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MONITORING REPORT FORM (F-CDM-MR)
Version 02.0

MONITORING REPORT

Title of the project activity

Bandeirantes Landfill Gas to Energy Project
(BLFGE)

Reference number of the project activity 0164

Version number of the monitoring report Version 01
Completion date of the monitoring report 04/10/2012
Registration date of the project activity 20/02/2006

27/07/2012 (Renewal date)

Monitoring period number and duration of this
monitoring period

18" Monitoring Report —From 23/12/2010 to
31/08/2012

Project participant(s)

= Prefeitura Municipal de Sao Paulo
Municipality of S&o Paulo - Brazil

= Biogas Energia Ambiental S.A. - Brazil

= KfW Bankengruppe — Germany

= Mercuria Energy Trading
Switzerland

= Fortis Bank N.V/S.A. - Netherlands

SA

Host Party(ies)

Brazil

Sectorial scope(s) and applied methodology(ies)

Sectorial Scope 1. — Waste Handling an
Disposal.

Applied Methodology ACM 0001 Version 11
- Consolidated baseline and monitori
methodology for landfill gas project activities

Estimated amount of GHG emission reductions
or net anthropogenic GHG removals by sinks for
this monitoring period in the registered PDD

576,357 tCQ

Actual GHG emission reductions or net
anthropogenic GHG removals by sinks achieved
in this monitoring period

414,037 tCQ
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SECTION A. Description of project activity

A.1. Purpose and general description of project activity

Bandeirantes Landfill Gas to Energy Project (BLF@ER project designed to explore the landfill gas
produced in Bandeirantes landfill, one of the bigdandfills in Brazil. This landfill is located ithe
metropolitan region of Sdo Paulo, Brazil's biggegy and financial center of the country. With an
estimated population of around 12 million citizén2000, Sdo Paulo generates nearly 15,000 tons of
waste daily. Bandeirantes Landfill Gas to Energpjéut's goal is to explore the gas produced in
Bandeirantes landfill, using it to generate eledliand flaring.

The Bandeirantes landfill was originally conceitednake use of the best available technology at the
time of its design, applying modern engineeringhtégues and environmental safety measures. That
comprised landfill gas passive venting, with sparadefficient flares in place as security measure
Therefore, a considerable amount of methane has kedeased to the atmosphere, as the flaring
mechanism is capable of destroying only around 20%e methane produced.

The situation described above doesn’t exists angntince the Bandeirantes Landfill Gas to Energy
Project has been implemented, the project avoidntiethane previously released to the atmosphete wil
be burned either in flares or sent to the powerbousere the gas is used to generate energy. The
BLFGE Project reduces greenhouse gas emissions.

Bandeirantes Landfill Gas to Energy Project alsoids/ greenhouse gas emissions through grid
electricity displacement. The methane extractedhftbe landfill is combusted to generate electricity
which is going to feed the Brazilian grid. With th@mission reductions occur due to fossil-fueled
energy generation displacement of the electricesyst

The project started construction in 2003. The riigrsystem was installed in November, 2003 and the
first gas engine was installed in December, 200& froject activity was started for tests on Deaamb
23 2003, when the final environmental license — wagkiicense — was issued. Officially, the project
activity started, with the degassing station, /0012004 and, with the power plant, in 16/02/2004.

The Project presents two main plants: the degasdatgpn and the power plant. The degassing station
IS responsible for the gas treatment, before sgnidito the power plant. The equipments involved in
this operation are: four heat exchange, four blewevo flares and two chillers. The degassing @tati
has in its plant seven flow metéisstalled, which are responsible for measuring tbleime of gas
extracted from the landfill. The power plant hastl of 24 Caterpillar engines, with nominal capac

of 925 kWh installed, resulting in a total capaa@fy22.2 MW.

This Monitoring Report refers to the "18/onitoring Period that contains the period fromcBeber
239 2010 until August 3 2012. The total emission reductions achievedis KMonitoring Period is
given on the table below:

Total tCQe from methane destroyed 403,485
Total tCQe from electricity dispatched 10,588
Total tCO2e from electricity consumed 36

TOTAL tCO e 414,037

A.2. Location of project activity
The Project is located at Rua Mogeiro, 1580, Balamdim Perus, Sdo Paulo - Brazil. GPS coordinates
from the location of the power house are the foilms:

! The seven installed flow meters are: FIR100 (ifdav meter), FIR200 (flare flow meter), FIR700g(fe flow
meter), FIR300, FIR400, FIR500 and FIR600 (engfims meter).
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A.3. Parties and project participant(s)

Party involved _Private and/or pupl!c Ind!cate if the Party_mvolved

((host) indicates a host Party) entity(ies) project participants W|_shes to b(—; considered as
(as applicable) project participant (Yes/No)

Brazil Biogas Energia Ambiental S.A| No
Brazil Municipality of S&o Paulo No
Switzerland Mercuria Energy Trading S.A. No
Netherlands Fortis Bank N.V/S.A. No
Germany KfW Bankengruppe No

A.4. Reference of applied methodology

The methodology applied to Bandeirantes Landfils @& Energy Project iSCM0001 — version 11
called “Consolidated baseline and monitoring metiagly for landfill gas project activities”. The
applicability conditions for ACM0001 have alreadgelim considered under the baseline section of the
PDD. In fact, BLFGE is a project activity undertak@ith the purpose of capturing and flaring methane
from landfill operations, and also using this metnas fuel for a power plant, generating elecyrittiat

will avoid fossil fuelled plants at the margin dfet Brazilian electricity system, therefore causing
reduction in GHG emissions. ACM0001 is therefortyfapplicable to BLFGE.

The Monitoring Plan was revised basedAd®MO0001 - version 11of the*Consolidated baseline and
monitoring methodology for landfill gas project acivities”.

A.5. Crediting period of project activity
Bandeirantes Landfill Gas to Energy Project is lie second crediting period that had started on
23/12/2010. This period will finished on 22/12/201¥cause the project proponent has chosen a
renewable crediting period of 7 years.

SECTION B. Implementation of project activity

B.1. Description of implemented registered project actiity

1) Bandeirantes Landfill is divided into 5 cellgmed AS-1, AS-2, AS-3, AS-4 and AS-5. The former 3
are the oldest ones, which operated from 1978 w@88b. Bandeirantes Landfill Gas to Energy Project
(BLFGE) has since its start been extracting gam ftioe newest cells, where there is still waste dein
disposed. Three main units can be detached: ttetagidm, the degassing station and the power plant.
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Substation Power Plant
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Figure 1- Bandeirantes Landfill Cells

Roughly, the whole degasifying system, gas treatraad gas use can be described through the figure
below.

Gas collection Gas extraction and

Enel utilisation
flare burner oy

Figure 2 - Bandeirantes degasifying system

More technically, BLFGE Project can be seen aslaysgl in the figure below.

uu.mL

ﬂ| m it r||
1..‘ I’éﬁ %m"'{
Flars

Chillers

i FLANTA GERAL DA USINA DE BIOGAS
Figure 3— Degassing station and power plant

From figure above, two main units can be detackieel:degassing station (USINA DE GAS) and the
power plant (USINA DE GERACAOQ).
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The degassing station is responsible for extradtegbiogas from the landfill and transports ithe
gas engines in the power plant. During the trartaion, the gas goes through a treatment to altew i
use as fuel for energy generation. Other functiwinthe degassing stations are: drying landfill bgs
gas coolers; measuring and analyzing the quamitycaality of the landfill gas for safety, proceswl
operating purposes.

