

(@) 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
measurements are made at least every minute);

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

h (instantaneous

Otherwise, Opj,h=1

Source of data

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

Value(s) of monitored

parameter

The CERs calculation spreadsheet includes all records of measurement
data of this parameter during the considered monitoring period.

Monitoring equipment

Flame detection system / Electricity generation meter

Measuring/reading/recording
frequency

Once per minute

Calculation method
(if applicable)

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/parameter

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

Additional comments

For open flares is only possible to detect the flame to ensure if the
equipment is in operation or not.

For Group Generators is only possible to detect electricity generated to
ensure if the equipment is in operation or not.

Data/Parameter Vi,db
Unit m3 /h
Description Volumetric flow of the gaseous stream in time interval t on a dry basis
Measured/calculated/
Measured
default

Source of data

Measurements by Project participants using a flow meter(s)

Value(s) of monitored
parameter

Please refer to the ER calculation spreadsheet for monitored values.
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Monitoring equipment

Parameter name LFG flow to GG1| LFG flow to GG2 | LFG flow to GG3 | LFG flow to GG4 | LFG flow to GG5 | LFG flow to GG6
Range 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar
[Accuracy 0.06% 0.06% 0.06% 0.06% 0.06% 0.06%
Manufacturer ABB ABB ABB ABB ABB ABB
Model 266DSH 266DSH 266DSH 266DSH 266DSH 266DSH
Serial number 3K646618004288| 3K646618004287 | 3K646618004283 | 3K646618008068 | 3K646618005641 | 3K646618004284
Starting Period 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020
Finishing Period 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020
Calibration frequency 4 year 4 year 4 year 4 year 4 year 4 year

Date of Calibration 15/02/2018 14/02/2018 15/02/2018 19/03/2018 26/02/2018 15/02/2018
Validity 14/02/2022 13/02/2022 14/02/2022 18/03/2022 25/02/2022 14/02/2022
Parameter name LFG flow to GG7 | LFG flow to GG8 | LFG flow to GG9 |LFG flow to GG10|LFG flow to GG11|LFG flow to GG12
Range 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar
Accuracy 0.06% 0.06% 0.06% 0.06% 0.06% 0.06%
Manufacturer ABB ABB ABB ABB ABB ABB
Model 266DSH 266DSH 266DSH 266DSH 266DSH 266DSH
Serial number 3K646618004285 | 3K646618004289 | 3K646618004294 | 3K646618004282 | 3K646618004293 | 3K646618004286
Starting Period 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020
Finishing Period 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020
Calibration frequency 4 year 4 year 4 year 4 year 4 year 4 year
Date of Calibration 16/02/2018 15/02/2018 15/02/2018 20/02/2018 15/02/2018 20/02/2018
Validity 15/02/2022 14/02/2022 14/02/2022 19/02/2022 14/02/2022 19/02/2022

LFG flow to GG13

Parameter name LFG flow to open flare

to GG16
Range 0 - 3000 Nm¥h 0 - 160 mbar
9
Accuracy 1.5% of reading + 0.06%

0.5% full scale
Manufacturer CONTECH ABB
Model FT1 266DSH
Serial number 2011000026 3K646618029790

Starting Period 11/12/2020 03/03/2020
Finishing Period 11/12/2020 31/12/2020
Calibration frequency 1year 4 year

Date of Calibration 12/11/2020 27/01/2020
Validity 11/11/2021 26/01/2024

Measuring/reading/recording
frequency

Continuous recorded and hourly aggregated

Calculation method
(if applicable)

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/parameter

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

Additional comments

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 Fcha fiared,y, FcHaELy

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

Measured/calculated/
default

Measured

Source of data

Measurements by Project participants using a flow meter(s)

Value(s) of monitored
parameter

Please refer to the ER calculation spreadsheet for monitored values.
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Monitoring equipment

