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Monitoring report form
(Version 03.2)

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 07
Completion date of the monitoring report 11/12/2013
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 — % Monitoring period of the
second crediting period.

Project participant(s)

= Prefeitura Municipal de Sao Paulo |
Municipality of Séo Paulo - Brazil

= Biogas Energia Ambiental S.A. - Brazil

= KfW Bankengruppe — Germany

= Mercuria Energy Trading SA +
Switzerland
Fortis Bank N.V/S.A. - Netherlands
Host Party(ies) Brazil
Sectoral scope(s) and applied methodology(ies) | Sectorial Scope 1 — Waste Handling angd
Disposal.
Sectoral Scope 1 - Energy industries

(renewable-/non-renewable sources)

Applied MethodologyACM 0001 Version 11
- Consolidated baseline and monitoring
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

576,358 tCQ

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

413,233 tCQ

Actual GHG emission reductions or net
anthropogenic GHG removals by sinks achieved
during the period up to 31 December 2012(if
applicable)

413,233 tCQ

Actual GHG emission reductions or net
anthropogenic GHG removals by sinks achieved
during the period from 1 January 2013 onwards
(if applicable).

N/A
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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 bggdandfills in Brazil. This landfill is located ithe
metropolitan region of Sdo Paulo, Brazil's biggesgy and financial center of the country. With an
estimated population of around 12 million citizén2000, S&o Paulo generates nearly 15,000 tons of
waste daily. Bandeirantes Landfill Gas to Energgjéut's goal is to explore the gas produced in
Bandeirantes landfill, using it to generate eledliand flaring.

The Bandeirantes landfill was originally conceivedmake 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 sparadhefficient 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 avoidnieghane 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 extractethftbe 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
239 2003, when the final environmental license — wagkiicense — was issued. Officially, the project
activity started, with the degassing station, if0Q12004 and, with the power plant, in 16/02/2004.

The Project presents two main plants: the degassdatgpn and the power plant. The degassing station
is responsible for the gas treatment, before sgnitlito the power plant. The equipments involved in
this operation are: four heat exchange, four blewvo flare§ two chillers and one emergency diesel
generator, that after its commissioning on Decer@i212010,started its operation on Januafy2@11.

The degassing station has in its plant seven fl@ters installed, which are responsible for measuring
the volume of gas extracted from the landfill. THmaver plant has a total of 24 Caterpillar engingth
nominal capacity of 925 kWh installed, resultingaitotal capacity of 22.2 MW.

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

Total tCQe from methane destroyed 395,976
Total tCQe from electricity dispatched 17,295
Total tCO2e from the diesel generator 38

TOTAL tCO e 413,233

! “High temperature flare HOFGAS — Efficiency 250@ianufactured by Hofstetter) installed at the i the
following Characteristics: Dimensions (height: &t diameter: 2.069m), gas flow capacity (Min: 50@4h,
Max: 2,500 Nm3/h), combustion temperature (1,000%200°C ).

% The seven installed flow meters are: FIR100 (tfiea¥ meter), FIR200 (flare flow meter), FIR700g(fe flow
meter), FIR300, FIR400, FIR500 and FIR600 (engfims meter).
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A.2. Location of project activity
The Project is located at Rua Mogeiro, 1580, Balalim Perus, Sdo Paulo - Brazil. GPS coordinates
from the location of the power house are the foilms:

S23925'11.13"
W45°045'21.69”

A.3. Parties and project participant(s)

Party involved _Private ar_ld/or pul_:)ll_c Ind!cate if the Party_mvolved

((host) indicates a host Party) entity(ies) project participants Wl_shes to l_)g considered as
(as applicable) project participant (Yes/No)

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

A.4. Reference of applied methodology

The methodology applied to Bandeirantes Landfils@a Energy Project iSCM0001 — version 11
called “Consolidated baseline and monitoring methogly for landfill gas project activities”. The
applicability conditions for ACM0001 have alreadgem considered under the baseline section of the
PDD. In fact, BLFGE is a project activity undertakeith 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 basedAs©iM0001 - version 11of the“Consolidated baseline and
monitoring methodology for landfill gas project acivities”.

Version 01 of the Tool to determine project emissions fromrifig gases containing methane, is
applied.

Version 02.2.1of the Tool for calculation of emission factor fectricity systems.

Version 01of the Tool to calculate baseline, project andéakhige emissions from electricity
consumption.

A.5. Crediting period of project activity
Bandeirantes Landfill Gas to Energy Project is e second crediting period that had started on
23/12/2010. This period will finish on 22/12/201Because 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 18€b. Bandeirantes Landfill Gas to Energy Project
(BLFGE) has since its start been extracting gas fitte newest cell3.hree main units can be detached:
the substation, the degassing station and the polaet.
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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

flare burner Energy utilisation

Figure 2 - Bandeirantes degasifying system

BLFGE Project can be seen as displayed in thedigalow.

e
Figure 3— Degassing station (A) and power plant (B)

From figure above, two main units can be detactiexldegassing station (A) and the power plant (B).

The degassing station is responsible for extradtiegbiogas from the landfill and transports ithe
gas engines in the power plant. During the trantagion, the gas goes through a treatment to altew i
use as fuel for energy generation. Other functiminthe degassing stations are: drying landfill bgs
gas coolers; measuring and analyzing the quamiycaality of the landfill gas for safety, proceswl
operating purposes.
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The landfill gas cools down when transported frdme 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. Thisvery important step in the gas treatment process,
since the condensate, which contains silicium comapts, 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 €40
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 sigel h
density filter which separates liquid particles &@inmamounts of condensate) from the landfill gasisT
liquid is drained off to a condensate shaft as.well

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

Figure 4 - Compressors (blue) and dryers (metal)_ o

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 measurementiatitdill gas is transported as a fuel to the gas
engines. These drive electrical generators in dalgenerate electrical power. An occasional sgrpfu
the landfill gas can be burned off by the flarese@mergency diesel generator was installed togeov
energy in case of electricity outage.

Figure 5 - Turbine Flow-meter and diesel generator.

Version 03.2 Page 5 of 44



F-CDM-MR

Figure 7 -Flare used to destroy the surplus gas collected

For electricity generation, a total of 24 Categpilengines, nominal capacity of 925 kW, model 3516A
were installed. They burn the gas and generategygnehich is to be sent to Eletropaulo’s — the &iec
distributor supplying Sado Paulo metropolitan regiogrid, measured at the substation. This elettrici
is in fact not be commercialized directly; it supplltal - Unibanco’s branches over Sao Paulo.state

There were six special events during this monitppariod.

How the event was considered

01

02

03

On April 24" 2011, the electricity generated a
LFG measured were smaller than the nor
because AES Eletropaulo had maintenance in 1
system.

On February 24 2012, there was a problem wi
the computer that registers the PLC data.
screen of the computer crashed and the record
between 08:00am and 02:45pm wasn't saved.

From March 1% to March 14, 2012 the Bioga:
Energia Ambiental had some problems in
supervisory system (PLC).

AES Eletropaulo realized maintenance
in the transmission line.

It was observed a small impact related to
the LFG measured and exported energy
during the period.

Biogas calls lastech to solve the
problem.

The event occurred was considered

- punctual by Biogas Energia Ambiental

because it had never happened before;
This event didn’t impacted neither the
biogas production nor the electricity
generated because the recorded ds
accumulated are not impacted.

The PLC didn't register all the data
generated from the degassing plant.
However, the PLC from power plant
registered the exported energy.

The event occurred was considered

® lastech is the company responsible for the maimtea in the Biogas supervisory system (PLC).
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punctual by Biogas Energia Ambiental
because it had never happened before;

The Biogas dismissed two days of
production (March 18and March 1%).
On March 1%, data were recorded
normally.

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 En
Ambiental realized a preventive maintenance in
auxiliary power cab.

04 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. Maintenance was
performed in the main manifold for 5
days and the disruption was corrected.

From May 19 until May 23rd, 2012 the Bioga The event occurred was considered

05 Energia Ambiental had some problems (disrupti punctual by Biogas Energia Ambiental
in its main manifold. because this kind of maintenance had
never happened before; The problems in

its main manifold resulted in less
exported electricity and biogas
producting during this period.

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

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

06 smaller than the normal because AES Eletropi- i
had some problems in their system. It was observed a small impact related to

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

Nowadays about dZCaterpillar engines are working in the power plahthe same time, although
power plant has 24 engines installed. This happexause the gas production in the landfill is lower
than the estimated in the PDD. The two flares, folowers and two chillers installed were able to
operate during the monitoring period, but becausth@ low gas production sometimes some of the
equipment was not in operation.

No other events or rule/policy changes have takacepthat 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.

“ Seven engines was the average for this monit@eénipd, so at times more than seven engines warpsration.
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B.2.2.Corrections
Not applicable.

B.2.3.Permanent changes from registered monitoring planmapplied methodology

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

The revalidated PDD had its Monitoring Plan revidemsed on ACMO0001 - version 11 of the
“Consolidated baseline and monitoring methodolagylé&ndfill gas project activities”. The revaliddte
Monitoring Plan was approved on 27/07/2012.