Figure 4 - Degassing Station (A) and Power Plant {B

The landfill gas cools down when transported frdm tandfill, resulting in a condensate. This is
drained to condensate shafts, placed nearby theiges. Once in the degassing stations, the lawdf

has to be cooled again to remove moisture. Thésvsry important step in the gas treatment process,
since the condensate, which contains silicium camepts, could block the gas pipes and also damage
the gas engines, due to the silicium. After thispstthe gas is heated again through a second heat
exchanger, or economizer, to a temperature of a@siC, far enough from the dew point §€4o0
avoid further condensation.

The demoisturing is fundamental for the energy g, as per the reasons mentioned in the previou
paragraph; a demister has been installed for esfety reasons. The demister is a stainless sglel h
density filter which separates liquid particles &inmmounts of condensate) from the landfill gasisT
liquid is drained off to a condensate shaft as.well

The blowers are used to transport the biogas fleandfill into the gas engines, under correctisac
and pressure. Capacity and pressure are adjustagythfrequency controlled electromotors. Moreover,
the blowers are equipped with all the necessamtysafjuipment, including a noise reducing housing.

Figure 5 - Compressors (blue) and dryers (metaI)T

On the pressure side of the degassing statiokirals of gas analyzing and gas measuring instrusnent
are present. These instruments are very importargdfety, process and operating purposes. After th
described treatment, analyzing and measurementatitfill gas is transported as a fuel to the gas
engines. These drive electrical generators in dalgenerate electrical power. An occasional ssrpfu
the landfill gas can be burned off by the flares.



)

UNFCCC/CCNUCC i@)
=

CDM - Executive Board Page 6

Figure 6 - Turbine Flow-meter

Figure 8 - Flare used to destroy the surplus gas collected

For electricity generation, a total of 24 Categpikkngines, nominal capacity of 925 kW, model G2516
were installed. They burn the gas and generateggnehich is to be sent to Eletropaulo’s — the &lec
distributor supplying S&o Paulo metropolitan regiogrid, measured at the substation. This elettrici
is in fact not be commercialized directly; it supplitad - Unibanco’s branches over S&o Paulo.state

There were five special events during this monitgperiod.

How the event was considered

01

02

AES Eletropaulo realized maintenance
On April 24" 2011, the electricity generated w N the transmition line.
smaller than the normal because AES Eletropi |t ywas observed a small impact related to

during the period.

The PLC didn't register all the data
From March 1% to March 1%, 2012 the Bioga: generated from the degassing plant.
Energia Ambiental had some problems in However, the PLC from power plant
supervisory system (PLC). registered the exported energy.

The event occurred was considered
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punctual by Biogas Energia Ambiental
because it had never happened before;

The Biogas dismissed these two days of
production.

Because the maintenance, the biogas

production and exported energy were
On April 16", 2012, the electricity generated w reduced in this day.

smaller than the normal because the Biogas Ene
Ambiental realized a preventive maintenance
your auxiliary power cab.

03 The event occurred was considered

punctual by Biogas Energia Ambiental
because it had never happened before;

The PP discovered a disruption in the
main manifold. The maintenance, in the
5 principal lines, spent 5 days. This long

time was spent in order to keep the
From May 18 until May 23rd, 2012 the Biogé quality the gas (CH4% and 02%).

04  Energia Ambiental had some problems (disrupti

in its main manifold. The event occurred was considered

punctual by Biogas Energia Ambiental
because this kind of maintenance had
never happened before;

AES Eletropaulo had some problems in
their system and the power plant

. - couldn’t export the generated electricity
On July 3%, 2012 the electricity generated w (TRIP Eletropaulo).

05 smaller than the normal because AES Eletrop: _
had some problems in their System. It was observed a small ImpaCt relatecl to

the exported electricity during the
period. This event was not relevant for
the degassing plant.

Nowadays about 07 Caterpillar engines are workirtipé power plant at the same time, although power
plant has 24 engines installed. This happens bedhesgas production in the landfill is lower tttha
estimated in the PDD. The two flares, four blowarsl two chillers installed were able to operate
during the monitoring period, but because of the ¢@ms production sometimes some of the equipment
was not in operation.

No other events or rule/policy changes have takacephat could have affected the normal operaifon
the project and the applicability of the methodglog

B.2. Post registration changes
B.2.1.Temporary deviations from registered monitoring plan or applied methodology
During this monitoring period, no request for déigia has taken place.

B.2.2.Corrections
Not applicable.
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B.2.3.Permanent changes from registered monitoring plantapplied methodology

During the First Crediting Period, a revision oétBLFGE Project Monitoring Plan was submitted to
the EB 36th Meeting and approved on 29/01/2008tpy/cdm.unfccc.int/Projects/DB/DNV-
CUK1134130255.56/viejv

The revalidated PDD had its Monitoring Plan revisaded on ACMO0O0O01 - version 11 of the
“Consolidated baseline and monitoring methodolagydndfill gas project activities”. The revaliddte
Monitoring Plan was approved on 27/07/2012.

B.2.4.Changes to project design of registered project aiwity
Not applicable.

B.2.5.Changes to start date of crediting period
Not applicable.

B.2.6.Types of changes specific to afforestation or refestation project activity
Not applicable.

SECTION C. Description of monitoring system

The following instruments were installed in the Bsgjng Station, as per the revised Monitoring Plan:
1. =—————auxiliary pipeline
| mmmm=main pipeline FIR300 FIR500

i

L G ik
\.FIR600

Emergency
Generator

Figure 9 - Lay-out of the Degassing Station

Due to the lack of LFG available at Bandeirantesdf#i, this secondary collection line was deactadh
still during the %' crediting period. In order to comply with the ré@gments from the methodology,
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Biogas Energia Ambiental S.A. will re-activate teicondary line and install the control valve betwe
the 2 flares. Both flares are unlikely to operdttha same time due to the low LFG generation; vawe
during interruption of the power generation the gikbe collected and flared in the two equipmetats
avoid the increase of pressure inside the landfill

Therefore:

- FIR700 will measure the LFG collected and sentusickly to the flare F200; and
- FIR200 will measure the LFG collected and sentusiekly to the flare F100.
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Data variable

Data Unit

Page 10

Data
achievement:
Electronic (E)

Measured (M)

lAe Calculated (C)

Equipment

Recording frequency

For how long
is archived

Comment

1- LFGrotaI. y

2- |-FGFIare. y

3- LFGEIectricity. y

4 — TFIares

Total amount of landfill gas
captured

Total amount of landfill gas
flared

Total amount of landfill gas
combusted in power plant

Nm?®

Nm?®

Nm?®

Temperature in the exhau oC

gas of the flare

Estimated (E)

FIR100 M Continuously E/P

FIR200

FIR700 M Continuously E/P

FIR300
FIR400
FIR500
FIR600

M Continuously E/P

TAC 520 (F100)
TAC 570 (F200)

Continuously

<

data kept?

