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\ A.1  Title of the project activity: \

Natal Landfill Gas Recovery Project. Version 05.
Date: 28/08/2009 (DD/MM/YYYY)

A.2. Description of theproject activity : \

The city ofNatal, situated in the Northeast region of Brazil hagstimated population of approximately
766,000 residents, in an area of 17G with 97% of its waste disposal collected.

The main activity by the project will be the implentation of a Clean Development Mechanism (CDM)
on theNatal Landfill, using a modular system of suction and flare ofjas with the intention of flaring
the methane generated by the landfill biogas, fdrimethe decomposition of the waste disposed at the
landfill site, through an enclosed flare. The b®des in part of its composition methane and dmxid
carbon, among other gases, that cause the greenbffast, contributing to global warming. That way,
the majority of the greenhouse gases (GHG) emission the landfill activity will be mitigated,
contributing to the main objective of the UNFCCCreduce such emissions. This project will also
contribute to the sustainable development, dematirsty the potential to better solid waste manageémen
practices which became possible by a new finamagdhanism (CDM) that can trigger the interest by
other localities in the state or in the country gmdmoting, that way, an environmental consciousnes
concerning waste management.

The baseline scenario for the project activityhis turrent situation, where no biogas is collected the
landfill gas is released to the atmosphere, whighthe same scenario prior to the start of the
implementation of the project activity. With theptamentation of the proposed project, this gas ball
less hazardous to the global warming problem, detmg the potential of the greenhouse gas from
methane (which Global Warming Potential is 21) whelated to C® (which GWP is 1). When the
methane is flared, the complete combustion transdhe CHto CO..

Moreover, the project activity will present posdieffects on health and amenities in the local,area
significantly reducing vectors and odors causedheylandfill activities in the baseline scenariovas|
eliminating the risk of explosions on the landfilirroundings caused by unmanaged biogas emissions.

With the project implementation, there will also d@nstructive impact on the employment in the area
where some temporary positions will be createdhe system’s assembly process and permanent
positions to maintain and manage the LFG captwsteryoperations will also be created.

\ A.3. Project participants:

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

Brazil (Host Country) Sereco S/A Private entity No

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

Name of the party involved(*)
((host) indicates a host party
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A.4.  Technical description

TheNatal Landfill is situated in the municipality @eara-Mirim

A4.1.1.

Brazil.

A4.1.2.

Region/State/Province etc.:

Rio Grande do Nortstate, Northeast of Brazil.

A.4.1.3.

City/Town/Community etc:

Municipality of Ceara-Mirim.

A4.1.4.

Detail of physical location, includingnformation allowing the

The Natal Landfill is located in the municipality d@eara-Mirimin the highway BR-406 in Km 159, 22
km from the city ofNatal and 7 km from the centre Gfeara-Mirim, with an area of 60ha comprising in a
waste disposal capacity of 1,028.14 tonnes/day.|dindfill location was carefully chosen in orderlte
distant from the residential area. Therefore thedfil does not cause local negative impacts to the
inhabitants ofCeara-Mirim The geographical coordinates are Latitude Scafhi’30” and Longitude

West: 35°22'53".
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Figure 01: Map oRio Grande do NortState.
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A.4.3. Technology to be employed by the _projecttvity : \

The technology utilized in the project activity wdeveloped in order to collect and destroy the fiind
gases that, in the absence of the project activilguld be released into the atmosphere causing
undesirable odors and diseases vectors proliferaliberefore the technology that will be utilizedl w
drastically improve the safety of the landfill opgons. There will be a Modular Aspiration Systend a
Biogas Burning composed, basically, of an extractinit (or aspiration unit) of the biogas, one coed
biogas burning unit (LANDFLARE) and a command andtem automation unit. This equipment is
projected to have a lifetime of 25 years. The mrogetivity will reduce the GHG emissions that webul
happen in its absence that is the baseline scenaniere no biogas is collected and the landfill gas
completely released into the atmosphere.

Since the landfill gas extraction and managemenbiscompulsory in Brazil, many landfill components
are not present at the Brazilian market, such asr@oand monitoring equipment, LFG treatment and
high efficient flare. However, local technology fibre project activity will be used, where possitilae
latter applies for the components used on theoadfttiorizontal drains, gas network and pumps whieh
made in Brazil.

Currently, that is the same as the baseline saertag landfill presents:
1. Landfill cells coated with an impermeable high-dgngolyethylene membrane;

2. Equally distributed vertical wells in the landfith extract LFG through exhaustion with
blowers?!

Collectors pipes;
Compressors;

Leachate treatment system comprised by 3 pountsaiiilizes all the leachate to moisture
the landfill cells.

LLFG - Landfill gas



{@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNROe
\°e. 7 ~w

CDM - Executive Board
Page 5

In the project activity situation, besides the eguénts listed above, it will be installed the fiayi
system, that includes a modular system of suctioth fare of biogas working with the following
equipments:

1. Extracting Unit (or aspiration)

2. One enclosed flare unit (LANDFLARE 1600/3000)
3. Unit of management and automation of the system
4

Accessory Unit

The Modular System of suction and flare of the B®g composed mainly by a biogas Extractor umit (o
aspiration unit), Captive Biogas Flare unit (LANDKARE), Command and Automation System Unit, as
described below:

« Extractor Unit (or aspiration)

This part is composed by a mechanical extractoh yisitive movements, activated through pulleys,
chains and a 440 Volt and 30 HP explosion proofctete engines with modulated operation
automatically adjusted according to the biogasunt and composition available.

The extractor unit is based on chassis with acoeabinets and anterior and posterior mufflers.

The purpose of this unit is to aspirate the bidgas the condenser / auxiliary filter located befdhis
unit.

- Extraction capacity (via aspiration): 1,600 f#nour up to 3,000 Nithour — variable according to the
biogas available;

- Maximal depression (aspiration): 200 mBAR;
- Maximal discharge pressure: 100 mBAR;
- Connectors lubricated by oil immersion;

- Natural air refrigeration.

» Captive Flare unit (LANDFLARE 1600/3000)

Modular flare tower for the methane destructionpfagimately 1,600 Nriih, having the possibility of
expansion up to 3,000 Nm3/h of 50% methane biogas).

The structure is made of carbon steel with themoalcorrosive metallic paint, thermal isolation rad
a 100 mm ceramic fiber, composed by fixed moduiegie the steel structure. The unit’'s measures are:
9.0 m total height and 2.88 m diameter.

The internal thermal isolation is made of ceramierf modules with 100 mm thickness, anchored
internally through stainless steel bars. These bave no contact with the heat to avoid its detasttm
as can be commonly observed in fixation system®&segh to heat, like fixation systems made through
blades and metal sheets. The aspersion of thetafyacement is made over the modules.

This unit presents also a ladder and a superiowaynfor sample collection and flare analysis, a
thermocouple set is for temperature signaling, k idantifier sensor, and a programmable electric
sparkler that guarantees a total automatic unit.
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The radial flare installed in venture promotes Hdoegas mixture, which guarantees a stable flanik a
also more efficiency to destroy methane.

The LANDFLARES are captive vertical burners destgdao destroy the amount of methane gas present
in the biogas, with a minimal 35% concentratiomtoid the addition of an auxiliary gas for flaringhe
minimal destruction rate is between 96% and 98%.

e Command and Automation System Unit

This unit is composed by electronic panels wheesflihw measurer and biogas qualifying are displayed
as well as the vital signs of the other units, \whéce organized and translated to coordinationticeec
trough specially developed software. A 24-hour mmldata generation is available and data can be
transmitted via internet for remote or local operat The extraction and the automation and command
units can be installed in the same container & diition is chosen.

e Auxiliary Unit

This unit is composed by an electric and pneumaernal nets, safety and flow control valves,
connections and accessories, pressure meter agssaces and a vacuum meter and accessories.

vears Annual estimation of emission reductions
(in tonnes of CO2e)
2010 77,070
2011 83,386
2012 89,483
2013 95,496
2014 101,521
2015 107,625
2016 113,861
Total estimated reductions (tCO2 equ.) 668,442
Total number of crediting years 7
Anngal average over the crediting period of 95.492
estimated reductions (tones of CO2 equ.) ’

There will be no public funding on the project.
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| SECTION B. Application of a baseline and monitorig methodology |

The approved baseline methodology ACM-0001 Versidh EB45: “Consolidated baseline and
monitoring methodology for landfill gas project iatttes”. The project activity relates to the seetio
scope 13 “Waste handling and disposal”.

The methodology also refers to the latest versmthe following tools, which are applicable to the
project activity, since it has no electricity neitlthermal generation in its scope:

"2 version 5.2;

* “Tool for the demonstration and assessment ofithafdhlity
« “Tool to determine project emissions from flariggses containing methadeEB28 Annex 13;

« “Tool to calculate baseline, project and/or leggkaemissions from electricity consumptignEB39
Annex 7, version 01;

« “Tool to determine methane emissions avoided fdisposal of waste at a solid waste disposalsite”
EB 41 Annex 10, version 04;

* “Tool to calculate the emission factor for anctlieity system“, EB35 Annex 12, version 01.1.

B.2  Justification of the choice of the methodologsnd why it is applicable to the project

The applicability of the methodology and the taaie described below:

The methodology ACMO0001, version 10, is applicaileNatal Landfill project due to the fact
that the captured Landfill biogas is flared destigymethane and the baseline scenario was thelparti
atmospheric release of the gas. Then, the methggatcludes situations such as:

(a) The captured gas is flared; and/or

(b) The captured gas is used to produce energyédkedricity/thermal energy). Emission reducticas
be claimed for thermal energy generation, onijé LFG displaces use of fossil fuel either in ddyair
in an air heater. For claiming emission reductifmrsother thermal energy equipment (e.g. kiln),j@co
proponents may submit a revision to this methodglog

(c) The captured gas is used to supply consumesadgh natural gas distribution network. If emission
reductions are claimed for displacing natural ga®ject activities may use approved methodology
AMO0O053.

The proposed project activity correspondstéon a) of ACM0001, version 10, since it consists in the
capture and flare through enclosed flare systetheofandfill gases, only.

