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‘ A.l.  Title of the project activity: ‘

« Title: “Exploitation of the biogas from Controlladindfill in Solid Waste Management Central —
CTRS / BR.040", hereinafter referred to as “thejéuts

e Current version number of this document: Version 1

» Date of completion: 03/12/2008

A.2. Description of theproject activity :

The Project will consist of a collection, transpand treatment system for landfill gas with produrciof
electricity for self-consumption and incorporationthe national grid. Since the landfill gas major
constituent is methane, whose GHG potential isr@gd the CO2, the Project will reduce the emission
GHG into the atmosphere by means of methane déstnuo high temperature flares and of
displacement of electricity generated from fossélfsources.

The landfill site occupies a total area of 114,9vigh an area of 65 ha. planned for municipal wast
treatment and disposal. The area around the landly be considered humid, with an average annual
precipitation of 1460 mm and an average temperatuP4d°C. The climate is classified as “tropicatiwi
winter rains”.

The landfill began accepting waste in 1975. Byghd 2006, more than 17.400.008@hsolid urban
waste have been filled over the landfill. The maxamlandfill height is about 64 meters. The lifetiofe
the landfill was 32 years, ending on December 2007.

Currently the scenario existing prior to the stdrtmplementation of the Project is that there H28
landfill gas vents (or passive gas wells) instatiedr the 65-hectare area, venting the gas frordertbe
waste mass to the top of each vent, only few ahthee occasionally lighted on by the landfill
management. This scenario is the same as the i@seknario, as hereinafter will be clearly
demonstrated.

It is estimated that Consorcio Horizonte Asja wooded a total 500 kW installed capacity for saigfy
energy requirements of the LFG plant itself (maiioliythe blowers) during operation.

The project will have a positive impact over sustaie development mainly in the following ways:

a) Environmental Benefits

An environmental benefit achieved by Project esdlestruction of methane that otherwise would be
emitted to the atmosphere, thus increasing thecatrgraglobal warming. The project will also generat
electricity from renewable source avoiding the gatien of the same amount of energy by fossil fuels
the grid.

b) Social / Income Generation Benefits / Labour Cagitating

As landfill gas electricity generation projectsaisvide new venture in Brazil (only a few projects a
already generating electricity from the landfilsjanew capacitated job positions will be creafed.
team of engineers and operators will be hired eaided in order to run the project and to make
continuous monitoring and maintenance of the cbfigssystem, gas station and power house. These
job positions will receive a salary higher than dme actually paid by the market, as the project
needs a more skilled labour.
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Name of Party Involved
(host) indicates a Host Party

Private and/or public entity(ies)
project participants (as applicable)

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

e Consorcio Horizonte Asja

Brazil (host) e Asja Brasil Servicos para |0 No
Meio Ambiente Ltda.
Argentina Aria.biz S.A. No

Consadrcio Horizonte Asja is a joint venture betwesBJA BRASIL Servicos para o Meio Ambiente

Ltda. and ARIA.BIZ S.A..

\ A.4.  Technical description of the project activity

\ A.4.1. Location of the project activity

The Project is locate in CTRS / BR.040 Landfill b found on highway BR.040, section Belo
Horizonte — Sete Lagoas, near km 531, Jardim Hfiad#eighbourhood in Belo Horizonte (MG)

\ A4.1.1. Host Party(ies): \
Brazil

\ A4.1.2. Region/State/Province etc.: \
Minas Gerais

\ A4.1.3. City/Town/Community etc.: \

Belo Horizonte

A4.1.4.

Details of physical location, includingnformation allowing the

CTRS / BR.040 landfill is located at coordinates:

Latitude S: 19° 54' 57,1"
Longitude W: 44° 01' 05,1”

The pictures below presents the detailed locatfadhelandfill:
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Picture .4.1.4-2 CR / BR.040 Iandfil Icatio

Source: Google Earth.

The Project is categorized in the following Sedt@eopes:

« Sectoral Scope 13 — Waste Handling and Dispassdd to calculate emission reductions due to
the production of methane from the decompositiomohicipal solid waste to the atmosphere;
and

« Sectoral Scope 1 - Energy industries (renewableontrenewable sourcesdpplied to calculate
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the grid-emission factor of CO2e and the emissaaluctions from the sale of renewable
electricity to the grid.

A.4.3. Technology to be employed by the projecttyvity :

BASELINE SCENARIO

and description of the identified baseline sceriargothe same as the scenario existing prior éostiart
of implementation of the Project: BAU Business Asull scenario.

The BAU scenario for CTRS / BR.040 landfill consisthat the LFG arising from the landfill at prese
Is vented for safety reasons thanks to passivengentells built to discharge LFG as the dumped esst
height increased over the landfill's operationadnge

According to the field survey presented in Annexh@, existing practice is to light occasionally soaf
the total 123 vents: the daily average numbergbitéd wells can be conservatively overestimatdzkto
equal to 20%,

No equipment or machinery are installed nor angioflystem is in operation at the CTRS / BR.040
Landfill.

PROJECT SCENARIO
1 Biogas plant general layout
The whole general layout includes landfill gas edling, pre-treatment, power generation and flare
combustion systems; Consorcio Horizonte Asja ipaasible for all the design, construction, operatio
and maintenance process.
In Consorcio Horizonte Asja’s Biogas Plant thedaling sections are recognized:
1. biogas collection section
2. biogas conveying section
3. biogas suction, treatment, analysis and torch cetidousection
4. electricity generation, transformation and disttiba section
These sections are generically showed in pictude3Al below:
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Collection Section

Suction and Control Section

Electricity generation
and Torch Section

Collection Section

CW: Capture Well

STP: Biogas Secondary
Transport Pipelines

RS: Regulation
Substation

PTP: Biogas Primary
Transport Pipelines

Suction and Control Section
GM: General Intake Manifold
PCS: Primary Condensate Separator (Cyclonic)

EX: Pipe bundle Heat Exchanger

SCS: Secondary Condensate Separator

CH: Chiller
F: Dry filter

BL: Multistage Blower

Electricity generation and
Torch Section

GS: Generation Set

HTT: High Temperature
Torch

TR: Transformer
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Therefore the plant is divided in two main sections
« BIOGAS FLARING PLANT: divided in the subsectionsZland 3 as mentioned above;
 ELECTRICITY GENERATION PLANT: section 4.

A more detailed scheme of a working plant is shoimguicture A.4.3.2 as follows:

Biogas suction, treatment, analysis
and torch combustion section
Conveying section

and distribution section

"\
'J‘ Electricity generation, transformation

R

H—H

MNETE

By,
iz

Biogas collection section

il .

Picture A.4.3-2 — Scheme of working plant

In the following sub chapters, all the technicalipgnent which will be used in the CTRS / BR.040
biogas plant will be evaluated in more detail.

2 Biogas collection section

2.1 Vertical wells

To set up the biogas collection section, in ordeerisure a full coverage of the landfill, the wastely
will be drilled by means of special drills, to ctedoreholes with an average diameter of 100 crmdow
a maximum depth of 50 metres down from groundl/ev@vever at list 3 meters up from the bottom of
the landfill. Drilling machines are showed in tlo#ldwing picture A.4.3-3
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Picture A.4.3.3 - Coil drill and bucket

To ensure a regular outflow of biogas, a submepsmap is dropped within HDPE pipes, one each 3 +5
wells, in order to remove the leachate from thdsehd keep them empty.

A well-headis fitted onto the top of the well to prevent tleeuum applied to cause air suction into the
wells.

In CTR / BR.040 Landfill Consorcio Horizonte Asja forecast to drill 165 vertical wells, fit them

with macro slotted HDPE pipe DN 200 PE 80 PN 10, drinstall at list 32 leachate pumps.

2.2 Well heads

Each well is fitted with a well head consistingaoarbon steel pipe, complete with a flanged side
section bearing a butterfly valve type that enatiieswell to be connected or cut out from the vacuu
system.

The well head are equipped with threaded pipe wiorallow the installation of a submersible purop f
leachate removal from the well and fitted with wgiand control float; in this case, the leachate
accumulated within well can be easily extractechauit removing the well head.

One of the threaded pipe unions will be used ferggampling and physical and chemical measuring of
gas characteristics.

The well head mounting and the connection betwéemedl devices must be performed with particular
care to avoid air insertion through waste body twatid bring bacteria working under aerobic coioditi
within landfill, therefore inhibiting methane praoction.

3 Biogas conveying system

The biogas conveying system main components ardéBipipelines from well heads to substations of
regulation; substations of regulation; HDPE pipedinfrom substations of regulation to the lines
manifolds; HDPE pipelines from lines manifolds he tsuction station.

31 HDPE pipelines

The biogas conveyance grid is constituted by soDPEpipelines which links each well and convey the
gas to a substation of regulations.

Pipelines from well heads to substation of regatatire connected in parallel, to ensure a moretefée
management of the extraction process, bearing il thiat this system can be useful to manage wells
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created with different techniques or in differentipds and therefore highly heterogeneous as fludv a
percentage of methane produced.

During the normal operational phases, the biogagdlthrough the pipelines towards the vacuum stiatio
hence in case of accidental breakdown of the pipeshiogas does not exit from the pipe moving glon
the atmosphere.

All pipes are laid on the landfill surface with appriate slopes, in order to ensure a regular tothe
condensate to the collection points.

All the pipes are welded on site with the additddrthe special parts necessary to finish the work
according to the highest workmanlike standards.

From each substation of regulation to lines madgpHDPE DN 200 connection pipelines will be laid,
from lines manifolds to the suction station theik e 2 connecting HDPE DN400 pipelines.

3.2 Substation of regulation and lines manifolds

The substation of regulation is made of galvanited| and fitted with an inlet for each pipe coming
from a single biogas well; the biogas capacityaatheentry point flowing from the relative well cha
regulated with a hand wheel valve, and a centnaikbis provided for condensate separation.

Each control station has twelve or more entry ofttte number can be further increased) and it is
connected to one primary DN 200 mm HDPE pipelinétviit is in charge to transfer the biogas from
the substation of regulation to the line manifolds

For CTR / BR.040 Landfill Consorcio Horizonte Asjaforecast to install 13 substation of regulation
and 2 lines manifolds, from substations to manifols the pipelines should be HDPE DN 200, from
manifolds to the suction station the 2 lines shoulde HDPE DN 400.

4 Biogas suction and pre-treatment system with Torch section

4.1 Biogas treatment section

In substations of regulation and in line manifdigs condensate can be discharged in order to keep t
whole LFG collecting and conveying system in thetlperating conditions and to purify LFG as much
as possible before entering the suction statiotiecT hrough the pipelines the LFG extracted fittve
landfill reaches a carbon steel manifold whichect$ the biogas from the 2 lines in a
separator/coalescer filter for a first coarse satan of the condensate. Manifold interior surfages
preserved by chemical biogas attack through thefiagoarticular protective covering.

Two multistage turbo blower/exhauster speciallyieegred for this particular application are present
these devices are able to apply enough differemgadssure for all the biogas capture lines antheat
same time, are able to push treated biogas totfeedngines and flares. After the blower/exhausber
before the engines, biogas pass through a ser#@wajar & glycol tube nest heat exchangers that can
cool the LFG to a temperature lower than 10 °Cnigans of a set of chillers.

The condensate formed is then separated by asocealflter, situated downstream of the tube nest,
therefore a sizeable share of the impurities aulated, aromatic, halogenated compounds), traipped
the condensate itself, are eliminated from the IsE@am.

In CTR / BR.040 Landfill's Suction station Consorcb Horizonte Asja forecast to install two
multistage centrifugal blowers in parallel that wodd be able to achieve the below mentioned
technical performance:

Inlet Pressure; - 2000 mm WC
Outlet Pressure: + 1500 mm WC
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Covers with soundproof material are installed tapvthe blowers in order to minimize the noise
produced.

This section is designed with two blowers with faene characteristics in parallel to ensure trotriele-
operation even in the event of a failure occurringone of the machines.

Afterwards, biogas passes through a dry filter Wiaonsists in barrels made on site in carbon $itesdl
with polyester filters, in order to remove solidpurities from the gas flow (as well as a sharéhef t
micro-contaminants that would be harmful to thele energy generating sets).

Part of a biogas treatment section is sketchedcinne A.4.3.4

Picture A.4.3.4 - Blower plant with torch

4.2 Flaring Section

This section will be equipped with enough high tenapure enclosed flares to ensure the LFG captured
would be completely and safely destroyed. Eacheflastalled In CTRS / BR.040 plantill be
assembled and designed to ensure a combustion ranmeebetween 800C and 120C°C and will be
equipped with all the equipment need to monitor flage’s combustion efficiency in continuous,
according to the Tool to determine project emissions from flaringsg® containing methahe
specifications: i.e. flow meter on the inlet pipeliand a K-type thermocouple temperature probeaand
exhaust gas sampling point to measure unburnedamethnd oxygen content in the exhaust gases, both
thermocouple and sampling point will be installé®@@o of torch’s height.

4.3 Monitoring system
The biogas analysis and control system of the ptaih goals are:
« monitor the biogas extracted from the wells, tedw®ine its quality, quantity, pressure and
temperature;
< control the flow of biogas by means of an invetket regulates blower’s working regime
changing the feeding electricity’s frequency angstthe rotation speed of the blower’s
electrical motors;
« detect any type of malfunctioning and give out kmra if any hazardous situation occur (e.g.
high oxygen content in the LFG).
The analytical instruments installed includes & Qhethane) analyser and an (©xygen) analyser.
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An excessive percentage of oxygen in biogas cortipnss perceived by a remote alarm which close
automatically the general valve to break off the thaw.

Moreover, a management and alarm device for the imp®rtant parameters (pressure, temperature,
capacity, frequency, etc...) related to plant operais installed.

In particular LFG flow (on main line, on each tor@hd generating sets feeding lines), combustion
efficiency for each flare, and Project’s electyigiroductions and consumptions and all the others
relevant parameters, as stated in sectiii.” of this PDD, are considered and monitored.

5 Biogas Utilization System

This system the electricity generation, transfofamafind distribution section, is composed of the
following main sections:

51 Electricity generation section

The gas coming from the suction and treatment@easi conveyed, through a mild pressure line, to
internal combustion-engine generating sets.

This is a well known and high reliable technology lbiogas utilization; furthermore internal
combustion-engine generating sets have enoughdpieat costs, modular design and are available in
many different sizes to be installed step by stetha biogas flow increases.

High performances and reliability are guaranteedtfese equipments.

Two steps are foreseen in electricity generatia@tice installation: the first will have 500 kW irdled ;
the second will have a 4MW total installed capacity

According to the LFG production prediction, thedoasted electricity generation and plant self
consumption amounts are, year by year, listederfaghowing table:




@‘& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCE ’A
VV”

CDM - Executive Board

page 12
Table A.4.3-1 — Electricity consumption and produdbn®
Engine SEEmEL d by th Electricity Electricity
Years workin Consume oy e Generation - produced EL g,
g hours PHESEl Gy kW installed - (MWh /y)
ECep; - (MWh /y)
2009 (4 months) 2,500 605 500 520
2010 7,500 2,865 4,500 27,510
2011 7,500 2,865 4,500 27,510
2012 7,500 2'865 4,500 25,250
2013 7,500 2865 4,500 20,983
2014 7,500 2,865 4,500 17,704
2015 7,500 2,865 4,500 15,127
2016 7,500 2,865 4,500 13,057
2017 7,500 2,865 4,500 11,360
2018 7,500 2,865 4,500 9,941
2019 (8 months) 5,000 1,910 4,500 5,823

52 Grid connection System

The power produced is transformed from low voltagmedium voltage by means of ad hoc equipment
and then is transferred to the national distributietwork; all the devices installed to synchroriad
protect the generating sets and the power lineplaced in special prefabricated containers ortetec
cubicles.

53 Landfill gasflaring

When the generating section will be in regular aien, the LFG exceeding the maximum capacity of
generators and/or during periodical engines maamtea stops will be flared in the high temperature
flares; before that time, the LFG extracted from ldmdfill will be conveyed to the flaring sectitmbe
destroyed, therefore avoiding the correspondindnaret quantity to be emitted in the atmosphere.

54 Control system

It is the instrumental system able to control &llhe chemical and physical parameters of biogaseds
as to control the main equipments of the plant bmthhe feeding and for the generating section.

All data from analyzers and various instrumentshanlines are acquired in a control system PLC that
control all the automatic operations of the plami€rter operation to adjust blower’s performante i
order to keep Pressure constant in engine’s feditiagoxygen content, etc..).

The gas engine-generator sets have an own lootlot@and regulation system supplied together with
the sets from the engine supplier. The system gevai regulation and control processes needed for
correct sets running, ex.: combustion and feedingume regulations, self checking, automatic gas-
engine starts and stops, etc..