B.2.4.Changes to project design of registered project aefty
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 Bsging Station, as per the revalidated Monitoring
Plan:

Captive Power
SOURCES:
-CO2 emissions from on-site electricity use (Profmissions)

Emergency Diesel

Generator

Site of the project activity where e e

the gas is captured and
destroyed/used.
LFGElectricity, y (FIR 600;
LFGTota vy ( )\
(AR100) Ao, Electricity Exportedto
LFGElectricity, y (FIR 500! e the Grid
Gas Station (Gas Power Plant
i - O— TR R - e S— |
lectricity, y (FIR 400, Operating H
WcHa (A100) i
LFGEleciricity, v (FIR 300}, :
I
i
I
LFGFlareF200 _
(FIR200) ’
l Brazilian Electric Grid !
FGFlareF100 EFom i
(FIR700) EFeu T

EF !
TDLj, y '

PEFiares.y

nnected to

Al the power generatiol

n sources co
Flare F100 Flare F200 the grid to which the project activity is
nnected.

Other Parameters Other Parameters

Ttare (TAC520) Ttiare (TAC570)
SOURCES
- CH4 emissions from decomposition of waste atlahéfill site (Baseline
Emissions)

Landfill

Figure 8 - Lay-out of the Degassing Station.

Due to the lack of LFG available at Bandeirantesdf#i, this secondary collection line was deactah
still during the 1 crediting period. In order to comply with the ré@gments from the methodology,
Biogas Energia Ambiental S.A. re-activated thisoselary line and installed the control valve between
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 wékbe collected and flared in the two equipmetats
avoid the increase of pressure inside the landfill
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Therefore:

- FIR700 measures the LFG collected and sent exélysio the flare F200; and
- FIR200 measures the LFG collected and sent exélysio the flare F100.
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Data variable

Data Unit

TAG
Equipment

Data
achievement:
Electronic (E)

Measured (M)
Calculated (C)
Estimated (E)

Recording frequency

For how long
is archived
data kept?

F-CDM-MR

Comment

LFGTotaI, y

LFGFIare, y

LFGEIeclricity, y

TFIares

Version 03.2

Total amount of landfill gas Nm?

captured

Total amount of landfill gas Nm?

flared

Total amount of landfill gas
combusted in power plant

Temperature in the exhau
gas of the flare

Nm

°C

3

FIR100

FIR200
FIR700

FIR300
FIR400
FIR500
FIR600

TAC 520 (F100)
TAC 570 (F200)

M Continuously E/P
M Continuously E/P
M Continuously E/P
M Continuously E
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All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

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

Measured by a meter.
Data will be aggregated
monthly and yearly.

Measured by a flow
meter, located in the
main gas line. Norma
cubic meters represent
the gas volume in cubic
meters at STP. Data will
be aggregated monthly
and yearly.

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 C.



Data variable Data Unit

TAG
Equipment

Measured (M)
Calculated (C)
Estimated (E)

Recording frequency

Data
achievement:
Electronic (E)

For how long
is archived
data kept?

F-CDM-MR

Comment

Project emissions  from
PEriaresy flaring of the residual ga: tCOe
stream.

W Methane fraction in the %
cha landfill gas

Net amount of electricity MWh

Elirey generated using LFG.

Version 03.2

N/A

A100

N/A
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During the
crediting period
and two years
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

supervisory compute-
system, which registers
continuously the
combustion temperatur:2
measured.

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

Calculate as per the
Version 01 of the Tool tc

determinate projec:
emission from flaring
gases containing
methane.

Measured by continuous
gas quality analyzer.

Measured by electricity
meters located in the
substation connected to
the SIN.



Data variable

OfpEIEan @i Operation of the energy plar Hours

operating margin

Emission factor of the buil

electricity consumption by tCO,
the project activity

Project emission from fossi
fuel combustion

Version 03.2

Measured (M)
Calculated (C)
Estimated (E)

Recording frequency

Page 12 of 44

Data
achievement:
Electronic (E)

For how long
is archived
data kept?

During the
crediting period
and two years
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

During the
crediting period
and two years
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

During the
crediting period
and two years
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

During the
crediting period
and two years
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

During the
crediting period
and two years
or the last

F-CDM-MR

Comment

Readings from the run-
time meter installed at
each engine.

This variable is
monitored ex-post by the
CIMGC and is updatec!
monthly in their web-site

This variable is
monitored ex-post by the
CIMGC (“Comisséo

Interministerial de
Mudanca Global do
Clima”) -

(Interministerial
Commission on Globa
Climate Change)

and is updated yearly in
their web-site

Calculated as per version
01 of the Tool to

calculate baseline, project
and/or leakage emission
from electricity

consuption

Calculated as per version
02 of the Tool to
calculate  project ot
leakage C@ emission



Data variable

Data Unit

TAG
Equipment

Measured (M)
Calculated (C)
Estimated (E)

Recording frequency Electronic

Data
achievement:

(E)

For how long
is archived
data kept?

F-CDM-MR

Comment

FVreh

Other flare
operation
parameters

FCecoe,py

Version 03.2

Volumetric ~ fraction  of
component i in the residue
gas in the hour h

Volumetric flow rate of the
residual gas in dry basic ¢
normal conditions condition:
in the hour h.

Data and parameter that a
required to monitor whethe
the flare operates within th
range of operating condition
according to the
manufacturer’s specification

Quantity of diesel fired in the
emergency captive dies¢
generator

m°h

N/A

L

A 100
FIR200 and
FIR700

TAC 520 (F100)
TAC 570 (F200)
N/A

M

Continuously

Continuously

Continuously

Continuously
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E/P

issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

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

from fossil fuel
combustion

Continuous measurement
using a certified gas
analyzer.

Continuous
measurements from the
flow meters

Data is measured by a
thermocouple installed in
each flare.

Continuous

measurements by from
the mass/volume meter.
For this  monitoring



Data variable Data Unit

Average net calorific value
of the diesel used in th GJ/volume unit
period t

CO2 emission factor of the

diesel used in the period Hetezn)

Net amount of electricity
generated using LFG LA

Version 03.2

Measured (M)
Calculated (C)
Estimated (E)

TAG
Equipment

N/A =

N/A =

N/A M

Recording frequency

Data

achievement:

Electronic (E)

® Monitoring parameters as per methodology ACM0O®&rsion 11 — Tool to calculate Project or Leak&@¥2 emissions from fossil fuel.
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For how long
is archived
data kept?

crediting period
or the last
issuance of
CERs for this
project activity,
whichever
occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever
occurs later

All registration
will be kept for
2 years after
the end of the
crediting period
or the last
issuance of
CERs for this
project activity,
whichever
occurs later

All registration
will be kept for
2 years after
the end of the
crediting
periodor  the
last issuance of
CERs for this
project activity,
whichever

F-CDM-MR

Comment

period the value adopted
is a default according th:
manual of equipment.

Average net calorific
power of the diesel
Accomplish the Brazilian
Energy Balance (BEB).

Accomplish the IPCC
guidelines

Continuous readings
from the electricity-
meters located in the
substation connected to
the SIN. The substation
has 2 measurement
points: one belongs to
Biogeracdo (manager cf
the power plant) and th=
other belongs to



Data variable

Data Unit

TAG
Equipment

Data
achievement:
Electronic (E)

Measured (M)
Calculated (C) Recording frequency
Estimated (E)

For how long
is archived
data kept?

F-CDM-MR

Comment

EF = CEEIecy,BL,y

Version 03.2

Electricity Baseline Emissior
Factor

tCO,/MWh

N/A

The EFOM is updatec
monthly and EFBM
updated yearly by
CIMGC

E
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occurs later

During the
crediting period
and two years
or the last
issuance of
CERs for this
project activity,
whichever

occurs later

Eletropaulo (Electric

Utility). Each set of

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

electricity exported.

This variable was
calculated according with
the ex-post monitoring o*
EFov and ERv by the

CIMGC.
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Data Acquisition:
The variables monitored in the degassing statiorBimgas Energia Ambiental are controlled by an
electrical control system. This control system i®vided with a PLC (Programmable Logical
Computer). All the measured process signals areegsed by the PLC to output signals for the gas-
coolers, blowers, flares and gas-engines. Also $yem counts on a SCADA system (process
visualization on a personal computer). With thisteyn it is possible to control and monitor the
installation at a distance, including through thieinet.