2 Tool available athttp://cdm.unfccc.int/methodologies/PAmethodolddigditionalityTools/Additionality _tool.pdf

% Tool available athttp://cdm.unfccc.int/methodologies/Tools/eb28 reBapdf

4 Tool available athttp://cdm.unfccc.int/methodologies/Tools/tool_tleity consumption_v1.pdf

5 Tool available athttp://cdm.unfccc.int/methodologies/Tools/meth @4ol04.pdf

® Tool available athttp://cdm.unfccc.int/methodologies/PAmethodoldgiess/am-tool-07-v1.1.pdf
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For the Tool to determine project emissions from flarings@s containing methaheEB28
Annex 13, the applicability conditions are:

« The residual gas stream to be flared containsothe@r combustible gases than methane, carbon
monoxide and hydrogen;

* The residual gas stream to be flared shall baimbd from decomposition of organic material (thylou
landfills, bio-digesters or anaerobic lagoons, agnothers) or from gases vented in coal mines (coal
mine methane and coal bed methane).

Then, the proposed project activity meets with @&boptions, since the landfill comprehends the
decomposition of organic material through a lahdiiid the gas contains no other combustible gas tha
methane, carbon monoxide and hydrogen. And thissgptherefore, applicable.

For the Tool to calculate baseline, project and/or leakagenissions from electricity
consumptioty EB39 Annex 7, version 01, it is necessary toifbdine with, at least, one out of the
following three scenarios related to the sourcesaxtricity consumption:

» Scenario A: Electricity consumption from the grithe electricity is purchased from the grid only.
Either no captive power plant is installed at tlite ®f electricity consumption or, if any on-site
captive power plant exits, it is not operatingtaran physically not provide electricity to the smiof
electricity consumption.

e Scenario B: Electricity consumption from (an) offegfossil fuel fired captive power plant(s). One o
more fossil fuel fired captive power plants aretalied at the site of the electricity consumption
source and supply the source with electricity. Taptive power plant(s) is/are not connected to the
electricity grid.

e Scenario C: Electricity consumption from the griiga) fossil fuel fired captive power plant(s).eOn
or more fossil fuel fired captive power plants @gerat the site of the electricity consumption seur
The captive power plant(s) can provide electrititythe electricity consumption source. The captive
power plant(s) is/are also connected to the etgttririd.

Then, the proposed project activity meets wsttenario A of the tool, since the electrical energy
consumption is from the grid.

For the Tool to determine methane emissions avoided frapodal of waste at a solid waste
disposal sité’, EB 41 Annex 10, version 04, that calculates lasetmissions of methane from waste
that would in the absence of the project activitydisposed at solid waste disposal sites (SWD$)inno
stockpiles (as determines the applicability coodi). Emission reductions are calculated with st fir
order decay model and also the tool is applicableases where the solid waste disposal site, wthere
waste would be dumped, can be clearly identifigge Tool is not applicable to hazardous wastes.eSinc
the place where waste (that is not hazardousk@atied is clearly identified in the project adtivihen
this tool is applicable.

" Tool available athttp://cdm.unfccc.int/methodologies/Tools/meth @4ol04.pdf
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For the Tool to calculate the emission factor for an eliity syster’, EB35 Annex 12, version
01.1, the applicability is to estimate the OM, BMd#or CM for the purpose of calculating baseline
emissions for a project activity that substitutleseicity from the grid. This tool is used by tBeazilian
DNA, that calculates the Brazilian Emission Fadimrbe used by the CDM projects that generate or
consume electrical energy from the grid. However finoject activity does not comprise savings of
electricity nor supplies energy to the grid, tlusltmay be referred tor'ool to calculate baseline, project
and/or leakage emissions from electricity consuompfior the purpose of calculating project and leakag
emissions in case where a project activity consuehestricity from the grid or results in increaske o
consumption of electricity from the grid, that lietcase of the project activity.

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

For Natal Landfill there is only one primary source of £€mnissions within the boundary of the project
activity: the waste decomposition. The project aiiss are due to the use of electricity in extragtand
pumping the landfill biogas. The emissions of ®the equipment of extracting and pumping theyaso

IS based on an electricity based pump system.

8 Tool available athttp:/cdm.unfccc.int/methodologies/PAmethodoldigiess/am-tool-07-v1.1.pdf
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Figure 03. Flow diagram of the project boundaryysically delineating the project activity, basedtbe descriptions provided
in section “A.4.3. Technology to be employed bypttogect activity”.
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Source Gas Included? Justification / Explanation
CH, Yes The rr_1ajor source of emissions in the
Emissions from baselmg .
decomposition N2Q emissions are small compqred to4QH
of waste at the N,O No emissions from Ifandfllls. Exclusion of this
landfill site gas is conservative. _
co, NoO CO, emissions from the decomposition qf
organic waste are not accounted.
co, No Electricity is_ not consu_med from the grid
Emissions from in the basellne_ scenario. _
Baseline electricity CH No Excluded for simplification. This is
consumption : conservative. — —
N,O No Excluded _for simplification. This is
conservative.
co, No There is no thermgl energ.y.generation
Emissions from included in the project activity boundary.
thermal energy CH, No Excluded _for simplification. This is
generation conservative. — —
N,O NoO Excluded _for simplification. This is
conservative.
On-site fossil co, No There is no fossil fuel consumption due {o
fuel the project activity.
consumption due o ) L
to the project CH, No Excludgd for simplification. This emissiop
activity other source is assumed to be very small.
than for . ) .

_ electricity N,O No Excludgd for simplification. This emission
Prqje_zct generation source is assumed to be very small.
Activity It is an emission source, since there is

CO, Yes consumption of electricity from the grid ip
Emissions from the project activity boundary.
on-site CH, No Excludgd for simplification. This emissiop
electricity use source is assumed to be very small.
N,O No Excludgd for simplification. This emissiop
source is assumed to be very small.

B.4. Description of how the_baseline scenarits identified and description of the identified
baseline scenario:

The methodology ACMO0O001, version 10, establishespttocedure for the selection of the most plausible
baseline scenario. According to it, four steps &hbe followed:

Step 1: Identification of alternative scenarios, clu as defined by the version 5.2 of the Tool foeth
demonstration and assessment of additionality. Téiliep has a complementation in section B.5 below.
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Sub-step la: Define alternatives to the projectigity

Alternative 1: The proposed project activity undaken without being registered as a CDM project
activity that fits option LFG1 of the referred metidology

This option comprises the installation of an actjas collection and flaring system to burn the féind
gas without considering the CDM revenue. This aliéve is unlikely to happen since the system
represents a significant investment and no revearilibe generated. The site has no incentive toifgod
its operational methods since there is no contehctulegal requirement to do so.

Alternative 2: Production and sale of electricity bieat from landfill gas

This alternative consists on the recovery of tmefél gas to produce either thermal energy or tieity
and sale this energy to a customer. The alternatbemario consisting of producing electricity from
landfill gas is unattractive for reasons linkedthie lack of maturity of this technology in Brazs & is
observed inAtlas de Energia Elétrica do BraSi third Edition where it is written in November/Z0
there were 3 thermoelectric plants working withdaie Bandeiranted_andfill with an installed capacity
of 20 MW, Sao JoaadLandfill_- 24,6 MW, andEnerg BiogLandfill, com 30 kW). Besides those units,
there were 7 granted units, totalizing 109 MW otemey in Sdo Paulp Bahig Rio de Janeirp
PernambucandSanta Cataring Then, the project activity does not comprise #ind of activity, due
to this technological barrier.

This option foresees the installation of an electgeneration system based on LFG. Moreover an
electrical transformer of 12.5kVA would be necegstr step up the energy generated for the local
transmission lines, specially built for the project

This specific alternative, then, is not credibletfte project activity.

Alternative 3: Continuation of the current situatio on site, common practice in Brazil, which fits
option LFG2 of the methodology

For this scenario, the landfill gas is releasethéoatmosphere, with occasional passive flaringaotial
capture of landfill gas and destruction to compithvgafety and odour concerns and due to technical
standards of operation for safety that is relatetthé gases draining and flartfigandfill gas is not
recovered for energy production onsite, or extdéynal

Sub-step 1b: Consistency with mandatory laws aadulations:

All alternatives described in sub-step la are immnce with Brazilian legal and regulatory
requirements.

® The third edition of Atlas of Brazilian ElectricBhergy is available at:
http://www.aneel.gov.br/arquivos/PDF/atlas_par2_capb.p

10 Operating technical standards for landfills giviey NBR 8419 from ABNT — Brazilian Association of fiezzl Norms — in
section 5.1.6.5. Gases Draining Systems of thisnor
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Step 2: ldentify the fuel for the baseline choicéenergy source taking into account the national
and/or sectoral policies as applicable

Since there is no energy generation using the biogthe project activity, this step is not appiiea

Step 3: Barrier Analysis

Step 3a. Identify barriers that would prevent theplementation of the proposed CDM project activity:

The implementation of a landfill gas collection ariization system at thiatal Landfill site faces a
number of investment and technologic barriers énahsence of the CDM incentive. These barriers are
briefly discussed below.

Investment Barriers

At the time that the project proponent considetes fossibility of undertaking the project activitiie
low availability of debt funding or access to imational capital markets were relevant to decidauab
the implementation of the project, since at thakttthere was a real risk associated with the invexst in
Brazil yet the international investment grade o&#rwas only available in May, 2088 Besides, the
project proponent has no other financial incentiwesiing from the project activity beyond the carbon
credits. Another issue is that, in Brazil, the iatt rates are high (due to the monetary policyjickv
does not incentive the investor to put their moamyhigh level of risk projects, such as biogasemibn

in landfills, that present several uncertainties tlu the amount of methane would be produced rklate
directly to the local climate and humidity. Thelme tcollectors and monitoring system are very exgens
to just flare the biogas, what brings such leveiisK to the investor, since only the CERs revewiliebe
considered.

Technological Barriers

As the technology used in LFG Monitoring, suchteselectronic components of monitoring and control
like sensors and gas analyzers are not well-knewBrazil, the lack of qualified personal to implarhe
and operate this technology is one of the mosvaglebarriers. Although the main infrastructure thoe
implementation of this type of project is readilyadable, the monitoring components of the LFG
management system are neither produced, nor akailaBrazil and therefore need to be imported from
other countries.