Parameter name LFG flow to GG1| LFG flow to GG2 | LFG flow to GG3 | LFG flow to GG4 | LFG flow to GG5 | LFG flow to GG6
Range 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar
[Accuracy 0.06% 0.06% 0.06% 0.06% 0.06% 0.06%
Manufacturer ABB ABB ABB ABB ABB ABB
Model 266DSH 266DSH 266DSH 266DSH 266DSH 266DSH
Serial number 3K646618004288| 3K646618004287 | 3K646618004283 | 3K646618008068 | 3K646618005641 | 3K646618004284
Starting Period 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020
Finishing Period 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020
Calibration frequency 4 year 4 year 4 year 4 year 4 year 4 year

Date of Calibration 15/02/2018 14/02/2018 15/02/2018 19/03/2018 26/02/2018 15/02/2018
Validity 14/02/2022 13/02/2022 14/02/2022 18/03/2022 25/02/2022 14/02/2022
Parameter name LFG flow to GG7 | LFG flow to GG8 | LFG flow to GG9 |LFG flow to GG10|LFG flow to GG11|LFG flow to GG12
Range 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar 0 - 160 mbar
Accuracy 0.06% 0.06% 0.06% 0.06% 0.06% 0.06%
Manufacturer ABB ABB ABB ABB ABB ABB
Model 266DSH 266DSH 266DSH 266DSH 266DSH 266DSH
Serial number 3K646618004285 | 3K646618004289 | 3K646618004294 | 3K646618004282 | 3K646618004293 | 3K646618004286
Starting Period 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020 03/03/2020
Finishing Period 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020 31/12/2020
Calibration frequency 4 year 4 year 4 year 4 year 4 year 4 year
Date of Calibration 16/02/2018 15/02/2018 15/02/2018 20/02/2018 15/02/2018 20/02/2018
Validity 15/02/2022 14/02/2022 14/02/2022 19/02/2022 14/02/2022 19/02/2022

LFG flow to GG13

Parameter name to GG16

LFG flow to open flare

Range 0 - 3000 Nm¥h
1.5% of reading +
0.5% full scale

Manufacturer CONTECH ABB
Model FT1 266DSH

0 - 160 mbar

[Accuracy 0.06%

Serial number 2011000026 3K646618029790
Starting Period 11/12/2020 03/03/2020
Finishing Period 11/12/2020 31/12/2020
Calibration frequency 1year 4 year
Date of Calibration 12/11/2020 27/01/2020
Validity 11/11/2021 26/01/2024

Measuring/reading/recording
frequency

Continuous recorded and hourly aggregated

Calculation method
(if applicable)

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/parameter

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

Additional comments

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 Fchafiared,y, FcHaELy

Data/Parameter Vit wh
Unit m3 gas i/m?3 dry gas
Description Volumetric fraction of greenhouse gas i in a time interval t on a wet basis
Measured/calculated/
Measured
default

Source of data

Measurements by Project participants using gas analyzer

Value(s) of monitored
parameter

Please refer to the ER calculation spreadsheet for the monitored values

Monitoring equipment

Parameter name Methane fraction in LFG

Range 0 - 100% CH4 [0 - 100% CH4|0 - 100% CH4
Accuracy 2% 2% 2%
Manufacturer SIEMENS SIEMENS SIEMENS
Model Ultramat 23 | Ultramat 23 | Ultramat 23
Serial number N1C7778 N1C7778 N1F6767
Starting Period 03/03/2020 18/03/2020 21/08/2020
Finishing Period 17/03/2020 20/08/2020 | 31/12/2020
Calibration frequency 1 year

Date of Calibration 16/04/2019 18/03/2020 | 18/03/2020
Validity 15/04/2020 17/03/2021 | 17/03/2021
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Measuring/reading/recording
frequency

Continuous recorded and hourly aggregated

Calculation method
(if applicable)

QA/QC procedures

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.

Purpose of data/parameter

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

Additional comments

This parameter may be monitored only in case Option B and Option C of the
tool “Tool to determine the mass flow of a greenhouse gas in a gaseous
stream” is applied for the determination of Fcra fiaredy, FcHaELy.