All registration
will be kept for
2 years after
the end of the
crediting period

All registration
will be kept for
2 years after
the end of the
crediting period

All registration
will be kept for
2 years after
the end of the
crediting period

All registration
will be kept for
2 years after
the end of the
crediting period

Measured by a two flow
meters. Data will be
aggregated monthly ani
yearly.

Measured by a flow

meter, located in the gas
line. Normal cubic meters
represent the gas volurre
in cubic meters at STF.
Data will be aggregated
monthly and yearly.

After the installation of
the  mini-blower, the
measurements will be
made by two flow meters
— the first one was
presented above and the
second one located in a
dedicated line connected
to a mini-blower.
Measured by 4 flow
meters. Data will be
aggregated daily.
monthly and yearly.

Continuous readings
from the thermocouples
installed in each flare.
The instruments are

connected to e
supervisory compute”
system, which registers
continuously the

combustion temperatur:z
measured.

For each flare, the
supervisory systemi
makes records of instant
temperature every 5
minutes and every hour
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PDD ID

5 - Werg

7 — ELire ¥

Data variable

Methane fraction in the
landfill gas

Regulatory requirement
relating to landfill gas
projects

Net amount of electricity
generated using LFG

Electricity Baseline Emissior
Factor

2 Monitoring parameters as per methodology ACM0O®&rsion 11 — Tool to calculate Project or Leak&@¥2 emissions from fossil fuel.

Data Unit

%

Test

MWh

tCO/MWh

TAG
Equipment

A100

N/A

N/A

Measured (M)

Calculated (C)
Estimated (E)

N/A

Page 11

Recording frequency

Continuously

Annually

Continuously

At baseline renewal

% This variable was calculated according with theest monitoring of Egy and Efgy by the CIMGC.

Data
achievement:
Electronic (E)

E

For how long
is archived
data kept?

All registration
will be kept for
2 years after
the end of the
crediting period
All registration
will be kept for
2 years after
the end of the
crediting period

All registration
will be kept for
2 years after
the end of the
crediting period

During the
crediting period
and two years

Continuous
the electricity-

Eletropaulo

Comment

Measured by continuous
gas quality analyzer.

Required for any changes
to the adjustment factor
(AF) or directly MDeg,y

readings

located in the

substation connected to
the SIN. The substation

measurement

points: one belongs to
Biogeracdo (manager cf
the power plant) and th:=

belongs to
(Electric
Each set of

meter is connected to the
responsible  supervisory
system, which registers
continuously the

electricity exported.

This data will be updated
at the baseline renewal,
in accordance with the
considered methodology.
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Data Acquisition:

All variables monitored are controlled by an eleetr control system. This control system is prodide
with a PLC (Programmable Logical Computer). All timeasured process signals are processed by the
PLC to output signals for the gas-coolers, blowiases and gas-engines. Also the system counts on
SCADA system (process visualization on a persowahputer). With this system it is possible to
control and monitor the installation at a distangeluding through the internet.

Figure 10- PLC Controlling System panel

For each parameter operationally monitored, the Ph#kes a routine of reading / transmitting /
registering in the Supervisory System hard disgrasented in the figure below:

. TRANSMITION TO : .
READING }—- THE PLC 4>| REGISTRATION

Supsrvisory Svestam s hard disk
— 20L Datsbzzs

Elzctric signal

Depending on the parameter, the frequency of th&'$koutine may vary, as presented in the table
below:

Methodology | Equipment | Reading Transmition | Registration c
omments
ID TAG Frequency | Frequency | Frequency

LFGrota, y FIR100 -Data accumulated every 1 hour is
registered in the SQL’s database, in
LFG FIR200 N
Flare, y !
FIR700 -Every 00:00, the PLC's counter s
reseted;

-The flow-computer installed in the
flow-meter keeps registering tre
accumulated flow;

. " Ever 5
FIR300 Continuously - Continuously minu)tles -Every 00:00, the accumulated flow (n
FIR400 Nm®) is manually registered by the
LFGeiectricity, y FIR500 operators;
-Every 3 hours, the operators perform
FIR600 the “Print-Screen” of the controlling

system panel;

- Responsibilities of the routine: PLC
(continuously) and plant supervisor
(monthly)
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Methodology | Equipment | Reading Transmition | Registration o
ID TAG Frequency | Frequency | Frequency

- Temperatures below 9000C indicates
that the flare is running out of the
specified combustion temperature
range;

-A sudden decrease of temperature
indicates that the main valve of the
flare is closed and no gas is being sant
to the flare (please, refer to
BLFGE_18th_Verification_Calculation
SpreadsheetV01)

-The methane analysis in the exhaust
gas is made according with internal
procedures from the hired company

Triare $ﬁgg§8 el Continuously Continuously E1\i/r?l?tles 2

-By the end of the day, an average of
CH, concentration (registered every 5
Every 5 minutes) is calculated.
minutes - Responsibilities of the routine: PLC
(continuously) and plant supervisor
(monthly)

Weha, y A100 Continuously Continuously

- Sotreq’s PLC registers the accumulaied
electricity sent to the grid every 00:00.
Data is compared with Eletropaulo’s
invoices.

- Responsibilities of the routine: PLC
(continuously) and Sotreq’'s plant
supervisor (monthly)

Every 15

EL irg,y N/A Continuously Continuously — —i~ <

Involvement of third parties:
BFLGE has one third part involved:

= Sotreq, the company responsible for the electripigduction in the power house, using the gas
from the landfill. Sotreq’s PLC is responsible tomitor the electricity displaced to the local grid.

Quality assurance and guality control measures:

Internal Procedures Biogas counts with the internal procedure SGA &.8+26 which objective is to
specify the monitoring procedures made inside tlegeadsing Station, as gas flows, temperature,
pressure, electricity generation and methane cdratam.

As presented in item Data Acquisition, all paramsetaeonitored inside the Degassing Station have the
same reading / transmitting / registration routane all routines have one person responsible: ldrg p
supervisor.

Every week, the plant supervisor downloads all detastered from the PLC and makes a complete
check to identify unconformities, such as unreadisteations or troubles with the PLC (this
unconformities happens mainly due to electricitgcklouts). All unconformities raised are promptly
compared with operational events, registered byoierators in the Operation Diary. The event is
informed to the Production Coordinator of Biogasfgia Ambiental S.A., which is responsible for
taking the necessary actions to avoid it to hagugsin.