Likewise, the necessary service provider and sfigethtechnical personnel to implement the monikgpri

and control procedures are not widely availabl@iazil. Regarding the fact that there is no nationa
technical school prepared to offer the neededsskilhprepared workers can damage equipments causing
disrepair, malfunctioning and as a consequencentiial losses. Therefore, technical expertise from
other countries is needed to develop detailed eeging studies and project implementation support i
order to supply the monitoring and control inforioat

“Sub-step 3b. Show that identified barriers wouldtprevent the implementation of at least one oéth
alternatives (except the proposed project activity)

1 http://www.estadao.com.br/economia/not_eco16547h0.ht
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Alternative 1:Implementation of a landfill gas capture and mdition system without registration as a
CDM project will require a high investment, butanthis activity is not obligated, the project psopnt
would not invest on it without receiving financibenefits (in this case, CER revenue). Investment
barriers, besides the technical ones, preventtpieimentation of this alternative.

Alternative 2:Implementation of a landfill gas capture in orteproduce energy will not proceed as a
result of significant investments required. Besjdeghe landfills the biogas production dependstan
anaerobic activity being influenced by the tempaeat humidity and amount of organic waste, which
bring a not exact fuel production in order to comam amount of energy to be generated. And also
energy generation does not comprise the core kassiobthe landfill operator, so a specialized team
would be needed to manage this issue. Thus, inemstnand technical barriers prevent the
implementation of this alternative.

Alternative 3:The identified barriers would not affect the cutrésusiness-as-usual” scenario of emitting
the landfill gas into the atmosphere. The “busiressisual” scenario does not require any investsnant
technological improvements and is fully compativi¢h regulatory requirements.

Then, the third alternative, that comprises thetiooation of the current situation, is the unighatt
would not be prevented by the identified barrisns¢e nothing in the plant would be built.

Step 4: Baseline scenario

The baseline scenario has been defined as theaalpeetease of the landfill gas to the atmospheric
produced by waste in anaerobic conditions and spulesdly flared due to safety and odour concerres aft
reviewing:

* Other alternatives;

« Legal and contractual obligation (existing andtfooming);
« Current practice of waste management sector &ziBr
 Current practice on site.

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

The Additionality is constructed based on the dogntm“Tool for the demonstration and assessment of
Additionality” version 5.2, as defined from the"™3@eeting of the Executive Board.

Step 1. Identification of alternatives to the prajeactivity consistent with current laws and regtilans

According to the National Inventory of Greenhousée® Gas Emission conducted by CETESB
(Environmental Sanitation and Technology Compaiy}1994, Brazil's garbage dumping sites receive
about 59,000 tons of garbage per day.

12 CETESB. 2006. Methane emissions from waste treanenvaste disposal in Brazil. Published by Tecbgpland Science
Ministry (Ministério da Ciéncia e Tecnologia,. BréaiDF. < http://www.mct.gov.br/upd_blob/0008/8856.pdf>
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Related to the same study, 76% of the total wasteuat produced currently in Brazil is disposed in
unmanaged "dumping sites”, 22% on controlled ldisdfsanitary landfills) and 2% on other disposal
ways (see table 1).

Final waste destination | Percentage Source

Open Dump 76 % CETESBE’
Controlled landfill 12 % CETESB
Sanitary landfill 10 % CETESB

Table 1: Final waste disposal in Brazil.

The current Brazilian legislation does not requaireefficient treatment of the LFG generated besidess
venting (passive ventilation). In spite of the glides provided by the Brazilian Association of
Technical NormsABNT — Associag&o Brasileira de Normas Técriiathere are no binding regulations
for the technical conditions of LFG recovery syssamBrazil.

The baseline scenario shows the atmospheric relehgbe LFG gas with no regulations and/or
contractual requirements governing the landfill gamissions or treatment. Fdtatal Landfill the
baseline scenario represents a basic LFG ventilaiistem.

The baseline scenario relates to the waste managemeivities before the project activity
implementation ongoing oNatal Landfill operated by the project proponeBgreco S.Awhich does not
present any capture of the landfill gas releasingto the atmosphere directly, destructing onlittée
portion in vertical drains to assure safety anduodmncerns, The unique technical specificatioatesl
to landfills in Brazil is NBR 8419 — from the Bréian Association of Technical Nordls- that states
about security in the landfill and odour concerns..

The core business &erecois the control and management of the waste digposif municipal and
commercial waste in an environmental sustainablg. Wi hazardous waste material is on place, in
compliance with the Brazilian Technical Standard®IB-0004 for such landfill type.

Under this scenario the company operates a laraled on a simple landfill gas venting system that
releases great portion of LFG generated as a coareq of the anaerobic decomposition of the waste,
the referred methodology has proposed in the proeefbr the selection of the most plausible baselin
scenario in step 1. This alternative for the digpogatment of the waste in the absence of thgegiro
activity is in accordance to LFG2, the baselinenade for the landfill, where there is an atmosjher
release of the landfill gas or partial captureasfdfill gas and destruction to comply with reguas of
contractual requirements, or to address safetyodndconcerns.

As it is evident and, since there is no energy hedt generation in the project activity, the unique
plausible alternative to the proposed project #gtig the continuation of the current situatiorhere no
capture and flare for the landfill gas is foresdive other alternative could be, as described isioprl0

of ACM0001, LFG1 that the project activity is untéken without being registered as a CDM project
activity. However this alternative is taken outcgnBrazil does not have any regulation in order to
obligate landfill entrepreneurs to capture ancefidue gas and the necessary technology to be eetpisy
too expensive and there is no other benefit toptiogect, besides the CDM revenue. Then, if the filnd
operators did not receive any monetary incentiey would not implement the technology only to not
emitting GHG to the atmosphere.

13 \www.abnt.org.br/
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In opposition to the business as usual scenamoptbject activity will capture and flare the laitidjas
through forced gas exhaustion. The proposed pragetivity is covered and defined under the
applicability of the ACM0001 methodology.

On Table 2, project data relating to the basetenario.

Variable | Units Definition Value Data Source

Yearly average waste

Wiy Tonlyear disposed in the landfill

386,152 | Sereco

FE % Flaring efficiency 96.00| Brasmetano

Average methane fraction of

3 3
Woenay MiCH/ M LEG | o andfil gas

0.5 IPCC

Table 2: Key project variables and data used to meige the baseline scenario.

The steps 1 and 3 of the Tool for demonstratingAtiditionality are presented in section B.4. Thestfi
step has a complementation to the described inriBit before this paragraph in section B.5 above.
Following are given the subsequent steps.

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

In Brazil there are no similar activities relatedthe project activity without considering CDM rene

and the common practice for disposing the urbaidwes is in sites where there are no capture and
flaring systems. According to the latest officiahtsstics on urban solid waste in BrazilResquisa
Nacional de Saneamento Basico 2@POISB 2005) — the country produces 228.413 tonwasite per
day, which corresponds to 1.35 kg/inhabitant/dapd Ahough there is a worldwide trend towards
reducing, reusing and recycling, therefore redudimg amount of urban solid waste to be disposed in
landfills, the situation in Brazil is peculiar. Mosf the waste produced in the country is sentgeno
dumps which are, in most of the cases, areas witaoy sort of treatment or management to avoid
environmental hazards. Besides, in the state of ®iande do Norte, there is no other landfill,
emphasizing the local practice of disposing theannwvaste in open dumps and similar places where no
capture and flaring system is installed.

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

Some landfills operate with a forced methane etitacand destruction, using blowers, collection
systems and flaring systenB8andeiranted_andfill (2 municipalities) - UNFCC Ref. 0164ova Gerar
Landfill (1 municipality) - UNFCCC Ref. 000&nyxLandfill (4 municipalities) - UNFCCC Ref. 0027,
Marca Landfill (8 municipalities) - UNFCCC Ref. 0137%ertdozinhoLandfill (8 municipalities),
Salvador da BahidLandfill (1 municipality) — UNFCCC Ref. 0052 arfelSTRE PauliniaLandfill (8
municipalities) — UNFCCC Ref. 0165. This kind objarct activity is not widely spread in Brazil aruet
landfills that operate this type of project reprasenly a small portion of the total existing laifidf All
these landfills are flared gas capturing projebts tould only be possible due to the carbon aedit
incentives.
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| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

The consolidated methodology ACMO0001 for landfilisgproject activity version 10 where the LFG
capture project activity where the baseline scenarthe partial or total atmospheric release efdhs.
Then, such method is applicable Matal Landfill project activity, since there is currently a parti
atmospheric release of the landfill gas. The sdesdor the baseline given by the version 10 of the
methodology for this type of project activity anegented below:

1 —The captured gas is flarethat is the scope of the project activity; or

2 - The captured gas is used to produce energy (eegtragity/thermal energy)this scenario is not for
the project activity, since there is no electriatythermal energy generation; or,

3 -The captured gas is used to supply consumers throatural gas distribution networlds the project
activity does not comprise the natural gas distitloy this baseline scenario is also not applicablthe
project activity.

For the project activity, thecenario lis applicable, therefore, the project activityfitalthe applicability
conditions of the methodology ACM0001 (Version HB 45). As no other fuels are used within the
project boundary, such emissions have not beem tiaite account for the proposed project activitheT
unique project emission besides the biogas flathéselectrical energy consumption from the grid in
order to supply the pumping and extraction systelated to the flare equipment.

The internal use of electricity for the operatidritee project will be monitored and taken into aaaiofor
the project emissions in the ER calculation.

In order to estimate the Emission Reductions fdaralfill, the systematic stages of calculation must
follow the central approach that is, generally dobsn this sequence:
BEy = (MDprgjecty— MDgLy) * GWPcha+ EL rgy * CEFeiec, 8Ly + ETirey * CEFthersLy
Equation 1

This first equation gives the Baseline Emissionkictv represents the total amount of emissions én th
absence of the project activity in a landfill. Aatfer:

PE, = PEecy+ PErcjy Equation 2

This second equation brings the Project Emissielasead to the project activity in a landfill thatlibe
discounted from the total amount of baseline emissiAnd, finally:

ER, = BE, - PE, Equation 3

The third equation provides the Emission Reductitakéng into consideration both equations above
mentioned.