Data/Parameter Tt
Unit K
Description Temperature of the gaseous stream in time interval t
Measured/calculated/
Measured
default

Source of data

Measurements by Project participant using a temperature meter

Value(s) of monitored

Please refer to the ER calculation spreadsheet for the monitored values

parameter
Parameter name LFG Temperature
Range 0 to 100°C
Accuracy 0.10%

. . Manufacturer Elsi

Monitoring equipment Model PT100
Serial number E19TP0083
Starting Period 03/03/2020
Finishing Period 31/12/2020
Calibration frequency 2 years
Date of Calibration 29/01/2020
Validity 28/01/2022

Measuring/reading/recording | Continuous

frequency

Calculation method
(if applicable)

QA/QC procedures

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

Purpose of data/parameter

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

Additional comments

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

Data/Parameter Pt

Unit Pa

Description Pressure of the gaseous stream in time interval t
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Measured/calculated/
default

Measured

Source of data

Measurements by Project participant using a pressure meter

Value(s) of monitored

Please refer to the ER calculation spreadsheet for the monitored values.

parameter
Parameter name LFG Pressure
Range 0 - 250 mbar
Accuracy 0.06%

o . Manufacturer ABB

Monitoring equipment Model 266HSH
Serial number 3K646619004047
Starting Period 03/03/2020
Finishing Period 31/12/2020
Calibration frequency 1 year
Date of Calibration 27/01/2020
Validity 24/01/2021

Measuring/reading/recording | Continuous

frequency

Calculation method
(if applicable)

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 according manufacturer
recommendation. 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/parameter

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

Additional comments

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)

Data/Parameter Status of biogas destruction device

Unit -

Description Operational status of biogas destruction devices
Measured/calculated/ i

default

Source of data

Provided by project participants

Value(s) of monitored
parameter

Monitoring equipment

Measuring/reading/recording
frequency

Continuous

Calculation method
(if applicable)

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

QA/QC procedures

Purpose of data/parameter

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

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

Data/Parameter PH20,t,sat

Unit Pa

Description Saturation pressure of H20 at temperature Tt in time interval t
Measured/calculated/ i

default

Source of data

Provided by project participants

Value(s) of monitored
parameter

Monitoring equipment

Measuring/reading/recording
frequency

Calculation method
(if applicable)

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

QA/QC procedures

Purpose of data/parameter

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

Additional comments

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

Data/Parameter Flamem

Unit Flame on or Flame off

Description Flame detection of flare in the minute m
Measured/calculated/ i

default

Source of data

Project Participants

Value(s) of monitored
parameter

Monitoring equipment

Measurements by project participants using a continuous ultraviolet flame
detector

Measuring/reading/recording
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

Calculation method
(if applicable)

QA/QC procedures

Equipment shall be maintained and calibrated in accordance with

manufacturer’'s recommendations

Purpose of data/parameter

Calculation of baseline and project emissions when the flame is on32.

Additional comments

D.3.
>>

Not applicable.

Implementation of sampling plan

32 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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SECTION E. Calculation of emission reductions or net anthropogenic removals

E.1. Calculation of baseline emissions or baseline net removals
>>

The below table presents the results for the calculation of baseline emissions achieved during the
monitored period.

Total

Total
DEVIATION| - g o |gEec y| BECH4y |FCHAPIY|FCHABLY| FCHaflaredy | FCHAELY |06 cra| FCH* |ecpL|methane for| o ihane |FCHARG | PETIare,y