Figure 4 - 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:

TREANSMITION TO - —
THE PLC 4’| REGISTEATION

Supearvisors Svstam’s hard disk
— SQL Databasza

Elsctric 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
|-FG‘FIare,y Nms;
FIR200 -Every 00:00, the PLC's counter s
FVgreh FIR700 reseted;

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

Continuously - Continuously i\,ﬁ;{es > -Every 23:59, the accumulated flow (n
FIR300 Nm®) is manually registered by the
operators;
LF Grlectricy, y FIR400 -Every 3 hours, the operators perform
FIR500 the “Print-Screen” of the controlling
EIR600 system panel;

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

- Temperatures below 1,000°C indicales
that the flare is running out of the
specified combustion temperature
range;
-A sudden decrease of temperature
TAC520 and Continuously Continuousl Every 5 indicates that the main valve of the
Other  flare TAC570 y Y minutes flare is closed and no gas is being sznt
operation to the flare (please, refer to
parameters. BLFGE_ Verification_Calculation
Spreadsheet — referring to the CER
Calculation)

Triare;

-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)

WcHa, y
A100 Continuously Continuously
fvi,h

- Sotreq’s PLC registers the accumulaied

electricity sent to the grid every 15
minutes. Data is compared with
Eletropaulo’s invoices.

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

Every 15

EL (ro,y N/A Continuously Continuously i<

- For this monitoring period the value
FCecpe,py N/A - - - adopted is a default according the
manual of equipment

- Amounts recorded by the Sotreq PLC.

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

Operation  of
the energy N/A Continuously Continuously Hourly
plant

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

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

Quality assurance and guality control measures:

Internal Procedures: Biogas counts with the internal procedures whiciedive is to specify the
monitoring procedures made inside the DegassintjoBtaas gas flows, electricity generation and
methane concentration.

As presented in item Data Acquisition, all paramrseteonitored inside the Degassing Station have the
same reading / transmitting / registration routine all routines have one person responsible: [drd p
supervisor.

Every week, the plant supervisor downloads all dagistered 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 byaerators in the Operation Diary. The event is

® Company contracted by ITAU-UNIBANCO to operate fmver plant.
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informed to the Production Coordinator of Biogasfgia Ambiental S.A., which is responsible for
taking the necessary actions to avoid it to haugsin.

In order to avoid data loss, the operators arenteteto register all gas flow data manually in @mop
sheets on a daily basis (0:00 hour), which ardiedrby 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 savederctimputer’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 felo

Date: 24/08/2012

Technical Directory iaiseiistiae i i i ] I - T S P T S T e S S S e B ) S P s S R SR > Ad'!“’F'"a"Ee
Directory
Focal Point - ONU - UNFCCC Technical Director o Finance Director
artanio Carlos Delbin b e e S e Julic Cesar do Praco e e e T T SRR e Sergio Stacchini
Site Maintenance " 6 Techincal Administrative 5 2
Enviranmental Engineer Landfil Coordinstor 1 Coordinatar 1 Adminitrative Advisor 1
Douglas R. Schwangart | Anderson Alves da Silva | Willian Azevedo da Silveira I Ervaldo Tozzi
08:00 - 18:00 7:00 - 17:00 Turno 1 -06:00 - 13:00 Administrative Finances
Site Foreman Technical Auxiliary Operatiaon and Maintenance leader Technical Adminisirative Financial Analist
Jodo Antunes de Souze 1 Finicius Ber gamin 1 Manoel Messias da Sikva Filho 1 Eparecida de Arruda Lopes 1 Patricia Ribeiro Lishoa 1
08:00 - 18:00 8:00 - 15:00 Turno 2 - 18:00 - 06:00 General Services Accounts
Aliliaries Trainee Mairtenance Mechanical Cleaning Assistant
3 3 2 Artonin Carlos M. e Moraes 1 José Cicero Porfirio da Silva 1 Aroldn de Oliveira Dias 1
08:00 - 16:00 Turno 1 -06:00 - 13:00 Youny Apprentice
Bricklayer Eletric Operator Administrative Services
José Aparecida de Oliveira 1 Claudomiro Rocha Dias 1 Deniss Rodiguss da Siva 1
08:00 - 18:00 Turno 2 - 1800 - 06:00 Administrative
Operator Eletric Operator Auxiliari Adrninistrative
Braz Elisio da Silva 1 Joel Nicolau 1 Silwagner Sitva de Albuguergue 1
Turno 3 -23:00 - 06:28
Mairtenance Mechanical
00800 Luciano Eulélio de Freitas 1
welder
Jodn Carlos de Oliveira 1

Figure 10 - General Organogram of Biogas

From the point of view of the plant operation, piosis and roles are defined. Duties, personnebhogphent in the case of non-availability of the fdincoordinator
and/or the coordinator of the plant operation &temnined as presented in the figure below:
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Blogés Responsabiity Matrix

BOARD

@ ARCADIS 10605 eNerGIA

HELENGC & FONSECA CONSTRUTECHNICA S A

I Technical Director I
I

| Julio Cesar do Prado Junior |

Level | l E'“‘é‘::::;‘:’gf"“ | | Site Maintenance I | Administrative |
1 | | William Silveira | | Anderson Alves da Silva | | Ervaldo Tozzi |

2 | | Manoel Messias da Silva Filho | | Jodo Antunes | | Aparecida Lopes |

3 | | Claudomiro Rocha Dias | | - | | Silwagner Albugquergque |
oS, | In the absence of certain emplovyees, the sub-sequence will assume the activities of it"s superior. |
Elaborado por: Douglas Ramponi Schwwangart | Revisado por. Anderson Alves da Silva | Aprovado por: Julio Cesar do Prado Junior |

Figure 11 - Responsibility Matrix of Biogas EnergiaAmbiental
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All training was supplied to operator before thejpct's implementation. The training certificatesrey
presented to the DOE in previous verifications.

For this monitoring period, two new employees wdred: Antonio Carlos Nascimento de Moraes to work

as Maintenance Mechanical and Luciano Eulalio @&it&s to work as Maintenance Mechanical.

The new operators realized the training in theofelhg periods: 02/04/2012 to 12/04/2012 and 01/0522

to 11/05/2012.

Data protection measures:

As all data registered in the Supervisory Systeamasl disk is subjected to sabotage and technigatda
Biogas developed the following actions to protéet monitoring system:

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

= Data backup:

— A weekly CD backup of the Supervisory System’s hidigk;
- A weekly backup of the Supervisory System’s hargkds made by the server of ARCADIS
Logos (one of Biogas Energia Ambiental S.A. shaidgrs);

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

Data / Parameter:

GWPRcH4

Unit:

tCOe/tCHs

Description:

Global Warming Potential value for haate

Source of data :

IPCC

Value(s) applied : 21

Purpose of data: Baseline calculation
Additional comment: N/A

Data / Parameter: Dcha

Unit: tCH4/m3CH,

Description:

Methane Density

Source of data :

0.0007168

Value(s) applied :

Purpose of data: Baseline calculation
Additional comment: N/A

Data / Parameter: AF

Unit;

%

Description:

Adjustment Factor

Source of data :

PDD Registered

Value(s) applied : 20
Purpose of data: Baseline calculation
Additional comment: N/A

Data / Parameter:

Regulatory requirements relatingto landfill gas project

Unit;

%

Version 03.2

Page 21 of 44



F-CDM-MR

Description: Regulatory requirements relating tadfédl gas projects

Source of data: Publicly available information dfiet host country’s regulatony
requirements relating to landfill gas. In Brazileth are neither

regulatory requirements nor legal obligations tsta® the LFG.

Value(s) applied: There are neither regulatory ireguents nor legal obligations to

destroy the LFG.

Purpose of data Baseline emission calculation

Additional comment ) ] )
The information though recorded annually, is usadchanges to th

adjustment factor (AF) or directly M&yat renewal of the cred
period — variable updated at renewal of each cpetibd.

D

—

D.2. Data and parameters monitored

Data / Parameter: LFGrotal, y
Unit: Nm?3
Description: Total amount of landfill gas captured normal cubic meters at
standard temperature and pressure
Measured /CalculatedMeasured
/Default:
Source of data: PLC data records
Value(s) of monitored FIR100= 47,932.1455 NinFIR700= 0.00 Nrh
parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheeth worksheet
“DATA_EN”
Monitoring equipment:
. : mﬁ)r(r: Date of the | Date of the
ST Ao hrr| Mode | ey (oo | et | pert
(%)
t-mass
65 |
#);(I;w— E)Fé E:r:rs ?..N”S/ 8387'3902 15 | 25/04/2007 | 25/04/2012
(177.75
mm)
2) Flow- | FIR | £y fggslpm 341992 | 2.5 | 29/04/2011| 29/04/2016
meter 100 00
SFow IR e | sTs1 | 328849 | 25 | 08/09/201Q 0810912015
Measuring/ Reading/ Continuous readings from the flow-meters FIR100 &rfidR700
Recording frequency: installed. The equipments are connected to a sigoeyvcomputer
system, which registers continuously the LFG meakubData to be
aggregated daily, monthly and yearly.
The supervisory system makes records of instantflgasevery 5
minutes and the accumulated gas-flow every houe €bunter ig
reseted at 00:00.
Calculation  method  (if N/A
applicable):
QA/QC procedures : Flow meters are subject to alaegnaintenance and testing regime to
Version 03.2 Page 22 of 44
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ensure accuracy. Regular maintenance will be mémolegawvith the
calibration, following general guidelines from timanufacturer
Regarding the calibration of the instrument, thes Riecided td
conservatively adopt a 5-years frequency because:

- in compliance with national laws (example in Gany the
Netherlands, for turbine meters of this size of FAR and FIR700
calibration is never required;

- in Brazil there are no requirements on how oftew-meters must bg
calibrated;).