These 3 formulas have their variations and othendidas that are directly involved with their result
Then the method is presented in a detailed wayabelo
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Baseline emissions

According to ACM-0001 Methodology version 10, thasBline Emissions in year “y” (measured in
tCOe) shall be calculated following the Equation 1,ewehno fossil fuel consumption exists for the
project under the baseline scenario. The basefiigseon is the atmospheric release of the gasyuaii

the baseline methodology considers that some ofmigithane generated by the landfill may be captured
and destroyed to comply with regulations or corntralcrequirements with the intention of addressing
safety and odor concerns:

BEy = (MDyrojecty— MDgLy) * GWPcs+ ELirgy * CEFgiec, 8Ly + ETiray * CERperaLy

Equation 1

Where:

BE, is the baseline emissions in year y (}€0

MD projecty is the amount of methane that is destroyed/coteuduring the year, in tonnes of
methane (tCl) in project scenario;

MDg_y is the amount of methane that would have beettayesl/combusted during the year in
the absence of the project due to regulatory amtbiotractual requirement, in tonnes of
methane (tCh);

GWP:s is the Global Warming Potential value for methéorethe first commitment period is 21
tCO.e/tCH;;

ElLircy is the net quantity of electricity produced usitifs, which in the absence of the project

activity would have been produced by power plantmnected to the grid or by an onsite/
off-site fossil fuel based captive power generatioliring year y, in MWh (not
applicable);

CEFRecy,BLy is the CQ emissions intensity of the baseline source of tetdty displaced, in
tCOe/MWh (not applicable);

ETirey is the quantity of thermal energy produced utitizthe landfill gas, which in the absence
of the project activity would have been produceahfronsite/offsite fossil fuel fired
boiler/air heater, during the year y in TJ. (noplagable);

CERnerLy is the CQ emissions intensity of the fuel used by boilerfa@ater to generate thermal
energy which is displaced by LFG based thermal gsngeneration, in tC/TJ (not
applicable).

Since this project activity does not produce ele@nd thermal energy using LFG, a simplified etprat
is assumed:

BEy = (MDproject,y_ MDBL,y) * GWPCH4 Equation 1.A

EX-ANTE Calculation of MD prject:

The MDygjecty Parameter is the amount of methane that is desdfogmbusted during the year y in the
project scenario. This value is directly relatedhte methane emissions avoided during the yeaom fr
waste disposal at the landfill site, that is repréed by Blus,swos,yin the version 4 (from EB41 Annex
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10) of the Tool to determine methane emissions avoided frepodal of waste at a solid waste disposal
siteg’. The ex-ante formula given by the methodology is:

MD projecty = BEcha,swos,y/ GWPReha Equation 4

In order to be conservative in the calculation & swosy, it is necessary to consider both the
extraction efficiency and the efficiency of theriaas not all methane generated by the landfill lve
destroyed by the flare, as only part of it will é&dracted and the not 100% of the extracted methéihe
be destroyed by the flare, which result in:

MD projecty, conservativey= BEcha,swos,y*€xtraction efficiency *flare efficiency GWP Equation 4.A

Where:

MD projecty, conservative) 1S the amount of methane that is destroyed bytbgect activity during the year
y of the project activity (tChJ;

BEcha,swos,y is the methane generation from the landfill in &hsence of the project activity at
year y (tCQe), calculated as per thddol to determine methane emissions
avoided from disposal of waste at a solid wastpahial sité. The tool estimates
methane generation adjusted for, using adjustnaatoff (f) any landfill gas in
the baseline that would have been captured andoglest to comply with
relevant regulations or contractual requirementstooaddress safety and odor
concerns, as calculated by Equation 5;

GWPha is the Global Warming Potential value for methdoe the first commitment
period that is 21 tC@/tCH;;

extraction efficiency is the extraction efficienafythe proposed system;

flare efficiency is the flare efficiency of thegmosed system;

The BEws,swos,y as previously described, represents the quastitpethane that would be released to
the atmosphere in the absence of the project gchyia solid waste disposal site. In order toreate it,

a First Order Decay model (FOD model) is used, Wihlifferentiates the sorts of wagteelating them to
their own decay ratdg and fractions of degradable organic cardd@(). The model takes first the sum
of waste per yeaMy},) and relates those different types of solid wasttheir particular factors. So, the
baseline amount of methane produced in the yesagiven by the formula 8 below:

ki y—x) [ & }

o . 16 2
BEcasupsy = ¢+ (1—f)- GWPeg, -(1-0X)-—F-DOC; -MCF- 3 W, -DOC; ¢ fi—e®

- ®=l

Equation 5

Where:

BEchs,swosy IS the methane emissions avoided during the y&am preventing waste disposal at the
solid waste disposal site (SWDS) during the pefioth the start of the project activity
to the end of the year y (tGE);
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[0) is the model correction factor to account fordelauncertainties;

f is the fraction of methane captured at the SWAME flared, combusted or used in
another manner;

GWP:s is the Global Warming Potential (GWP) of metharadid for the relevant commitment
period;

OX is the oxidation factor (reflecting the amowhtmethane from SWDS that is oxidized in
the soil or other material covering the waste);

F is the fraction of methane in the SWDS gasuw fraction);

DOG is the fraction of degradable organic carbon @p@at can decompose;

MCF is the methane correction factor;

Wi« is the amount of organic waste tyjperevented from disposal in the SWDS in the year
(tons);

DOG is the fraction of degradable organic carbonwiejght) in the waste tyge

K is the decay rate for the waste type

i is the waste type category (index);

X is the year during the crediting period: x rdr@mm the first year of the first crediting

period (x = 1) to the year y for which avoided esioas are calculated (x = y);

y is the year for which methane emissions areutatied.

For this formula, there are several defaults, d¢gafifferentiate the types of wastes, such as:

Factor Value Comments

Given by the Tool to determine methane emissions avoided from
disposal of waste at a solid waste disposal sitersion 4.

The value is null, since there is no percentagaethane that will
be flared, combusted or used in another manner.

GWP 21 Given by the IPCC for the first commitmeatipd.

® 0.9

f 0

As the managed solid waste disposal site of thegtractivity is
covered with oxidizing material, such as soil anthpost.

This factor reflects that some degradable orgaaiban does not
F 0.5 | degrade, or degrades very slowly, under anaerabiditons in
the SWDS. A default value of 0.5 is recommendet¢H§yC.
Given by the IPCC 2006 Guidelines for National Glesise Gas
Inventories.

It is used 1 for anaerobic managed solid wasteodsites.
These must have controlled placement of waste Waste
directed to specific deposition areas, a degremwfrol of

MCF 1 scavenging and a degree of control of fires) arldinglude at
least one of the following: (i) cover material) (mechanical
compacting; or (iii) leveling of the waste. As tRmject Activity
presents the 3 options, the value must be 1.0.

OX 0.1

DOG 0.5
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DOG (organic)

0.15

Given by IPCC 2006 Guidelines for National GreerdgeoGas
Inventories (adapted from Volume 5, Tables 2.4 280 specific
for food, food waste, beverages and tobacco (atfzer sludge) in
wet waste, between a list of (wood and wood pragjymilp,
paper and cardboard (other than sludge); food, foaste,
beverages and tobacco (other than sludge); textiéeden, yard
and park waste; and glass, plastic, metal, othest imaste.

DOG (paper)

0.4

Given by IPCC 2006 Guidelines for National GreerdgeoGas
Inventories (adapted from Volume 5, Tables 2.4 280 specific
for pulp, paper and cardboard (other than sludg®)et waste,
between a list of (wood and wood products; pulpepand
cardboard (other than sludge); food, food wasteetages and
tobacco (other than sludge); textiles; garden, wadipark waste;
and glass, plastic, metal, other inert waste.

k; (organic)

0.4

Given by IPCC 2006 Guidelines for National GreerdeoGas
Inventories (adapted from Volume 5, Table 3.3) gmeior
Rapidly degrading of food, food waste, sewage stutigverages
and Tobacco, under a Wet clime (MAP>1000mm).

ki (paper)

0.07

Given by IPCC 2006 Guidelines for National GreerdgeoGas
Inventories (adapted from Volume 5, Table 3.3) gpeior slow
degrading of Pulp, paper, cardboard (other thashggl) textiles,
under a Wet clime (MAP>1000mm).

Table 3: Default values for data and parametersmonitored for Equation’8,

And the value for )\ is given as the following equation:

Z pn\J,x

7 W . .a=l
W, =W, -4 .
Equation 6
Where:
Wi« is the amount of organic waste tyjperevented from disposal in the SWDS in the year
(tons);

W,y is the total amount of organic waste preventechfdisposal in yeax (tons);
Prjx is the weight fraction of the waste tyjge the sampla collected during the yea:
z is the number of samples collected during tlae ye

EX-POST Calculation of MDpgject,y:

Once the project starts operation, the value ferMiD, ey Will be determined ex-post by metering the
actual quantity of methane captured and destrdyedthe ex-post approach, it is necessary to use th
following formula to the MBgject.y

14 More information about these values can be foargkttion B.6.2.
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MD - MD + MD

project.) fared .y electricity.y

+MD

thermal 3

+MD,, | :
T Equation 7

Where:

MD+iared,y is the quantity of methane destroyed by flarit@H4);

MD electricity.y is the quantity of methane destroyed by generaifeelectricity (tCH4);

MD thermaly is the quantity of methane destroyed for the it of thermal energy (tCH4);

MDp_ y is the quantity of methane sent to the pipelinddeding to the natural gas distribution
network (tCH4).

As there will be no generation of electricity, heit thermal energy nor natural gas distributiomoek,
then the ex-post:

|\/IDproject,y: MDfIared,y Equation 7.A
And the MDyaeq,y can be calculated by:

MD1iaredy = (LFGrared,y *Wer 4y * Dera) — (PEfiareay/GWPe14)  Equation 8

Where:

LFGiare,y is the quantity of landfill gas fed to the flasefuring the year measured in cubic meters
(m);

WeHa,y is the average methane fraction of the landfls @s measured during the year and
expressed as a fraction (in m3 CH4 / m3 LFG);

Dcha is the methane density expressed in tones of anetlper cubic meter of methane
(tCH4/m3CH4);

PEiarey is the project emissions from flaring of the desil gas stream in year y (tCO2e)

determined following the procedure described in“thaol to determine project emissions
from flaring gases containing Methdn&vith a sequence of 7 steps described forwards.

Calculation of PEgaey

The Phae,y is given by the following equations, as it is detged by the Tool to determine project
emissions from flaring gases containing mettianersion 1 from EB 28:

STEP 1Determination of the mass flow rate of the residjae that is flared
This step calculates the residual gas mass floavinatach hour h, based on the volumetric flow sae

the density of the residual gas. The density ofrdsdual gas is determined based on the volumetric
fraction of all components in the gas.