! The nominal installed capacity is 4.5MW but it@nsidered to be 90% electricity effective thusnting as 4.05
MW for the electricity production calculations.
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Table A.4.4.1 Total Emission Reductions

Year Annual Estim_ation of emission
reductions in tonnes CO2e

2009 (4 months) 96,275

2010 234,565

2011 191,679

2012 159,500

2013 134,678

2014 115,598

2015 100,606

2016 88,566

2017 78,693

2018 70,437

2019 (8 months) 42,276
Total number of crediting years: 10

Annual average over the crediting period of estimadd 119.352
reductions: (tonnes of CO2e) '

\ A.4.5. Public funding of the project activity. \

No public funding is needed for the “Exploitatiohthe biogas from Controlled Landfill in Solid Was
Management Central — CTRS / BR.040” Project Adgjivit

SECTION B. Application of a baseline and monitorirg methodology \

The Project applies two methodologies:

« Version 09.1 oACMO0001 — Consolidated methodology for landfill gagject activities;

« Version 08 ofACM0002 — Consolidated baseline methodology fat-gdnnected electricity
generation from renewable sources

And the related Tools:

« Version 05.2 of th@ool for the demonstration and assessment of aufdility;

« Version 01 of th@ ool to determine project emissions from flaringgs containing methane.
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* Version 01 of th@ ool to calculate baseline, project and/or leaka&geissions from electricity
consumption .

* Version 01.1 of th@ool for calculation of emission factor for elecity systems

* Version 02 of th@ ool to calculate project or leakage CO2 emissifsom fossil fuel
combustion.

* Version 04 of th@ ool to determine methane emissions avoided frepodal of waste at a solid
waste disposal site

a) ACM0001

ACMO0O001 is applicable to the Project because tiseloze scenario is the partial or total atmospheric
release of the gas, usual practice of the CTRS.08Rlandfill management as demonstrated in the
following sections and in Annex Ill “Baseline infoation”, and the project activity includes the iftay
and electricity generation of the captured gas.

The boundary of the project are CTRS / BR.040 filrathd the all the power generation sources
connected to the Brazilian electric grid.

b) ACM0002

ACMO0002 is applicable because the Project isca@nnected electricity generation from landfeisg
new power plant installation activity. The geogrgpmnd system boundaries for the relevant elegjrici
grid are clearly identified for Brazilian natiorgtid and information on the characteristics of ghie is
available and is summarized in Annex Il “Baselinformation”.

B.3. Description of the sources and gases includedthe project boundary: \

As for ACM0001, the project boundary is the sitaéhe project activity where the gas is captured,
destroyed and/or used.

Furthermore, according to methodology ACM0002,ghgect boundary comprises the physical,
geographical site of the renewable generation sourc

Also, any electricity sources for the project aityiwperation (from grid or captive) shall be ind&d in
the project boundary. According to methodology AQ@R, Brazilian national Power Grid is chosen as
electric system for this project, and project banydncludes all the plants connected to it.
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The following project activities and emission sag@re considered within the project boundaries:

Table B.3. 2: Summary of gases and sources included

in the projecboundary, and

justification/explanation where gases and sources@not included

Source Gas | Included? | Justification / Explanation
The major source of emissions in the baseling, a
CH Yes passive venting system with only partial methane
Emissions from 4 destruction (see AF calculation hereinafter in the
. section B)
g?@%@ﬁ;{tlﬁg N20O emissions are small compared to CH4
landfill site N.O No emissions from landfills. Exclusion of this gas is
conservative.
co, No COz2emissions from the decomposition of organic
waste are not accounted
co, No No electricity is consumed in the baseline
; Emissions from scenario.

Baseline | qectricit o . .
electricity CH, No Excluded for simplification. This is conservativ
consumption

N,O No Excluded for simplification. This is conseiivat
CO2 emissions Since the methodology ACM0002 is used, only
from electricity CO,. emissions from electricity generation |in
generation in CO, Yes fossil fuel fired power that is displaced (net
fossil fuel fired displacement) due to the project activity shall|be
power plants included.
that is displaced cH, No Minor emission source.
due to th
project activity. | N2O No Minor emission source.
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is
ergy

e

e

e

e

Source Gas | Included? | Justification / Explanation
May be an important emission source, for this
co, Yes Project electricity for self consumptions
Emissions from foreseen to be generated by the renewable er
on-site power plant itself when in normal operation
electricity Excluded for simplification. This emission sour
CH4 No .
use is assumed to be very small.
Project Excluded for simplification. This emission sour
o NZO No .
Activity is assumed to be very small.
Onsite  fossil CO, No No_fc_>33|l fuel will be consumed for the Proje
fuel due to th Activity R ___
project activity| CH, No !Excluded for simplification. This emission sour
other than for is assumed to be very small.
electricity N.O No Excluded for simplification. This emission sour
generation 2 is assumed to be very small.
B.4.  Description of how the_ baseline scenariis identified and description of the identified

baseline scenario:

Methodology ACMO000L1 version 09 established the edoces for the selection of the most plausible

baseline scenario; the steps are the following:

Step 1: Identification of alternative scenarios.

According to théTool for the demonstration and assessment of aoluidity” (used step by step in the

following section B.5 “Description of how the ambipogenic emissions of GHG by sources are reduced
below those that would have occurred in the absehtee registered CDM project activity (assessment
and demonstration of additionality) of this documyetihhe alternatives scenarios to the proposeceEtoj

were divided in two groups:
1. alternative LFG scenarios
2. alternative power generation scenarios

1. The selected alternatives for LFG scenarios aréaflaving:

LFG1:

without being registered as a CDM project activity;
LFG2: Continuation of the landfill operation (Bosss as Usual — BAU scenario);
LFG3:

flares;

Implementation of the CDM project activitgrsidering only the LFG destruction in

The project activity (i.e. capture of lantifias and its flaring and/or its use) undertaken

LFG1 and LFGS3 are not realistic since in the absasfca CDM project being developed at the landfill
site, therefore without revenues from CERSs, reverit@mm electricity sale aren’t enough to recover t
project investments and operational costs for luenly and power generation, of course if no reesnu
are expected (LFG3 case) the Project wouldn’t benewically feasible at all, as explained in the

following section B.5.
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Except the simple passive venting system in cwleeduce LFG explosion risks, Brazilian government
does not mandate to flare or collect the LFG emhittem landfills and most landfills in Brazil are
releasing LFG directly to the atmosphere withowt previous treatment or utilization. Landfill gas
release entirely into the atmosphere (LFG2) iscttramon practice in Brazil and is in compliance with
the local regulation.

So, as showed in section B5 , sub-step 1b of Tleel‘for the demonstration and assessment of
additionality’ , the project activity is not the only alternatithat is in compliance with all regulations
(e.g. because it is required by law).

2. According to ACM0001, since in the Project LFG &d for generation of electric energy for export
to a grid, the following alternative power genavatscenarios in the absence of the project activity
have also be separately determined:

P1: Power generated from landfill gas undertak&hout being registered as CDM project activity;
P2: Existing or construction of a new on-site firsite fossil fuel fired cogeneration plant;

P3: Existing or construction of a new on-site firsite renewable based cogeneration plant;

P4: Existing or construction of a new on-site fhrsite fossil fuel fired captive power plant;

P5: Existing or construction of a new on-site firsite renewable based captive power plant;

P6: Existing and/or new grid-connected power @gant

Other renewable sources are not applicable to hyeqt site and/or there is a lack of renewableg@ne
source in the area except for LFG, so options RBR# are not credible alternatives to the baseline
scenario.

Making use of any fossil fuel fired power plantnist interesting because of Brazilian grid relatioe
CO, emission factor. Implementation of alternativesd??2l P4 would degrade the quality of national
electric energy, so they can be discarded (seawolh section B5).

Moreover, without CDM or financial support, thegsenio economic incentive for LFG collection and
electricity generation system. As already mentioméekltricity revenues do not cover all the investin
and operational costs required for power generdtmn landfill gas, therefore is hardly possiblattthe
project owner will be able to afford to install thecessary equipments.

Projects comparable with the projects activity na®l have been carried out due to the assistance
received from international funds (this is furtldexsscribed in the “common practice” section).
Alternative P1 is therefore not a realistic alteéne

No heat scenarios will be analyzed as the projeesdhot foreseen the heat generation/consumption.

Step 2: I dentify the fuel for the baseline choice of energy source taking into account the national
and/or sectoral policies as applicable

In baseline scenario LFG 2, BAU scenario, therenaréssil fuel consumptions.

For the “energy” scenario P6 it has to be taken amcount that Brazilian energetic matrix is pieadty
renewable (Table B.4.1); hydro power plants resptsadf for more than 70% of total installed capgci
resulting in a relative low C{yrid emission factor.

Since no other renewable source of energy is alaila the baseline scenario, the choice that léads
lower emissions is to choose the grid as energgceaand than assume the grid’s emission factor as
representative of the fuel mix used in the baseline
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Table B.4.1 — Energetic sources of Brazilian eledtr grid
OPERATING ENTERPRISES
Installed Capacity Total
Type N.° of Power v N.° of Power v
Units (kw) Units (kw)
Hydro 707 77.525.822 70,24 707 77.525.8p2 70,24
Natural 85 10.588.4021 9,59 N
Gas 114 11.769.430| 10,66
Process 29 1.181.028 1,0¢7
Diesel 596 3.316.596 3,01
oil ) i 617 4.613.790 4,18
Residual Oil 21 1.297.194 1,18
Sugar cane 252 3.376.063 | 3,06
Bagasse
Black Liqueur 13 859.217 0,79
Biomas 302 4.553.595 4,13
Wood 30 255,517 0,23
Biogas 3 41.590 0,04
Rice Husk 4 21.208 0,02
Nuclear 2 2.007.000 1,82 2 2.007.00( 1,82
M(':'gla' Mineral Coal 8 1.455.104| 1,3 8 1.455.104 1,82
Eolic 17 272.650 0,25 17 272.650 0,25
Paraguay 5.650.000 5,46
Argentina 2.250.000 2,17
Imports 8.170.000 7,4
Venezuela 200.000 0,19
Uruguay 70.000 0,07
Total 1.767 110.367.391 100 1.767 110.367.391 100

Sourcehttp://www.aneel.gov.br/aplicacoes/capacidadebfagéracaocCapacidadeBrasil. d§wnsulted on 2088,

November 17).

Step 3: Step 2 and/or Step 3 of the latest approved verslidne “Tool for demonstration and
assessment of additionality” shall be used to assdsch of these alternatives should be excludea fr
further consideration (e.g. alternatives facing pitative barriers or those clearly economically

unattractive).
Please refer to section B.5 for demonstration Iahal above mentioned exclusions of alternativemfr

further consideration (financial analysis, baraealysis, etc).
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Step 4: Where more than one credible and plausible altéugatemains, project participants shall, as a
conservative assumption, use the alternative basalcenario that results in the lowest baseline
emissions as the most likely baseline scenario |&dst emission alternative will be identified &ach
component of the baseline scenario. In assesseggpthcenarios, any regulatory or contractual
requirements should be taken into consideration.

As a result of all the abovementioned stéips,baseline scenario for the project activity is:

Table B.4.2 Baseline scenario

. Baseline . o
Scenario . — Description of situation
Landfill gas Electricity

The atmospheric release of landfill gas to [the
atmosphere with partial LFG destruction - BAU
scenario. The electricity is obtained from [an
existing/new grid-connected power plant.

LFG2 P6

Description of theidentified Baseline scenario

Currently the scenario existing prior to the stdrimplementation of the Project, the BAU scenario,
consists in 123 landfill gas vents (or passiveweks) installed over the 65-hectare area, veritireggas
arising from the wastes from inside the waste rta#ise top of each vent, only few of them are
occasionally lighted on by the landfill managem(@ate Survey Report on Annex lll). This scenario is
the same as the baseline scenario, as it has beee elearly demonstrated.

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment
and demonstration of additionality):

CDM revenues were seriously considered in the detitd go ahead with the Project activity as the
following timeline of events demonstrates:

1. On May the 7 2008 Consércio Horizonte Asja bid successfullydimgas exploitation contract
referring to CTRS / BR.040 Landfill in the Municifis of Belo Horizonte (Minas Gerais,

Brasil) in public bid N° 183/2007 — SLU “Exploracéo biogas gerado no Aterro Sanitario
CTRS / BR.040 no municipio de Belo Horizonte - M@in o objetivo de obter RCE - Reduc¢ao
Certificada de Emissédo com respectiva venda no aerde Carbono”, “Exploitation of the
biogas from Controlled Landfill in Solid Waste Maygament Central - CTRS / BR.040, in order
to seek for CERs — Certified Emission Reduction seltithem in Carbon Market ”

2. On August the 7 2008 the concession contract between Municipafielo Horizonte and
Consorcio Horizonte Asja for the right to expldietlandfill gas arising from wastes CTRS /
BR.040 landfill was signed, this has been assumdx the Project’s starting date hereinafter in
sectionC.1.1

3. On October the®12008 Consoércio Horizonte Asja made the followiogmunications:

* Prot. ESBRMG/ER/01/08 : information request to Bram DNA about the current Brazilian
law system about landfill gas;

* Prot. ESBRMG/ER/02/08 : communication to Brazil2NA of a the intention to seek CDM
status for the Project;

* Prot. ESBRMG/ER/03/08 : communication to UNFCCGQhef commencement of a CDM
project activity.
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4. On October the T0the Brazilian DNA answered (oficio n° 058/2008)he abovementioned
request on current laws about LFG stating thafp@®NA knowledge, in Brazil there are no
mandatory requirements for LFG destruction / use

The Project obtained the Environmental Permit ondviaber the 192008, LO n° 1823/08;
November the 182008 the Municipality of Belo Horizonte (Superint€ncia de Limpieza
Urbana) authorized Consorcio Horizonte Asja totstarking on CTRS / BR.040 site

o o

From the last event on, timplementation timeline foreseen for the proposed Project is:
1. November + December 2008: earthworks;
2. January + May 2009: construction works;
3. February + July 2009: wells drilling and LFG colien system assembly;
4. May + July 2009: LFG suction and treatment statitallation works and power plant
assembling;
August 2009: plant commissioning :
September 2009: start of the production.

o o

According to the requirement of consolidated metiogy ACM0001, théTool for the demonstration
and assessment of additionality - Version 5shiould be applied in a conservative and transparen
manner to show that CDM assistance is requirethiproject activity to be successfully implemented
Besides, ACM0001 requires that the additionaligt shall be applied for each alternative of theehias
considered in the baseline determination.

The “Tool for the demonstration and assessment of awhditity” foresees four steps:

Step 1: Identification of alternatives to the pajactivity consistent with current laws and regjolas.

Step 2: Investment analysis

Step 3: Barrier analysis

Step 4: Common practice analysis

The steps 1 and 2 will be followed for each altéugaseparately in order to demonstrate additityali
then step 3 will be applied, even if optional,lie temaining alternative scenarios and the latikbes
step 4.
As from previous section B,#he alternatives scenarios to the proposed Projeict divided in two
groups:

1. alternative LFG scenarios

2. alternative power generation scenarios

No heat scenarios will be analyzed as the projeesdhot foreseen the heat generation/consumption.

1. Alternative LFG scenarios
Step 1: Identification of alternatives to the project activity consistent with current laws and regulations
Sub-step 1a: Define alternatives to the project activity
LFG1. The project activity (capture of landfillgand its flaring and use for electricity genenaio
undertaken without being registered as a CDM pt@etvity;
LFG2: Continuation of the landfill operation (Bosss as Usual — BAU scenario);
LFG3: Implementation of the CDM project activitgrsidering only the LFG destruction in flares.

Sub-step 1b: Consistency with mandatory laws and regulations:
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In Brazil there are no policies regarding mandatangfill gas capture or destruction requirements d
to safety issues or local environmental regulatiomspolicies which promote the productive use of
landfill gas such as those for the production okxgable energy, or those that promote the proagssin
organic waste.

Since 2000, theolitica Nacional de Residuos Solidd&tional Solid Waste Policy) has been under
discussion, but it isn't yet approved. The scopthefpolicy is to obligate the use of engineering
technologies to transform open dumps on sanitagfih, applying NBR 81419 (Brazilian Standard on
the presentation of landfill design projects). Hueie the Policy does not prescribe landfill gas
destruction nor promote the landfill gas use fer pinoduction of renewable energy.

In 2002, thePROINFA — Programa de Incentivo a Fontes Alterraivas created, in order to incentive
the generation of 3.300 MW of renewable sourcegeteerate electricity, divided in three groups: wind
energy (1.100 MW), small-hydro power plants (1.MMY) and biomass (1.100 MW, including biogas,
wood, solid waste, rice husk, etc.). Despite ofi@ghg the goals, no landfill-gas-to- energy projees
implemented.

Outcome of Step 1b

The analysis of the compliance of the alternatliged previously with the local/national regulatio
results in the assessment that LFG1, LFG2 and L$g8Bario are all perfectly legal alternatives.

Step 2. Investment Analysis

Sub-step 2a: Determine appropriate analysis method.