- in Germany, a calibration every 10-years is esédy law;

- the manufacturer states thdfsitup to the clients to determine the
calibration frequency.

The procedure SGA IT 4.4.6-29 explains that theatpe must check
the operational conditions for this kind of instremmh, at least once a
day. In the flow meters case if the operator idestisome problem,
the instruments must be replaced or calibrated.

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

D

Purpose of data: The data flow generated from FOR&Gactually used on purpose |to
realize the cross checking of flow from the otHewfmeters (FIR200
FIR300, FIR400, FIR500 and FIR600). These valuetheftotal gag
flow are not used to calculate the amount of CERs.

Additional comment: 1) This flow meter was in ogéra from 23/12/2010 to 15/08/2011.
The equipment error is too the maximum accuracy.
2) This flow meter is in operation since 16/08/20The equipment
error is too the maximum accuracy.

3) This flow meter was installed on 1 November, 2010. Th
equipment error is too the maximum accuracy.

4]

Data / Parameter: LFGriare, y
Unit: Nm3
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 monitored FIR200= 0.00 Ny FIR700= 0.00 Nrh
parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheeti worksheet
“DATA_EN”
Monitoring equipment: : . Maxim | Date of Date of
Equipm TAG Manufactu Model Serial um the last the next
ent rer Number | accurac | calibratio | calibratio
y (%) n n
Turbine VTGE
Flow- | FIR200 | Incontrol | y oo | VG15239| 1.00 | 01/07/09  0L/07/14
meters
E:g‘t’ér FIR700 FCI ST51| 328849 25| 08/09/10  08/09/15
Pressure) L454793/
Tranemit| FIR200 | SMAR | LD201) 12U S 02 | 27/03/09 |  27/03/14
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ter
FIR700 N/A N/A N/A N/A N/A N/A
Tempera| FIR200 ASTA PT-10q S377815| 0.6471  26/03/09 26/03/14
ture
Transmit| FIR700 N/A N/A N/A N/A N/A N/A
ter

Measuring/
Recording frequency:

Reading

Continuous readings from the flow-meters FIR200 aridR700
installed. The instruments are connected to a sigmey computer

aggregated daily, monthly and yearly.

The supervisory system makes records of instantflgasevery 5
minutes and the accumulated gas-flow every houe €bunter ig
reseted at 00:00.

Calculation method

applicable):

(i

N/A

QA/QC procedures :

Flow meters should be subjea tegular maintenance and test
regime to ensure accuracy, in compliance with nalitaws. Regula
maintenance will be made along with the calibratfoliowing general
guidelines from the manufacturer
Regarding the calibration of the instrument, thes Riecided td
conservatively adopt a 5-years frequency because:
- in the Netherlands, for turbine meters of thisesof FIR200 ang
FIR700, calibration is never required;
- in Brazil there are no requirements on how oftew-meters must be
calibrated;

- in Germany, a calibration every 10-years is esédyy law;

- the manufacturer states thdtsitup to the clients to determine t
calibration frequency.

The procedure SGA IT 4.4.6-29 explains that theraipe must check
the operational conditions for all the equipmenstfuments, at least
once a day. In the flow meters case if the opeidtntifies some
problem, the instruments must be replaced or bl

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

Purpose of data:

Baseline emission calculation

Additional comment:

For this monitoring period, $hevalues were dismissed.

Data / Parameter:

I—FGEIectricitv, \Y

Unit:

Nm3

Description:

Amount of landfill gas to powerhousenn the landfill site in norma
cubic meters at standard temperature and pressure

Measured /Calculate

/Default:

dMeasured by four flow meters (FIR300, FIR400, FIRBMd FIR600)

Source of data:

PLC data records

Value(s) of  monitored

parameter:

FIR300= 6,144,055.8540; FIR400= 6,564,034.3347 R5BD=
10,310,575.0687; FIR600= 10,328,055.7489

For more details see ER excel fi
“BLFGE_18th_Verification_Calculation Spreadsheeti worksheet
“DATA_EN”

Monitoring equipment:

Mode
|

Date of
the next

Date of the
last

Maxim
um

Serial
Number

Manufact
urer

Equipm

it TAG

system, which registers continuously the LFG mestkubData to be

ng

D

)

"The FIR700 has an integrated system which caksilgressure and temperature in real time. In tlaig this
instrument doesn’t need Pressure and Temperataresiitter.
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accurac | calibration | calibratio
y (%) n
FIR300 VG083B6| 1.0
Turbine | FIR400 VTG | vGos4B6| 1.0
Flow- Incontrol EX- 12/12/06 12/12/2011
meters | FIR500 200 | VG086B6| 1.0
FIR600 VG085B6| 1.0
FIR300 VG083B6| 1.0 03/11/2011 03/11/2016
Turbine | FIR400 VTG | vG084B6 1.0 10/03/2011 10/03/201p
Flow- Incontrol | EX- R
meters | FIR500 200 | VG086B6| 1.0 14/12/2011 14/12/201p
FIR600 VG085B6| 1.0 14/09/2011  15/09/20[1p
FIR300 33007-06 0.2 06/05/09 06/05/14
Pressurel FIR400 L4547947\ 5 27/03/09 | 27/03/14
Transmit SMAR LDlZQ L42237
ter FIR500 33006-06 0.2 23/06/09 23/06/14
FIR600 33005-06 0.2 17/04/09 17/04/14
FIR300 S502986 | 0.5993
Tempera
ture | FIR400 PT- | S502087| 0.1775
. ASTA 26/03/09 26/03/14
Tfatnsm't FIR500 100 | s502088| 0.8717
er
FIR600 S502989| 0.199%
Measuring/ Reading/ Continuous readings from the 4 flow-meters insthlfgags FIR300

Recording frequency:

FIR400, FIR500 and FIR600). The equipments are ectea to g
supervisory computer system, which registers caotisly the LFG
measured. Data to be aggregated daily, monthlyeady.

For each flow-meter, the supervisory system makesrds of instant
gas-flow every 5 minutes and the accumulated gas-#very hour,
The counter is reseted at 00:00hs.

Calculation method
applicable):

(i

N/A

QA/QC procedures :

Flow meters are subject to alaegnaintenance and testing regime to
ensure accuracy, in compliance with national lawRegular
maintenance will be made along with the calibratfoliowing general
guidelines from the manufacturer.

Regarding the calibration of the instrument, thes Riecided td
conservatively adopt a 5-years frequency because:
- in the Netherlands, for turbine meters of thessf FIR300, FIR400,
FIR500 and FIR600, calibration is never required,
- in Brazil there are no requirements on how oftew-meters must be
calibrated;

- in Germany, a calibration every 10-years is esédyy law;
- the manufacturer states thdfsitup to the clients to determine the
calibration frequency.

The procedure SGA IT 4.4.6-29 explains that theraipe must check
the operational conditions for all the equipment&fuments, at least
once a day. In the flow meters case if the opeidtntifies some
problem, the instruments must be replaced or ctil

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

D
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Purpose of data:

Baseline emission calculation

Additional comment:

calibrated. Since Biogas has four lines that seedyas to the engine
one per meter (FIR300, FIR 400, FIR 500 and FIR)680ring the

transmitter of the FIR 300, FIR 400, FIR 500 an& B0O0 was use
the error of the calibration because is higher thia® maximum
accuracy. The calibration of FIR500 delayed a fewsg but did no
generate any impact because the error of 1% addpteke PP is the
maximum error of the instrument.

These flow meters (FIR300, FIR4 FIR500, FIR600) were re

period of re-calibration of each meter, the respedine_of the meter
in_ calibration was closed until its return. For the temperature

[

)

1%

Data / Parameter: Triare
Unit: °C
Description: Temperature of the exhaust gas in the flare F16CFR200
Measured /CalculatedMeasured
[Default:
Source of data: PLC data records
Value(s) of  monitoreq -
parameter:
Monitoring equipment: Maxi Date of
9 S4EP Equipment TAG L':?ZSI Model il mm Datﬁag: e i [
urer Number | accura calibration callbgatlo
cy (%) n
Thermocouple type
F100 TAC52 | Jumo| "S" | 32950/030| N/A | 24/08/2011| 24/08/201p
0 L750
Thermocouplg TAC57 type "S" 1
200 0 Jumo| D7 " | 32411/030|  N/A | 19/09/2011 19/09/20}3

Measuring/ Reading
Recording frequency:

Continuous readings from the thermocouples ingtaite each flare
The instruments are connected to a supervisory atanpsystem
which registers continuously the combustion temjpeeameasured.

For each flare, the supervisory system makes recaifd instant

calibrated every year.

temperature every 5 minutes and every hour. Themiheouples are

Calculation  method

applicable):

(i

N/A

QA/QC procedures :

Thermocouples are replaced or calibrated every. year
All registration will be kept for 2 years after tleed of the crediting
period.