FMRG'hz pRG,n,h* FVRG,h Equation 9
Where:
Variable Sl Unit Description _
FMga t kg/h Mass flow rate of the residual gas in hlour
PRG.AL kg/n? Density of the residual gas at normal conditionbaurh
FVre.t m’/h Volumetric flow rate of the residual gas in dgsis at normal at
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| | normal conditions in hour |

And after:
P S T—
RG nh — R
MMH *1,

RG.h Equation 10
Where:
Variable S| Unit Description _
PRGnt kg/nt Density of the residual gas at normal conditionsaurh
Pn Pa Atmospheric pressure at normal conditions GAB)
Ry Pa.ni/kmol.K | Universal ideal gas constant (8 314)
MM g kg/kmol Molecular mass of the residual gas in Hour
Ty K Temperature at normal conditions (273.15)
And:

MM ., = Z (fvi, *MM,;)

i Equation 11
Where:
Variable S| Unit Description _
MM g kg/kmol Molecular mass of the residual gas in Hour
f Volumetric fraction of componenmtn the residual gas in the
Vih -

’ hourh

MM; kg/kmol Molecular mass of residual gas compoment
I - The components GHCO, CQ, O,Hy, N,

STEP 2Determination of the mass fraction of carbon, hgérg oxygen and nitrogen in the residual gas

In this step, a determination of the mass fractiohgarbon, hydrogen, oxygen and nitrogen in the
residual gas is made, calculating from the voluimdtaction of each componentin the residual gas, as
follows:

S fv,, -AM, -NA
fm,, =

MM

RG.h
Equation 12

Where:

Variable Sl Unit Description _

fm;, - Mass fraction of elemepin the residual gas in hobr
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fVin - Volumetric fraction of componeiin the residual gas in the hadur
AM; kg/kmol Atomic mass of elemejt
NA;; - Number of atoms of elemenin component
MMRge kg/kmol Molecular mass of residual gas in hbur
J - The elements carbon, hydrogen, oxygen andgeitro
i - The components CGHCO, CQ, O,,H,, N,

STEP 3 Determination of the volumetric flow rate of teghaust gas on a dry basis

As, for the project activity the methane combustdficiency of the flare is continuously monitorete
determination of the average volumetric flow rafetlee exhaust gas in each hduris based on a
stoichiometric calculation of the combustion pra;eshich depends on the chemical composition of the
residual gas, the amount of air supplied to comib@std the composition of the exhaust gas, aeviall

TVn,FG,h: Vn,FG,h* FMRG,h Equation 13
Where:
Variable Sl Unit Description
TV mh Volumetric flow rate of the exhaust gas in dry basinormal
nFGh conditions in houh

Vv m/kg Volume of the exhaust gas of the flare in dry basisormal

nFGh residual gas | conditions per kg of residual gas in héur

kg residual : .
FMgrg n gas/h Mass flow rate of the residual gas in the hiour
After:
V;.-,FG,I;- = VH,CcL,n + VH,{L,."? + Vn,m N .
2 2 2 Equation 14

Where:
Variable Sl Unit Description
Vv m’/ kg Volume of the exhaust gas of the flare in dry basisormal

nFG.h residual gas | conditions per kg of residual gas in hdur
Vv m/ kg Quantity of CQ volume free in the exhaust gas of the flare atadbr

n,COZh residual gas | conditions per kg of residual gas in the hour
Vv m’/ kg Quantity of N volume free in the exhaust gas of the flare atabr

nN2h residual gas | conditions per kg of residual gas in the hbur
Vv m/ kg Quantity of Q volume free in the exhaust gas of the flare atrnabr

n,02h residual gas | conditions per kg of residual gas in the hbur

V;..-.ﬂ:,n =Ng, n X MV,

Where:

Equation 15
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Variable S| Unit Description
Vv m/kg Quantity of Q volume free in the exhaust gas of the flare atabr
no2h residual gas | conditions per kg of residual gas in the hbur
kmol/kg Quantity of moles @in the exhaust gas of the flare per kg residual
Moz residual gas | flared in houth
m’/ kmol Volume of one mole of any ideal gas at ndrtemnperature and
MV,
pressure (22.4 L/mol)
iy (1-MF, )
V = % J Jy s +‘ E\#|F, +n, Ja] :
! [20[)AMN | MF,, )
i Equation 16
Where:
Variable S| Unit Description
Vv m’/ kg Quantity of N volume free in the exhaust gas of the flare atabr
nNZh residual gas | conditions per kg of residual gas in the hbur
MV, m? kmol Volume of one mole of any ideal gas at normal tenajpee and
pressure (22.4 L/mol)
fmyp - Mass fraction of nitrogen in the residual gath@ houth
AM , kg/ kmol Atomic mass of nitrogen
MFo; - O, volumetric fraction of air
kmol/ kg Stochiometric quantity of moles of,@quired for a complete
Fn ) S . :
residual gas | oxidation of one kg residual gas in hdur
N kmol/ kg Quantity of moles @in the exhaust gas of the flare per kg
O2h residual gas | residual gas flared in hobr
1
V — j C.h i MV
i, C0, R i
21 AM
Equation 17
Where:
Variable S| Unit Description
Vv m/ kg Quantity of CQ volume free in the exhaust gas of the flare atadbr
n,COZh residual gas | conditions per kg of residual gas in the hour
fmch - Mass fraction of carbon in the residual gasatourh
AM¢ kg/ kmol Atomic mass of carbon
3 Volume of one mole of any ideal gas at normal tenajpee and
MV m/ kmol pressure (22.4 ffmol)
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lo fin fm, . (1-MF, ) |
H{L‘h _ 0,.} w| = C.h + u N.h + a, ¢ F}r _
i (l —Uo, . ’lMF-:J: )) AM . 2AM \ MF::]: ) |
- Equation 18
Where:
Variable Sl Unit Description
N kmol/ kg Quantity of moles O2 in the exhaust gas of the=ffzer kg of residual
02, residual gas | gas flared in the hour
toor - Volumetric fraction of O2 in the exhaust gagtia houth
MFo; - Volumetric fraction of O2 in the air (0.21)
E Kmol/ kg Stochiometric quantity of moles of O2 requireddocomplete
n residual gas | oxidation of one kg residual gas in hdur
fm;n i Mass fraction of elemein the residual gas in hotr(from equation
4)
AM; kg/kmol Atomic mass of elemept
J - The elements carbon (index C) and nitrogengini)
_mey Sy fmg,
h o
AM .  4AM, 2AM, |
Equation 19
Where:
Variable S| Unit Description
E Kmol O2/ kg | Stoichiometric quantity of moles of O2 required éocomplete
h residual gas | oxidation of one kg residual gas in hdur
fm;n i Mass fraction of elemein the residual gas in hotr(from equation
4)
AM; kg/kmol Atomic mass of elemept
i i The elements carbon (index C), hydrogen (indexrid) aigen (index
0)
toor - Volumetric fraction of O2 in the exhaust gasha hourh
MFo; - Volumetric fraction of O2 in the air (0.21)
E Kmol/ kg Stochiometric quantity of moles of O2 requireddatomplete
h residual gas | oxidation of one kg residual gas in hdur
J - The elements carbon (index C) and nitrogengini)

STEP 4Determination of methane mass flow rate in theaegshgas on a dry basis

NECE
~

As the methane combustion efficiency of the flareontinuously monitored, the mass flow of methane
in the exhaust gas is based on the volumetric bthe exhaust gas and the measured concentrdtion o
methane in the exhaust gas, as follows:
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TV, ron * Veuspon
™o == 000000
Equation 20
Where:
Variable Sl Unit Description
TMech kg/h Mass flow rate of methane in the exhaustajdke flare in dry|
basis at normal conditions in the héur
TVnren m3/h exhaust | Volumetric flow rate of the exhaust gas in dry baasi normal
gas conditions in houh
fVeraren mg/m3 Concentration of methane in the exhaust gas dldhein dry
basis at normal conditions in hdur

STEP 5Determination of methane mass flow rate in th&dted gas on a dry basis

The quantity of methane in the residual gas flowimtg the flare is the product of the volumetriovii
rate of the residual gas (kd4), the volumetric fraction of methane in thesidual gas (Bf4rc.H

and the density of methanecisnpy in the same reference conditions (normalddmns and dry
or wet basis).

It is necessary to refer both measurements (flae od the residual gas and volumetric fraction of
methane in the residual gas) to the same refer@nudition that may be dry or wet basis. If thadeal

gas moisture is significant (temperature greatan tB0°C), the measured flow rate of the residual ga
that is usually referred to wet basis should beected to dry basis due to the fact that the
measurement of methane is usually undertakera alry basis (i.e. water is removed befarae
analysis).