The project will have proceeds from power salewels as from emission reduction credits, so Option
stated in Tool for the Demonstration and Assessment of Aafditity” (version05.2)s not applicable.
Option Il is based on the comparison of returnghefproject investment with the investment requiced

an alternative to the project. In this case, th&2FRlternative to the CDM project activity is simplot

to install flaring and generation equipment at #ite, and therefore does not involve investments of
comparable scale to the Project. Consequently o@ptis not applicable to this project.

Option 1l must be used, where the returns of tmgestment in the project activity is compared to
benchmark returns that are available to any investthe country.

Sub-step 2b: Option 111 - Apply benchmark analysis

The IRR was chosen as the relevant financial indidar the Project.

The likelihood of development of this project, ggposed to the continuation of current activities.(ho
collection and controlled combustion of LFG) wi# determined by comparing its IRR with the
benchmark of interest rates available to a locastor.

The reference rate for investments in Brazil is SELIC (Sistema Especial de Liquidacdo e de
Custaddia), which is the market indicator for theegrmemnt securities of Tesouro Nacional and of Banc
do Brasil.

In the last Copom (Comité de Politica Monetaria Benco Central do Brasil) meeting, held in last
September 2008, The SELIC has been stated to b@6%3,(source: Banco Central do Brasil,
HTTP://www.bcb.gov.br/?COPOMJURQS

Referring to similar Project’'s benchmarks for IRRave can consider public bid n° 002/2008, 14th of
November 2008 from Prefeitura Municipal de Anap¢O) — Brazil, who's object is the same as Belo

! The DNA has been contacted to provide informat&marding Brazilian regulatory requirements andficoed
that there’s at present non mandatory requirememiitdandfill gas destruction, letter proto€aficio n°
058/2008/CIMG
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Horizonte’s one has been for this Project. The ipubid Document states that benchmark IRR for
national companyes for the Anapolis Project is aeslito be equal to 15%.

Since the Project has higher risks than Anapolggeet, foreing investment risks, has high investimen
too and since the last year's SELIC rising tremdr(f 11,18% to 13,66% now), we think to the 16% IRR
benchmark to be a conservative assumption.

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

The Tables below show the financial analysis fag titoject activity. As shown, the project IRR
(without carbon finance) is very low, and lowerrhany rate of return available to investors in Braz
even lower than the Brazilian “Poupanca” rate, \whig the official rate of return given for small
savings accounts (6,43%) without any risk.

These results show that project is still not ameaaically attractive course of action without tlaesof
CERs.

For IRR calculation the input number are the reeemariable costs, depreciation, income tax and
investment. The cash flow result is provided inftlilowing tables:

Tab. B. 5.1: Main financial data

Financial parameters

Annual average output (MWh) 134,160
Total electricity delivered to the gr

(MWh) (174,785
Expected electricity sale pri¢
(Euro/kWh) 5287
Average installed capacity (MW) 4.05
Total investment (Euro) 4,582,015
Life time of this project (years) 10
Crediting period (years) 10

VAT (%) 10%
Depreciation rate 10%
Annual operation cost on CERf49 200
production (Euroly) '
Annual operation cost (Euro/MWh) 30

Tab. B.5.2: Financial analysis result

REVENUE ANALYSIS Revenue Without CERs (€/ton)| Revenue With CERs (€/ ton)
CER Price (€/ton) €0 €15
Total Investment IRR 5.18% 16.43%

Sub-step 2d: Sensitivity analysis.

Sensitivity analysis is conducted in order to assé@sether the conclusion regarding the financial
attractiveness is robust to reasonable variatiorisa critical assumptions.

The most suitable financial indicators in this paijare the total investment, the electricity rexeeand
the operation cost.

The table below shows how these parameters shawdv order to reach the benchmark.
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Tab. B.5.3: Sensitivity analysis.
Total investment IRR sensitivity analysis
on
-10%0 -504 0%40 5%0 10049 benchmark
16%0

Floating total investment 8,41% 6,72% 5,18% 3,75% 2,42% -28,0004
Electricity price -5,60% -0,20% 5,18% 10,00% 14,48% 11,77%0
Operation cost (O&M) 10,40% 6,72% 5,18% 2,32% -0,78% -21,77%

As it can be seen, the project IRR remains lowerchmark even in the case where these parameters
change in favour of the project.

An other analysis was made in the box “on benchrh&#k”, considering how much the electricity price
of the MWh would have to increase and how muchofherational costs and investments would have to
decrease to achieve a 16% project IRR. The reshitie/ that the project investment need to decrepse b
28% and the O&M costs by 22% in order to achiewedkpected IRR. However, this is not feasible due
to the maintenance regime required on the generatijpipment and the qualified personnel required to
ensure the adequate gas field balancing and operattithe project.

It's also unlikely that energy price would incredsel2% from it's current value, as it can be cliéave
consider the Brazilian hydroelectric energy desgenttend of prices in official bids (Santo Antbnio
Dec/2007, R$ 78,87/Mwh; Jirau, May/2008, R$ 71,40t moreover, forecasts for the next 2009 bid
that will be done in Amazonas are of more lowecgrievel than the abovementioned values. (source:
Globo - Economia e Negocios — 19/05/2008). Thessfaithout extra revenue from CDM, this project is
not attractive financially.

Chart B.5.4: The impact from changes of floating ttal investment, electricity revenue and
operation cost on IRR

20%

15%
10% +

& 5% |

0%

-5%

-10%

‘ Floating total investment —@— Hectricity price —— Operation cost (O&M) ‘

As it can be seen the variations obtained areeadistic scenarios.

It can be seen just in the situations of very fabte scenarios (but hardly realistic) it would lesgible

to reach the 16% benchmark. The IRR is quite latvan the benchmark based on realistic assumptions
so alternative LFG1 cannot be considered as fiadlgcattractive without the support of the CDM
benefits.
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Scenario LFG1 is not likely to happen in the abseoica CDM project being developed at the landfill
site since LFG revenues (electricity) are insuéintito recover the project investments and operakio

costs of the project. The investment analysis alstwevs that it is not possible to develop the mioje
without CDM benefits.

2. Alternative power generation scenarios
Step 1: Identification of alternatives to the project activity consistent with current laws and regulations
Define realistic and credible alternatives to f®ject activity(s) through the following Sub-steps
Sub-step 1a: Define alternatives to the project activity

P1: Power generated from landfill gas undertak&hout being registered as CDM project activity;
P2: Existing or construction of a new on-site firsite fossil fuel fired cogeneration plant;

P3: Existing or construction of a new on-site firsite renewable based cogeneration plant;

P4: Existing or construction of a new on-site firsite fossil fuel fired captive power plant;

P5: Existing or construction of a new on-site firsite renewable based captive power plant;

P6: Existing and/or new grid-connected power gant

A CDM project activity is additional if anthropogeremissions of greenhouse gases are reduced below
those that would have occurred in the absenceeofefistered CDM project activity.

Existing grid connected power plants in Brazil gractically renewable sources based (Bakle 4in
Annex llI). Under this situation, scenarios P2 & cannot be considered an alternative to the groje
activity since it is clear that not only projectigity but also P3, P4 and P6 alternatives wouldiexe
higher GHG ERs than P2 and P4 scenarios.

Alternative P1 practically is the same as LFG1asibEG fuelled power generation section, according t
the reliable and best available techniques, hasetobuilt accompanied by LFG capture, treatment and
emergency flaring section: for this reason altemeaP1 will be no further considered as a separate
alternative project scenario but comprised in LFG just LFG1 will be further analyzed.

Other renewable sources cannot be considered aliteea to the project activity since they are not
applicable to the project site and/or there is &k laf renewable energy source in the area (i.e. no
hydroelectric energy source), and has to be takém donsideration that the biogas arising from the
landfill would continue to be emitted into the aspbere as described in the baseline scenario éfr oth
renewable source would have been used to prodecsatine amount of electricity as the Project would
produce using LFG. Options P3, P5 are thereforerastible alternatives to the project activity amd

not be further considered.

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

Alternative scenario LFG1 and P6 left are in coampdie with mandatory laws and regulations; there is
no special requirement to the referred area, s rafnthe alternatives would be vetoed for legal
questions.

Outcome of Step 1b

The analysis of the compliance of the alternativged previously with the local/national regulatio
results in the assessment that both of them afeqblgrlegal alternatives.

Step 3. Barrier Analysis

Sub-step 3a. Identify barriers that would prevent the implementation of the proposed CDM project
activity:

Although Brazil occupies the third position in €@mission reduction in the world, the proposedafse
biogas from the CTRS landfill is one of the fewiestdfill-gas-to-energy CDM projects to be developed
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in the country (sedable 1in Annex Ill); from 26 projects registered only @ngrate electricity,
according to Brazilian DNA's statistics.

The Project will then face different barriers, magtthem common for other alternatives and some
particular for the proposed project activity, sash

* Investment barriers

As happen in most developing countries, in Brazkte management sector is not given priority within
the economy, so that project developers often thffieulties in obtaining investments funds for isbl
waste management projects. Moreover, the tippiag {price for waste disposal) are very low compared
to values in industrialized countries, so that ewden investment has been secured, these reverayes m
not be enough to cover expenses for the propeabperrand maintenance of the project activity.

* Barriers due to prevailing practice:

As presented irfTable 1 and Table 2 in Annex lll most of the landfills in Brazil do not destroy
systematically the produced gas; accordin@ésquisa Nacional de Saneamento Béasico Z0@ional
Research of Basic Sanitation 2000) there are 14%&s cattended by sanitary landfills all over the
country but from that only 96 carry out CDM LFG mcs, representing less than 7% of total:
considering this, we can say that project actitity not a common practice in Brazil.

Also, among all projects concerning the collectsord destruction of LFG undertaken as CDM Project
Activities only a few of them have the generatidrelectricity (Table 3andl in Annex Ill): only 6 on

29 total CDM PA, between these 6 units projectedy¢oerate electric energy from LFG only 3 are
nowadays operating.

Even if the Project can not be considered as “6ifsts kind”, it can not be considered as a priavgi
practice either.

» Technological barriers:

As mention above, collecting and destroying thegagofrom landfill can still be considered as a new
technology in Brazil. There are few companies wilffficient know-how to assess and develop reliably
biogas collection system in a landfill.

Furthermore, most of the equipments must be imgpgach as enclosed flares, generating sets, flow-
meters and continuous methane analyzers. Braziiampanies only produce HDPE pipeline,
temperature and pressure readings, and they gengral representatives of international manufacsur
Previous CDM Projects in Brazil, listed Table 1, faced the same difficult when acquiring equipreent
specific to LFG handling.

Another barrier is related to skilled and/or prdpetrained labor to operate and maintain the
technologies implemented in this project, which ssarce in Brazil. There is not enough
education/training institution to supply this derdaleading to equipment disrepair and malfunctignin
unless project proponents support specializeditrgin

There is also a lack of infrastructure for implemagion of electricity generation from LFG. Sinceté
are few operational landfill gas recoveries to ggeroject in Brazil financed through electricitgliing
and CDM structure, there is no national provideegtiipment and services for work related elecyricit
generation with LFG. Consequently, for the propopeglect it is foreseen the importation of most of
specific equipments in order to support implemeaiat

Sub-step 3 b. Show that the identified barriers would not prevent the implementation of at least one of
the alternatives (except the proposed project activity):
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From all alternatives raised in Step 1 only LFGLEG 3 and P6 are left after Previous Step , the
following table summarizes the barrier analysishefse alternatives respect to the barriers ideqtiiin

the sub-step 3a above.

Table B.5.5 — Alternative scenarios barrier analys

Alternative

Investment barriers

Barriers due to prevailing
practice

Tecnologichal Barriers

Continuation of the
landfill operation
(Business As Usual
BAU)

LFG

“additional investment i

This alternativevould
not be preventedby
this barrier since no

needed

]

This alternativevould not
be preventedby this barrier

once this is common practice

in Brazil

This alternativevould not be
preventedby this barrier
since it is not required any|
installation of of new
technology

Implementation of
the CDM project
activity considering
only the LFG

LFG

destruction in flare$

D

This barrierwould
prevent the
implementation of the
project as no income
would be generated t
payback the
investments needed

=4

This barrierwould prevent
the implementation of the

project as the systematical

flaring of landfill gas is not &

common practice and there
no projects like proposed
except those registered a

CDM in Brazil

This barrierwould prevent
the implementation of the
project once there is no
Y hational manufactures of th
.main equipments required f
this kind of plants (hih
temperatiure flares,
measurements & control
systems, etc)

—
[0}

"2

DI

Existing and/or new
grid-connected
power plants

P6

This alternativevould
not be preventedby
this barrier since no

additional investment i

needed

This alternativevould not
be preventedby this barrier

once this is common practice

in Brazil

This alternativevould not be
preventedby this barrier
since it is not required any|
installation of of new
technology

The project activity can be therefore considereditamhal because not only Project activity itseiftb
also alternatives LFG 2 and P6 are not preventeahlpyof the above identified barriers.
Sub-steps 3a — 3b are therefore both satisfied

Step 4. Common Practice Analysis
Sub-step 4a. Analyze other activities similar to the proposed activity
As it has been clearly demonstrated in the secttmave, there are no activities similar to the pemul
Project activity currently implemented in Braziloeypt for other CDM project activities that, accogli
to the “Tool for the assessment of additiondlityoesn’t have to be included in this analysis.

Sub-step 4b. Discuss any similar options that are occurring.
This step does not apply since no similar actigiggist.

Since sub-steps 4a and 4b are both satidfiegroposed project activity is additional.

To conclude, it was proved that the proposed ptogetivity is not the baseline scenario, the only
possible alternative to the project activity isrgarg it out without being registered as CDM prdjec
activity.
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The investment analysis provides essential eviddmatethe CDM revenue enables the proposed project
to be developed in Brazil. However, without anypang from CDM the proposed project activity would
not occur, instead the landfill operator would @omé the current prevailing practice of not flariog
generating electricity from LFG.

Based on the above analysis, it can be demonstitzdéithe proposed project is additional

‘ B.6. Emission reductions: |

| B.6.1. Explanation of methodological choices: |
For predicting the amount of CERs, the Approved sotidated Methodology ACMO0001 Version 9.01
and ACMO0002 Version 8 have been used.

According to ACMO0001, Version 9.01 baseline emissiare calculated with the following formula:

BEyz(MDproject,y_M DBL,y)*GWPCH4 +E|—LFG,y* CEI:elec,BL,y"'ETLFG,y *CEFther,BL,y (1)

Where:

BE= Baseline emissions in yea(tCOze)

MDproject,y= The amount of methane that would have beenaestfcombusted during the year, in
tonnes of methane (tGHin project scenario

MDegLy= The amount of methane that would have beenalestfcombusted during the year in

the absence of the project due to regulatory arabiotractual requirement, in tonnes
of methane (tCkj

GWRHa= Global Warming Potential value for methane fa tirst commitment period is
21 tCQe/tCHs
ELirey= Net quantity of electricity produced using LR@ich in the absence of the project

activity would have been produced by power plantsected to the grid or by an onsite/
off-site fossil fuel based captive power generatauring year y, in megawatt
hours (MWh)

CEReeysy=  CQremissions intensity of the baseline source of gt@tyt displaced, in tC@/MWh
This is estimated as per equation (15) below

ETircy= The quantity of thermal energy produced utiligthe landfill gas, which in the
absence of the project activity would have beenlpeced from onsite/offsite fossil fuel
fired boiler, during the yearin TJ, for this Project is equal to 0 since no tharenergy
will be produced

CEFRhersLy= CQemissions intensity of the fuel used by boiler éngrate thermal energy which is
displaced by LFG based thermal energy generatmoiC@e/TJ; for this Project is equal
to 0 since no thermal energy will be produced

For this Project, since regulatory or contracteguirements do not speci®Dsy and no historic data

exists for LFG captured and destroyed, an “Adjustini@ctor” (AF) is used and justified, taking into
account the project context.

MDBL,y = MDproject,y-AF (2)
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Estimating AF

Baseline scenario consist in a passive LFG verstystem with partial LFG destruction by flaringcgn
information”. Therefore apecific system for collection and destruction of ethaneexists and,
according to ACM0001 requirements, the ratio ofdeetruction efficiency of the baseline systenht t
destruction efficiency of the system used in theggmt has been used and the following procedure
followed.