In order to avoid data loss, the operators arentaeéeto register all gas flow data manually in @op
sheets on a daily basis (0:00 hour), which ardigdrby the production manager weekly for legililit
Additionally, the operators are oriented to perfpawvery three hours, the “Print-Screen” of the oant
system panel of the PLC. The picture is saved ine tltomputer's hard-disk.
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Organizational Structure, responsibilities and comgtencies:

Positions and roles for this CDM project activitg avell defined, according with the organogram elo

Date: 24/08/2012

Technical Diractory R L e P o e > Adrfimeance
Directory
Facal Paint - ONU - UNFCCC Technical Directar o Finance Director
A rtanio Carlos Delbin e Julio Cesar da Prado e T e e o o Sergio Stacchini
Site Maintenance n 6 Techincal Administrative 3 2
Environimertal Engineer Landfill Coordinatar 1 Coordinator 1 Adminitrative Advisor 1
| Douglas R Schwangart I Anderson Alves da Silva Willian Azevedo da Silveira I Ervaldo Tozzi
08:00 - 18:00 7:00 - 17:00 Turno 1 -06:00 - 18:00 Administrative Finances
Site Farerman Technical Auxiliary Operatiaon and Maintenance leader Technical Administrative Financial Analist
Jodo Antunes de Souza 1 “Jinicius Bergamin 1 Manael Messias da Sikva Filha 1 Aparecida de Arruda Lopes 1 Patricia Rikeira Lishoa 1
08:00 - 18:00 8:00 - 15:00 Turno 2 -1%:00 - 06:00 General Services Accounts
Auxiliaries Trainee Maintenance Mechanical Cleaning Assistant
3 3 2 Artonio Carlos M. de Moraes 1 José Cicero Porfirio da Silva 1 Aroldo de Oliveira Dias 1
08:00 - 18:00 Turno 1 -06:00 - 18:00 Young Apprentice
Bricklayer Eletric Operator Administrative Serices
José Aparecido de Oliveira 1 Claudomira Rocha Dias 1 Denise Rodrigues da Silva 1
08:00 - 18:00 Turno 2 -18:00 - 06:00 Administrative
Operatar Eletric Operator Ausilian Adrninistrative
Braz Elisio da Silva 1 Joel Nicolau 1 Silwagner Silva de Albuguergue 1
Turno 3 -23:00 - 06:28
Maintenance Mechanical
08:00 - 18:00 Luciano EUlélio de Freitas 1
Vvelder
Jodo Carlos de Oliveira 1

Figure 11 - General Organogram of Biogas

From the point of view of the plant operation, piosis and roles are defined. Duties, personnelogphent in the case of non-availability of the suger of
monitoring and/or the electrical supervisor anéhiirequirements for job positions are determimeddcumented procedures, as presented in the figloev:
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Biogas

Responsabiity Matrix

BOARD

@ ARCADIS 10605 eNerGiA

HELENC & FONSECA CONSTRUTECHNICA S A

Technical Director I

Julio Cesar do Prade Junior |

Electric Maintenance : T :
Level Coordinator Site Maintenance Administrative
1 | | William Silveira | Anderson Alves da Silva | | Ervaldo Tozzi
2 | | Manoel Messias da Silva Filheo | Jodo Antunes | | Aparecida Lopes
3 | | Claudomire Rocha Dias | - | | Silwagner Albugquerque
os.: | In the absence of certain employvee, the sub-sequence will assume the activities of it"s superior.

Elaborado por: Douglas Ramponi Schwwangart |

FRevisado por. Anderson Alves da Silva

| Aprovado por

Jdulio Cesar do Prado Junior

Figure 12 - Responsibility Matrix of Biogas EnergiaAmbiental
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Trainings:

All training was supplied to operator before th@ject’'s implementation. The training certificate sva
presented to the Verification Team.

For this monitoring period, two new employees wred: Antonio Carlos Nascimento de Moraes to work
as Maintenance Mechanical and Luciano Euldlio @&é#&3 to work as Maintenance Mechanical.

The new operators realized the training in theofelihg periods: 02/04/2012 to 12/04/2012 and 010522
to 11/05/2012.

Data protection measures:
As all data registered in the Supervisory Systeémasl disk is subjected to sabotage and technidatda

Biogas developed the following actions to protéetmonitoring system:

= The PLC is not connected to the Internet, thugittkeof virus is minimized;
= Only defined persons have access to the data lbése system;
= Antivirus programmes are installed at the system;

= Data backup:

— A weekly CD backup of the Supervisory System’s Hdisk;

— A weekly backup of the Supervisory System’s hargskds made by the server of ARCADIS

Logos (one of Biogas Energia Ambiental S.A. shaladrs);

SECTION D. Data and parameters
D.1. Data and parameters fixedex-ante or at renewal of crediting period —

Data / Parameter: GWRcH4

Data unit: tCOe/tCHs

Description: Global Warming Potential value for heate
Source of data used: IPCC

Value(s) : 21

Purpose of data: Baseline calculation

Additional comment: N/A

Data / Parameter: Drha

Data unit: tCH4/m’CH,

Description: Methane Density

Source of data used: -

Value(s) : 0.0007168

Purpose of data: Baseline calculation

Additional comment: N/A

Data / Parameter: EFoum

Data unit: tCO2e/MWh

Description: CQ@emission intensity of the electricity

Source of data used:

Brazilian Grid - CIMGC

Value(s) :

0.2476

Description

be applied:

measureme
methods and procedures

nThis variable will be monitore@x-post by the CIMGC and will bg
topdated monthly in their web-site.

Purpose of data:

Baseline calculation

QA/QC:

The CIMGC calculates the annual value ofqofEE based or
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information from the national electric sector.

Data / Parameter: ERsm

Data unit: tCO2e/MWh

Description: Emission Factor of the Built Margin2G09

Source of data used: Brazilian Grid - CIMGC

Value(s) : 0.0794

Description measurementThis variable will be monitore@x-post by the CIMGC and will be

methods and procedures
be applied:

topdated monthly in their web-site.

Purpose of data:

Baseline calculation

QA/QC: The CIMGC calculates the annual value ofgMbased on informatio
from the national electric sector.

Data / Parameter: AF

Data unit: %

Description: Adjustment Factor

Source of data used: PDD Registered

Value(s) : 20

Purpose of data: Baseline calculation

Additional comment: N/A

D.2. Data and parameters monitored

Data / Parameter: LFGrotal, y

Data unit: Nm3

Description: Total amount of landfill gas capturéd normal cubic meters &
standard temperature and pressure

Measured /CalculatedMeasured

/Default:

Source of data: PLC data records

Value(s) of monitoreq These values are indicated in “BLFGE_18th_Veriftmat Calculation

parameter: SpreadsheetV01”

Monitoring equipment:

Equipmen TAG Manufa Model Serial Error Dat;aag;‘the Datﬁe?;the
t cturer MLz ) calibration calibration
t-mass
Endress 651
1) Flow- FIR DN175 /| 9407D902
meter 100 Lauser 7 000 0.06 25/04/2007 25/04/2012
(177.75
mm)
ST51-
2)Flow- | FIR | coy | 1p33rm| 341992 | 0,34 | 29/04/2011  29/04/2016
meter 100 00

At

Measuring/ Reading
Recording frequency:

flow are recorded electronically by PLC at leasthefive minutes an(
the hourly value is accumulated. The data is aethiglectronically
The reading frequency is continuously and registésethe PLC.