TM g6 4 = FVi6 1 X Vena v n X Penan )
Equation 21
Where:
Variable S| Unit Description
TMgor kg/h Mass flow rate of methane in the residualigabe houth
FVroh m3/h Volumetric flow rate of the residual gas my asis at normal
fVcraren - Volumetric fraction of methane in the residual gasdry basis
in hour h (NB: this corresponds to fvi,RG,h where i refers t
methane).
PcHa,r kg/m3 Density of methane at normal conditions 16)7

STEP 6Determination of the hourly flare efficiency

For determining the flare efficiency of the enclbs#are LANDFLARE, it will be monitored,
continuously the methane destruction of the flewe.this, the flare efficiency in the houriyfe ) is:
* 0% if the temperature of the exhaust gas of the f{&flare) is below 500 °C during more than
20 minutes during the hotir
* Determined as follows in cases where the temperaifithe exhaust gas of the flarg(d) is
above 500 °C for more than 40 minutes during the ho
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- l IM FGoh
U,."Fe.!rf.."! = YM
RG.h :
Equation 22
Where:
Variable S| Unit Description
Nflare.r - Flare efficiency in the hour
TMga kg/h Mass flow rate of methane in the residualigabe houh
TMeg kg/h Methane mass flow rate in exhaust gas avdragex period of
time t (hour, two months or year)

STEP 7 Calculation of annual project emissions from figri
Project emissions from flaring are calculated as shm of emissions from each hour h, based on the

methane flow rate in the residual gas @dW and the flare efficiency during each hdufnmaer), as
follows:

s76l GVVP

~ - y - CH4
PL_J'FHJ’E._\' = PZ]:?‘M RG.h X(] 7?_.".7;{&__& J>< 1000
Equation 23
Where:
Variable S| Unit Description
PEiare,r tCOe Project emissions from flaring of the residua gaieam in yeay.
TMgoy kg/h Mass flow rate of methane in the residualigdabke houth.
Nfare.r - Flare efficiency in houin.
GWPhs tCOe/tCH, Global Warming Potential of methane valid foe tbommitment
period

Calculation of MDg, y:

The MDs,, parameter represents the total of methane thaldwaye been destroyed/combusted during
the year in the absence of the project due to atgyl and/or contractual requirements. This value i
right allied to the MDQjeciy Value as described in Equation 24. This approadhken in consideration
when no regulatory or contractual requirements ipéite MDg_, and no historical data exists for the
LFG captured and destroyed. So the Adjustment Fagtosed taking into account the project context.
For this estimative, the AF should be used afténdpealculated by the Equation 25. The steps are
presented below:

I\/IDBL,y = MDproject,y* AF Equation 24

Where:



{@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNROe
\°e. 7 ~w

CDM - Executive Board
Page 29

MDg_y is the amount of methane that would have beettayesl/combusted during the year in
the absence of the project due to regulatory amtbiotractual requirement, in tonnes of
methane (tCh);

MD projecty is the amount of methane destroyed by the prajetotity during the year y of the project
activity (tCH,);
AF is the Adjustment Factor for year y any landfidls in the baseline that would have been

captured and destroyed to comply with relevant leguns or contractual requirements,
or to address safety and odor concerns, calcutatéthuation 25.

The adjustment factor (AF) considers the destraatificiency of the system in the baseline and #igso
destruction efficiency of the system that will bged in the Project Activity for the whole crediting
period. Since in cases where a specific percerdhgee “generated” amount of methane to be coltecte
and destroyed is specified in the contract or miubldy regulations, the efficiency of the baseline
system £g.) is equal to the defined specific percentage. this type of project activity, theg, is
considered 20%, which is the value is recommengetidoBrazilian DNA. This factor is related to dafe
and odour concerns and is given by NBR 82i9chapter about gas draining.

AF =¢eg | epry Equation 25
Where:
€L is the destruction efficiency of the baseline sys{fraction);
€PRy is the destruction efficiency of the system usetheproject activity for yeay (fraction).

The epr Will be calculated by the next formula in an ex{papproach (after the project operation), the
destruction efficiency of the system will be estiathevery year (option 2 of ACMO0001 version 10).

SPR\.‘.' - ijp}q’a(f\,‘.' ! ‘1IGPR\,‘.' Equation 26
Where:
MD projecty is the amount of methane destroyed by the pragoity during the year y of the project
activity (tCHy);
MGer,y is the amount of methane generated during yedrtlyeoproject activity estimated using

the actual amount of waste disposed in the larasilber the latest version of tHE0®I to
determine methane emissions avoided from dispdsaksete at a solid waste disposal
sitd’, see further guidance in Step 1 (tg§HThis parameter is considered to be the
BEchs,swps,y multiplied by GWRy,, since it represents the quantity of methane that
would be released to the atmosphere in the absérthe project activity by a solid waste
disposal site. Then:

EpPRy— MDproject, y/ BECH4,SWDS,y* GWPCH4 Equation 26.A

applying equations 25, 26 and 26.A in equation 24:

I\/IDBL,y = MDproject,y* AF

15 Available atwww.abnt.org.bror to download omttp://rs270.rapidshare.com/files/77279304/8419Aacess date:
October/2008.
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MDg_y = MDpoject,y €81 / €pry
MDg_y = MDprojecty” €8 / (MDprojecty/ MGpryy)
MDg_y = MDprojecty” €a / (MDprojecty/ BEcha, swosy* GWPcia)
And simplifying:

MDgLy = €L * BEcha,swosy* GWPcha Equation 24.A

Project emissions

The version 10 of the cited methodology predicesgipject emissions as the consumption of elettrici
following specifications of the current versionfltloe “Tool to calculate baseline, project and/or leakage
emissions from electricity consumptipand the consumption of heat in the project cdse, to the fossil
fuel combustion being guided by the latest verdioof the “Tool to calculate project or leakage GO
emissions from fossil fuel combustioAs there is no fossil fuel consumption to gemerheat to the
project activity, the Equation 2.A is assumed,aast of number 2.

PE = PEc,y+ PEcjy Equation 2

Where:

PE are the project emissions related directly toattgvity of the proposed project;

PBecy are the emissions related to the consumptioneaftigtity in the project case. The project
emissions from electricity consumption will be edéted following the latest version 1
of “Tool to calculate baseline, project and/or leakagmissions from electricity
consumptioh If in the baseline a part of LFG was capturedrththe electricity quantity
used in calculation is electricity used in projectivity net of that consumed in the
baseline, as calculated by the Equation 27;

PEc,y are the emissions from the heat consumption irptbgect case. The project emissions

from fossil fuel combustion will be calculated flNing the latest version 1 offbol to
calculate project or leakage CO2 emissions fromsifouel combustich For this
purpose, the processes j in the tool correspondslltéossil fuel combustion in the
landfill, as well as any other on-site fuel comhbwstfor the purposes of the project
activity. If in the baseline part of a LFG was aapd then the heat quantity used in
calculation is fossil fuel used in project activitgt of that consumed in the baseline. As
the project activity does not comprise any fossdl fconsumption, this parameter is not
inserted in the proposed project calculation.

Then, the applicable formula for the project atyivs the presented below:

PE = PEcy Equation 2.A
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For the PEc, calculation it is necessary to follow the guidamdghe latest version 1 of thél6ol to
calculate baseline, project and/or leakage emissiipom electricity consumptidnwhich presents three
scenarios of applicability. The proposed projechphbes withscenario A- Electricity consumption from
the grid— where the electricity is purchased from the ,goidy. This value, then, gives an estimative for
the project emission associated to the consumpmticglectricity by the proposed project activity. erh
project emissions are calculated based on the powresumed by the project activity and the emission
factor of the grid, adjusted for transmission lessesing the Equation 27 below.

PEccy=ZECey* EFeLjy* (1 + TDLjy) Equation 27

Where:

PBecy are the project emissions from electricity congtiom by the project activity during the
yeary (tCQ/ yr);

ECrjy is the quantity of electricity consumed by theject electricity consumption source j in
year y (MWh/yr);

EFeLjy is the emission factor for electricity generationsource j in year y (tCZMWh);

TDL;y are the average technical transmission and ldigtoin losses for providing electricity to

source in yeary.

The Emission Factor (EF;,) is calculated as th&€ombined Margin (CM) comprised by two
components: thB8uilt Margin (BM)and theOperation Margin (OM) The BM evaluates the contribution

of the power plants which would have been buith& project plant would not have been implemented.
The OM evaluates the contribution of the power f@avhich would have been dispatched in the absence
of the project activity.

TheTool for calculation of emission factor for elecity systemgresents the following steps to calculate
the Emission Factor:

STEP 1. Identify the relevant electric power system

According with the Tool/If the DNA of the host country has published aimiehtion of the project
electricity system and connected electricity systeimese delineations should be use@ihe Brazilian
DNA published Resolution 8, which makes officiabthse of a single Electric Grid for CDM project
activities applying the tool.

STEP 2. Select an operating margin (OM) method

The Brazilian DNA has calculated the Grid Emisskactor applying optior) Dispatch data analysis
OM.

STEP 3. Calculate the operating margin emissiotofaaccording to the selected method
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The dispatch data analysis OM emission factorg{Edw,,) is determined based on the power units that
are actually dispatched at the margin during eaulhr h where the project is displacing electricity. The
Brazilian DNA will calculate and publish regulatlye emission factor for each year in their web:site

STEP 4. Identify the cohort of power units to beluded in the build margin
The power units will be identified by the Brazili@&NA.

STEP 5. Calculate the build margin emission factor
The Build Margin will be calculated by the Brazili®NA.

STEP 6. Calculate the combined margin emissionsifac
The combined margin emissions factor is calculagetbllows:

EF;q cm, y EFi.0m, y *Wom EFq.mu y X Wim Equation 28

Where:

EFsrid, om, y is the emission factor for the Brazilian electicd in yeary (tCO/MWh);
EFciig, om, y is the operating margin CO2 emission factor i yg@CO,/MWh);
EFciig, v, y is the build margin CO2 emission factor in yg&@CO,/MWh);

Wom is the weighting of operating margin emissicexstdr (%);

Wawm is the weighting of build margin emissions fad@).

According with the Tool, values adopted fopywand vy were equal to 0.5 for each one during the
crediting period.

The last parameter TRl is given by the mentioned Tool. Valued in 20%s trate is applicable since it
is described in the Tool to calculate baseline, project and/or leakagenissions from electricity
consumptioty the project activity comprises tlsgenario Aand in the project case, a default given by the
methodology is used (20%) for project and leakdgetiecity consumption.

Leakage

No leakage effects or leakage £@eed to be accounted under the version 10 of th#ghodology
ACMO0001.

Emission Reduction

As per the project emission relates to the elegdwer consumption and the project emissions from
flaring of the residual gas stream, the followirigp@ified equation will be applied to estimate the
Emission Reductions:
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ER, = BE - PE Equation 3
Where:
ER, are the emission reductions in year y (1&¢r);
BE, are the baseline emission in year y (1€76x);
PE are the project emissions in year y (¥Qr).
| B.6.2. Data and parameters that are available atalidation:
Data / Parameter: flare efficiency
Data unit: %
Description: Flare efficiency in hotwfor the project activity

Source of data used:| Equipment furnisher (ex-@t@3metanspecificationsBraseco
Proposta_Sistema de queima biogas.puEx-ante approach. For ex-post
approach it will be calculated.