Step 1: Estimation of the destruction efficiency of the system

The following formula has been used:

MDHist

o MGHist (3)
Where:
&L = Destruction efficiency of the baseline systéracgtion)
MDwist = Amount of methane destroyed historically meastdioe the previous year before
the start of project activity (tCiHl
MGrist= Amount of methane generated historically forphevious year before the start

of project activity, estimated using the actual amtof waste disposed in the
landfill as per the latest version of thedbl to determine methane emissions
avoided from disposal of waste at a solid wastpahal sit& (tCHa)

Since no measured data are available, for the astimofMDuist has been chosen the following
approach:
1. MDuist can be evaluated as a fraction of MG

MDrist = 1781 MGrist (3.1)

WhereMGuist is the amount of methane generated historicaliytfe previous year before the
start of project activity, estimated as per thedawversion of theTool to determine methane
emissions avoided from disposal of waste at a swdiste disposal sit€tCHa)

2. The abovementionegs. is the overall destruction efficiency in the baseland has been
calculated with the following formula

17 8L= 17 pv# 1] Lrer (Niw/Nuw) (3.2)

Where:

* n PV=Passive Venting System efficiency, CTRS / BR.&hdfill has a passive venting
system, which is way less efficient than the actiygtems because of the pressure: in the
passive system landfill gas is emitted to the aphese due to variation of the barometric
pressure. As per measurements made in 11 Dutcfillsnah average collection efficiency
value of passive system is equal to 37%

! http:/Aww.mnp.nl/ipcc/Archive/AR4AFOD/ExpRevFOD/F@&/FOD AChapterl0.doc
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* 1 LFGF=LFG Flaring efficiency . It can be consideredttlighted wells can burn methane
less efficiently than an open flare, in the “Tomldetermine project emissions from flaring
gases containing methane” open flares are defisedaces where the residual gas is
burned in an open air tip with or without any aiaty fluid assistance, therefore it is
conservative to adopt for these wells the opere fidficiency value which is equal to 50%.
information” , the average is 23, in this calcwdatiwe consider 25 wells lighted to be
conservative. Moreover the ignited wells are covesgrely considered to remain lighted all
day long, for the whole year , not taking into aatibseasonal rains, windy days and the
frequent quenching attested from the survey.

¢ Nw= number of wells that can be ignited, as showAnnex Il the total number of wells
that can be lighted on is 124.

The calculation is therefore as follows:

ne.= 37%+50%%x(25/124) = 3.8%

As per formula (3.1):

MD#ist = 3.8%*MGiist

Therefore, according to formula (3) the final Hameefficiency value is:

MDHist _ MGHist

Hist M GHist

=3.8% (3.3)

Step 2: Estimation of the destruction efficiency of the system used in the project activity

According to the ACMO0001, it has been selectedalewing

Option-2:

The destruction efficiency of the system used égloject activity is estimated every year as fefio

EpRy= MDprojecty (4)
MGerry
Where:
&Ry= Destruction efficiency of the system used inghgect activity for yeay
(fraction)
MDprojecty= Amount of methane destroyed by the project agtiduring the yeay of the
project activity (tCH).
MGpry= Amount of methane generated during year y optiogect activity estimated

using the actual amount of waste disposed in thdfilhas per the latest version
of the “Tool to determine methane emissions avoided frgpodal of waste at a
solid waste disposal site(tCHa).

Step 3: Estimation of the adjustment factor (AF)

Since Option 2 has been used in Step 2 and th@ezfty of the system used in the Project will be

estimated every year , then the Adjustment Fastoalculated every year with the following formula:
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AF, = oL (5)
tﬂDRy

Where:
AFy= Adjustment factor for yeay, this factor will be used in equatid®) in place of AF

The methane destroyed by the project actiWwiDfrjecty) during a year will be determined by monitoring
the quantity of methane actually flared and gasl tis@enerate electricity and the total quantity of
methane captured.

The sum of the metered quantities fed to the flaresto the power plant will be compared annuaithw
the total quantity of methane generated estimexeantewith the “Tool to determine methane emissions
avoided from disposal of waste at a solid wastpahal sité as showed later on this Section. The lowest
value of the two must be adopted\B project.y.

Since the Project will capture only a fraction lo¢ twvhole LFG generated from the wastes in CTRS /
BR.040 landfill because of the following causes:

* the degassing system has his own efficiency take into account through a Capture
Efficiency;

» the enclose flares have their destruction effigyethat in this Project will be continuously
monitored according to th&bol to determine project emissions from flaringes containing
methané

Total quantity of methane generated is then thbdsgvalue and the following procedure applie®: th
working hours of the energy plant will be monitowetd no emission reduction could be claimed for
methane destruction in the energy plant during oyerational hours andD project,y. Will be estimated as:

MD project.= MDfiared,y+ MDelectricity,y + MDtherma,y+ MDpLy (6)

Where:
MD iared,y= Quantity of methane destroyed by flaring (#cH
MDelectriciy,y= ~ Quantity of methane destroyed by generation eftatity (tCH.)
MD thermaly= Quantity of methane destroyed for the generatichermal energy (tCH, for
the proposed Project this is equal to 0
MDepwLy= Quantity of methane sent to the pipeline fodfeg to the natural gas
distribution network (tCk), for the proposed Project this is equal to 0
Right hand side of the equation (8) is sum ovethalpoints of captured methane use: therefordé thea
flares and all electricity generation source foeesm this Project. The supply to each point oftraae
destruction, through flaring or use for energy gaten, will be measured separately.

MD iared,y = LFGtiared,y [WcH4,y [DcHa— PEI& @
GWPch4

Where:

LFGraey= Quantity of landfill gas fed to the flare(s) thg the year measured in cubic

meters (i)
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WcHa,y = Average methane fraction of the landfill gasresasuretiduring the year and
expressed as a fraction (in eaz / m3Lro)
Dcra = Methane density expressed in tonnes of methaneubic meter of methane
(tcrd/mPcha)®
PEare,y = Project emissions from flaring of the residgas stream in year y (tCO2e)

determined following the procedure described in“theol to determine project
emissions from flaring gases containing Methaf@"each flare

Application of “Tool to determine project emissidnsm flaring gases containing Methane”

This tool is applicable because for CTRS / BR.Odg)det the following conditions are fulfilled:
* The residual gas stream to be flared containstimer combustible gases than methane, carbon
monoxide and hydrogen;
* The residual gas stream to be flared is obtafr®ed decomposition of organic material
(through landfills).

For the Projecenclosed flares will be installed and continuous nmitoring of the flare efficiency will

be made.

This tool involves the following seven steps:

STEP 1: Determination of the mass flow rate ofrémdual gas that is flared

STEP 2: Determination of the mass fraction of oarthydrogen, oxygen and nitrogen in the
residual gas

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

STEP 4: Determination of methane mass flow rath@®exhaust gas on a dry basis

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

STEP 6: Determination of the hourly flare effioign

STEP 7: Calculation of annual project emissiongfflaring based on measured hourly values or

based on default flare efficiencies.

STEP 1

This step calculates the residual gas mass flosvina¢ach houin, based on the volumetric flow
rate and the density of the residual gas. The teakthe residual gas is determined based on the
volumetric fraction of all components in the gas.

FMra,h = pre,n,h- FVRD,h (7.1)

! Methane fraction of the landfill gas and LFG floaMe to be measured on same basis (either wet or
dry). since the “Tool to determine project emissifmom flaring gases containing Methane” is used fo
this Project, it will be followed the standard apgeches to convert the flow on wet basis to drysdasi

%5 At standard temperature and pressure (0 degekstu€ and 1,013 bar) the density of methane is
0.0007168dHd/m’cra.
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Where:
Variable Sl Unit | Description
FMRG,h kg/h Mass flow rate of the residual gas in hiour
PRG,n,h kg/ms Density of the residual gas at normal conditioneaurh
FVRG,h me/h Volumetric flow rate of the residual gas in dhgsis at normal conditions in
the hourh
Where:
P
ORG.nh = : (7.2)
Ru
- Tn
MMRga, h
Where:
Variable Sl Unit Description
PRG,n,h kg/ms Density of the residual gas at normal conditioneaurh
Pn Pa Atmospheric pressure at normal conditions @XH)
Ru Pa.m/kmol.K | Universal ideal gas constant (8 314)
MMRe,h kg/kmol Molecular mass of the residual gas in Hour
Th K Temperature at normal conditions (273.15)
and:
MMRG,h:Z(fvi,h- MMi) (7.3)
Where:
Variable S| Unit Description
MM Ra,h kg/kmol Molecular mass of the residual gas in Hour
Fvin - Volumetric fraction of componeimin the residual gas in the
hourh
MMi kg/kmol Molecular mass of residual gas compoment
I The components CHCO, CQ, Oz,Hz, N2

For this Project it has been chosen, as a simpldfgroach, to measure only the volumetric fractib
methane and consider the difference to 100% ag lmiirogen (N).

STEP 2
Determine the mass fractions of carbon, hydrogeygen and nitrogen in the residual gas, calculated
from the volumetric fraction of each componeint the residual gas, as follows:

> fvine AM- NA

fmy,n =- 7.4
m.n MMRrg, n (7:4)
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Where:
Variable S| Unit Description
Fmin - Mass fraction of elemenin the residual gas in hotar
Fvin - Volumetric fraction of componenin the residual gas in the
hourh
AM;j kg/kmol Atomic mass of elemept
NA;i - Number of atoms of elemenin component
MMRa,h kg/kmol Molecular mass of the residual gas in Hour
i The elements carbon, hydrogen, oxygen and rétiog
i The components CHCO, CQ, O,H2, N2
STEP 3

This step is applicable because for the Projechtéiénane combustion efficiency of the flare(s) wdl
continuously monitored.
Determine the average volumetric flow rate of tkleaeist gas in each hobased on a
stoichiometric calculation of the combustion pra;eghich depends on the chemical
composition of the residual gas, the amount ofagplied to combust it and the composition of

the exhaust gas, as follows:

TVh,Fe,h =Vh,re,h« FMRg,n (7.5)
Where:
Variable S| Unit Description
TVnFGh nms/h Volumetric flow rate of the exhaust gas in dagis at normal
conditions in houh
VnFG,h me/kg Volume of the exhaust gas of the flare in dry basisormal
residual gas | conditions per kg of residual gas in hdur
FMrG,h kg residual Mass flow rate of the residual gas in the hiour
gas/h
Vn, kG, h =Vh,co2,h +Vh 02,h +Vn N2 h (7.6)
Where:
Variable S| Unit Description
Vn,FG,h me/kg Volume of the exhaust gas of the flare in dry basisormal
residual gas | conditions per kg of residual gas in the hbur
Vn,coz,h me/kg Quantity of CQvolume free in the exhaust gas of the flare at
residual gas | normal conditions per kg of residual gas in thertiou
Vn,N2,h me/kg Quantity of N volume free in the exhaust gas of the flare at
residual gas | normal conditions per kg of residual gas in thertiou
Vn,02,h me/kg Quantity of Qvolume free in the exhaust gas of the flare at

residual gas

normal conditions per kg of residual gas in therhou
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Vh,02,h = Noz,h» MVn (7.7)
Where:
Variable Sl Unit Description
Vn,02,h me/kg Quantity of Qvolume free in the exhaust gas of the flare at
residual gas | normal conditions per kg of residual gas in thertiou
No2,h kmol/kg Quantity of moles @in the exhaust gas of the flare per kg
residual gas | residual gas flared in hobrrh
MV n me/kmol Volume of one mole of any ideal gas at norteatperature and
pressure (22.4 L/mol)
Vn,n2,h = MVh. { frmm.n + 1 MFOZ) . [Fh + noz,h]} (7.8)
200AMN MFo2
Where:
Variable Sl Unit Description
Vn,N2h me/kg Quantity of Nvolume free in the exhaust gas of the flare at @brm
residual gas | conditions per kg of residual gas in the hbur
MV n me/kmol Volume of one mole of any ideal gas at norteatperature and pressure
(22.4 m/Kmol)
fmn,n - Mass fraction of nitrogen in the residual gathie houm
AMn kg/kmol Atomic mass of nitrogen
MFo2 - Ozvolumetric fraction of air
Fn kmol/kg Stochiometric quantity of moles of@quired for a complete oxidation
residual gas | of one kg residual gas in holr
No2,h kmol/kg Quantity of moles @in the exhaust gas of the flare per kg residual gas
residual gas | flared in houm
Vn,coz,h = frme.» « MV (7.9)
Mc
Where:
Variable Sl Unit Description
Vn,coz,h me/kg Quantity of CQvolume free in the exhaust gas of the flare at mbrm
residual gas | conditions per kg of residual gas in the hbur
fmen - Mass fraction of carbon in the residual gasimhourh
AMc kg/kmol Atomic mass of carbon
MV n nme/kmol Volume of one mole of any ideal gas at norteatperature and pressure
(22.4 m/Kmol)
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Noa.n = toz,n . fme, n N frw,n N 1-MFoz ) F (7.10)
[1-(tozn/MFo2)] | AMc  2AMn MFo2

Where:

Variable Sl Unit Description

No2,h kmol/kg Quantity of moles @in the exhaust gas of the flare per kg residual gas
residual gas | flared in houm

toz,h - Volumetric fraction of @in the exhaust gas in the hdur

MFo2 - Volumetric fraction of @in the air (0.21)

Fn kmol/kg Stochiometric quantity of moles of2@quired for a complete oxidation
residual gas | of one kg residual gas in holr

fmijn - Mass fraction of elemenin the residual gas in hobr(from equation 4)

AM;j kg/kmol Atomic mass of elemept

i The elements carbon (index C) and nitrogen (irde

o= fme,n N fmun fmon (7.11)

AMc  4AMx 2AMo

Where:

Variable S| Unit Description

Fn kmol Ox/kg Stoichiometric quantity of moles of2@quired for a complete oxidatior
residual gas | of one kg residual gas in holr

fmijn - Mass fraction of elemenin the residual gas in hobr(from equation 4)

AM;j kg/kmol Atomic mass of elemept

i The elements carbon (index C), hydrogen (indgatht oxygen (index

O)
STEP 4

This step is applicable because for the Projecirtbtnane combustion efficiency of the flare(s) \wal
continuously monitored.
The mass flow of methane in the exhaust gas isdbas¢he volumetric flow of the exhaust gas
and the measured concentration of methane in thausxk gas, as follows:

TVh Fe,ne fVcH4, Fo,h

TMec,h = (7.12)
100000¢
Where:
Variable S| Unit Description
TMFG,h ka/h Mass flow rate of methane in the exhaustojdise flare in dry basis at
normal conditions in the hotr
TVnFGh me/h exhaust | Volumetric flow rate of the exhaust gas in dry Basi normal conditions
gas in hourh
fvcHaFe,h mg/me Concentration of methane in the exhaust gas diidhe in dry basis at

normal conditions in houn

AT
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STEP 5

The quantity of methane in the residual gas flowirig the flare is the product of the volumetriovil
rate of the residual gaBVra,n, the volumetric fraction of methane in the resildgas fvcrs,rc) and the
density of methane ¢ranp in the same reference conditions (normal conaiitiand dry or wet basis).
It is necessary to refer both measurements (flaeroathe residual gas and volumetric fraction of
methane in the residual gas) to the same refei@adition that may be dry or wet basis.

The residual gas moisture wouldn’t be significanthis Project because several treatment units are
foreseen in order to reduce significantly the lahdas moisture content; therefore the measured fl
rate of the residual gas shouldn’t be correctedrydasis to be comparable with the measurement of
methane that will be undertaken on a dry basis.

TMre,h = FVRre,h+ fVcH4,RrG h+ OcHan (7.13)

Where:

Variable S| Unit Description

TMRa,h kg/h Mass flow rate of methane in the residualigdke houth

FVRra,h nms/h Volumetric flow rate of the residual gas in ¢hgsis at normal conditions
in hourh

fvcha,ren - Volumetric fraction of methane in the residuasgn dry basis in hotr
(NB: this corresponds toiftc,nwherei refers to methane).