/ Data is continuously measured by a flow meter. Mezments of the

Calculation  method

(i
applicable):

N/A

QA/QC procedures applied;

The procedure SGA IT6429. explains that the operator must ch

eck
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once a day. In the flow meters case if the operatentifies some
problem, the instrument must be replaced or cdbblrdf the operato
doesn’t find any abnormality, the instrument wik lwalibrated o
replaced by another one already calibrated eveepfears.

the operational conditions for all the equipmenttfuments, at leas

Purpose of data The data flow generated from FIR4Qfctually used on purpose |to
realize the cross checking of flow from the othewfmeters. These
values of the total gas flow are not used to cateuthe amount of
CERs.

Additional comment 1) This flow meter was in opeyatfrom 23/12/2010 to 15/08/2011.
2) This flow meter is in operation since 16/08/2011

Data / Parameter: LFGriare, y

Data unit: Nm?3

Description: Amount of landfill gas to flares frotime landfill site in normal cubic
meters at standard temperature and pressure

Measured /CalculatedMeasured

/Default:

Source of data: PLC data records

Value(s) of monitoreq These values are indicated in “BLFGE_18th_Veriftmat Calculation

parameter: SpreadsheetV01l”

Monitoring equipment: _ _ Date of | Date of

Equipm TAG Manufactu Model Serial Error thg Ias; thg next

ent rer Number (%) calibratio | calibratio

n n

Tone | FiR200 | incontrol VISE | ve1s239| 089 | ovo7iod  01/07/14
meters

Flow- | £1r700 FCI ST51| 328849 026 08/09/10  08/09/15
meter
pressurd FIR200| SMAR | LD291 Lffz‘ggg’ 0.0851 | 27/03/09| 27/03/14
Transmit

ter | FR700 | N/A N/A N/A N/A N/A N/A
Tetr::rr;era FIR200| ASTA | PT-100 S377815| 0.6471 26/03/09  26/03/14
Tratr;fmit FIR700 N/A NA | N/A N/A N/A N/A

Measuring/ Reading/ Data is continuously measured by a flow meter. Mesgents of the

Recording frequency: flow are recorded electronically by PLC at leasthefive minutes and
the hourly value is accumulated. The data is aszhiglectronically
The reading frequency is continuously and registésethe PLC.

Calculation  method  (if N/A

applicable):

QA/QC procedures applied; The procedure SGA IT6428. explains that the operator must check

the operational conditions for all the equipmen&fuments, at leas
once a day. In the flow meters case if the operatentifies some
problem, the instrument must be replaced or cdbblrdf the operato
doesn’t find any abnormality, the instrument wik lzalibrated o
replaced by another one already calibrated eveepfears.

Purpose of data

Baseline emission calculation

Additional comment

5t

* The FIR700 has an integrated system which calesil@gressure and temperature in real time. In thig this
instrument doesn’t need Pressure and Temperataresiitter.
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Data / Parameter: LF Gejectricity, v

Data unit: Nm3

Description: Amount of landfill gas to powerhousenh the landfill site in normal
cubic meters at standard temperature and pressure

Measured /CalculatedMeasured by four flow meters

/Default:

Source of data: PLC data records

Value(s) of monitoreq These values are indicated in “BLFGE_18th_Verifmat Calculation

parameter: SpreadsheetV01l”

Monitoring equipment: Equipm | ;.o | Manufact | Mode | Serial Error Dat;gtf the tﬁgtﬁec;(ft

ent urer | Number (%) calibration callt:atlo
FIR300 VG083B6 | 0.772
Turbine | FIR400 VTG | vG084B6| 0,596
Flow- Incontrol | EX- 12/12/06 12/12/2011
meters | FIR500 200 | VGO86B6| 0.632
FIR600 VG085B6| 0,811
FIR300 VG083B6| 0,56 | 03/11/2011 03/11/2016
Turbine | FIR400 VTG | vG084B6| 0,87 | 10/03/2011 10/03/2q1p
Flow- Incontrol | EX-
meters | FIR500 200 | VG086B6| 0,43 | 14/12/2011  14/12/201p
FIR600 VG085B6| 0,21 | 14/09/2011 15/09/201p
FIR300 33007-06| 0.0567|  06/05/09|  06/05/1%
Pressure FiRao | (029 LTIV | 0.0317 | 27103000 | 27103714
ter | FIR500 33006-06] 0.0417  23/06/09  23/06/14
FIR600 33005-06| 0.0417  17/04/094  17/04/14
FIR300 S502986 | 0.5993
Teper FIR400 PT- | S502987| 0.1773
Tr%fmit —rcool "STA | 100 [acosessl oaqy 200¥09 | 2610314
T "Frs0o S502989|  0.1998

Measuring/ Reading/ Data is continuously measured by a flow meter. Mezments of the

Recording frequency: flow are recorded electronically by PLC at leasthefive minutes and
the hourly value is accumulated. The data is asthiglectronically
The reading frequency is continuously and registésethe PLC.

Calculation  method  (if N/A

applicable):

QA/QC procedures applied] The procedure SGA IT6429. explains that the operator must check
the operational conditions for all the equipmen&tfuments, at least
once a day. In the flow meters case if the operatentifies some
problem, the instrument must be replaced or cakbrdf the operator
doesn’t find any abnormality, the instrument wik lzalibrated o
replaced by another one already calibrated eveeyfears.

Purpose of data Baseline emission calculation

Additional comment These flow meters (FIR300, FIR4BIR500, FIR600) were removed
to calibration and were installed. The dates oftaifstion after
calibration are described in the worksheet
“BLFGE_18th_Verification_Calculation SpreadsheetV@itached in
the MR.

Data / Parameter: THare

Data unit: °C
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Description: Temperature of the exhaust gas in the flare F100F200

Measured /CalculatedmMeasured

[Default:

Source of data: PLC data records

Value(s) of  monitoreq -

parameter:

Monitoring eqUipment: . A Serial Error Dz @il tﬁgtgec:(ft
Equipment TAG lﬂfriit Model Number (%) cali:;zttion calit:atio
Thermocouple 1acs5 | jumo 't}éee 32950/030, N/A | 24/08/2011| 24/08/201p

F100 r
0 L750

Ther;"z%coou"'e EAC57 Jumo tylf’%é)s" 32411/030| N/A | 19/09/2011 19/09/2013

Measuring/ Reading
Recording frequency:

Data is measured by a thermometer installed infidie and the
reading frequency is continuously. Measurements@temperature g
the exhaust gas are recorded electronically by BL(&ast each five
minutes and once per hour. The data is archivedretacally.

—

A%

Calculation  method

(i
applicable):

N/A

QA/QC procedures applied;

Thermocouples will bdaegd or calibrated every year.

Purpose of data

Baseline emission calculation

Additional comment

A value of 90% flare efficiency was applied for {n@rpose of
ERs estimations, according to the “Tool to detesrproject
emissions from flaring gases containing methane”.

Data / Parameter: WeHay

Data unit: m°CHJ/m’LFG

Description: Methane fraction in the landfill gas.

Measured /CalculatedMeasured

/Default:

Source of data: PLC data records.

Value(s) of monitoreq These values are indicated in “BLFGE_18th_Vertfma Calculation
parameter: SpreadsheetV01l”

Monitoring equipment:

Manufacturer: Rosemount - NUK
Type: Binos 100
TAG: A100
Accuracy class: 1.0000% (error)
Serial number: 99965398
Calibration frequency: weekly, with a standard gas
Date of last calibration which affected this Monitg Period:
30/08/2012.
Validity: Each calibration is valid for one week.