)

Purpose of data:

Baseline emission calculation

Additional comment:

For this monitoring period, the ERs from the flave=e dismissed. Fd
this monitoring period the calibration of the thewuuples was o
delay, however the ERs from the flares were dismiss

- =

Data / Parameter: PEjares. \
Unit: tCOe
Description: Project emissions from flaring of tiesidual gas stream in year y
Measured /CalculatedCalculated
/Default:

® Because of the operational failure, the thermotasupvere not calibrated at the actual due datéb@sibn

certificates of the upcoming ¢

Version 03.2
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Source of data:

Calculated as per version 01 ofdbkto determine project emissio
from flaring gases containing methane.

ns

Value(s) of  monitorec

parameter:

0.00 tCQe

For more details see ER excel fi
“BLFGE_18th_Verification_Calculation Spreadsheeti worksheet
“Consolidated EN".

Monitoring equipment:

N/A

72

[

Measuring/ Reading/ Calculated as per version 01 of the tool to deitegrproject emission
Recording frequency: from flaring gases containing methane

Calculation method  (if Calculated as per version 01 of the tool to deteeniroject emission
applicable): from flaring gases containing methane

QA/QC procedures : N/A

Purpose of data:

Calculated the project emissiam flaring gases containing methane

Additional comment: N/A |

Data / Parameter: Wenay

Unit: m°CH,/m’LFG

Description: Methane fraction in the landfill gas.

Measured /CalculatedMeasured

/Default:

Source of data: PLC data records.

Value(s) of monitoreq Daily average for the monitoring period : 47.6752 %

parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheeti ivorksheet
“DATA_EN".

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

Measuring/ Reading/ The data is continuously measured by the gas asrabmad recorded

Recording frequency: electronically by PLC at least each five minutesl amce per hour,
instantaneously. The reading frequency is contislyoand recorded
by the PLC.

Calculation  method  (if N/A.

applicable):

QA/QC procedures : - The gas analyzer is subjech t@gular maintenance and test|ng
regime to ensure accuracy;
- The operation team is responsible for the teBtiagitenance
according to procedure SGA IT 4.4.6-10;
- The operation team performs a daily check listhef instrument tq
detect leaks and other defects;
- The filter replacement is performed when the tel@ms necessary
- The calibration is also performed weekly usingtandard certified
gas.
All registration will be kept for 2 years after tleed of the crediting
period.

Purpose of data: Baseline emission calculation

Additional comment: For this monitoring period hiab days with the delay of calibration
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(22/12/2010; 13/06/2012). In th
“BLFGE_18th_Verification_Calculation Spreadshee#ishbeen adde
a worksheet explaining the procedure accordindhéoparagraph 23
of the VVS.

0O a

Data / Parameter: ElLircy

Unit; MWh

Description: Net amount of electricity generatethgd FG.

Measured /CalculatedMeasured
/Default:

Source of data: PLC data records

Value(s) of monitoreq 87,860.5497 MWh
parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheeti iorksheet
“DATA_EN".

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: 29/10/2011

2)Date of last calibration: 16/04/2012
Validity: 15/04/2014

Manufacturer: Merlin Gerin
Type: Power Logic — CM4000
TAG: Not applicable

Accuracy class: 1.0000% (error)
Serial number: 0011001426
Calibration frequency: 2 years

1)Date of last calibration: 30/10/2009
Validity: 29/10/2011

2)Date of last calibration: 16/04/2012
Validity: 15/04/2014

Measuring/ Reading/ Continuous readings from the electricity-meters ated in the
Recording frequency: substation connected to the SIN. The substationZhasasurement
points: one belongs to Biogeracdo (manager of theep plant) and
the other belongs to Eletropaulo (Electric Utilitfhach set of mete
has 2 meters installed and both of them are coedetv the
responsible supervisory system, which registerstimoously the
electricity exported.

For sake of conservativeness, both records willcbmpared in a
monthly basis and the lowest one will be appliedaizulate ERSs.

=

Calculation  method  (if N/A
applicable):

QA/QC procedures : Electricity meters are subject to regular mainteeafollowing
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ONS procedure (every 2-years, according with Nekwor
Procedures, from ONS — Operador Nacional do SisbeniBhe
meter’s supplier (Merlin Gerin) manual mentionst tregular
maintenance for the Power Logic CM4000 electricitgters is
not necessarkll registration will be kept for 2 years after teed of
the crediting period.

Purpose of data: Baseline emission calculation

Additional comment: 1) Monitoring under responsibility of the Biogeracaamhger.

2) For December/2010, Biogas used the data from Hlatio
website, sent by Biogeracdo (Sotreq) to compareettergy
data. For the other months Biogas used the date |fro
Biogeracdo and compare with the data from Eletriopaas
mentioned above.

3) For this monitoring period, there was a delay im ¢alibration
of power meters Biogeragdo, however, it was founad there
were no changes in the record of energy generdtedhe
adopted error(1%) is higher than shown in the becation
certificate and the maximum accuracy of the insegninthis
was maintained.

Data / Parameter: Operation of the energy plant

Unit: Hours

Description: Operation of the energy plant

Measured /CalculatedMeasured

/Default:

Source of data: Readings from the run-time metstalled at each engine and the

registered data from Sotreq's PLC.

Value(s) of monitoreq Daily average for the monitoring period: 193 h

parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheeti worksheet
“DATA_EN".

Monitoring equipment: Run-time meter installed atte engine

Measuring/ Reading/ Hourly

Recording frequency:

Calculation method  (if Continuous readings from the run-time meter insthih the contro

applicable): room. The equipment is connected to Biogeracaospeer system),
which registers continuously the quantity of houte engineg
operated.

QA/QC procedures :
All registration will be kept for 2 years after tleed of the crediting
period.

Purpose of data: This is monitored to ensure methdestruction is claimed faor

methane used in electricity plant when it is operetl. This value was
not used to calculate monitored ERs.

"4}

Additional comment: The calibration of hour metersiot necessary, as this instrument does
not create a impact on the amount of power gerg@téhe amount of
captured biogas, serving only to indicate the pkcity of engine
maintenance.

® “NATIONAL SYSTEM OPERATOR; submodule 12.3 - mainance of the measurement system for invoicing

, Rev 1.1 (18/06/2010), avaliable at
http://www.ons.org.br/download/procedimentos/modiNModulo _12/Submodulo%2012.3 Rev_1.1.pdAccessed
on 01/02/2011".
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Data / Parameter: ERowm

Unit: tCO2e/MWh

Description: CQemission intensity of the electricity

Measured /CalculatedCalculated by Comisséo Interministerial de Muda@abal do Clima

/Default: (CIMGC) -Interministerial Commission on Global Climate Chang

Source of data: Brazilian Grid - CIMGC

Value(s) of monitoreq 2010 — 0.4787

parameter: 2011 - 0.2920
2012 - 0.5176

Monitoring equipment: N/A

Measuring/ Reading/ This variable is monitoredx-post by the CIMGC and is updated

Recording frequency: monthly in their web-site
(http:http://www.mct.gov.br/index.php/content/viei@7 64/Fatores_de
_Emissao_de _CO_sub_2 sub_pela_geracao_de_enbrieaaeno
Sistema_Interligado_Nacional_do_Brasil.html).

Calculation  method  (if N/A

applicable):

QA/QC procedures : The CIMGC calculate the hound ¢he consolidated monthly value
of EFOM, based on information from the nationat#ie sector.

Purpose of data: Baseline emission calculation

Additional comment: N/A

Data / Parameter: ERsm

Unit: tCO2e/MWh

Description: Emission Factor of the Built Margin

Measured /CalculatedCalculated by CIMGC

/Default:

Source of data: Brazilian Grid - CIMGC

Value(s) of monitoreq 2010 — 0.1404

parameter: 2011 - 0.1056
2012 —0.2010

Monitoring equipment: N/A

Measuring/ Reading/ This variable is monitoredx-post by the CIMGC and is updated

Recording frequency: annually® in their web-site.

Calculation  method  (if N/A

applicable):

QA/QC procedures : The CIMGC calculates the annakie of Efgy, based on information
from the national electric sector.

Purpose of data: Baseline calculation

Additional comment: N/A

Data / Parameter: CERjecysL,= EF

Unit: tCO2e/MWh

Description: Carbon emission factor of electricity

Measured /CalculatedCalculated

/Default:

Source of data: Brazilian Grid — CIMGC (OM and BM)

Value(s) of monitore¢ 2010 — 0.22497

parameter: 2011 - 0.152

19 This variable is updated annually. In the PDD aagpo.
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2012 —0.2802
Monitoring equipment: N/A
Measuring/ Reading/ This variable is calculated according with the @stpmonitoring of
Recording frequency: EFOM and EFBM by the CIMGC.
Calculation method (if CIMGC is responsible for calculating the GEE g, , The OM is
applicable): updated monthly and the BM is updated yearly

QA/QC procedures :

QA/QC under responsibility ofMGC

Purpose of data:

Baseline Calculation

Additional comment:

For more information, please refer to the pararseidt, and Ekgy
above.