_CH4,n kg/ms Density of methane at normal conditions (0.716)

STEP 6

Since this Project forecast to install enclosertiaand do a continuous monitoring, the flare &fficy
in the houth ( N flare,h) is:
* 0% if the temperature of the exhaust gas of the {&are) is below 500 °C during more
than 20 minutes during the hdur
« determined as follows in cases where the temperatuthe exhaust gas of the flarea(d is
above 500 °C for more than 40 minutes during the ho

TMrc, n

flare,h = 1 — : 7.14
rere TMRa,h ( )
Where:
Variable Sl Unit Description
Nflare,h - Flare efficiency in the hour
TMFe,h ka/h Methane mass flow rate in exhaust gas avdrage period of time t

(hour, two months or year)

TMRa,h kg/h Mass flow rate of methane in the residualigabe houth
STEP 7

Project emissions from flaring are calculated assiiim of emissions from each hdwbased on the

methane flow rate in the residual gas/&sn and the flare efficiency during each hournfare,n), as
follows:
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8760
GWPCH4

PEIare, = ™ RG,h® 1- flare,h) © ——M8 7.15

y hZ;‘ (1Nfarer) 100¢ (7.15)
Where:
PEiare. = Project emissions from flaring of the residuas gtream (tC&y)
TMgen= Mass flow rate of methane in the residual gasénhour h (kg/h)
Hflare,n = Flare efficiency in hour h
GWP:p, = Global Warming Potential of methane valid foe tommitment period (tGtCHy)
MDetectricity.y= LFGelectricity « WcHa,y « Dcha (8)
Where:

MDelecticity,y=  Quantity of methane destroyed by generatioraftacity
LFGelecticiy,y=  Quantity of landfill gas fed into electricity gerator

Ex ante estimation of the the amount of methanevtbald have been destroyed/combusted during the
year in tonnes of methaiigIDproject,y)

Theex anteestimation of the amount of methane that would Hmen destroyed/combusted during the
year, in tonnes of methane (MD project,y) has lkmre with the latest version of the approv&ddl to
determine methane emissions avoided from dispdsehste at a solid waste disposal Siteonsidering
the following additional equation:

BEcH4,swps,y
MD ro.eC, = 9
oty GWFcha ®)

The efficiency of the degassing system which wdllibstalled in the project activity has been takeo
account while estimating the ex-ante estimatiomaitollection efficiency conservative value of 80%
Therefore the final formula used to estimate thewm of methane that would have been
destroyed/combusted during the year by the Prajgtdtity has been:

M Dproject,yz 80%. M (91)
GWFcha

Where:
BEcrsswosy= Methane generation from the landfill in the exticse of the project activity at year
y (tCO2e), calculated as per thEdol to determine methane emissions avoided
from disposal of waste at a solid waste dispodal.shs per:

BEciaswosy = ¢ (1-f ). GWRes. (1- OX). i—g. F.DOG - MCF. 3" ¥ W; ..DOG . g 09, (1- )

X=1 |

(10)

1 USEPA Turning a Liability into an Asset: A Landfill Gas-Energy Project Development HandboSleptember
1996
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Where:

= Model correction factor to account for modetertainties (0.9)

f= Fraction of methane captured at the SWDSflamdd, combusted or used in another
manner, since AF has already been taken into ataoeqguation (2), according to
ACMO0001 statemerif” in the tool have been assigned a value 0

GWPcHa= Global Warming Potential (GWP) of methane, 21da dJtoncha

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

= Fraction of methane in the SWDS gas (voluraetion) (0.5)

DOGCi= Fraction of degradable organic carbon (DOC) ¢tlam decompose

MCF = Methane correction factor

Wijx= Amount of organic waste typerevented from disposal in the SWDS in the year
(tons)

DOG = Fraction of degradable organic carbon (by w@ighthe waste typg

kj= Decay rate for the waste type

j= Waste type category (index)

= Year during the crediting period: x runs frime first year of the first crediting

period (x = 1) to the year y for which avoided esioss are calculated (x =),
according to ACMOOX refers to the year since the landfill startecereing
wastes.

y= Year for which methane emissions are caledlat

Determination ofCEReceLyin equation(1) - Application of “Tool to calculate the emission factor an
electricity system”

Since the baseline is electricity generated bytplaannected to the grid the emission factor hagen
calculated according tarool to calculate the emission factor for an eliity systeriiVersion 01.1
The data used to calculate the grid emission fagtmrtaken from the Brazilian DNA. The factor
will be updated every month, using dispatch datenfthe ONS from 2007:

Table B.6.1.1 Emission Factor Calculations
COMBINED MARGIN EMISSION FACTOR - 2007

EFcm = (EFom X Wom) + (EFem X Wew)

EMISSION FACTOR (tCO2/MWh)

Month

- Jan | Feb |March| April | May | June | July | Aug Sept Oct Nov Dec | FINAL

EFoum 0.2292| 0.1954 | 0.1948| 0.19650.1606| 0.2559  0.3094 0.324 0.355 0.3174 0.40594868. | 0.2909

Wom 0.50 0.50 0.50 0.50 0.50] 0.5( 0.50 0.5

0.p0 .500| 0.50 0.50

0

EFem 0.0775| 0.0775| 0.0775| 0.07750.0775| 0.0775 0.077§ 0.0776  0.0771 0.0975 0.0y750776.| 0.0775
D
D 0.5

Wawm 0.50 0.50 0.50 0.50 0.50] 0.5( 0.5( 0.5

0
5

0.50 0.50 .500| 0.50 0.50
0
3

0.2274 0.24172820.| 0.1842

EF |0.1533| 0.1364 | 0.1361| 0.137p0.1190| 0.1667 0.193§ 0.200f  0.214

Source of data: http://www.mct.gov.br/index.phpteo/view/74691.html

The Combined Margin (CM) for the Project is caltathas the weighted average of the Build Margin
(BM) and Operating Margin (OM), as follows:

CM2007= 0.5x (OM007X BM2007) =0,1842 tCO2/MWh (11)
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Project Emissions
As per the latest version of ACM0001 Project Enaissihave to be evaluated with the following
formula:

PE = PEecy + PEecy (12)

Where:

PEecy= Emissions from consumption of electricity in {m®ject case. The project
emissions from electricity consumption @k Has been calculated following
the latest version ofTool to calculate baseline, project and/or leakage
emissions from electricity consumptiom the baseline nof LFG is captured.

PErc,y= Emissions from consumption of heat in the progade. For this Project is equal
to 0 since no heat will be consumed.

Determination oPEecyin equation(12) - Application of “Tool to calculate baseline, project and/or
leakage emissions from electricity consumption”

The tool is applicable because the “Scenario Actldty consumption from the grid.” applies to tbeurces
of electricity for this Project and no baselindeakage emissions have to be evaluated for thig&rsince no
electricity is consumed in the baseline and nodgakhave to be taken into account.

The general formula is:

PEcy= » ECr,i,y- EFeLjy- (1+TDLy) (12.1)
y
Where:
PEccy= Project emissions from electricity consumptinryeary (tCOz/yr)
ECrujy= Quantity of electricity consumed by the projelgtctricity consumption sourgen
yeary (MWh/yr)
EFeLjy= Emission factor for electricity generation fauscej in yeary (tCO2/MWh)
TDLjy= Average technical transmission and distributasses for providing electricity to

sourcg in yeary, for the Project the 20% default value has been.used
j= Sources of electricity consumption in the padj in this case is only the National
grid.
For the calculation of the EF Option Al:. “Calcelahe combined margin emission factor of the applie
electricity system, using the procedures in thestadpproved version of the “Tool to calculateghgssion
factor for an electricity system” (EEjx1y = EFgrid,cm,y)” applies. Therefore, according to the previous
calculationq15):

EFeLjkny = ERgrid,cm,y= 0.1842 (12.2)

Leakage calculation
No leakage effects need to be accounted under AOM@tethodology.

Emission Reduction
Emission reductions are calculated as follows:

ER =BE, - PE, (13)
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Emission reductions in year y (tG&yr)
Baseline emissions in year y (tCO2el/yr)
Project emissions in year y (t&@@)

B.6.2.

Data and parameters that are available atalidation:

(Copy this table for each data and parameter

Data / Parameter:

Regulatory requirements relating to landfill gas

Data unit:

Description:

Regulatory requirements relating todfdl gas

Source of data used:

Publicly available informatbthe Brazilian’s regulatory requirements
relating to landfill gas. The DNA has been contddteprovide information.

Value applied:

Brazilian government does not mamtiaflare or collect the LFG emitted
from landfills (communicatio®ficio n° 058/2008/CIM

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

The information though recorded annually, would®&tused for changes to
the adjustment factor (AF) or directly MD) at renewal of the credit period
because for this Project it has been chosen a fxediting Period.

UNFUCE

Any comment:

Data / Parameter: CE
Data unit: %
Description: Collection efficiency of the degasssygtem

Source of data used:

USEPA; Turning a Liability into an Asset: A Landfill Gas-Energy Project
Development Handbopeptember 1996

Value applied:

80%

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

According to EPA Handbook : “Landfill Gas Flow Iset net quantity of

landfill gas per day that is captured by the cditetsystem, processed, and

delivered to the power generation equipment (ugdPo to 85% of the total

gas produced in the landfill)”; the value of 80%the middle of the range, h
y been conservatively adopted for this Project.

Any comment:

AT
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Data / Parameter: n epv
Data unit: %
Description: Capture efficiency of the baselinegpas venting system

Source of data used: | http://www.mnp.nl/ipcc/Archive/AR4FOD/ExpRevFOD/FO&/FOD_ACha
pterl0.doc IPCC Fourth Assessment Repd&ixpert Review of the First-
Order Draft

Value applied: 37%

Justification of the As per measurements made in 11 Dutch landfillthénclosed unlined period,
choice of data or Oonk and Boom (1995) measures efficiencies in betwl® and 80%,, the
description of average being 37%

measurement methods
and procedures actually
applied :

Any comment:

Data / Parameter: N LFGF

Data unit: %

Description: LFG Flaring efficiency of the passuwenting system’s connected wells
Source of data used: “Tool to determine projectssians from flaring gases containing methaneg”
Value applied: 50%

Justification of the It can be considered that lighted wells can burthare less efficiently than
choice of data or an open flare, in the “Tool to determine projecis=ions from flaring gases
description of containing methane” open flares are defined ascdsvivhere the residual gas

measurement methods| is burned in an open air tip with or without anyitiary fluid assistance,
and procedures actually therefore it is conservative to adopt for thesdsble open flare efficiency
applied : value which is equal to 50%.

Any comment:

AT
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Data / Parameter: Ntw

Data unit:

Description: Number of wells lighted on in the Hase

Source of data used: Survey data, see Annex li§éBaeinformation” for the Survey Report
Value applied: 25

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

It has been measured that the average number Isf kghited on in the CTRS
/ BR.040 landfill in the survey period is 23; iretbalculation it has been
assumed a value of 25 to be more conservative. dterehe ignited wells are
conservatively considered to remain lighted all [ang, for the whole year ,
y not taking into account seasonal rains, windy dathe frequent quenching
attested from the survey in order to act in thetrnoaservative way. No othe
data source was available

<

Any comment:

Data / Parameter: Nww

Data unit:

Description: Total number of wells present on Hit can be ignited

Source of data used: Survey data, see Annex li§éBaeinformation” for the Survey Report
Value applied: 123

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

Attested from the Survey, see attached Report pidture and drawings, no
other data source was available.

Any comment:

AT
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Data / Parameter:

BEcH4,swps,y

Data unit:

tCQe

Description:

Source of data used:

Calculated as pefToel to determine methane emissions avoided from
disposal of waste at a solid waste disposal site”

Value applied:

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

As per thé'Tool to determine methane emissions avoided frspasal of
waste at a solid waste disposal site”

Any comment:

Used for ex-ante estimation of the amh@f methane that would have been
destroyed/combusted during the year

Data / Parameter: OX
Data unit:
Description: Oxidation factor (reflecting the amoohmethane from SWDS that is

oxidized in the soil or other material covering thaste)

Source of data used:

2006 IPCC Guidelines for MatiGreenhouse Gas Inventories for the CT
/ BR.040 Landfill cover

Value applied:

0

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

The CTRS /.040 landfill is covered with a compaatty layer. As this kind
of cover is not considered an oxidising materiaf, @ed for calculations is
equalto 0

Any comment:

AT
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Data / Parameter: MCF

Data unit:

Description: Methane correction factor

Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
Value applied: 1

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

According with the 2006 IPCC Guidelines, the CTRER.040 landfill meets
the criteria of managed SWDS because has had dedtglacement of waste
(i.e., waste directed to specific deposition araagegree of control of
scavenging and a degree of control of fires) wiidhcover material; (ii)

y mechanical compacting; (iii) levelling of the waste

Any comment:

The methane correction factor (MCFoamts for the fact that unmanaged
SWDS produce less methane from a given amount sfentaan managed
SWDS, because a larger fraction of waste decommesebically in the top

layers of unmanaged SWDS.

Data / Parameter: DOC]

Data unit: %

Description: Fraction of degradable organic carflynweight) in the waste tyge
Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
Value applied: DOCj percentages for wet wastes:

DOCj

(% wet waste)
43.00%
40.00%
15.00%
24.00%

Waste type |

Wood and wood products

Pulp, paper and cardboard (other than sludge)

Food, food waste, beverages and tobacco (other thaludge)
Textiles

Garden, yard and park waste 20.00%
Glass, plastic, metal, other inert waste 0.00%

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

Since waste type can not clearly be attributedefther wet or dry type, for
this Project has been chosen wet waste because vgiste type where the
values ofDOCj andkj result in a conservative estimate (lowest emis3jons

Any comment:
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Data / Parameter: Kj
Data unit:
Description: Decay rate for the waste type
Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
Value applied: Tropical
W . (MAT>20°C)
aste type j
Wet
(MAP>1000mm)
(=]
> Pulp, paper, cardboard (other 0.07
E % than sludge), textiles
@ 3 Wood, wood products and 0.04
straw '
> o
L c
g E Other (r_]on—food) organic 0.17
3P putrescible garden and park
=0 waste
[=2]
> C
=} g Food, food waste, beverages
=3 = and tobacco (other than 0.40
xr g sludge)

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

Those values were adopted considering the followielp Horizonte climate
data:
-MAT =21.1°C
- MAP = 1,460 mmly
y- PET = 1,243mmly

Any comment:

Referencéttp://www.fao.org/nr/water/aquastat/qis/index3.stm

Coordinates: 19°44' S; 44°00' W
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Data / Parameter:

Data unit:

Description:

Fraction of methane captured at thddSv/dnd flared, combusted or used in
another manner

Source of data used:

Baseline information

Value applied:

0

Justification of the
choice of data or
description of
measurement methods
and procedures actuall
applied :

According to ACM0001, since the ann adjustmentdaét- is already
accounted for in equation to determine pD'f” in the tool shall be assigned
a value 0.

Any comment:
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Data / Wy
Parameter:
Data unit: tons
Description: Total amount of organic waste prevdritem disposal in yeat (tons)
Source of data | Official data from public bid N° 183/2007 documents
used:
Value app”ed: Years | Waste to Landfill [tly] | Years Waste to Landfill [t/y] Years Waste to Landfill [t/y]
1983 | 232,733 1994 699,247 2005 1,071,357
1984 | 199,949 1995 | 665,103 2006 930,521
1985 | 239,155 1996 | 712,187 2007 624,649
1986 | 278,925 1997 | 762,755
1987 | 295,180 1998 | 793,131
1988 | 306,736 1999 | 1,170,436
1989 | 325,736 2000 | 1,204,280
1990 | 393,158 2001 [1,264,380
1991 | 461,977 2002 | 1,249,585
1992 | 521,847 2003 | 1,165,362
1993 | 553,339 2004 | 1,138,909

Justification of
the choice of
data or
description of
measurement
methods and
procedures
actually applied

Any comment:
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npx
%

Weight fraction of the waste tyjpe
Official data from public Nfd183/2007 documents

Waste composition

Waste type j %)

Wood and wood products 0.00%
Pulp, paper and cardboard (other 8.43%
than sludge) )
Food, food waste, beverages and
tobacco 52.54%
(other than sludge)

Textiles 4.04%
Garden, yard and park waste 9.05%
Glass, plastic, metal, other inert 25.94%
waste

TOTAL 100.00%
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B.6.3. Ex-ante calculation of emission reductions: |

LFG Generation
Applying the “Tool to determine methane emissions avoided frepodal of waste at a solid waste
disposal site] the following table resumes the calculation mader the 10 years Crediting Period:

Table B.6.3.1. Ex-ante estimation of LFG generateith CTRS / BR.040 landfill

LFG generated by tool
e INM3LFGly]
2009 (4 months) 17,609,199
2010 42,074,424
2011 34,278,429
2012 28,525,930
2013 24,196,964
2014 20,869,493
2015 18,255,026
2016 16,155,349
2017 14,433,400
2018 12,993,661
2019 (8 months) 7,845,954

The collection efficiency factor (80%) has thantbégken into account to evaluate LFG that can be
captured by the designed capture system and uggddace electricity or, if exceeding the engine’s
requirements, to be flared in the high temperaflarang section.