applied sentflare,y Group to Flare

generators

(yesino) | tCO2 | tcO2 | 1CO2 | tCHa | tCH4 CHA tCH4 % | tCH4 | MWh| Nm*CH4 | Nm°CH&| kg | tcO2
From 03/03/2020] __ No 41,024 | 794 | 40230 | 2299 | 460 528 1771 |51.9%| 1,057 |2,845| 2,474,064 |1,476,613] 1,056,700 13,200
04/2020 No 48921 | 893 | 48028 | 2744 | 549 518 2,226 |50.8%| 1037 |3,199] 3,110,657 |1,448,776] 1,036,779 | 12,960
05/2020 No 49287 | 888 | 48,399 | 2,766 | 553 540 2,225 | 514%] 1080 |3,181] 3,109,747 |1500,824] 1,080,467 13,506
06/2020 No 49,865 | o021 | 48044 | 2797 | 550 404 2,393 |518%| 809 |3,299] 3,343,235 |1,120,893] 808,579 | 10,107
07/2020 No 51580 | 950 | 50,630 | 2,893 | 579 247 2446 | 514%| 895 | 3404] 3,417,516 |1,250,606] 894,964 | 11187
08/2020 No 47514 | o190 | 46596 | 2,663 | 533 343 2,320 | 514%] 685 | 3,201 3,241,869 | 957,647 | 685315 | 8,566
09/2020 No 48348 | 890 | 47458 | 2712 | 542 201 2311 |5L8%| 801 |3,187| 3,229,889 |1,119,329] 801019 | 10,013
10/2020 No 49,050 | o1l | 48149 | 2751 | 550 356 2,396 |519%| 711 |3,262| 3,347,745 | 993,885 | 711,248 | 8891
11/2020 Yes | 53482 | 926 | 52557 | 3,003 | 601 228 2,775 |52.5%| 457 |3,316] 3,877,542 | 638,251 | 456,748 | 5,700
12/2020 Yes | 51,535 | o018 | 50617 | 2892 | 518 252 2640 |52.9%| 505 |3.287] 3,689,229 | 705114 | 504597 | 6,307

The baseline emission was calculated according to the following formula:

BE, =BE 4, +BEg, +BEy;, +BEg,

Where:

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

BEcHay = Baseline emissions of methane from the SWDS in year y (t CO.e/yr)

BEecy = Baseline emissions associated with electricity generation in year y (t CO2/yr)
BEhcy = Baseline emissions associated with heat generation in year y (t CO./yr)
BEncy = Baseline emissions associated with natural gas use in year y (t CO./yr)

As the project flares LFG and generate electricity, the BEncy= 0 and BEng,y = O.
Therefore, BEy = BECHA,y + BEEc,y

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

BEcy, = ((1 ~ OXtop_tayer) X Fenapry — FCH,BL,y) X GWPcya
Where:

BEchay Baseline emissions of LFG from the SWDS in year y (t CO.elyr)
OXiop_layer = Fraction of methane in the LFG that would be oxidized in the top layer of the
SWDS in the baseline (dimensionless)

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

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

GWPcha = Global warming potential of CH4 (t CO2e/t CH.)

Step A.1: Ex-post determination of Fchapsy

During the crediting period, the Fchapiy Will be determined as follows:

FC'H-1_PJ_y — T'cH4 flared.y + FcH4_:EL_y + P('H—1.HG.y + FCH4.NG.)'
Where:
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Fchapay = Amount of methane in the LFG which is flared and/or used in the project
activity in year y (tCH./yr)

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

FchaeLy = Amount of methane in the LFG which is used for electricity generation in
year y (t CHalyr)

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

Fchancy = Amount of methane in the LFG which is sent to the natural gas distribution

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

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

Fchapiy = Fchafaredy + FchaeLy

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

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 any periods for which one or more destruction devices are not
operational, paragraph 5 (a) and (b) of the Appendix of the "Tool to determine the
mass flow of a greenhouse gas in a gaseous stream" tool shall be followed,;

(b) CHa4 is the greenhouse gas for which the mass flow should be determined;

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

(d) The mass flow should be calculated on an hourly basis for each hour h in yearvy;

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

The amount of methane destroyed by flaring (Fcha fiared,y) Was determined as follows:

F —F . PE flarey
CH4 flared.y ~ — CH4.sent_flare.y r
GW PCH4
Where:
Fcha flaredy = Amount of methane in the LFG which is destroyed by flaring in year y (t
CHoalyr)
Fcha,sent flarey = Amount of methane in the LFG which is sent to the flare in year y (t
CHoalyr)
PEfiarey = Project emissions from flaring of the residual gas stream in year y (t
COqzelyr)
GWPcha = Global warming potential of CH,4 (t COze/t CHa)

Version 09.0 Page 29 of 42



CDM-MR-FORM

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

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

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

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 measurement
point.