Value applied: 96.00

Justification of the This value (ex-ante) is given following specificats of the supplier. Found |n
choice of data or Brasmetano Proposal (Braseco Proposta_sistemaeil@ajbiogas.pdf) sent 1o
description of Sereco in 11 June of 2008.

measurement The ex-post value will be calculated accordingh@® inonitoring methodology
methods and stated in th& ool to determine project emissions from flaringgs containing
procedures actually | methane

applied :

Any comment:

Data / Parameter: ¢

Data unit: -

Description: Model correction factor to account feodel uncertainties
Source of data used:| Tool to determine methanesemis avoided from dumping waste at a solig
waste disposal site default value

Value applied: 0.9

Justification of the | This value (tool) is required in the methodologyM@01, version 10
choice of data or
description of
measurement
methods and
procedures actually
applied :

Any comment:

Data / Parameter: OX
Data unit: -
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Description: Oxidation factor (reflecting the ambohmethane from solid waste disposal
site (SWDS) that is oxidized in the soil or otheatarial covering the waste.
Source of data used:| IPCC 2006 Guidelines for National Greenhouse Gesritories

Value applied: 0.1

Justification of the Managed solid waste disposal site covered withinixig material, such as
choice of data or soil or compost.

description of

measurement

methods and
procedures actually
applied :

Any comment:

Data / Parameter: F

Data unit: -

Description: Fraction of methane in the SWDS gaduiwe fraction)
Source of data used:| IPCC 2006 Guidelines for National Greenhouse GagHtories
Value applied: 0.5

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

applied :

Any comment: This factor reflects the fact that satkegradable organic carbon does
not degrade, or degrades very slowly, under an&ecoinditions in the
SWDS.

Data / Parameter: DOG

Data unit: -

Description: Fraction of degradable organic carfi@@C) that can decompose
Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
Value applied: 0.5

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

Any comment:

Data / Parameter: MCF
Data unit: -
Description: Methane correction factor
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IPCC 2006 Guidelines for National Greenhouse Geartories

Value applied:

1.0

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

Natal Landfillis an anaerobic managed SWDS, presenting a claatrol
placement of waste presenting the tree followingrabteristics specifying the
deposition areas, a degree of control of scavermiiniga degree of control of
fires. And the project includes the presence otctihveer material, mechanical
compacting and leveling of the waste.

Any comment:

The MCF accounts for the fact that anaged SWDS produce less methare
from a given amount of waste than managed SWDSuseca larger fraction
of waste decomposes aerobically in the top layEmsimanaged SWDS.

Data / Parameter: DOG
Data unit: -
Description: Fraction of degradable organic carflynweight) in the waste tyge

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories (adapted from

Volume 5, Tables 2.4 and 2.5)

Value applied:

DOCj
Organic 0,15
Paper 0,4

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

These values were considered since representoinaatif degradable organic
carbon in wet wastes, as it is applied for thisifdin

Any comment:

Data / Parameter: k
Data unit: Number
Description: Decay rate for the waste type

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories (adapted from

Volume 5, Table 3.3) (Tool to determine methane emissions avoided from
dumping waste at a solid waste disposal site)

Value applied:

Waste Type Kj (Tropical and Wet)
Pulp, paper and cardboard 0.07

Food, food waste, sewage sludge,| 0.40

beverages and tobacco

MAT 26 °C

MAP ’ 1380 mm

PET Not applicable

18 As it is confirmed by an study dfatal Clime made by the Ministry of Science and TechngledNational
Institute Space Research — INPE-11475-RPQ/776

INFCCe A
~w
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Natal Landfillis an anaerobic and managed SWDS located in &bigions
(Mean Annual Temperature > 20°C) and wet (Mean AhRuecipitation >
1,000 mm).

Any comment:

Long-term averages based on statistida obtained from thiastituto
Nacional de Pesquisas Especiais — M@orted on INPE-11475-RPG/776

Data / Parameter:

Regulatory requirements relatingto landfill gas projects

Data unit:

Description:

Regulatory requirements relating thtécal standards of landfill operation
and gas draining system (NBR-8419 and ABNT 198dctien 5.1.6.5)

Source of data used:

ABNT- Brazilian Association of Technical Norms

Value applied:

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

Any comment:

INFCce
~~y

Data / Parameter: GWP-4
Data unit: tCQe/tCH,
Description: Global Warming Potential (GWP) of nreatl, valid for the relevant

commitment period

Source of data used:

IPCC

Value applied:

21

Justification of the
choice of data or
description of

measurement methods

This value is applied for the first period of coniment period. Shall be updatg
according to any future COP/MOP decisions, if any.

ed

and procedures actually

applied :

Any comment:
Data / Parameter: Drha
Data unit: tCH/M°CH,
Description: Methane Density

7 Available at: http:/mtc-

m16.sid.inpe.br/rep/K59XCPPEX3NV42G2CM9BN/NOP5KS?misiarinpe.br/banon/2003/08.15.17.40.18&metadatarépos

ry=
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Source of data used: Methodology ACM0001

Value applied: 0.0007168

Justification of the | At standard temperature and pressure (0 degreai€alsd 1,013 bar) the
choice of data or density of methane is 0.0007168 t#H*CH,

description of
measurement
methods and
procedures actually
applied :

Any comment:

Data / Parameter: BEcha swos,y

Data unit: tCQ

Description: Methane generation from the landfilthe absence of the project activity at
yeary

Source of data used: Calculated as per the “Todétermine methane emissions avoided from
dumping waste at a solid waste disposal site”.

Value applied: 202,590.25 (yearly average for tieeliting period). Please see excel file.
Justification of the As per the “Tool to determine methane emissionsdaebfrom dumping
choice of data or waste at a solid waste disposal site”

description of

measurement

methods and
procedures actually
applied :

Any comment: Any comment: Used for ex-ante estiamatf the amount of methane that
would have been destroyed/combusted during the year

Data / Parameter: €aL

Data unit: %

Description: In cases where regulatory or conti@atequirements do not specify MB,
an adjustment factor shall be used and justifietitaking into account the
project context.

Source of data used: Brazilian DNA letter (NumbdédIM)152/2006/CIMGC) dated 22 Sept 2006
Value applied: 20%

Justification of the | Suggested by Brazilian DNA
choice of data or
description of
measurement
methods and
procedures actually
applied :

Any comment:

Data / Parameter: | Extraction efficiency
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Data unit: %
Description: Theoretical efficiency of the spec#igstem for collection of biogas
Source of data used:| Brasmetanspecifications
Value applied: 70%
Justification of the Suggested bprasmetanas an average value for this type of project in
choice of data or northeast region in Brazil. (Similar project untlee same conditions).
description of
measurement
methods and
procedures actually
applied :
Any comment:

The constants used in the equations of thgP&lculation systematic will also not be monitorad,
given in the respective tool (Annex 13, EB28).

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

Baseline Emissions

According to ACM-0001 version 10, the Baseline Bsidas in year "y’ (measured in tG€) shall be
calculated following the Equation 1, as explainedection B.6.1. And since this project activityedamot
produce electricity and thermal energy using LF®,dssumed equation is:

BEy = (M Dproject,y_ MDBL,y) * GVVF)CH4 Equation 1.A

With the intention of estimating the M., from equation 1.A, a conservative ex-ante estionadif the
amount of methane that is destroyed/combusted gluhe year, in tonnes of methane will be done
following specifications of ACM0001, version 10athproposes the use of the amount of methane that
would be generated in the landfill converted toboar dioxide (BEnsswosy) and also the emission
related to the methane flared by the project agtestimation, including then the extraction (70&t)

flare efficiency (96%), as it is given by the foriaielow:

MD projecty.(conservative BEcHa,swos,y* €xtraction efficiency * flare efficiency/ GWJR,  Equation 4.A

The flare efficiency of the project system is reder to Brasmetano specifications Braseco
Proposta_Sistema de queima biogag.pdhich values an efficiency of 96%, that is used=quation
4.A.

In order to value the parameter B&swos,ythe latest version 4 of the approvetiodl to determine
methane emissions avoided from disposal of waste slid waste disposal sitenust be used. The
amount of methane that would, in the absence optbject activity, be generated from disposal oftea
at the solid waste disposal site (BEswos,) is calculated with a multi-phase model since dperation
starting date of the landfill. This calculation limsed on a first order decay (FOD) model, which
differentiates the types of waste (namedjpyith respectively different decay rates, &nd different
fractions of degradable organic carbon (QOThe FOD model calculates the methane generatsedb
on the actual waste streams,Wlisposed in each year starting with the first year after the start loét
project activity until the end of the yegrfor which baseline emissions are calculated geavith x = 1

to x =y). This sequence is given by the formula below:
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BEussupsy = - (1=f)- GWPeg -(1-0X)-—-F-DOC; -MCF- 3" " W, -DOC; - {1-¢™) '
12 =] Equation 5

As it was shown in section B.6.1, the unique vaha is not a default given by the methodology is,W
that represents the amount of waste disposed iBWBS in that year. The Equation 5 also differdata
the types of waste between a list given for DOQgfdéable organic carbon) and k (decay rate), that
reference to:

boc ¢
Wood and wood products Pulp, paper, cardboard (other than sludge
textiles

Pulp, paper and cardboard (other than slud] Wood, Wood products and straw

Food, food waste, beverages and tobacco | Other (non-food) organic putrescible gardgn
(other than sludge) and park waste
Textiles Food, food waste, sewage sludge, beverages
and tobacco
Garden, yard and park waste -
Glass, plastic, metal, other inert waste -

Table 4: List of type of waste for ACM0001, followid@C and k specifications.

And then, the BEu4,swosyachieves the following values:

Year BEcha,swos, (1CO2)

2010 163,561
2011 176,943
2012 189,860
2013 202,600
2014 215,364
2015 228,297
2016 241,508

Table 5: BECH4’SWDS¢)/&|UES.

Then, it is necessary to find the sort of wastéfaihg these lists in order to apply the correctda for
each type of waste. Therefore, for the Project\itgti the composition of waste was identified atgba
their percentages in the total amount, as it isqgued in the table below:

Type of Waste Composition (P)

Organic Waste 53.05%
Metal 0.71%
Plastic 6.09%
Glasses 9.59%

Paper 11.50%
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Others 5.23%
Non-organic 16.63%

Table 6: Composition of each type of waste dispasétital Landfilf®.

And, then, for the calculation of Equation 6, tineoant of organic and paper waste is:

D Paix

WM =W, Lo=l
Z Equation 6
Year Organic Waste Paper Waste |
2010 181,565 39,359
2011 190,121 41,214
2012 199,081 43,156
2013 208,463 45,190
2014 218,287 47,319
2015 228,574 49,549
2016 239,345 51,884

Table 7: Amount of Organic and Paper waste applfngation 6.