Following tables resume the calculations made aiagrto the methodologies and tools as presented in
the above sectioB.6.1. Explanation of methodological choices:
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PEiarey = ZTMggn* (1 - Nare,) ¥ GWPcha/ 1000 (T.15) 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015| 2016 | 2017 | 2018 | 2019
Project emissions from flaring of the residual giieam
PEiey (tC“OZe) determlne_d foIIovx_/lng the_pr_ocedure desc_rlbed Ng70 869 | 414 196l 166 143 125 111 do 39 54
Y | the “Tool to determine project emissions from fi@rigases
containing methane”
XTMre, Total mass flow rate in the residual gas (kg) 4,619140| 1,971 934 | 792 | 683| 597| 529 472 425 257
h
MNiare,h Flare combustion efficiency 099 099 0.99 0J99 90/90.99| 0.99, 0.99 0.99 0.99 0.99
Global Warming Potential value for methane for filhgt
GWP:hs commitment period (tC@/CH,) 21 21 21 21 21 21 21 21 21 21 21l
Table B.6.3.3. Methane Destroyed by Flaring
IVIDfIared y = (I—FGﬂare y*\NCH4 y*D CH4) =
' : : 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(PEIar_e,;/ GWF)C_I—M) (4)
LFGrarey Q”a”t'tydﬁr!ﬁgciﬂ'é%ii:e(%m the flarg 12’8:?7’42 11’5151'42 5,499,735| 2,605,108 2,209,768| 1,905,890 1,667,126| 1,475,374| 1,318,119| 1,186,636 716,526
Average methane fraction of the landfjll
Wehay g:)(sp?;s?:c? Zgrg‘irgg{;gg{gigmy and 4 50 0.50 0.50 0.50 0.50 0.50 0.50 0.5 0.50 050 .500
LFG)
Dewa Methane density ((CHCH,) 0.0007168 0.0007168 0.0%0716 0.0%0716 0.0%0716 0.0%0716 0.0%0716 0.0%0716 0.0%0716 0.0%0716 0.0%0716
Project emissions from flaring of the
PE / residual gas stream (tG€) determined
larey! | following the procedure described in the 748 3,542 3,542 3,542 3,542 3,542 3,54p 3,542 3,542 3,542 2,361
GWPcHa “Tool to determine project emissions
from flaring gases containing methane”
Global Warming Potential value for
GWP¢zp4 | methane for the first commitment period 21 21 21 21 21 21 21 21 21 21 21
(tCO/tCH,)

Table B.6.3.4. Methane Destroyed by Electricity prduction
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MD eiectricity,y = (LF Gelectricity.y™W crayDcrg) | 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
» Quantity of methane destroyed py L
MD efectricity,y generation of electricity (tC}) 280 7565 7565 7003 5940 5123 4481, 3966 3543 3190 2619
Quantity of landfill gas fed into 19,538,30| 16,573,26| 14,294,17| 12,503,44| 11,065,30
LFGelectrcityy| the B e 781,818 | 21,109,091 21,109,091 "% 3 3 3 8 9,885,891 8,899,768| 5,373,941
Average methane fraction of the
Weay "":ﬂgf;'egf?zi ;"gfsr“gsegeﬂ“;:i 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 050 .500
fraction (n? CH, / n? LFG)
Dena Methane density (tCHATCH,) 0'0080716 0.0007168| 0.0007168 0.0007168.0007168 0.0007168 0.0007168 0.0007168 0'0%0716 0'0080716 0'0%0716
Table B.6.3.5. Methane Destroyed in the project aiwity
MD grojecty = MDrared,y + MDelectricity.y 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Amount of methane that would have been L
: - /
MD projecty destroyed/combusted during the year y GICH 4853 | 11664 9517 | 7927, 6724 5799 5073 4489 4011 3611 2180
MDfared,y Methane destroyed by flaring (tGH 4573 | 4099| 1951 924 784  67b 592 523 468 421 P54
MDeiectriciyy| Methane destroyed by electricity generation ((ICH| 280 | 7565 7565 7008 5940 5123 4481 3966 3b43 31BAP6
Table B.6.3.6. Methane Destroyed in the Baseline
MDsgyy =MDeqy = MDprojecty* AF 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Amount of methane that World have been
MD,qy | destroyed/combusted during the yeary in the alesehc| 237 567 462 384 326 281 244 218 195 175 106
the Project (tCh)
Amount of methane that would have been X
MD projecty destroyed/combusted during the year y (iCH 4853 | 11,664 9,517 | 7,927, 6,724 5,799 5,073 4,489 4,011 3,611 8(2/1
AF, Adjustment factor 0.05 0.05 0.04 0.0 0.05 0.05 50,0 0.05 0.05 0.05| 0.05
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ERy = (MDproiect,y' MDreg,y) * GWPCH4 + EI—LFG,y *

2009 2010 2011 2012 2013 2014 2015
CEI:elec,BL,y - EI—PR,y* CEFeIec,PR,y

2016 2017

2018

ERV Emissions reduction (tC@) 96,275 234,565 191,679 159,500 134,678 115,698 6060,

88,566 78,693

70,437

Amount of methane that would have
MD projecty been destroyed/combusted during the 4,853 11,664 9,517 7,927 6,724 5,799 5,073
year y (tCH)

4,480 0114,

3,611

Amount of methane that would hav
been destroyed/combusted during t
year y in the absence of the projeq
(tCH.)

~ > @
(0]

MD e,y 237 567 462 384 326 281 246

218 195

175

Global Warming Potential value fo
GWP:4 methane for the first commitment 21 21 21 21 21 21 21
period (tCQe/tCHa)

21 21

21

Net quantity of electricity produced
using LFG, which in the absence df
the project activity would have beeh
ELirey produced by power plants connected 520 27,510 27,510 25,250 20,983 17,704 15,127
to an on-site/off-site fossil fuel basgd
captive power the grid or by
generation, during year y (MWh)

73,0p 11,360

9,941

CO, emissions intensity of the
CERecaL baseline source of electricity displaged 0.1842 0.1842 0.1842 0.1842 0.18472 0.1842 0.1842
(tCOe/MWh)

184Q. 0.1842

0.1842

Amount of electricity generated in g
on-site fossil fuel fired power plant ¢
ELpry imported from the grid as a result g
the project activity, measured usin
electricity meter (MWh)

605 2,865 2,865 2,865 2,865 2,865 2,869

O == S

2,865 2,84

5 2,865

Carbon emission factor for electricity
CERsecpry generation in the project activity | 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842
(tCOe/MWh)

184Q. 0.1842

0.1842
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B.6.4 Summary of the ex-ante estimation of emissiageductions:

Tab. B. 6.4.1: Total emission reductions

Estimation of
project activity

Estimation of

Estimation of

Estimation of
overall emission

Year eMISSIONS baseline emissions Leakage reductions
(tCO2¢) (tCO2e) (tCO2e) (tCO2e)
2009 (4 months) 748 97,023 0 96,275
2010 (full year) 3,542 238,107 0 234,565
2011 (full year) 3,542 195,221 0 191,679
2012 (full year) 3,542 163,042 0 159,500
2013 (full year) 3,542 138,220 0 134,678
2014 (full year) 3,542 119,140 0 115,598
2015 (full year) 3,542 104,148 0 100,606
2016 (full year) 3,542 92,108 0 88,566
2017 (full year) 3,542 82,235 0 78,693
2018 (full year) 3,542 73,979 70,437
2019 (8 months) 2,361 44,637 0 42,276
Total (tCO2e) 34,987 1,347,859 0 1,312,872
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B.7.

Application of the monitoring methodology anddescription of the monitoring plan: |

B.7.1

Data and parameters monitored: |

The monitoring methodology is based on direct mesmant of the amount of landfill gas captured and
destroyed by flaring and used in the engines it generate electricity to be sold to the Nation
Grid. Data will be recorded and archived electratiycduring the crediting period and two years iafte

Data / Parameter: LFGiotaly
Data unit: N
Description: Total amount of landfill gas captuegdNormal Temperature and Pressure

Source of data to be
used:

Flow meter

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

The parameter is calculated ex-ante using Tfool to determine methane
emissions avoided from disposal of waste at a sadiste disposal sitaising
the equations shown in section B.

Description of

measurement methods

and procedures to be
applied:

v

Instant flow will be measured by a flow meter, natized according to landfill
gas temperature and pressure, automatic measurefitentperature and
pressure will be made by probes connected to tiveniketer — these data will be
used to convert the gas-flow to Nirithis unit will measure directly Nfwof LFG
being delivered to the plant. The flow will be measi continuously in Nih
and data will be aggregated hourly to summarizé binhFG being delivered to
the plant, then monthly and yearly for reporting.

QA/QC procedures to
be applied:

Data with low level of uncertainty. QA/QC procedsige planned for these
data. Flow meters will be subject to regular maiatece and testing regime to
ensure accuracy according to manufacturer’s spatidins.

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after.

Data / Parameter: LFGtare.y

Data unit: N

Description: Amount of landfill gas flared
Source of data to be | Flow meter

used:

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

The parameter is calculatea anteconsidering that all LFG captured and not
used to produce electricity (as for engine mainterastops)will be sent to the
high temperature enclosed flares, as shown indleiations made in section E

3

Description of

measurement methods

and procedures to be
applied:

]

Instant flow will be measured by a flow meter, doeeach flare’s feeding
pipeline, normalized according to landfill gas teraiure and pressure,
automatic measurement of temperature and pressilitgewnade by probes
connected to the flow meter — these data will egluse convert the gas-flow to
Nm’. This unit will measure directly Nhof LFG being delivered to the plant.
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The flow will be measured continuously in Rimand data will be aggregated
hourly to summarize Nirof LFG being delivered to the flaring section,rthe
monthly and yearly for reporting.

QA/QC procedures to
be applied:

Data with low level of uncertainty. QA/QC procedsige planned for these
data. Flow meters will be subject to regular maiatece and testing regime to
ensure accuracy according to manufacturer’s sgatidins

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after

Data / Parameter: LFGelectricity.y

Data unit: N

Description: Amount of landfill gas combusted inye plant
Source of data to be | Flow meter

used:

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

The parameter is calculated ex ante as the LFGueapand used year by year
produce electricity by the installed engines, asashin the calculations made i
section B

Description of

measurement methods

and procedures to be
applied:

Instant flow will be measured by a flow meter, natized according to landfill
gas temperature and pressure, automatic measurefitentperature and
pressure will be made by probes connected to therfieter — these data will b
used to convert the gas-flow to Nirithis unit will measure directly Nfwof LFG
being delivered to the plant. The flow will be measi continuously in Nih
and data will be aggregated hourly to summarizé binbFG being delivered to
the power plant, then monthly and yearly for rejpoyt

v

(42

QA/QC procedures to
be applied:

Data with low level of uncertainty. QA/QC procedsige planned for these
data. Flow meters will be subject to regular maiatece and testing regime to
ensure accuracy according to manufacturer’s sgatiéins

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after

Data / Parameter: WeHay
Data unit: mMCHJ/ m’LFG
Description: Methane fraction in the landfill gas

Source of data to be
used:

Continuous methane analyser

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

50%

Description of
measurement methods
and procedures to be

Measured directly and continuously with a gas as&lyn dry basis, and
5 aggregated hourly, monthly and yearly.

applied:
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QA/QC procedures to
be applied:

QA/QC procedures are planned for these data. Thamalyzer is subject to
regular maintenance and testing regime to ensu@acy according to
manufacturer’s specifications and accuracy wilthecked at list every six
month during then plant normal operation .

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after.

Data / Parameter:

Operation of the energy plant

Data unit:

hours

Description:

Operation of the energy plant

Source of data to be
used:

Engine’s working hours counter meters

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

7,500 hl/year (conservative)

Description of

measurement methods

and procedures to be
applied:

v

Measured by hours counter meters, aggregated siehsly.

QA/QC procedures to
be applied:

According to the engine manufacturer specifications

Any comment:

This is monitored to ensure metharstrdetion is claimed for methane used in
electricity plant when it is operational.

Data / Parameter: EL e
Data unit: MWh
Description: Net amount of electricity generatethgdandfill gas

Source of data to be
used:

Electricity meter

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

The values calculated for each year for the Pr@ezshown in section B.

Description of

measurement methods

and procedures to be
applied:

]

Required to estimate the emission reductions frimttiécity generated from
LFG and exported out of the Project boundary. Dallabe measured
continuously with an electricity meter

QA/QC procedures to
be applied:

Electricity meter will be subject to regular (incacdance with stipulation of the
meter supplier) maintenance and testing to enstmerancy. Double check by
receipt of sales.

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after
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Data / Parameter: ELpr
Data unit: MWh
Description: Total amount of electricity importezmeet the requirements of the Project

Source of data to be
used:

Electricity meter

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

The value calculated for each year is shown inced.

Description of
measurement methods
and procedures to be
applied:

Required to evaluate G@missions due to the power consumption of theeptg
5 activity imported from the National Grid. Data wile measured continuously
with an electricity meter.

i

QA/QC procedures to
be applied:

Electricity meter will be subject to regular(in acdance with stipulation of the
meter supplier) maintenance and testing to enstmeracy. .Double check by
receipt of sales.

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after

Data / Parameter: CERecyBLy
Data unit: tC@QMWh
Description: Carbon Emission Factor for electricity

Source of data to be
used:

Official data from DNA

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Since baseline source of electricity is the grifl,ias been estimated using the
“Tool to calculate the emission Factor for an elaity system”and calculated
to be equal to Cal%cy,BL,y:EFCM,2007:0-1842

h

Description of
measurement methods
and procedures to be
applied:

Required to evaluate G@missions due to the power consumption of theeptg
5 activity imported from the National Grid; for thiroject emissions factor to be
updated annually during monitorin

i

QA/QC procedures to
be applied:

g

Any comment:

AT
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e the Emission Factor for an elegty system

UNFUCE

AT

Data / Parameter: EFcmy

Data unit: tCQMWh

Description: Combined margin emissions factor regito evaluate CQemissions due to the
power consumption of the project activity importeain the National Grid

Source of data to be | The data used to calculate the grid emission fagtsr taken from the Brazilian

used: DNA. The factor will be updated every year, usingpdtch data from the ONS
from 2007

Value of data applied | EFcy 200=0.1842

for the purpose of

calculating expected

emission reductions in

section B.5

Description of Since “ex post” option has been chosen in the Qipgrdlargin calculations

measurement methods applying the Tool to calculate the emission factor for an el@ity systeriy the

and procedures to be | year in which the project activity displaces gridatricity, requiring the

applied: emissions factor to be updated annually during toong. If the data required tp
calculate the emission factor for year y is usuaiily available later than six
months after the end of year y, alternatively timession factor of the previous
year (y-1) may be used. If the data is usually @vgilable 18 months after the
end of year y, the emission factor of the year gedking the previous year (y-2
may be used. The same data vintage (y, y-1 orwiRpe used throughout all
crediting periods.

QA/QC procedures to

be applied:

Any comment:

Tool to determine project emissions from flaringes containing Methane

Data / Parameter: fVin

Data unit:

Description: Volumetric fraction of componerih the residual gas in the hduwhere
i = CH,, CO, CQ, OyH,, N,

Source of data to be | Continuous gas analyser

used:

Value of data applied | As a simplified approach, in this Project it ispnmeasured the methane content

for the purpose of
calculating expected
emission reductions in
section B.5

of the residual gas and considered the remainirngagay.

Description of
measurement methods
and procedures to be
applied:

Measured directly and continuously with a gas as&lyn dry basis, and
5 aggregated hourly, monthly and yearly.

QA/QC procedures to

QA/QC procedures are planned for these data. Thamgyzer is subject to

be applied:

regular maintenance and testing regime to ensugacy according to
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manufacturer’s specifications and accuracy wilthecked at list every six
month during then plant normal operation

Any comment:

Data will be archived electronicallyriehg the crediting period and two years
after.

Data / Parameter:

to2,h

Data unit:

Description:

Volumetric fraction of £in the exhaust gas of the flare in the hour
h (only in case the flare efficiency is continuousignitored)

Source of data to be
used:

Continuous gas extractive sampling analyzer wittewand particulates remov
devices

=

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

For the purpose of calculating expected emissidaoggons in section B.5 Flare
efficiency has been considered equal to 99%

Description of

measurement methods

and procedures to be
applied:

v

The point of measurement (sampling point) will bethie upper section of the
flare (80% of total flare height). Sampling will benducted with appropriate
sampling probes adequate to high temperatures lamedxcessively high
temperature at the sampling point (above 700 °G)lmeaan indication that the
flare is not being adequately operated or thatafgcity is not adequate to the
actual flow.

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordilmghe manufacturer’s
recommendation. A zero check and a typical valezkishould be performed &
comparison with a standard gas.

y

Any comment:

Monitoring of this parameter is apphbte because in this Project enclosed flares

and continuous monitoring of the flare efficien@shbeen foreseebata will be
recorded and archived electronically during thelitieg period and two years
after

Data / Parameter: fVcHa,FG h
Data unit: mg/m
Description: Concentration of methane in the exhgas of the flare in dry

basis at normal conditions in the hdujonly in the case the flare
efficiency is continuously monitored)

Source of data to be
used:

Continuous gas extractive sampling analyzer wittewand particulates remov
devices

=

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

For the purpose of calculating expected emissidnggons in section B.5 Flaf
efficiency has been considered equal to 99%
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Description of
measurement methods
and procedures to be
applied:

The sampling point will be in the upper sectiortte flare (80% of total flare

5 height). Sampling will be conducted with appropriaampling probes adequat
to high temperatures level. Cyclically samples Wwélcollected and used to
calculate the averaged hourly value.

4]

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordilogthe manufacturer’s
recommendation. A zero check and a typical valezkishould be performed &
comparison with a standard gas.

y

Any comment:

and continuous monitoring of the flare efficien@sheen foreseebPata will be
recorded and archived electronically during thelitieg period and two years
after. Measurement instruments may read ppmv oal4eg. To convert from
ppmv to mg/msimply multiply by 0.716. 1% equals 10 000 ppmv.