And
e Option C (Volume flow in wet basis and volumetric fraction in wet basis)

During the monitored period, measures of volumetric fraction of methane in LFG was in wet basis.
Thus, only Option A and Option C were used in ER’s calculation.

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. The demonstration will

be made as following:

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

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

-\ 3 3
Fi=Vio * Vi *Piy

With
P, * MM,
Pit = "
Rll TT
Where:
Fit = Mass flow of greenhouse gas i in the gaseous stream in time interval t (kg gas/h)
Viab = Volumetric flow of the gaseous stream in time interval t on a dry basis (m?3 dry gas/h)

Vitdo = 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)

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

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

Ry = Universal ideal gases constant (8,314 Pa.m®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.

Option B
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The mass flow of greenhouse gas i (Fi;) is determined using equations used to Option A. The
volumetric flow of the gaseous stream in time interval t on a dry basis (Vi) is determined by
converting the measured volumetric flow from wet basis to dry basis as follows:

Vt.tb = Vr.wb/(l + VH:O_t.db)

Where:

Viab = Volumetric flow of the gaseous stream in time interval t on a dry basis (m?3 dry gas/h)

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

(m3 H2O/m3 dry gas)

The volumetric fraction of H>O in time interval t on a dry basis (Vh2o.db) IS estimated according to
following equation.

* N\
C Myygeg - MM, 4

Vot =
MM 50
Where:
Vizorde = Volumetric fraction of H,O in the gaseous stream in time interval t on a dry basis (m3
H.O/m3 dry gas)
Mr2otde = Absolute humidity in the gaseous stream in time interval t on a dry basis (kg H>O/kg
dry gas)
MMias = Molecular mass of the gaseous stream in time interval t on a dry basis (kg dry

gas/kmol dry gas)
MMu2o = Molecular mass of H,O (kg H.O/kmol H20)

The absolute humidity of the gaseous stream (Muzotas) Will be determined using Option 2
(simplified calculation without measurement of the moisture content):

Option 2: Simplified calculation without measurement of the moisture content

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

Concerning the project activity, the conservative situation will be to assume that the gaseous

stream is saturated, then mu2oab IS @assumed to equal the saturation absolute humidity (Mk20,tdb.sat)
and calculated using the following equation.

e
Prootsa - MM

M0 tav.sar = "
(Pt - pHZOALSat) ' MMr.db
Where:
MH20,t,db,sat = Saturation absolute humidity in time interval t on a dry basis (kg H.O/kg dry gas)
PH20,t,sat = Saturation pressure of H.O at temperature Tt in time interval t (Pa)
Te = Temperature of the gaseous stream in time interval t (K)

33 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).

Version 09.0 Page 31 of 42



CDM-MR-FORM

Pt = Absolute pressure of the gaseous stream in time interval t (Pa)
MMhu20 = Molecular mass of H>O (kg H>O/kmol H,O)
MM, qb = Molecular mass of the gaseous stream in a time interval t on a dry basis

(kg dry gas/kmol dry gas)

Parameter MM« is estimated using the following equation.

MM, 4, = Z (Vira “MMy)

k

Where:

MMt db = 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
(m?3 gas k/ms3 dry gas)

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

k = All gases, except H;O, contained in the gaseous stream (e.g. N2 and CHa,). See

available simplification below

The determination of the molecular mass of the gaseous stream (MMqb) 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.

Option C

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

E,.' = I{r',wb,n X T."___f__wb x pf’,}r

With:
P, < MDM,
TR,
Where:
Fit = Mass flow of greenhouse gas i in the gaseous stream in time interval t (kg gas/h)

Viwon = Volumetric flow of the gaseous stream in time interval t on a wet basis at normal
conditions (m?3 dry gas/h)

Vitwo = Volumetric fraction of greenhouse gas i in the gaseous stream in time interval t on a wet
basis (m3 gas i/m3 dry gas)

Pin = Density of greenhouse gas i in the gaseous stream at normal conditions (kg gas i/m3 gas
i)

Pn = Absolute pressure at normal conditions (Pa)

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

Ru = Universal ideal gases constant (8,314 Pa.m3kmol.K)

Th = Temperature at normal conditions (K)

PErarey Shall be determined using the methodological tool “Project emissions from flaring”. If LFG is
flared through more than one flare, then PEgaey is the sum of the emissions for each flare
determined separately.
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To determine the project emissions from flaring gases was used the tool “Project emissions from
flaring”. The project emissions calculation procedure is given in the following steps:

STEP 1: Determination of the methane mass flow of the residual gas;
STEP 2: Determination of the flare efficiency;

STEP 3: Calculation of project emissions from flaring.