Data / Parameter: PE.. ,

Unit: tCO,

Description: Project emissions from electricity samption by the project activity
during the year y

Measured /CalculatedCalculated

/Default:

Source of data: Calculated as per Version 01 ottdbeto calculate baseline, project
and/or leakage emissions from electricity consuonpti

Value(s) of  monitoré | 38 tCQ

parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheetworksheet
“Consolidated EN".

Monitoring equipment: N/A

Measuring/ Reading/ Calculated as per Version 01 of the tool to cateutsmseline, project

Recording frequency: and/or leakage emissions from electricity consuompti

Calculation  method  (if Calculated as per Version 01 of the tool to cakeutsseline, project

applicable): and/or leakage emissions from electricity consuomptiom diesel
generation

QA/QC procedures : N/A

Purpose of data: Calculate project emissions frdetticity consumption from the
diesel generator.

Additional comment: The project has one backup esgstin case of power supply
interruption: consumption from a captive diesel gyator, locateq
inside the landfill.

Data / Parameter: PE.

Unit: tCO,

Description: Project emissions from fossil fuel darstion during the year y

Measured /CalculatedCalculated

/Default:

Source of data: Calculated as per Version 02 off i to calculate project or leakage

CO2 emission from fossil fuel combustion

Value(s) of monitoreq 0

parameter:

Monitoring equipment: N/A

Measuring/ Reading/ N/A

Recording frequency:

Calculation method  (if Calculated as per Version 02 of the Tool to cateupaoject or leakag
applicable): CO2 emission from fossil fuel combustion

(U

QA/QC procedures :

Calculated as per Version Gk@fTool to calculate project or leakal

CO2 emission from fossil fuel combustion

e

Version 03.2

Page 310

f44



F-CDM-MR

Purpose of data:

Baseline emission calculation

Additional comment: There is no on-site fossil feensumption due to the project actijty
other than for electricity generation. The fossilfconsumption by the
emergency diesel generator for electricity genematihas been
considered by PEec,y.

Data / Parameter: fvn

Unit: -

Description: Volumetric fraction of component i fhe residual gas in the hour|lh
wherei= CH,, CO, CQ, O,, Hy, N,

Measured /CalculatedMeasured

/Default:

Source of data: Continuous measurement using @#fiegas analyzer.

Value(s) of monitoreq Please, refer to “BLFGE_18th_Verification_CalcwatiSpreadsheet’

parameter: in worksheet “DATA_EN".

Monitoring equipment: Please refer to parameteHW§

Measuring/ Reading/ As the residual gas temperature does not excedd 808 requirement

Recording frequency: that flow rate and methane content measurements teabe carried
out with the same basis (dry or wet) is not appliea

Calculation  method  (if N/A.

applicable):

QA/QC procedures : The gas analyzer is recalibratety week against a standard certified
gas cylinder, according with an internal procedure.

Purpose of data: Baseline emission calculation

Additional comment: As a simplified approach, otthg methane content of the residual gas
measured and the remaining part will be considaseN?2.

Data / Parameter: FVereh

Unit: m’/h

Description: Volumetric flow rate of the residuahsgyin dry basis at normal
conditions in the houn

Measured /CalculatedMeasured

/Default:

Source of data: Continuous measurements from dherteters FIR200 and FIR700.

Value(s) of monitoreq Please, refer to “BLFGE_18th_Verification_CalcubatiSpreadsheet”

parameter: in worksheet “DATA_EN".

Monitoring equipment: FIR200 and FIR700. Pleaserrtd LGRgre,,

Measuring/ Reading/ As the residual gas temperature does not excee@, 60

Recording frequency: requirement that flow rate and methane content oreasents
have to be carried out with the same basis (dryet) is not
applicable.

Calculation  method  (if N/A

applicable):

QA/QC procedures : Flow meters are periodicallybtated (PPs decided to conservatively
adopt a 5-years frequency). Please refer togh/&F

Purpose of data: Baseline emission calculation

Additional comment: N/A

Data / Parameter: Other flare operation parameters

Unit: N/A

Description: Data and parameters that are requwethonitor whether the flarg
operates within the range of operating conditionsoeding to the
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manufacturer’s specifications

Measured /CalculatedMeasured

/Default:

Source of data: PLC data records

Value(s) of  monitoreq -

parameter:

Monitoring equipment: Please refer tgd

Measuring/ Reading/ Continuous readings from the thermocouples instaite each flare

Recording frequency:

The instruments are connected to a supervisory atenpsystem
which registers continuously the combustion tenfpeeameasured.
For each flare, the supervisory system makes recofdinstant
temperature every 5 minutes and every hour.

Calculation  method

applicable):

(i

N/A

QA/QC procedures :

Thermocouples are replacedlidarated every year.

Purpose of data:

Baseline emission calculation

Additional comment:

Temperatures below 1,000° dmava 1,200° indicate that the flare i$

out of the specified conditions. According with thanufacturer, if the
temperature of the flare is higher than 1,350°€ flire will be
stopped automatically and if the temperature isw&00°C, an alarm
is activated. For this monitoring period _all gasits® flares was ng
considered in the ER calculation.

D

Data / Parameter:

I:(\ECDG, D,y

Unit: Volume unit (L)

Description: Quantity of diesel fired in the emargg captive diesel generator |in
yeary

Measured /CalculatedDefault, for this monitoring period.

/Default:

Source of data: Equipment Manual

Value(s) of monitoreq 9,988.00 (L)

parameter: For more details see ER excel file,
“BLFGE_18th_Verification_Calculation Spreadsheeti worksheet
“Consolidated EN".

Monitoring equipment: N/A, for this monitoring ped as not having installed a volume meter,
the PP chose to use the maximum consumption(44it/tie diesel oil
in generator diesel in one hour of operation.

Measuring/ Reading/ N/A

Recording frequency:

Calculation  method  (if N/A

applicable):

QA/QC procedures : The metered fuel consumptionntiies are based on purchased
guantities and stock changes.
All registration will be kept for 2 years after tleed of the crediting
period.

Purpose of data: Project emission calculation

Additional comment: All registrations are kept f@ryears after the end of the crediting
period or the last issuance of CERs for this ptog@tivity, whichever
occurs later;
For this monitoring period, for not having instdlla volume meter, the
PP chose to use the maximum consumption of theeldies$ in
generator diesel in one hour of operation. Thixassidered as a
temporary deviation as per project standard, Appehdparagraph 3
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which will be corrected for the next monitoring jpet. Hence it is not
necessary to revise the monitoring plan. The vatoesidered and the
calculations are presented in the worksheet
"BLFGE_18th_Verification_Calculation Spreadshedthe maximum
consumption of the diesel generator in one houwparation is 0.12%

MWh.
Data / Parameter: NCVW. ¢
Unit: GJ/ (L)
Description: Average net calorific value of thesditused in the periad
Measured /CalculatedDefault
/Default:
Source of data: Table VIII.9 — Specific Mass andtifey Values, page 218, Braziliar

Energy Balance 2013 — Final Report.. (www. bengmpebr).

Value(s) of monitoreq 0.05034

parameter:
Monitoring equipment: N/A
Measuring/ Reading/ N/A

Recording frequency:

Calculation  method  (if N/A

applicable):

QA/QC procedures : Verify if the values under d)abd c) are within the uncertainty range
of the IPCC default values as provided in Table ¥d@. 1 of the 2006
IPCC Guidelines. If the values fall out this randkere will be
necessary to collect additional information frone testing laboratory
to justify the outcome or conduct additional measugnts. The
laboratories in a), b) or c) should have ISO17026reditation o
justify that they can comply with similar qualitiasdards.

Purpose of data: Project emission calculation

Additional comment: Accomplish Brazilian Energy |&ace (BEB). To be more
conservative than the value of 2006 IPCC Guidelirtks value of
BEB was used.

Data / Parameter: EFo2.

Unit; tCO/GI

Description: CQemission factor of the diesel used in the petiod

Measured /CalculatedDefault

/Default:

Source of data: Chapter 1, Table 2.2, Vol. 2 ef2806 IPCC Guidelines.

Value(s) of monitore¢ 0.0741

parameter:

Monitoring equipment: N/A

Measuring/ Reading/ N/A

Recording frequency:

Calculation  method  (if N/A
applicable):

QA/QC procedures : a) The supplier shall inform Hadue of the emission factor in the
purchase invoices or shall present the resultslmirbtory analysis;
b) The values listed in the latest BEN (Balancorgétco Nacional
and BESP (Balanco Energético do Estado de S&o Paillo be
compared and the higher will be applied;

c) The latest revision of the IPCC Guidelines vk taken intg
account.
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Purpose of data: Project emission calculation.

Additional comment: Accomplish the 2006 IPCC Guide$. The IPCC default value was
used, to be more conservative than Energy BalahtteeState of Sao
Paulo 2013 (0.0704 tCO2/GJ). The diesel generatosed as a backup
when the power generation is interrupted.