Monitoring of this parameter is apahite because in this Project enclosed flares

Data / Parameter: THare
Data unit: °C
Description: Temperature in the exhaust gas oétlteosed flare

Source of data to be
used:

Type N thermocouple

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

T>500°C

Description of
measurement methods
and procedures to be
applied:

Tthe temperature of the exhaust gas stream witdoéinuously measured in th
5 flare by a Type N thermocouple. A temperature alk@°C indicates that a
significant amount of gases are still being burmd that the flare is operating.

D

QA/QC procedures to
be applied:

Thermocouples will be calibrated every year usimgfarence thermocouple, in
case of failure in calibration the thermocouplel ne replaced.

Any comment:

B.7.2. Description of the monitoring plan:

According to ACMO0001, direct monitoring will be cticted on the LFG captured, destroyed by flare

and used for power ge

Landfill gas col

Methane conte

Methane and o
Electricity impo
Electricity expo

neration. The monitoring pfaces will measure:

lected from project wells

Landfill gas flow into flare.
Landfill gas flow into power plant.

nt in the landfill gas.

Temperature of exhaust gas from flaring

Xygen content in the exhaust gas flaysing
rted from the power grid.
rted to the power grid.

Power plant working hours.
Emissions from flaring.
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= Local and national regulatory framework

= Emission Factor

*  MDyjecty = Amount of methane destroyed by the project #@gtouring the year y of the project
activity (tCH4)

The monitoring of the operation parameters during operation of the plant will be carryed out
according to the monitoring plan on Annex 4.

B.8.  Date of completion of the application of the &seline study and monitoring methodology
and the name of the responsible person(s)/entity&g

Detailed baseline information is provided in Anrixo this PDD.
The baseline study was completed on 24/11/200%esmhred byAria.biz S.A(Project Participanind
Aria Engineering S.r.l (not a Project Participantfye contact info are the following:

Aria.biz S.AContact information:
Carlo Vigna Taglianti
c.vigna@ar.asja.biz

Tel: +39 335 7520164
www.ariabiz.com.ar

Aria Engineering S.r.l.
Olga M.C. Passarelli

o.passarelli@ asja.biz
Tel: +39 335 5962791
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‘ C.1. Duration of the project activity: ‘

‘ C.1.1. Starting date of the project activity ‘
07/08/2008.
This date is the date when the concession cortistateen Municipality of Belo Horizonte and
Consorcio Horizonte Asja for the right to expldietlandfill gas arising from wastes CTRS / BR.040
landfill was signed.

| C.1.2. Expected operational lifetime of the projetactivity:. |
10 years

‘ C.2.  Choice of the crediting periodand related information: ‘

‘ C.2.1. Renewable crediting period: ‘

‘ C.21.1. Starting date of the first crediting_period: ‘
Not Applicable

‘ c.21.2. Length of the first crediting period ‘
Not Applicable

‘ C.2.2. Fixed crediting period ‘

‘ C.2.2.1. Starting date: ‘
01/09/2009

| C.2.2.2. Length: |
10 years, equal to 120 months

‘ SECTION D. Environmental impacts ‘

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

In Minas Gerais State the attributions of environtakregularization are performed by the Conselho
Estadual de Politica Ambiental (State Cabinet ofimmental Politics), respected the projects of
federal interest, through the Camaras Especiazd®pecialized Councils), the Unidades Regionais
Colegiadas (Member Regional Units body), the Supendéncias Regionais de Meio Ambiente e
Desenvolvimento Sustentavel (Regional Superintecelerfor Environment and Sustainable

Development), the Fundagdo Estadual do Meio Ambid@tate Foundation for Environment), the

Instituto Mineiro de Gest&o das Aguas (Minas Gdrasitute for Waters Management) and the Instituto
Estadual de Florestas (State Institute for Forests)accordance with Art. 1° of State Decree n°
44.844/08. However, the State can delegate itadiog functions to the city if it is considered assary
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(Articles 4° to 7° of the Resolution n® 237/97);Belo Horizonte, such is performed by the Conselho
Municipal de Meio Ambiente - COMAM (City Council f&environment).
CTRS/BR.040 Landfill, on which the present Projactivity will be undertaken, was properly licensed
before its implantation (licensing n°® 01.138348&8%, permitting the current project to be simply
regularized. According to COMAM it was interpretad established in Subsection IV of Art. 4° from
COMAM Normative Deliberation n° 48/03, i.e. it isnaodification of already environmentally licensed
enterprise, since it does not modify the reperaussf the activity in the urban ambient, only reqmg
the obtaining of the Licenca de Operacédo — LO (@jpamal License).
A detailed inventory and analysis of the landfiildasurrounding areas had been realized and comipiled
the Relatério de Controle Ambiental - RCA (Envircemtal Control Report) delivered to COMAM with
respective Plano de Controle Ambiental — PCA (Emwinental Control Plan), where prevention,
controlling and relieving of the identified negatienvironmental impacts methodology is describée. T
notes made in RCA and PCA are:
* RCA:
0 Likely sources of contamination
= Noise
= Liquid effluents
= Atmospheric effluents
= Solid waste
= Sanitary sewer
o Diagnosis of enterprise influence area
= Physic environment
» Geologic-morphologic aspects
* Hydrologic aspects
= Biotic environment
* Flora
* Fauna

Capture wells analysis and control

Aspirators control

Torch manage and control

Supervision and control system

Efficiency analysis of torch combustion

Biogas combustion torches gas emissions

Verification by DOE (Designated Operational Entigy)d by UNFCCC

O OO0 O0OO0OO0OOo0 X

Moreover, additional to the required by the regalag agency, n° 01.146231/02-04 Audience was
promoted on 2008, Novembe',5n the capital of state, with the goal of maxienihe participation of
the population in the project, through the expleomabf the foreseen activities and stimulating thiem
tell us their opinion.
Concluding, the project, beyond contributing to tfmprovement of environmental and social quality of
the region, will generate jobs, qualify professisng@romote local technological development and wil
bring foreign currency to the city, collaboratirgg the sustainable development of Belo HorizonteusT
LO was obtained with the following characteristics:

 LON®1823/08;

 Emission date: 14/11/2008; and

* Validity: 5 years.
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D.2.  If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

None of the identified environmental impacts wassidered of magnitude that made the continuation of
the project impracticable. All the COMAM orientat® and requirements had been obeyed and the
environmental regularization was concluded sucodlgsfbeing the measures foreseen in PCA
considered satisfactory, according to the offiti@l n® 1823/08 issued on November th& 2008.

SECTION E. Stakeholders’comments \

E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

The Brazilian DNA Interministerial Commission ondBhal Climate Change (Comisséo Interministerial
de Mudanca Global do Clima) regulates the locdedtalder consultation process through the following
official documents:

- Resolution n° 1 of September 11, 2003;

- Resolution n° 2 of August 10, 2005;

- Resolution n° 3 of March 24, 2006;

- Resolution n°® 4 of December 6, 2006;

- Resolution n° 5 of April 5, 2007,

- Resolution n° 6 of June 6, 2007;

- Resolution n® 7 of march 5, 2008;

- Resolution n° 8 of May 26, 2008; and

- Manual for Submitting CDM Projects Activitig€gersion 2), of July 2, 2008.

All of them establish rules and procedures in otdasbtain the letter of approval of the project.

In accordance to these procedu@@SORCIO HORIZONTE ASJA performed the stakeholder
consultation process in the following manner:

STEP 1: Invitation letters - on 28 October 2008¢ls were sent by mail with return receipt in ore
invite the following persons to submit commentstom Project :
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Table E.1-1:Invitees for local stakeholder consultation process

Name

Position

Company/Institution

Fernando Damata
Pimentel

Mayor

City Hall of Belo Horizonte

Murilo de Campos
Valadares

Municipal Secretary

SMURBE - Secretaria MunicipalRbliticas Urbanas

Sinara Inacio Meireles|
Chenna

Superintendent of
Urban Sanitation

SLU — Superintendence of Urban Sanitation

Totod Teixeira

Town Council
President

City Council of Belo Horizonte

Guilherme Silvino

Environmental
Sanitation Manager

FEAM — State Foundation of Environment
(State environmental body)

Flavia Mourao Parreira
do Amaral

1 Municipal Secretary

SMAMA — Environment Municipabgistant
Secretary

Esther Neuhaus

Executive Manager

FBOMS — Brazii&®© Forum and Social
Movements for the
Environment and Development

Rafael Afonso Silva

Vice president

Association esSRlents and Friends of Nossa
Senhora da Gléria District

L"2)

Odilon Araujo President AMOPIA - Association of Borama District and
Neighbourhoods

Sebastido Mhen Manager Association COMFORCA

Ambrosio

Geralda Maria Vieira President Community Associat@onjunto Jardim Filadélfia

Rafael Afonso Silva Leader Sportive AssociatioBeftioga

Marilu Coelho Moreira| President Association of Qorip Jardim Califérna 2 Resident

José Verissimo Pinto Leader Association Vila da Paz

Ronaldo Adriano da | Leader Carroceiros

Silva

Rafael Afonso Silva Leader Local Comission for Healf Pindorama District

Jodo de Almeida President GCAM - Community Guild Alipio de Melo

Castro

Luiz Arnaldo de Castro President Activity Muda Ater

Rafael Afonso Silva Leader Palmeirense Soccer Club

Paulo Amaro Laporte President ORBIS Conjunto CalitdClub

Daniela Almeida

General Coordination

Rede (NGO)lterhative Tecnologies Exchange Ng

—

Luciana Cristina Prosecutor State Attorney General of Minas Gerais
Giannasi

Carlos Frederico General Secretary Federal Attorney General

Santos

This list of entities are in part pre-established\rticle 3° of Resolution n° 7; the not pre-esttidd
stakeholders, were defined in partnership withntioaicipal Departure of Social Politics and
Mobilization, the municipal environmental body oélB Horizonte (SMAMA) and community leaders.
Within the letter, support material was attachediolows:
- Cover letter with basic explanation, indicationagb and mail addresses where Project PDD and
Anexo lll documents are available for public comstibn and invitation to comments;
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- Questionnaire;

According with Brazilian DNA Guidelines, PDD’s lagtrsion, the “Questionnaire” form and “Anexo
[1I" document, which contains explanation on howHreject will contribute to local sustainable
development, are available for public consultatod downloadable in the web-page
http://www.ariabiz.com.ar/belohorizonte.htmttil the end of the Validation process.

E.2. Summary of the comments received:

During the public consultation period the followisakeholder made comments about the Project:

* Forum Brasileiro de ONGs e Movimentos Sociais paMeio Ambiente e o Desenvolvimento —

FBOMS (Brazilian NGO Forum)y e-mail to Contact Person on November the 13@820

The FBOMS declared that they are waiting for Cofmskmterministerial de Mudanca Global do Clima —
CIMGC (Interministerial Committee for Global ClineaChange) declaration, as Federal Government,
about how the comments and analysis eventually niadé-BOMS about CDM projects will be
considered in the final decision of CIMGC. Furtherm they suggest the adoption of additional geter
for the social activity programs, such as the Ggimhdard.

E.3. Report on how due account was taken of any commentsceived: ‘

Project participants appreciated the comments amd anly state that the CDM projects Brazilian
regulation says stakeholders consultation procespeén until the request for registration of thejgut
activity, not being limited to a 30-day length. Redjng the Gold Standard criteria, project paracifs
answered that verification process of the CERsadlrdakes into account sustainability criteriahesg
and training of personnel and compliance with theirenmental license. However Consorcio Horizonte
Asja will analyze the possibility of the GS crit@adoption.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization: Consorcio Horizonte Asja
Street/P.O.Box: Av. lrain. 79,cj 12 B
Building: Torre do Ibirapuera
City: Sao Paulo
State/Region: Sao Paulo
Postcode/ZIP: 04082-000

Country: Brazil

Telephone: + 55 11 55319293
FAX: + 55 11 55319293
E-Mail:

URL:

Represented by: Enrico Maria Roveda
Title: Managing Director
Salutation: Mr

Last name: Roveda

Middle name: Maria

First name: Enrico

Department:

Mobile: + 55-11-8260-6140
Direct FAX:

Direct tel:

Personal e-mail: em.roveda@br.asja.biz




)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 68

Organization:

Asja Brasil Servi¢os para o Meio Aemité Ltda.

Street/P.O.Box:

Av. lrain. 79,cj 12 B

Building: Torre do Ibirapuera
City: Sao Paulo
State/Region: Sao Paulo
Postcode/ZIP: 04082-000
Country: Brasil

Telephone: + 55 11 55319293
FAX: + 55 11 55319293
E-Mail:

URL:

Represented by: Melina Yurie Uchida
Title: Engineer
Salutation: Mrs

Last name: Uchida

Middle name: Yurie

First name: Melina
Department:

Mobile:

Direct FAX:

Direct tel: +55 11 5531-9293

Personal e-mail:

m.uchida@aria-co2.com
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Organization:

Aria.biz S.A.

Street/P.O.Box:

Montevideo 589 Piso 7°

Building:

City: Capital Federal
State/Region: Buenos Aires
Postcode/ZIP: 1019

Country: Argentina
Telephone: +54 115171 8200
FAX: +54 115171 8201
E-Mail:

URL:

Represented by: Carlo Vigna Taglianti
Title: President
Salutation: Mr

Last name: Vigna Taglianti
Middle name:

First name: Carlo

Department:

Mobile: +57 320 271 2808
Direct FAX:

Direct tel:

Personal e-mail:

c.vigna@ar.asja.biz
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING
There is no public funding involved in the develamof the “Exploitation of the biogas from
Controlled Landfill in Solid Waste Management Cahtr CTRS / BR.040” Project.
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Annex 3

BASELINE INFORMATION
BASELINE SURVEY

and description of the identified baseline sceriargothe same as the scenario existing prior ostiart

of implementation of the Project: BAU Business Asull scenario.

The LFG arising from CTRS / BR.040 landfill at peesis vented for safety reasons thanks to passive
venting wells built to discharge LFG as the dumpedtes height increased over the landfill's
operational years.

The existing practice is to light occasionally soofi¢he total 123 vents: the daily average numlber o
lighted wells can be conservatively overestimatedd equal to 25.

No equipment or machinery are installed nor angioflystem is in operation at the CTRS / BR.040
Landfill.

Consider as a part of this section the followingutoents provided in attachment:
* Attachment A — Reference design PLNOO1h;
* Attachment B — Baseline Survey — Passive Vents
« Attachment C - Baseline Survey — Survey Results

ADDITIONALITY INFORMATION

Table 1 - LFG Pro'iects reiistered in Brazil

Setorial Scope: WASTE Type: LANDFILL
MUNICIPALITIES
NUMBER PROJECT TITLE ATTENDED TYPE OF PROJECT
NovaGerar Landfill Gas to Energy LFG Flare
1/2004 Project Nova Iguacu Electricity Generation
2/2004 Salvador da Bahia Lar)dflll Gas Salvador LEG Flare
Management Project
Cariacica
Domingos Martins
Marechal Floriano
. ) Santa Leopoldina
4/2004 Brazil MARCA Langiflll Gas to Santa Teresa LFG Ele}re .
Energy Project Serra Electricity Generation
Venda Nova do Imigrante
Viana

Vitéria
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Setorial Scope: WASTE

Type: LANDFILL

NUMBER

PROJECT TITLE

MUNICIPALITIES
ATTENDED

TYPE OF PROJECT

5/2005

Lara landfill, Maua, Brazil

Landfill Gas to Energy Project at

Diadema
Maua

S. Caetano do

Praia Grande
Ribeirdo Pires

Rio Grande da Serra
S. Bernardo do Campo

Séao Vicente

LFG Flare
Electricity Generation

Sul

6/2005

Onyx Gas Recovery Project -
Temembé, Brazil

Cacapava
llhabela

S. Sebastido

Monteiro Lobato
Sto Antbnio do Pinhal
S. J. do Barreiro
S. Bento do Sapucai

LFG Flare

10/2005

ESTRE'S Paulinia Landfill Gas
Project (EPLGP)

Americana
Artur Nogueira
Capivari
Cesario Lange
Hortolandia
Jaguaritina
Louveira

Mogi-Mirim
Nazaré Paulista
Nova Odessa

Paulinia
Pereiras
Piracicaba
Porangaba
Santo Anténio de Po
Sumaré
Tieté
Valinhos
Vinhedo

LFG Flare

Sse

11/2005

Caieiras Landfill Gas Emission
Reduction

Caieiras
Cajamar

Franco da Rocha
Séo Paulo
Taboao da Serra
Varzea Paulista

Campo Limpo Paulista

LFG Flare

13/2005

Bandeirantes Landfill Gas to

Energy Project (BLFGE)

Séo Paulo

LFG Flare
Electricity Generation

page 72
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Setorial Scope: WASTE Type: LANDFILL
MUNICIPALITIES
NUMBER PROJECT TITLE ATTENDED TYPE OF PROJECT
Bom Jesus dos Perddes
Campos do Jorddo
16/2005 Project Anaconda Caragugtatuba LFG Flare
Jandira
Nazaré Paulista
Santa Isabel
Séo Jodo Landfill Gas to Energ = LFG Flare
21/2005 Project (SJ) Sdo Paulo Electricity Generation
76/2006 Canabrava Landfill Gas Projeqt Salvador Braze
80/2006 Aura Landfill Gas Project Belém LFG Flare
Embralixo/Araiina - Braganga .
89/2006 Landfill Gas Project (EABLGP) Braganca Paulista LFG Flare
SIL Landfill Gas Project . .
93/2006 (PROGAS) Minas do Leéo LFG Flare
105/2006 Manaus Landfill Gas Project Manaus LFGd-la
Aruja
Carapicuiba
Cunha
Alto-Tiete Landfill Gas Capture Ferraz de Vasconcelos
109/2006 . P ltaquaquecetuba LFG Flare
Project L
Mairipora
Mogi das Cruzes
Poa
Suzano
Bertioga
114/2006 Terrestre Amblgntal Landfill Gas Cubatr?\p LEG Flare
Project Guaruja
Santos
Cotia
. ) Itapevi
115/2006 | EOTRE ltapevi Landiill Gas Jandira LFG Flare
Project (EILGP) =
S&o Roque
Vargem Grande Paulista
116/2006 Quitauna Landfill Gas Project Guarulhos GlHare
CDR Pedreira Landfill Gas Project =
138/2006 (PROGAEP) Sao Paulo LFG Flare
SANTECH - Saneamento &
Tecnologia Ambiental Ltda. -
158/2007 | SANTEC Residuos Landfill Gag Icara LFG Flare
Emission Reduction Project
Activity
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Bayeux
. ~ Cabedelo
16212007 |  Probiogas - JP - Jodo Pessog Conde LFG Flare
Landfill Gas Project ~
Jodo Pessoa
Santa Rita
Biguacgu
Bombinhas
Proactiva Tijuquinhas Landfill Gas Florianépolis
180/2007 Capture and Flaring Project Gov. Celso Ramos LFG Flare
Porto Belo
Tijuquinhas
- i Paraibuna
182/2007 URBAM/ARAUNA Landfill Gas LFG Flare
Project (UALGP) S. J. dos Campos
108/2007 |  CTRVV Landiil Emission Vilha Velha LFG Flare
Reduction Gas Project
202/2007 Feira de Santana Landfill Gas Feira de Santana LFG Flare

Project.