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

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

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

The following requirements apply:

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

The flow of the gaseous stream shall be measured continuously;

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

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

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

Fcram, which is measured as the mass flow during minute m, shall then be used to determine the
mass of methane in kilograms fed to the flare in minute m (Fcha,rem). Fcham shall be determined on
a dry basis.

Step 2: Determination of flare efficiency
According to “Project emissions from flaring”, the flare efficiency will be calculated as follows:

Open flare

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

Step 3: Calculation of project emissions from flaring

Project emissions from flaring are calculated as the sum of emissions for each minute m in yeary,
based on the methane mass flow in the residual gas (Fcra,rem) and the flare efficiency (nrarem), as
follows:

525600

PE farey = GWP gy X ZFC'H4.RG.111 x (l - "?ﬂarem) x107

m=1

Where:

PEfiarey = Project emissions from flaring of the residual gas in year y (tCO2e)

GWPcHa = Global warming potential of methane valid for the commitment period
(tCO2e/tCHa4)

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

Niiare,m = Flare efficiency in minute m
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Table 3 — Parameters used in the Tool “Project emissions from flaring”

Parameter Description Value Unit

Pret Atmospheric pressure at reference conditions 101,325 Pa

Ru Universal ideal gas constant 8314.472 | Pa.m%kmol.K

Tret Temperature at reference conditions 273.15 K

GWPos Global Wa_rming pot(_antial of methane valid for 25% | {COLtCH.
the commitment period

PcHan Density of methane at reference conditions 0.716 kg/m?®

Step A.2: Determination of FcragLy

In the baseline there are no regulatory or contractual requirements, or to address safety and odour
concerns to capture and destroy LFG. Thus, the case of the project activity for determining
methane captured and destroyed in the baseline is Case 3 because there is existing LFG capture
system (passive system), however there is no requirement to destroy methane. In this case:

In this situation:

FchapLy = FcHaBLsysy

If there is no monitored or historic data on the amount of methane that was captured in the year
prior to the implementation of the project situation, then:

FcrapLsysy = 20% X Fchapyy; OF
FchapLy = 20% % Fchapay

Step (B): Baseline emissions associated with electricity generation (BEecy)

BE;, = Z ECg o xEFg p x(1+TDL, )
k

Where:

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

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

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

TDLyy = Average technical transmission and distribution losses for providing

electricity to source k in yeary.

The baseline emissions associated with electricity generation in year y (BEecy) shall be calculated
using the "Methodological tool: Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation”.

Emission Factor calculation
The project emissions derived from fossil fuels used for electricity consumption from grid

connected power plants are estimated and guided using the “Methodological tool: Baseline, project
and/or leakage emissions from electricity consumption and monitoring of electricity generation”.

34 Value for the 2@ commitment period updated according to COP/MOP decisions

35 According to the “Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”, EFeLky
= EFgrid,CM,y
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The combined margin emission factor was calculated by the “Tool to calculate the emission factor
for an electricity system”, as follows:

Step 1. Identify the relevant electric power system

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

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

The Brazilian DNA published an official delineation of the project electricity system in Brazil,
considering a national interconnected system.3®

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

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

The Brazilian DNA is responsible for calculating the emission factors and it is not included in
calculation the off-grid power plants.

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

The calculation of the operating margin emission factor (EFgiid,0my) is based on one of the following
methods:

a) Simple OM, or

b) Simple adjusted OM, or

c) Dispatch data analysis OM, or

d) Average OM.