Measuring/ Reading
Recording frequency:

1=

The data is continuously measured by the gas asrabiad recorde
electronically by PLC at least each five minutesl amce per houf
instantaneously. The reading frequency is contislyoand registere

—

by the PLC.
Calculation  method  (if N/A.
applicable):
QA/QC procedures The gas analyzer is subjectrégalar maintenance and testing regime

to ensure accuracy. This is mentioned in the pnaee8GA IT 4.4.6-

10 and explains how the maintenance and testingemized. The
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operation team is responsible for the testing/neaiance following the
procedure mentioned above. The operation team mpesfa daily
check list of the instrument to detect leaks argtotefects. The filte
replacement is performed when the team deems raggesshe
calibration is also performed to detect possiblewf in the gas

analyzer.
Purpose of data Baseline emission calculation
Additional comment N/A

Data / Parameter:

Regulatory requirements

Data unit: Test

Description: Regulatory requirements relating tadfédl gas projects

Measured /CalculatedN/A

/Default:

Source of data: National environmental legislatod data base “Green Solutions”

Value(s) of monitored Required for any changes to the adjustment facdé) (or directly

parameter: MDreg,y

Monitoring equipment: N/A

Measuring/ Reading/ The recoding frequency is yearly.

Recording frequency:

Calculation  method  (if N/A

applicable):

QA/QC procedures applied; Required for any chartgethe adjustment factor (AF) or directly
MDeq,

Purpose of data Baseline emission calculation

Additional comment N/A

Data / Parameter: EL rey

Data unit: MWh

Description: Net amount of electricity generatethgd FG.

Measured /CalculatedMeasured

/Default:

Source of data: PLC data records

Value(s) of monitoreq See section “BLFGE_18th_Verification_Calculatiorr&sheetvV01”

parameter:

Monitoring equipment:

Manufacturer: Merlin Gerin
Type: Power Logic — CM4000
TAG: Not applicable
Accuracy class: 1.0000% (error)
Serial number: 0011001414
Calibration frequency: 2 years
1)Date of last calibration: 30/10/2009
Validity: 30/10/2011
2)Date of last calibration: 16/04/2012
Validity: 15/04/2012

Measuring/ Reading
Recording frequency:

/ The data is measured by electricity meter instadiethe project sitg
and the connected substation. The reading frequeénoyn the
electricity meter is continuously The data is reggisd every 15
minutes and hourly in the SOTREQ’s PLC databaseagugegate(

D

® Biogas Energia Ambiental S.A. adopted two yeawsteiad of five years in order to be conservativesabse

Eletropaulo calibrates the ele

ctric meters in théguency.
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monthly. The data is monitored and archived eledtadly. AES
Eletropaulo sends the registered data for SotrelgBingas. Double
check by electricity generated is realized anddler values betweep
Sotreq PLC data records and AES Eletropaulo s&lesipt data are
used for the CER calculatién.

Calculation  method  (if N/A
applicable):

QA/QC procedures applied; If Sotreq operator idiergtisome problem, the instrument must|be
replaced or calibrated. If the operator doesnd fimy abnormality, thg
instrument will be calibrated or replaced by anotiome already
calibrated each two years. However according toe§at is very easy
to identify if the instrument is not working becaus can be checked
by the daily registered data and the monthly prodosheet.

D

Purpose of data Baseline emission calculation

Additional comment N/A

D.3. Implementation of sampling plan
Not applicable.

SECTION E. Calculation of emission reductions or GHG removal$y sinks

E.1. Calculation of baseline emissions or baseline netH& removals by sinks

According with baseline methodology ACMO0001 — versill, Emission Reductions are calculated as
follows:

BEy = (MD project,y MD BL, y)x G‘\NPCH4 + EI-LFG,y X CEFeIec,BL,y + ETLFG,y X CEI:ther,BL, Y (1)

In the case where the MD, is given/defined in the regulation and/or contrasta quantity that quantity
will be used. In situations where in the baseliféGLcaptured and destroyed, for reasons other than
regulation and/or contract, historic data on acambunt captured shall be used asgMp

In cases where regulatory or contractual requirésnéa not specify MR , or no historic data exists for

LFG captured and destroyed an “Adjustment FactdF)(shall be used and justified, taking into acdoun
the project context.

MDg, , =MD x AF )

projecty
Where AF is the baseline adjustment factor.

In order to be conservative, the AF of 20% appfimdthe F' crediting periodwill remain the same and
equation (1)s updated to:

BEy =0,8xMD projecty X c:"WF)CH4 i EI-LFG,y X CEI:elecBL,y . ETLFG,y X CEI:ther,BL, \ (3)

In this way, theMDygect, y IS Calculated as the sum of methane flow destraydtie flares, in the power
house and in the heat generation, as follows:

® AES Eletropaulo data are compared with SOTREQtridéty data and the lower value, namely SOTREQadat
used in the ER calculation.

" The value calculated to the Adjustment Factorther 2 Credit Period is equal to 19.11%. In this way amde
conservative, the PP applied the AF value of 20fieg during the  Crediting period.
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MD project, y = I\/IDfIared y MD electricity, y + MD thermal, y + MD PL, y (4)
Where:

MDiareq, y = quantity of methane destroyed in the flaresaaryy (tCH)

MD ciectricity, y = quantity of methane destroyed by the generatiaectricity y (tCH);

MD wermal, y = quantity of methane destroyed for the generasidhermal energy in year y (tGH
MDp_y = Quantity of methane sent to the gas distributiod CH)

As the BLFGE Project does not use the methanertergée thermal energy, M@ma, y= 0 and M, =0.
As the project has 2 lines installed at the deggsstation, equation (2) is updated to:

MD project, y =MD mainline,y + IV“:)secundaryine,y (5)

Where:

MD main ine,y = Quantity of methane destroyed in the main lik4);
MD secondary liney= Quantity of methane destroyed in the secondagy(iCH4);

In this way, theMDmain iine, yis calculated as the sum of the amount of LFG dgett in the flare F100

(measured by the flow-meter FIR200) and the surthefamount of LFG destroyed in the power plant
(measured by the flow-meters FIR300, FIR400, FIR&3@ FIR600), as follows:

MD mainline, y = IVID]‘IareFlOO,y + MDeIectricity,y (6)

Where:

MD fiarer100,y = Quantity of methane destroyed in the flare F10GH&;
MD ciecrricity,y = Quantity of methane destroyed in the power p(eCiti4)

Thus, theMD gsecondaryiing, yIS Calculated as the amount of LFG destroyed irfldive F200 (measured by the
flow-meter FIR700):

MD secondaryine, y =MD flare F200,y (7)

Where:

MDﬂarepzooy Quantity of methane destroyed in the flare F@G®14);
MDareq, y IS Calculated as follows:

IVIDflared, y = (LFGfIared,y XW cpa X Depa) = (PEfIare,y/GWPCH4) (8)

Where:

MDiareq,y = Quantity of methane destroyed by flaring (45H

LFGrarey = Quantity of landfill gas flared during the yeaeasured in cubic meters (Rm

Wchay = Average methane fraction of the landfill gasnasasured during the year and expressed as a
fraction (Mcpd/MLFG)
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PEfiarey = Project emissions from flaring of the residual ga®am in flare F200 in year y (tG€)
determined following the procedure described in\taiesion 01 of the Tool to determine project emissions
from flaring gases containing methane.