Electricity Generation

Source http://www.mct.gov.br/index.php/content/view/57 96l (Consulted on: 2008, November,").7
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Table 2 — Districts with waste collection servicedy final waste destination unit, according with
the Geographical Regions and Federation Units — 200

Districts with waste collection services
Geographic Units of colleted waste final destination
Regions and
I:e?Jenriétlstlon fol O OireeFr:oDoLtjir:g ° Control_led Sanitgry 352;'2' Composting | Recycling | Incineration
Dump Areas Landfill Landfill Landfill
Brasil 8 381 5993 63 1868 1452 810 260 596 325
Norte 512 488 8 44 32 10 1 - 4
Rondénia 54 50 - 7 3 - - - -
Acre 22 17 - 2 4 1 - - -
Amazonas 71 60 2 11 4 1 - - 3
Roraima 15 15 - - - - - - -
Para 183 191 5 11 17 5 1 - -
Amapéa 23 23 1 - - - - - 1
Tocantins 144 132 - 13 4 3 - - -
Nordeste 2714 | 2538 7 169 134 69 19 28 7
Maranhao 204 199 1 11 2 18 2 1 4
Piaui 217 212 3 11 3 2 - - -
Ceara 551 512 1 16 62 - - -
Rio Grande do
Norte 171 158 2 17 5 2 1 2 -
Paraiba 268 264 - 2 5 1
Pernambuco 359 329 - 43 15 8 5 12 1
Alagoas 113 107 - 9 1 6 1 2 -
Macei6 1 2 - 1 - - - - -
Sergipe 80 65 - 21 2 4 - - -
Bahia 751 692 - 39 39 21 2 7 1
Sudeste 2846 | 1713 36 785 683 483 117 198 210
Minas Gerais 1396 1158 17 293 97 108 56 52 50
Espirito Santo 236 133] - 66 66 31 1 8 10
Rio de Janeirg 273 199 7 92 61 61 22 42 6
Sao Paulo 941 228 12 334 459 283 38 96 144
Sul 1746 848 11 738 478 219 117 351 101
Parana 619 402 4 210 134 142 12 43 4
Santa Cataring 376 199 2 130 107 26 19 52 29
Rio Grande do
Sul 751 247 5 398 237 51 86 256 68
Centro-Oeste 563 406 1 132 125 29 6 19 3
Mato Grosso
do Sul 118 91 1 39 18 1 - 10 -
Mato Grosso 158 124 - 35 13 7 5 4 1
Goias 286 191 - 57 94 20 - 4 1
Distrito
Federal 1 - - 1 1 1 1 1

Source: IBGE, Diretoria de Pesquisas de Popula¢édieadores Sociais, Pesquisa Nacional de SanearBésico
2000 (Consulted on 2008, Novembef"L7

Note 1: One same district might have more thanfimaé destination of waste collected.

Note 2: This table was adapted from the originbledrom PNSB.
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Table 3 — Distribution of project activities in Braal by type of project

L .| Number| Annual | Number An.nulal
Validation/Approvin . emission
. of emission of X
Y P projects| reduction | projects redﬁctlo
Renewable energy 150 16,431,09947% 39%
Pig culture 55 2,737,322 17% 6%
Sanitary landfill 29 10,036,702 9% 24%
Energy industries 7 832,946 2% 2%
Energetic efficency 21 1,490,288 7% 4%
Waste 10 1,160,797 3% 3%
N-,O reduction 5 6,373,896 2% 15%
Change of fossil fue 39 2,907,977 12% 7%
Fugitive emissions 1 34,685 0% 0%
Reforestation 1 262,352 0% 1%

Sourcehttp://www.mct.gov.br/upd_blob/0026/26985.{@onsulted on 2008, November™)7

Note: This table was adapted from the originalgabIMCT website.
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Table 4 — Energy Mix of Brazilian national Grid
OPERATING ENTERPRISES
Installed Capacity Total
Type N.° of % N.° of %
Power (kw) Power (kw)
Units Units
Hydro 707 77,525,822 70.24 707 77,525,8 70.24
Natural 85 10,588,402 9.59
Gas 114 11,769,430 10.66
Process 29 1,181,028 1.07
Diesel 596 3,316,596 3.01
Oil i 617 4,613,790 418
Residual| —,, 1,297,194 | 1.8
Oil
Sugar
cane 252 3,376,063 3.06
Bagasse
, Black 13 859,217 0.78
Biomass | Liqueur 302 4,553,595 4.13
Wood 30 255,517 0.23
Biogas 3 41,590 0.04
Cascade 21,208 0.02
Arroz
Nuclear 2 2,007,000 1.82 2 2,007,000 1.82
Mineral Coal M(':”:arf" 8 1,455,104 1.32 8 1,455,104 1.32
Eolic 17 272,650 0.25 17 272,650 0.25
Paraguay| 5,650,000 5.46
Argentina 2,250,000 2.17
Imports 8,170,000 7.4
Venezuelg 200,000 0.19
Uruguay 70,000 0.07
Total 1,767 110,367,391 100 1,767 110,367,391 100

Sourcehttp://www.aneel.gov.br/aplicacoes/capacidadelf@gdracaoCapacidadeBrasil.asp
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Annex 4

MONITORING INFORMATION
Introduction
According to ACMO0001, direct monitoring will be cticted on the LFG captured, destroyed by flare
and used for power generation.

An operative manual of the project will be avai@abrlhis Management Manual will have the applicative
documents of the monitoring plan (description & giroject and responsibilities, operative proceslure
for measurements and handlings of data and detaalst internal audits, etc.)

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

Operators will collect necessary data for the navimig plan and a Project Manager will verify the
correct application of the operative procedurestemiin the manual.

The monitoring plan is described below:

(1 DATA MONITORED
The monitoring procedures will include:

Landfill gas collected from project wells.

Landfill gas flow into flare.

Landfill gas flow into power plant.

Methane content in the landfill gas.

Temperature of exhaust gas from flaring

Methane and oxygen content in the exhaust gas flaxing
Electricity imported from the power grid.

Electricity exported to the power grid.

Power plant working hours.

Emissions from flaring.

Local and national regulatory framework.

Emission Factor

MD ety = Amount of methane destroyed by the project agtouring the year y of the project
activity (tCH4)

All the equipments of the plant will be connectbdotigh a Programmable Logic Control (PLC) that
permit the operator quick check of the main wagkimrameters through a user-friendly interface.
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(2DATA COLLECTED, FREQUENCY AND QUALITY CONTROL

Landfill gas flow:

» collected from the landfill

» _fedto the flares

» fed to the electricity generation devices
Landfill gas flow will be measured by means of @aflmeter. One flow meter will be installed for each
LFG destroying device and on the main pipeline. Faporting purposes, this parameter is generally
required to be normalized to 0°C and 1.01325baartter to normalize the flow measured by the flow
meter to standard temperature and pressure, theetatmre and pressure of LFG will be measured by
temperature and pressure sensors preferably almeeldged in the flow meter equipment.
To limit the time of operation with no flow signal case of failure, the flow meter will be exchadges
soon as possible.
Despite this quick exchange the plant can opem@te fshort time without continuous flow signal; to
determine the flow during this time span, the agerflow of the last 7 days will be used and so bl
possible calculate the quantity of €@duced. Flow measurement equipments are reliainde flow
meters failures unusual.

Methane content in the landfill gas

Methane content in the landfill gas will be meaguby a gas analyzer with an infrared ray system
analysis (or any measurement system with the saewésjpn and reliability), with a scale range of@3
%Vol.

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

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

Despite this quick exchange, the plant can opdoata short time without Cltsignal.

To determine the CHcontent during this time span the average, Cbhtent of the last 7 days will be
used.

Emissions from flaring:

» temperature of exhaust gas.

* methane and oxygen content in the exhaust gas
Project owners will monitor and measure with a gasalyzer the quantity of Ctdnd Q emitted by the
flare and will measure and control the temperatfréhe exhaust gas with a K-type thermocouple in
order to determine the efficiency of the flare.
The sampling point for these parameters will béaihesd in the upper section of the flare, at 80%haf
lare’s height.
The analysis station will be equipped with a sangplprobe for the collection of GFind Q samples in
the exhaust gas (that will resist high temperajurEse transport line of the sampling probe of ¢jas
will have a thermal self-regulation.
A gas analyser, whose methane and oxygen measura®#s measure are based on the selective
absorption of infrared rays by the methane and emygvill measure in a continuous and dry basis, the
CH, in the exhaust gases.
In case there are no records available of the, @4 and temperature of the exhaust gas, for each
parameter an average value of the last 7 daydwillsed in order to proceed with the calculations.
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The gas analyser will be subject to a regular reaisice (based on the maintenance manual) andgtestin
regime to ensure accuracy. Calibration records véllkept by the Project Owner and will be available
for consulting at the time of verification.

Not only the equipment of the analysing stationdlab the system equipments of the entire plartbail
connected through a Programmable Logic Control (Pih&t let the operator quickly check the unit’s
main variables through a user-friendly interface.

The amount of Ciland Q in the exhaust gas, together with the exhaustw flate, the amount of O
and of CH in the residual LFG fed to the flare, will be s¢éotthe PLC that will implement the flare
efficiency calculations with formula given in theobl to determine project emissions from flaringesa
containing methaneas described in Section B of PDD.

All formulae contained in the tool will be programachin the software of the PLC that will calculate b
itself (using all the parameters measured by thiost and fixed input data), the efficiency of flae in

a continuous basis.

The value of flare efficiency will be correlatedtiwvihe value of temperature of the exhaust gasaaihd
just be considered valid to be used in the formuen the value of the latter is higher that 5008€ f
more than 40 minutes during the hour considered.

The value of flare efficiency calculated will besdsby the same software in order to calculate tg P

Electricity imported from and exported to power grid

Electricity imported and exported by power grid lwie measured by power meters. Since electricity
meters belong and are managed by the Power Supplyh€ amounts of electricity will be attested
thanks to the official electricity bills.

Local and national regulatory framework

As stated on the Management Manual available @n-sie local and national regulatory framework
(related to the project) will be monitored on amaal basis in order to verify that the project ctiegp
with the local and national regulation.

Emission Factor

Since “ex post” option has been chosen in the Qipgrdlargin calculations applying th&6ol to
calculate the emission factor for an electricitgt®ni, the year in which the project activity displaces
grid electricity, requiring the emissions factori® updated annually during monitoring. If the data
required to calculate the emission factor for yeerusually only available later than six montfiea
the end of year y, alternatively the emission faofcthe previous year (y-1) may be used. If theads
usually only available 18 months after the endezryy, the emission factor of the year proceedieg t
previous year (y-2) may be used. The same datagenfy, y-1 or y-2) will be used throughout all
crediting periods.

MD prject,
Since option 2 of step 2 in ACM0001 calculation tiee AR, has been chosen, the destruction efficiency

of the system used in the project activity is eatad every year with equation (5) in B.6.1 Sectbthe
PDD

The methane destroyed by the project actiiDfrjecty) during a year is determined by monitoring the
quantity of methane actually flared and gas usagkterate electricity and the total quantity of masie
captured and calculated with equation (8) in B&ettion of the PDD.The supply to each point of
methane destruction, through flaring or use forgygeneration, will be measured separately.
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Possible failure: No electrical power

When there is no electrical power the blower oftifegas plant cannot operate, so no landfill geesast
is available.

The flow meter detects no landfill gas stream apdsdnot count any G£ No special actions are
possible to avoid this.

(3MONITORING EQUIPMENTS AND INSTALLATION

All measurements equipments are maintained and gedn@n general technical standards. The
Management Manual will determine the quality cohtregime for each key that includes regular
maintenance and calibration. The measurement aoddiag will be done in an accurate and transparent
manner.

In order to determine the quantity of ERs generdigihg the project activity the following equipngn
will be installed.

Fig. 1: Monitoring points

Ne——1
F, T, P = Flow meter for Normalized flow
(Temperature and Pressure probes within)
CH, O,= Sampling point for the continuous °
analysis of the LFG’s methane and oxygen content

T= K-type thermocouple for the combustion
temperature monitoring
EM = Electricity mete
SUCTION ~
>

\. LANDFILL  / TREATMENT
NATIONAL Q
GRID

(4 CALCULATION OF THE AMOUNT OF ERs

The greenhouse gas emission reduction achievelebgroject activity during a given yeay"(ER)) is
calculated by using the formula as given in metthagip ACMO0001 and in the related tools and showed
in PDD’s Section B

FLARE(S)

ELECTRICITY
GENERATION

(5MONITORING ORGANIZATION
To assure a correct monitoring, the personnelbiltrained on the following subjects:

= General knowledge about the equipment used irattndfill.
= Reading and recording data.
= Calibration methodology.
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= Emergency situation

Chosen trainees will have a good understandingn@fprocesses and installation of the technology for
the landfill gas extraction.

The personnel will be trained before the plant enitrgto operation.

A guidebook about landfill gas extraction and métion in English and Portuguese will also be
available.

The guidebook will have:
= Operating manual.

= Maintenance instructions.
= Description of the main parts of the equipments.

Fig. 2: Organization Chart.

Technical
Responsable

Project
Manager

Plant Plant |
Operator Operator : Operator
|
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(6 CALIBRATION

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

PM will be responsible for the management of trezes of equipment needing regular calibrationter t
biogas installations.

The regular check and calibration will be entrustedhe operators. The PM will be responsible for
checking the equipment’'s proper working order, adl s checking and storing up the calibration
certificates and records. Calibration document$ el kept for all the equipments until two yeartenf
the end of the crediting period.

(7 DATA MANAGEMENT SYSTEM

The PLC will receive continuously the value of tharameters monitored on-site and automatically
generate spreadsheets that will be archived. Tloemmation archived will be aggregated hourly, miyth
and yearly in a standard format for reporting psgs

The quality control system will ensure that all thecessary documents (such as operation manual,
drawings, maintenance and calibration instructiats,) are available and stored in a proper manner.
Monitored data and Monitoring Sheets will be copiednagnetic media every 6 months and stored in
appropriate archives.

All data, including calibration records and Monitay Reports will be kept until 2 years after thel exf

the crediting period.

(8AUDIT REVIEW

Internal audits will be performed by an auditor imatolved in the daily operation of the biogas plan
order to assess the implementation of the MonigpRlan and to prepare the Monitoring Report.

All the audit findings, including corrective actnwill be recorded and will be available on-sitetee
time of verification.