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 ACM0001 — venrsill, Emission Reductions are calculated as
follows:

BEy = (MD project,y MD BL, y )x GWI:)CH4 +EL LFG,y X CEI:elec,BL,y + ETLFG,y X CEI:ther,BL, y (1)

In the case where the MD, is given/defined in the regulation and/or contragta 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 asgMpP

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.

MD,, , =MD x AF (2)

projecty
Where AF is the baseline adjustment factor.

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

BE, =0,8XMD ,gjecty X GWPcpg + EL gy X CERyecpLy T ETircy X CERperpL y (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:

MD =MD +MD +MD +MD,,_, @)

project, y flared, y electricity, y thermal, y

Where:

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

MD ciecrricity, y = quantity of methane destroyed by the generati@iectricity y (tCH);

MD wermal, y = quantity of methane destroyed for the generagidhermal energy in year y (tG}
MDp_,y = Quantity of methane sent to the gas distributiod GCHa)

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

! The value calculated to the Adjustment Factortiier 2¢ Credit Period is equal to 19.11%. In this way é&mdbe
conservative, the PP applied the AF value of 20fieg during the  Crediting period.
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MD project,y — MD mainline,y T Ilesecundaryine,y (5)

Where:

MD main iine,y = Quantity of methane destroyed in the main likH4);
MD secondary liney= Quantity of methane destroyed in the secondagy(iCH4);

In this way, theMD main iine, yis calculated as the sum of the amount of LFG dgstt 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& FIR600), as follows:

MD mainline, y = IVIDfIareFIOO,y +MD electricity,y (6)

MD fiareF100, y = (LFG rir200,y X W cha X Dcpa) = PEharer100,y/CGWPcHa)

Where:

MD fiarer100,y = Quantity of methane destroyed in the flare F10GH&;

MD ciecrricity,y = Quantity of methane destroyed in the power pleCiti4);

LFGgr 200y = Quantity of landfill gas flared in F100 durirtgetyear measured in cubic meters ENm

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

PEfiare F100,y = Project emissions from flaring of the residual gagam in flare F100 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 methaneuytde meter of methane (t(Mﬁ13CH4);
GWP-ps~Global Warming Potential of methane valid for tmenmitment period;

STEP1: Determination of the mass flow rate of #®dual gas that is flared

Pn
FMeo i = X FVeen

R T

S (v, xmm,)

FMgrc, = Mass flow rate of the residual gas in hbukg/h),

P,= Atmospheric pressure at normal conditions (108 Ba);

R.= Universal ideal gas constant (8,314 P&mol.K);

T,= Temperature at normal conditions (273.15 K);

fv; = Volumetric fraction of component i in the resitigas in the houh;

MM ;= Molecular mass of residual gas compondhkt/kmol);

FV3RG, = Volumetric flow rate of the residual gas in dgsis at normal conditions in the hdur
(m*/h);

i= The components CHCO, CQ, O,, Hy, N,

As a simplified approach, BLFGE will only measuhe tvolumetric fraction of methane and consider the
difference to 100% as being nitrogerp)(N
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Step 2: Determination of the mass fraction of carthhydrogen, oxygen and nitrogen in the residual ga

D v, xAM  xNA |

Z(fvi,h x MM i)

fm; n= Mass fraction of element j in the residual gagonrh;

fvi = Volumetric fraction of component i in the resitigas in the houh;
AM;= Atomic mass of elementkg/kmol);

NA; i= Number of atoms of elemenin component;

j= The elements carbon, hydrogen, oxygen and nitrogen;

MM ;= Molecular mass of residual gas compondhkt/kmol);

i= The components CHCO, CQ, O,,H,, N

fmj,h =

STEP 3: Determination of the volumetric flow ratelee exhaust gas on a dry basis

Is not applicable as the project will apply the adgf value of 90% Flare Efficiency, through
monitoring of the flare temperature and other patans (i.e. compliance with the manufacturer’s
specifications).

STEP 4: Determination of methane mass flow ratbénexhaust gas on a dry basis

Is not applicable as the project will apply the aléf value of 90% Flare Efficiency, through
monitoring of the flare temperature and other patans (i.e. compliance with the manufacturer’s
specifications).

STEP 5: Determination of methane mass flow rathérresidual gas on a dry basis

TMgen = FVeen XfVCH4 £G,h XPcH,.n

TMgg, += Mass flow rate of methane in the exhaust gashef ftare in dry basis at normal
conditions in the houn (kg/h);

Fvsp, rc, i= Volumetric flow rate of the residual gas in drgsis at normal conditions in hobir
(m/h));

fvcua re, = Concentration of methane in the exhaust gas effidre in dry basis at normal
conditions in houh (mg/nt);

Pcha, = Density of methane at normal conditions (0.7 18Ry

STEP 6: Determination of the hourly flare efficignc

As the BLFGE have enclosed flares and the defalltevof flare efficiency will be adopted, the
flare efficiency in the hour hmfare, 1) IS

* 0% if the temperature of the exhaust gas of e {(Tiare) is below 500 °C during more than 20
minutes during the hour h.

* 50%, if the temperature in the exhaust gas ofltre (Tqare) is above 500 °C for more than 40
minutes during the hour h, but the manufactigapecifications on proper operation of the flare
are not met at any point in time during the hour h.
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* 90%, if the temperature in the exhaust gas ofldre {T4e) is above 500 °C for more than 40
minutes during the hour h and the manufactisrepecifications on proper operation of the flare
are met continuously during the hour h.

STEP 7. Calculation of annual project emissionmfftaring

Project emissions from flaring are calculated &ssbm of emissions from each hour h, based on
the methane flow rate in the residual gas gEM and the flare efficiency during each hour h
(0fiare, ), as follows:

8760
PEfareri00, y = (O TMre.n X (L= /Jrare.n) X(GWPGx 4/ 1000)
h=1

Where:

PEiare,=Project emissions from flaring of the residual gaeam in year y
TMgc =Mass flow rate of methane in the residual gasiéhour h

nmaren=Flare efficiency in hour h

GWP-ps~Global Warming Potential of methane valid for tmenmitment period

Thus, theMD secondaryiing, y IS Calculated as the amount of LFG destroyed irfldare F200 (measured by the
flow-meter FIR700):

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

MD fiare 200, y = (LFG rir700,y X W eha X Denia) = PEharer200,y/CWPcHa)

Where:

MD fiarer200y = Quantity of methane destroyed in the flare FRGB14);

LFGrr 700y = Quantity of landfill gas flared during the yeameasured in cubic meters
(Nm3);PEﬂare F200,y = Project emissions from flaring of the residual gagam in flare F200 in year y
(tCOze) determined following the procedure describethaVersion 01 of the Tool to determine project
emissions from flaring gases containing methane.

8760

PEfarer200, y = () TMro.n X (1= /prare. ) X(GWPc:4/1000)
h=1

Where:

PEiare ,=Project emissions from flaring of the residual gaeam in year y
TMgc =Mass flow rate of methane in the residual gasiénhour h

nmaren=Flare efficiency in hour h

GWP-ps~Global Warming Potential of methane valid for tmenmitment period

The MD gecrricity, y IS Calculated as follows:

MD = LFG ecticity.y X W cpa X Dcpa )

electricity, y
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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/MLFG)

Dchs = Methane density expressed in tones of methaneubéc meter of methane (t(Mm3CH4);

Thus,MD prject, y IS €qual to:

MD project, y = (M D flare F100,y +MD Electricity,y )+ (M D flare F200y ) (10)

According with the tool, BLFGE corresponds to ScersaB:

- Scenario B (operation of the emergency captiveetligsnerator)One or more fossil fuel fired
captive power plants are installed at the site of the electricity consumption source and supply
the source with electricity. The captive power plant(s) is/are not connected to the electricity
grid.

Project Emissions Calculation in Scenario B
For the calculation of project emissions in Scem8kithe following equation is used:

I:)EEC,Scenari(B,y - Z E(:PJ,j,y X EI:EL,j,y X (1+ TDL j,y) (@D}
]
Where:
PEcc, scenario B, = Project emissions from electricity consumptiorsicenario B, in year y (tGOr)
ECes iy = Quantity of electricity consumed by the projelgcgricity consumption sourcgin
yeary (MWh/yr)
EFRs, = Emission factor for electricity generation fouscej in yeary (tCO,/MWh)
TDL; = Average technical transmission and distributiossés for providing electricity to

source in yeary
The project applies option B1 to calculate the simarsfactor, with the following assumptions:

TDL; y = 0, as there are no loses in the electricitysmainsion once the diesel generator is
located inside BLFGE;

- Indexj corresponds to the Emergency Captive Diesel GangiaCDG); and
- EFejy = ER be,yis calculated according as follows:

ZZ FCh it XNCV, { XEFcop)i ¢
b

EFeL ecpey = (2)
D EGy,
n
Where:
EFel ecos,y = Emission factor for the Emergency Captive DieSdnerator (ECDG) in yeay
(tCO/MWh)
FGC. i = Quantity of fossil fuel type fired in the captive power plantin the time period (mass
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or volume unit)

NCV; ¢ = Average net calorific value of fossil fuel typeised in the periotd (GJ/mass or volume
unit)