Dchs = Methane density expressed in tones of methaneuyte meter of methane (tQAm3CH4);

MD giectricity, y IS calculated as follows:

MD = I—F(;electricity,y X WCH4 X DCH4 (9)

electricity, y
Where:

MD giectricity,y = Quantity of methane destroyed by generatiorieaftacity (tCH,);

LFG eiectricity,y = quantity of landfill gas fed into electricity igerator (Nrﬁ);

Wchay = Average methane fraction of the landfill gasnasasured during the year and expressed as a
fraction (Mcpd/M’LFG)

Dchs = Methane density expressed in tones of methaneuybéc meter of methane (thm3CH4);

Thus,MD pgject, y IS €qual to:

MD project, y = (MD flare F100,y +MD Electricity,y)+ (MDfIare F200,y) (10)
According to the mentioned above, tamission reductions are calculated as follows

ER, = BE, - PE,

Where:

ER, = Emission reduction in year y (tG€);

BE, = Baseline Emissions due to the natural emissidnsiethane to the atmosphere and due to the
displacement of grid-fossil fuel electricity gentoa in year y, discounting the emissions due &l
inefficiency (tCO2e) ;

PE, = Project Emission from electricity consumptioarfr the grid and from the captive diesel generator
in year y (tCQe)

PEy = PEEC,y = PEEC,ScenarioB,y
Where:

PEcc, = Project Emissions from Electricity consumptiaryeary (tCO./yr);
PEcc, scenario= Project Emissions from Electricity consumptiorSicenario B in yeay (tCO./yr).

PEec scenarios.y = ECpyecpey X EFel ecpey X @+ TDL ;)

Where:

EGCs;, ecoc,y= Quantity of electricity consumed by the emergediesel generator in yeg(MWh/yr);
FEeLecos,y = Emission Factor for the emergence captive digseérator in the yegr(tCO/MWh);
TDLecps,y= Average technical transmition and distributiosds for providing electricity by the emergency
diesel generator in yegr
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In this Project TDkcpe,yis equal O (zero), as there are no loses in thetrigigy transmition once the diesel
generator is located inside BLFGE.

Flare Efficiency:

The project will apply the default value of 90% relaEfficiency, through monitoring of the flare
temperature and other parameters, according trtta to determine project emissions from flaringsgs
containing methane”.

The monitoring operation time of the flares is madatinuously by the PLC and every 5 minutes the
instantaneous temperature is registered by thenagpey system. In order to guarantee the realrdesbn
of the gas, the flares are equipped with an autorsgstem which can detect the existence of flame.

According with the manufacturer, if the temperatafehe flare is higher than 1,3%D) the flare will be
stopped automatically and if the temperature i®Wwed0OC an alarm is indicating the operator that the
flare is running out of the specified combustiomperature range.

If the temperature decrease significantly from oeggstration to another (5 minutes interval), itame that
the main valve is closed — the flare is stoppedrandas is being burned. It can be confirmed tbagas is
being burned by the instant reading of gas flownftbe flow-meters FIR200 and FIR700.

However, in some readings it was detected thaffltine accepted gas, but with a combustion chamber
temperature below 960. It happened because between a 5 minutes intdwdlare might have stopped
and turned on again (i.e. the flare was stopped#®tl and tuned on 10:04, not remaining enough tame
register a temperature above 80D To discount the values below 909 the following procedure was
applied:

= an hourly average of flares temperature was cdkxdil@onsidering the temperature registers when the
instant gas-flow was above 0 Nim (flares are accepting gas);
= Gas flow (FIR 200 and FIR 700) is considered fer @ER calculation only in the case when:
a) Both flares’ temperature is above 900°C; or
b) One of the flare’s temperatures is above 900fcCthe other flare indicates ambient temperature
(until 40°C)

Proper Excel sheets applying the above mentionecedure are presented to the Verification Team.

Moreover, the flares are equipped with an hour-methich measures the accumulated operating hdurs o
the flares. Despite of not being registered by BEFXcomputer supervisory system, Van der Wiel, ohe
Biogas shareholders, makes the registration okthesumulated operating hours of the flares ever§10
via a CARS, a system which allows Van der Wiel awéntotal access to the PLC of BLFGE. This evidence
is sent to the Verification Team.

PP has monthly worksheets to calculate the howdyame of flares temperature (as detailed abowtfan
this monitoring period the worksheets were namedFBE — PLC 2010.12", “BLFGE — PLC 2011.01",
“BLFGE - PLC 2011.02", “BLFGE — PLC 2011.03", “BLAE& — PLC 2011.04", “BLFGE — PLC
2011.05", “BLFGE — PLC 2011.06", “BLFGE — PLC 2007’ , “BLFGE — PLC 2011.08” “BLFGE —
PLC 2011.09", “BLFGE — PLC 2011.10", “BLFGE — PLO21.11", “BLFGE — PLC 2011.12", “BLFGE

— PLC 2012.01", “BLFGE — PLC 2012.02", “BLFGE — PL2012.03", “BLFGE - PLC 2012.04",
“BLFGE — PLC 2012.05", “BLFGE — PLC 2012.06", “BLRE&S— PLC 2012.07” and “BLFGE — PLC
2012.08". These monthly worksheets files are vargd because contains data registered by PLC évery
minutes.
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For this reason and in order to maintain transpgremd to comply with the reporting requirements, P
decided to include in the CER calculation spreaefsbely the values related to the hourly data@ifand
the temperature of the flares. It was created oe® worksheet for each month verified, named
DATA_DEC_2010, DATA JAN_2011, DATA _FEB_2011, DATA AR_2011, DATA_APR_2011,
DATA_MAY_2011, DATA JUN_2011, DATA JUL_2011, DATA WBG_ 2011, DATA_SEP_2011,
DATA_OCT_2011, DATA_NOV_2011, DATA DEZ 2011, DATAAN 2012, DATA FEB_2012,
DATA_MAR_2012, DATA_APR_2012, DATA_MAY_2012, DATA UN_2012, DATA_JUL_2012 and
DATA_AUG_2012. Which were included into the CER ekcalculation spreadsheet (tool). In order to
clarify the process these data were pasted askdrbm the monthly worksheets to the CER Calcuftatio
spreadsheet.

It was created a Spreadsheet called “BLFGE_18thfivaion_Calculation SpreadsheetV01, which
contains all the values mentioned above. This sistezet will be attached to Monitoring Report.