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

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

Step 4. Calculate the operating margin emission factor according to the selected method

The dispatch data analysis OM emission factor (EFgig.om-0py) iS determined based on the power
units that are actually dispatched at the margin during each hour h where the project is displacing
electricity. This approach is not applicable to historical data and, thus, requires annual monitoring
of EFgrid,om-DD,y-

The emission factor is calculated as follows:

36According to Brazilian DNA Resolution n.8 published on 26/05/2008.
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ZEGPJ.h ' EFEL_DD_h
EF =-b

grid OM-DD.y EG o1

Where:

EFgiaomopy = Dispatch data analysis operating margin CO, emission factor in year y
(tCO,/MWh)

EGp; 1 = Electricity displaced by the project activity in hour h m of year y (MWh)

EFe pon = CO, emission factor for power units in the top of the dispatch order in hour h in
year y (tCO,/MWh)

EGg;, = Total electricity displaced by the project activity in year y (MWh)

h = hours in year y in which the project activity is displacing grid electricity

y = Year in which the project activity is displacing grid electricity

Step 5. Calculate the build margin (BM) emission factor
The Brazilian DNA is responsible for calculating the BM emission factor in Brazil.

In terms of vintage of data, project participants can choose between one of the following two
options:

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

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

The Option 2 was chosen for the proposed project.

The build margin emissions factor is the generation-weighted average emission factor (tCO2/MWh)
of all power units m during the most recent year y for which power generation data is available,

calculated as follows:
Z E(:me X EFEL.m_}'
EE =-m

erid BM.y Z EGm_}'
Where:
EFgrid,my = Build margin CO2 emission factor in year y (t CO2/MWh)
EGmy = Net quantity of electricity generated and delivered to the grid by
power unit m in year y (MWh)
EFeLmy = CO; emission factor of power unit m in year y (t CO2/MWh)
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Step 6. Calculate the combined margin emissions factor

Power units included in the build margin
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Most recent historical year for which electricity generation data is

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

EE oMy T EFgrid.OM.y XWon T EFgrid_BM_y X Waym

gr

The default weights are as follows: wom = 0.25 and wgw = 0.75, fixed for the third crediting period.

The build margin CO, emission factors will be ex-ante.

The operating margin CO. emission factors will be ex-post.

Therefore, the combined margin CO; emission factor will be ex-post.

E.2. Calculation of project emissions or actual net removals

>>

The below table presents the calculation results for project emissions occurring during the

monitored period.

DEVIATION

PEFC,

el PE,y |PEEC1 stemel ECPJ1|FC_diesel,jy
(yes/no) |tCO2| tCO2 tCO2 MWh L
From 03/03/2020 No 48.37| 46.19 2.18 |165.45 554.00

04/2020 No 52.30[ 50.72 1.58 |181.70( 400.00
05/2020 No 53.49( 52.02 1.47 186.33 374.00
06/2020 No 42.49| 42.14 0.35 150.95 90.00
07/2020 No 54.09| 53.48 0.61 [191.58 154.00
08/2020 No 50.23| 49.49 0.75 177.27 190.00
09/2020 No 58.53| 50.77 7.76 1181.89| 1970.00
10/2020 No 53.64| 51.93 1.71 |186.03| 434.00
11/2020 Yes 51.21| 51.21 0.00 [183.46 0.00
12/2020 Yes 53.94| 51.53 241 184.59 612.00

Project emissions are calculated using the following formula:

Where:
PE,
PEgc,

PEgc,

PEpry

Version 09.0

PE, = PE;., + PEgc, + PEy + PEgp,,

= Project emissions in year y (t CO2/yr)

= Emissions from consumption of electricity due to the project activity in
yeary (t CO2lyr)

= Emissions from consumption of fossil fuels due to the project activity,
for purpose other than electricity generation, in year y (t CO2/yr)

= Emissions from the distribution of compressed/liquefied LFG using
trucks, in year y (t CO2/yr)
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PEgp, = Emissions from the supply of LFG to consumers through a dedicated
pipeline, in year y (t CO2/yr)

The parameter PEpry is not used in the calculation of project emissions since there is no
distribution of compressed/liquefied LFG using trucks in the project activity.