EFcoy, i, = Average CQ@emission factor of fossil fuel typaused in the periotd(tCO,/GJ)

EG, = Quantity of electricity generated in captive powkantn in the time period (MWh)

J = Sources of electricity consumption in the pbj@ECDG = Emergency Captive Diesel
Generator)

n = Fossil fuel fired captive power plants instdligt the site of the electricity consumption
source. For BLFGE,n corresponds to Diesel (D);

t = Time period for which the emission factor fdeatricity generation is determined. For

BLFGE,t corresponds to the monitoring period (e.g. the yea

Thus, the two above equations are updated to:

I:CECDG,D,y X |\|C\/D,y X EI:COZ,D,y

PEEC,ScenarioB,y = ECPJ,ECDG,y X EG ©)
ECDG,y

Where:

PEec scenario,y = Project emissions from electricity consumptioryear y (tCQ/yr)

ECr;, ecpa, y = Quantity of electricity consumed from the EmergerCaptive Diesel Generator
(ECDG) in yeary (MWh/yr)

FCecpe, b,y = Quantity of Diesel fired in the Emergency Captiiesel Generator (ECDG) in the
time periodt (mass or volume unit)

NCVp,y = Average net calorific value of the Diesel usedhn periodt (GJ/mass or volume
unit)

ERs, = Emission factor for the Diesel in yeatCO,/MWh)

EGecoe, y = Electricity Generated by the Emergency CaptivesBi Generator (ECDG) in the

time periodt (MWh)

As the all electricity produced by the Emergencytd@ Diesel Generator is used only to supply the
project,

EGs;, ecoe, y= EGecpe, y
And the equation is updated to:

PEgc scenaris,y = FCecpe,py X NCVp y XEFRcoop y (4)

Project emissions from electricity consumption egeal to:

I:)EEC,y = I:)EEC,ScenarioB,y )

As the project does not consume any kind of fdasll, total project emissions are equal to:

PEy = PEEC’y (6)

c) Leakage

According withversion 11 of ACM0001, no leakage needs to be accounted.

d) Emission Reductions
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Emission Reductions will be calculated accordinthwhe equation below:

ER, =BE, - PE, @
Where:

ER, = Emission Reductions in yea(tCO.€e)

BE, = Baseline Emissions due to the natural emissadmsethane to the atmosphere and due

to the displacement of grid-fossil fuel electrictjgneration in yeay, discounting the
emissions due to flare inefficiency as per equaBigtCQe)

PE = Project Emissions from electricity consumptioonfi the grid and from the captive
diesel generator in yegr(tCO.e);

Even though the flares were in operation duringnioaitoring period, the flare monitoring system waas

in accordance with the monitoring plan, hence Rideel to disregard all the CERs from burning imefa
For the next monitoring period it will be followesdep by step the Tool to determine project emission
from flaring gases containing methane.

It was created a Spreadsheet called “BLFGE_ 18thfivaion_Calculation Spreadsheet, which contains
the values mentioned in the table below. This sfgleet will be attached to Monitoring Report.

A consolidation of methane destroyed and elecyriekported is presented in the table below:

Total Methane Destroyed in Flares (Yymeasured by FIR200 and FIR700 -

Total Methane destroyed in the Power House YNmeasured by FIR300, FIR40
FIR500,FIR600 and FIR100 only 01/05/26%.3

Total Electricity Exported, measured at Bandeiraui@ndfill’'s substation (MWh) 87,860.5497

33,394,653

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 vaBiegas applies the bigger one between maximum
accuracy limit and the maximum error found in thélration certificates

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

5 years calibration frequency for the flow metexs;ording to the approved monitoring plan.

The errors for each instrument will be presentetthinformulae below.

Adopting a conservative approach on Emission Réatudalculation, the equivalent error calculatedswa
discounted from the amount of methane calculatedefch flow-meter, according with the equations
below:

=l casonnn ) * e f+ f )
€FIR200 ~ GaﬂzlowFIRZOO TemperatulzFIRZOO & Pressure q,q0 € MethaneAnalysis

\/(8 GasFlow grago )2 7 ( TemperatueFlRSOO )2

( f f+ f f
€ GasFlow 1400 STemperatueF|R400 & Pressure. o0 € MethaneAnalysis

2

2

+

€ FIR300 (8 Pressure. o0 )Z + (8 MethaneAnaIysis)

€ FIRa00

2To be more conservative, on 01/05/2011 the vali&R 100 (102,589) was used.
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2 2

=\ F f+ F )
€FRs00 ~ € GasFlow FIR500 STemperatueF|R500 € Pressure. .., € MethaneAnalysis

=\ F F F f
€ FIR600 — € GasFlowgreoo 8TemperatuieFIRGOO € Pressure oo € MethaneAnalysis

— 2 2
€FIR700 ~ \/(8 Gaﬂzlow,:,moo) & (8 MethaneAnaIysis)

Calculation of LEGgared, 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:

€ firooy = V1.0002 +0.64712 +0.2% +1.0002 =1.5681%

€ frr0p = V2.5002 +1.0002 = 2.6926%

Calculation of LFGegjectricity, y

The calculation of LFGcticity, y IS the sum of all measurements from FIR300, FIR#IB500 and FIR600
made during the monitoring period, minus the uraieties of the flow-meters, as follows:

&€ € € €
LFGeIectriciy,y,correcte = ZFI Ry X (1_ ;8?80] + ZFI R00% (1_;830] + ZFI Rggo (1—;8580] a4 ZFI RGOOX(l— ;lgegoj

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

Error applied :
£ 1ra00 = VLOOOE +0.5992 + 022 +1.000¢ = 1.5490%

Ec1muo0 = VLOOOE +0.177% + 022 +1.000C = 1.4393%

Erireo0 = V10000 +0.8717% + 022 +1.0000? = 1.6733%

€r1me00 = VLOOC? +0.1998 + 022 +1.0000 = 1.4422%

Calculation of EGy

The calculation of E@Gis the sum of all measurements from the elecgyritieter made during the
monitoring period, minus the uncertainties of threxticity-meter, as follows:

€
EG‘y, corrected — Z EGy X (l_ ﬁ))
€ =1.0000%

Version 03.2 Page 42 of 44



F-CDM-MR

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 duringggrearpply black-outs, as per stated in the reveditla
monitoring plan. This emission will only be accoeshtduring 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. As Biogdargta Ambiental SA does not have installed a
volume meter in emergency diesel generator acogtdithe monitoring plan, for this monitoring petjat
was considered the maximum consumption of the diesene hour of operation of the diesel emergency
generator. This value was calculated by the maxingimsel consume during one hour (44 L/h). This
consume value was provided by the operation maidlhaén the generator starts, it will register in P&C
complete hour, even if it worked only a few minut€® we consider that the generator produced 0,125
MW/h (by the operation manual). To calculate diesshsume, is multiplied the worked hours by the
maximum consume.

PEgc, =FC xNCVp , XEFReoap

For this monitoring period:

FC=19,988.00 L

NCVp, = 0,050 GJ/L
EFcoz0= 0,0741 tCO2/GJ
.. PEc, = 38tCO2

Please, refer to “BLFGE_18th_Verification_CalcidatSpreadsheet” in worksheet “Consolidated_EN".
E.3. Calculation of leakage
No leakages undé&kCM0001 — 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:

ERy, = 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 prdjselly avoided 413,233 tCO2e during this monitgri
period.

Baseline Proiect emissions Emission
emissions or ) reductions or net
: . . or actual net ‘
Time Period baseline net GHG removals Leakage anthropogenic
GHG removals ; (tCO.e) GHG removals
: by sinks )
by sinks (tCO%) by sinks
(tCOe) 2 (tCOe)
23/12/2010 to
31/08/2012 413,271 38 - 413,233

Version 03.2 Page 43 of 44



F-CDM-MR

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: 413,233 tGO

According to the registered PDD, the estimated evadfi emission reduction is 576,358 t@Qthat is
932.62 tCQe per day (365 days per year), while the projetiviac actually generates totally 413,233
tCO2e emission reductions during this monitoringque— from 23/12/2010 to 31/08/2012 — with 618 slay
for the monitoring period. That is about 668.66C®2e per day, which is 28.3% lower than the esedhat
average value per day.

Therefore, the emission reductions in this moni@period are not higher than the estimation inRD®.
The difference between the PDD estimate and thdlgasmonitored is mainly due to the landfill's poo
final layer cover, which increases the gas leakkagmigh the landfill’s surface.

ltem

Values estimated in ex-ante
calculation of registered PDD

Actual values achieved during
this monitoring period

Emission reductions or GHG
removals by sinks (tCQe)

2010 - 9,534
2011 - 361,517

2012 — 205,307 (from January 413,233

to August)

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

E.7. Actual emission reductions or net anthropogenic GHGemovals by sinks during the first
commitment period and the period from 1 January 203 onwards

Actual values achieved up | Actual values achieved from
to 31 December 2012 1 January 2013 onwards

Item

Emission reductions or

GHG removals by sinks 413,233 -
(t CO2e)
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