A consolidation of methane destroyed and elegyriminsumed/exported is presented in the table below

Total Methane Destroyed in Flares (Rpnmeasured by FIR200 and FIR700 493,652

Total Methane destroyed in the Power House YNmeasured by FIR300, FIR40
FIR500 and FIR600

Total Electricity Consumed from the diesel genar@/\h) 26.2500
Total Electricity Exported, measured at Bandeiraui@ndfill's substation (MWh) 88,393.7070

33,012,526

As mentioned on iterd.2 Data and parameters monitoredfollows the description and consideration of
measurement uncertainties and error propagatidheoéquipments. The readings from all equipmerds ar
subjected to internal errors from a standard vallleese errors are measured and described in the
Calibration Certificates, in terms of + % from tstandard adopted.

All calibrations usually have an expiration datewever the manufacturers of the flow-meters, pressu
transmitter and temperature transmitters are Earopeand there are no rules in Europe specifying the
calibration periodicity. Biogas decided to adof years calibration frequency for the electricitgtar and

5 years calibration frequency for the others imatents. Regarding electricity meter, the manufactdoes

not mention a specific calibration frequency of theter. Besides, there does not exist any stanolard
norm in Brazil indicating a specific calibratiorefuency.

The errors for each equipment will be presentatiénformulae below.
Adopting a conservative approach on Emission Réaludalculation, the equivalent error calculatedswa

discounted from the amount of methane calculatedefch flow-meter, according with the equations
below:

=l F+ F+l F i
€FIR200 ~ € GasFlowggooo € Temperatuegzoo0 & Pressure,.,qo € MethanéAnalysis
SFIRSOO \/(8 GasFIlow gr300 )2 + (E’TemperatueFIR300 )2 + (8 Pressure: zsq00 )2 i (8 MethaneAnaIysis)2

=l f+ f+ f f
€ FIR400 — € GasFlow 1400 STemperatueF|R400 & Pressure. o0 € MethaneAnalysis

2 2 2
€FIR500 \/ (8 GasFIlow g1rs00 ) + (8 Temperatueg zsog ) + (8 Pressurg. oo ) g (8 MethaneAnaIysis)
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=l F+ P+ Eorssag )+ )
€FIR600 ~ € GasFlowgggoo STemperatLEF,Rsoo € Pressure ..o € MethaneAnalysis

— 2 2
€FIR700 ~ \/(8 GaSF|0WF|R700) . (gMethaneAnaIysis)

Calculation of LEGared, y

The calculation of LFeq, yis the sum of all measurements from FIR200 an&BRmade during the
monitoring period, minus the uncertainties of tlesvimeters, as follows:

€ firogo = V0.89002 +0.64712 + 0.08512 +1.0002 = 1.4894%

€ fir7oo = 1/0.02602 +1.000% = 1.0333%

Calculation of LFGejectricity, y

The calculation of LFGcticity, y IS the sum of all measurements from FIR300, FIR#IR500 and FIR600
made during the monitoring period, minus the uraieties of the flow-meters, as follows:

€ € € €
LF Gutectrisy . comected™ ZFIRSOOX(J-_ 5'8380] + ZFIR4OOx(1— ;lggoj + ZFIRSOOx(l—;IS%m] + ZFIRGOOX(]_—;-ISGSO]

Applying the errors from the table below in the afipns previously presented:

First Monitoring Period before calibration of tHew meters:

£ oo =~ 0.772CF +0.599F + 0.056 7 +1.000F% = 1.3995%
£ 10 =N 0.596F +0.1775 +0.0317 +1.000F =1.1781%
£ =~/0.6320% + 0.8717% + 0.0417* +1.0000° = 1.4701%
£ ..o =0.811F +0.199¢ +0.0417 +1.000F =1.303R%b

Second Monitoring Period before calibration of tlogv meters:

Er1ra00 =V 0.5600F +0.599% +0.0567 +1.000( = 1.2946%

€c1nuoo = N 0.870F +0.1775 +0.0317 +1.0000 = 1.337%%6

Erineoo =V 0.43007 + 0.8717 + 0.04172 +1.00007 = 1.395%%

Erirso0 = ¥ 0.2100° +0.1998 +0.0417 +1.0000% = 1.0420%

Calculation of EGy
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The calculation of E@is the sum of all measurements from the elegyrimieter made during the
monitoring period, minus the uncertainties of theegicity-meter, as follows:

€
E(;y, corrected — Z EGy X (l_ ﬁ)j

€., =1.0000%

E.2. Calculation of project emissions or actual net GHGemovals by sinks

Bandeirantes Landfill Gas to Energy Project hagegptoemissions from the consumption of electricity
regarding an emergency diesel generator duringggreampply black-outs, as per stated in the reveditia
monitoring plan. This emission will only be accoeohtduring emergency situations and the electricity
consumed by BLFGE will be from the Power Plant.j&bemissions from the diesel generator are
discounted of the total CERs generated.

E.3. Calculation of leakage
No leakages undé&kCMO0001 — version 11

E.4. Summary of calculation of emission reductions or nteanthropogenic GHG removals by sinks
In accordance with the ACMO0001 (version 11) and teealidated PDD, emission reductions (ERYy,
expressed in tCO2) are calculated according téalleving formula:

ER,=BE, - PE,

Where:

ER, = Emission reductions in year
BE, = Baseline emissions in ygar

PE, = Project emissions in year

According to the mentioned above, calculation cfdbime emissions, the project emission reductioas a
calculated as shown in the table below. The pragatly generated 406,861 tCO2e during this mairitp
period.

Baseline . . Emission
Tt Project emissions .
emissions or reductions or net
, . . or actual net .
Time Period baseline net Leakage anthropogenic
GHG removals

GHG removals by sinks (tCO%€) GHG removals
by sinks (tCO%) by sinks
(tCOge) 2 (tCOge)
23/12/2010 to
31/08/2012 414,073 36 - 414,037

E.5. Comparison of actual emission reductions or net ahtopogenic GHG removals by sinks with
estimates in registered PDD
The actual emission reductions during the monitpgariod are: 414,037 tGO

According to the registered PDD, the estimated evatdi emission reduction is averagely 250,268
tCO.elyear, that is 20,856 tG®per month on average and 685.67 #£Qer day, while the project activity
actually generates totally 414,037 tCO2e emissietuctions during this monitoring period — from
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23/12/2010 to 31/08/2012 — with 618 days when thatp are in operation. That is about 669.96 tCfte
day, which is 2.29% lower than the estimated aexadue per day.

Therefore, the emission reductions in this monitprperiod are not higher than the estimation inRB®
even when bearing in mind the monitoring periodsdaet cover a full calendar year. The difference
between the PDD estimate and the gas flow monitisrethinly due to the landfill's poor final layeswer,
which increases the gas leakage through the léisdfilirface.

ltem Values estimated in ex-ante | Actual values achieved during
calculation of registered PDD this monitoring period
Emission reductions or GHG 2010 - 9,534
removals by sinks (tCQe) 2011 — 361,517 414 037
2012 — 205,307 (from Januar '
to August)

E.6. Remarks on difference from estimated value in regtered PDD
Not Applicable.

History of the document

Version Date Nature of revision

02.0 EB 66 Revision required to ensure consistency with the "Guidelines for
13 March 2012 completing the monitoring report form" (EB 66, Annex 20).

01 EB 54, Annex 34 Initial adoption.
28 May 2010
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