Since there is no supply of LFG to consumers through a dedicated pipeline, PEspy = 0

Calculation of PEEcy — project emission from consumption of electricity

According to “Methodological tool: Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation”, the project emission from consumption of
electricity will be from two sources:

o PEgciy - Grid (Brazilian interconnected electric system);
o PEecyy - Diesel generator(s) (off-grid captive power plant)

Thus,
PEgcy = PEec1y + PEecoy

PEgc1y - Project emission from electricity consumption from the grid

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

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

Thus, the project emission is calculated as following:

PEce, = EChyyy X EFgigcm y X (1+TDL,)
Where:
ECpi1y = quantity of electricity consumed from the grid by the project activity
during the year y (MWh);
EFgrid,cmy = the emission factor for the grid in year y (tCO2/MWh);
TDLy = 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.

PEec2y - Project emission from electricity consumption from an off-grid captive power plant (diesel

generator(s))

As electricity will be consumed from diesel generators (off-grid captive power plant), an alternative
approach for project and/or leakage emissions was adopted and the Option B3 was chosen
because in the particular case of the project activity, project emissions from consumption of
electricity will be determined by calculating the CO2 emissions from diesel fuel combustion in the
captive power plant. As stated in TOOLO5, these emissions should be calculated using the latest
approved version of the “Tool to calculate project or leakage CO2 emissions from fossil fuel
combustion”. This option provides an accurate estimate since all the power generated by the
captive power plant is consumed by the proposed CDM project activity.

Then,
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PEec2y = PErcjy

Calculation of PErcy —project emission from consumption of fossil fuel

Project emissions from fossil fuel combustion (PEercjy ) are calculated following “Tool to calculate
project or leakage CO, emissions from fossil fuel combustion”. For this project, Diesel Qil is used in
diesel generators when electricity from the grid is not available, thus these emissions are
calculated below:

For fuel Diesel Oil for diesel generators:

PEFc,j,y = FCi,J‘,y* COEFi,y

Where:

FCijy is the quantity of fossil fuel i (Diesel Oil) combusted in process j (diesel generators)
during year y (m®)

COEFiy is the CO emission coefficient of the Diesel Oil (tCO2/ m?® fuel)

Due to data availability, COEF;, is calculated following Option B of the tool:

COEFi’y = NCVi,y * EFCOZi'y

Where:

NCVi,y Is the weighted average net calorific value of the fuel type i (Diesel Qil) in year y
(GJ/ m3)

EFcoziy Is the weighted average CO, emission factor of fuel type i (Diesel QOil) in year y
(tCO2/GJ)

E.3. Calculation of leakage emissions
>>
No leakage effects need to be accounted accordingly to the applicable methodology.

E.4. Calculation of emission reductions or net anthropogenic removals

Project GHG emission reductions or net anthropogenic
Baseline GHG GHG L eakage GHG removals
emissions or | emissions GHGg (t COze)
baseline net or actual "
GHG removals | net GHG | €M!SSIONS | Before Frorznog)%/m/ From
(t COze) removals (tCOz¢) | o1/01/ until 31/12/ 01/01/ | Total amount
(t COz) 2013 2020 2021
Total 490,615 519 0 0 490,096 0 490,096

E.5. Comparison of emission reductions or net anthropogenic removals achieved with
estimates in the registered PDD

Amount estimated ex ante for this monitoring
period in the PDD
(t COze)

Amount achieved during this monitoring period
(t CO2e)

490,096 517,346

E.5.1. Explanation of calculation of “amount estimated ex ante for this monitoring period in
the PDD”

>>
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Calculated proportionally from what was ex-ante estimated in the registered PDD multiplying the
total estimative for 2020 (622,857 tCOZ2e) by the quotient between the number of days in this
monitoring period for that year (304 days) and the total number of days (366 days).

E.6. Remarks on increase in achieved emission reductions
>>

The difference between the CERs calculated value for this monitoring period and estimated value
in registered PDD is minus 5.3 %, The difference between the estimated value of emission
reductions and the occurred emission reductions is very small.

E.7. Remarks on scale of small-scale project activity
>>
Not applicable.
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