Following this systematic, the values for the M.y consevativein the defined period are presented:

Year MD project,y (tCO2)

2010 5,234
2011 5,662
2012 6,076
2013 6,483
2014 6,892
2015 7,306
2016 7,728

Table 8: MDQygjecty Values.

For the estimation of MR, factor, MDjecty Must be known in cases where regulatory or cottahc
requirements do not specify MD, or no historic data exists for the captured andrdged LFG, an
“Adjustment Factor” (AF) shall be used and justifigaking into account the project context. So, the
formula to achieve the amount of methane that wbalkke been destroyed during the year in the project
scenario is given:

MDBL,y = I\/IDproject,y* AF Equation 24

Year MD bly (tCH4)
2010 1,558

8 pata provided fronBraseco



{@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCC }
\\“ﬂy

CDM - Executive Board

Page 41
2011 1,685
2012 1,808
2013 1,930
2014 2,051
2015 2,174
2016 2,300

Table 9: M@y, , values.

In this case, the Adjustment Factor (AF) compiles value given by a Brazilian DNA letter (Number

MDL 0152/2006/CIMGC) dated 22 September 2006, rsgméng 20% of flared methane in the baseline
scenario €g, ), as described in section B.6.2 above, such addbieuction efficiency of the flaring system

(epr) Of 96%, in the project case, as described preWooy Equation 25. The adjustment factor formula
is presented as follows:

AF = gp; [ Epp Equation 25

Where:
egL = Destruction efficiency of the baseline systeradfion);

gpr = Destruction efficiency of the system used inphgject activity that will remain fixed for the wle
crediting period (fraction) from Equation 26.A. $hialue is given from the next assumption:

SPR,}' =M / j‘l’fGPR,}.

project ¥y’

Equation 26

Where MG reflects the amount of methane generated duriegélar of the project activity estimated
using the actual amount of waste disposed in thefilh as per the latest version of the “Tool to
determine methane emissions avoided from dispdsaaste at a solid waste disposal site”. In anme-a
approach, the formula 25 and 26 reach the 24.A:

MDBL’y =gg * BECH4,SWDS,y* GWPCH4 Equation 24.A

After the application of formula 25, the Adjustméiactor achieved 29.76%.
After this systematic of calculation, the basekmeissions, in tCé, are presented in the table below:

Year BEy (tCO2e)

2010 77,201
2011 83,517
2012 89,614
2013 95,627
2014 101,652
2015 107,756
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| 2016 | 113,992 |
Table 10: BE values.

Project Emissions

For the Project emissions, the formula below isiaesl, as explained in section B.6.1:
PE, = PEc, Equation2.A
Where:

PEsc, = Emissions from consumption of electricity in theoject case. The project emissions from
electricity consumption (Rf&,) will be calculated following the latest versioffi ‘orool to calculate
baseline, project and/or leakage emissions froratetgty consumptiohfrom EB39, Annex 7.

The values calculated for the Project Emissiongyasen below:

PEyY = PEc
Year (tC0O2)
2010 131
2011 131
2012 131
2013 131
2014 131
2015 131
2016 131

Table 11: PE values.

In order to estimate the project emissions dudéoetectricity consumption, it is necessary todwlthe
applicability given, where the specific project qaias withscenario A which description i€lectricity
consumption from the grigpecifying the electricity purchased is from ¢niel only.

The project emissions are calculated based on oheerpconsumed by the project activity and the
emission factor of the grid, adjusted for transinis$osses, using the Equation 27 below.

PEecy= SECey,y* EFeLyy* (1 + TDLy) Equation 27

For the Equation 27, the table below is assembled:

Parameter Source
ECpyjy 350.4° MWhly Brasmetandroposal
Brazilian DNAY. Year-
EFeLy 0.3112 tCO,/MWh base: 2008

19 The value of 350.4 MWh/year is given IBrdseco Proposta_Sistema de queima biogdspcltiive, since there is foresaw an
installation of an energy generator working with ¢e@ of nominal capacity valued in 40kW, which isaal, that represents
the project energy consumption from the grid, beeathis generator will not be installed (40kW * 8f@60rs/year = 350.4
MWh/year).-

20 Al the emission factor calculation and explanatiiocuments can be found at MCT website:
http://www.mct.gov.br/index.php/content/view/72764 .html
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Default given in Tool to
calculate baseline, projec
TDL, 0.2 . and/or leakage emissiong
from electricity
consumptiohy as explained
in B.6.1.

Table 12: Definition of the parameters for Equatn

In the Project Activity, there is an electricity rsumption of about 350.4 MWh per year due to the
extraction and pumping system.

The CQ Emission Factor of the electric power generatierified in the National Interconnected System
(SIN — Sistema Interligado Naciopabf Brazil is calculated from the generation régis of the
dispatched plants consolidated by the National &iperof the Electric SystemONS — Operador
Nacional do Sistemaand, especially, for the thermoelectric plantssgfl fuel based). The calculation
procedure of the CQemission factor was developed jointly between Rkheistry of Science and
Technology MCT — Ministério de Ciéncia e Tecnolopi@nd the Ministry of Mines and EnergyIfME —
Minintério de Minas e Energ)a following as base th&ool to calculate the emission factor for the
Electricity SystemThis procedure is in accordance with the opesapiractices of SIN, regulated by the
National Agency of Electrical EnergANEEL — Agéncia Nacional de Energia Elétjica

Following that systematic, the GCEmission Factor started to be calculated by ONSE tfe
Interconnected National System and it is availdabl®e consulted online by the interested public and
investors. Moreover, the MCT supplies, besidesethission factor, a descriptive manual of the foasul
used in the factor calculations. Therefore, theiltes) emission factor for 2008 Eyig,cmy) is 0.3112
tCOe/MWh for 2008, since the Operation Margin value®i4766 tC@/MWh and the Build Margin in
0.1458 tCQe/MWh. Applying an arithmetic average, it achiekie 0.3112 tCg/MWh for the emission
factor of Brazilian Electrical Grid, where was dahie data for the project activity.

The operating margin for the project boundary iswatedex- postusing the full generation-weighted
average for the baseline year. The amount of faakumption for thermal generation for the project
boundary is available for Brazilian DNA. The avesdffyiq0m,y for the project activity is 0.4766 (kg
CO,e/kWh) in 2008. At the tables 13 below the valuesgiven.

Emission Factor of Brazilian National Grid 2008

Month Average Factor (tCO2/MWh)
Month
Jan Febr | March | April May | June | July Aug Sept Oct Nov Dec |Average

0.5727|0.6253 | 0.5794 | 0.4529 | 0.4579 | 0.518 | 0.4369 | 0.4258 | 0.4102 | 0.4369 | 0.3343 | 0.4686 | 0.4766

Table 13. Values of & om,yin 2008.

The build margin approach aims to make a “best gjues the type of power generation facility that
would have otherwise been built, in the absencih@fGHG mitigation project. For the project actvit
the data based on year 2008 are provided throug®ME The values for energy generation are defined
through the wholesale electricity market opera@CEE).
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The build margin is estimatezk-post,based on the most recent built plants, which cosapttie larger
annual generation compared to the recently bullb,2thus they represent the capacity additions ¢o th
system. The Efqsmy for the selected plants is 0.1458 in 2008.

Finally, the baseline emission factBFyiqcmy iS calculated as the weighted average of the @pgra
Margin emission factoHFgiq,0my) and the Build Margin emission fact@Fyiq gw,y):

EFgig,cmy = (Wam * EFgriaemy) +( Wom* EFgrid.om,y) Equation 28

Where:

wew= 0.5

won= 0.5

Both wgy andweoy have a value of 0.5 because the project activityhtydro Power Plant

For the TDL default, the tool gives some optionsase okcenario Aof the “Tool to calculate baseline,
project and/or leakage emissions from electricismsumptioih And as the baseline scenario does not
present any electricity consumption previous togiggect activity, the value applied is 20%.

Then, the project emissions are demonstrated dsltbwing table:

Year PE ec (tCO2e) Total PE y (tCO2ely)

2010 131 131
2011 131 131
2012 131 131
2013 131 131
2014 131 131
2015 131 131
2016 131 131
-~ IR 916

Table 14: Total estimated for Project Emissions.

Afterwards, the emission reduction is estimatedhythird Equation that:
ER, =BE - PE Equation 3

And since under methodology ACM0001, no leakagetrbasaccounted, the emission reductions are
demonstrated as the following table:

Year \ BE y (tCO2) PE y (tCO2) Leakage ERy (tCO2) \
2010 77,201 131 0 77,070
2011 83,517 131 0 83,386
2012 89,614 131 0 89,483
2013 95,627 131 0 95,496
2014 101,652 131 0 101,521
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2015 107,756 131 0 107,625
2016 113,992 131 0 113,861
TOTAL ‘ 669,358 916 0 668,442

Table 15: Demonstration of Baseline, Project Enaissiand Emission Reduction of the project activity.

| B.6.4 Summary of the ex-ante estimation of emissioeductions: |

: . : . : Estimation of Estimation of
Estimation of project | Estimation of the -
L e ; . leakage emission
Year activity emissimn baseline emission i
(tones of COe) (tones of COe) {EMES @ TEELETEE
COoe) (tones of COe)
2010 131 77,201 0 77,070
2011 131 83,517 0 83,386
2012 131 89,614 0 89,483
2013 131 95,627 0 95,496
2014 131 101,652 0 101,521
2015 131 107,756 0 107,625
2016 131 113,992 0 113,861
TOTAL 916 669,358 0 668,442
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| B.7  Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

Data / Parameter: f

Data unit: -

Description: Fraction of methane captured at thedd&SV/end flared, combusted or used in
another manner

Source of data to be [ Information from the operator of the solid wastepdisal site.

used:
\Value ofdata applied fq O
the purpose of
calculating expected
emission reductions in
section B.5:
Description of Annually
measurement methods
and procedures to be

applied:

QA/QC procedures to | -

applied:

Any comment: This value is given (ex-ante) by thettmdology ACM0001 — “Tool to
determine methane emissions avoided from dumpirggenst a solid waste
disposal site” as a default.

Data / Parameter: Wy

Data unit: tons

Description: Total amount of organic waste preveritem disposal in yeat (tons)

Source of data to be | Measurements made by the project participant.

used:

\Value of data applied f{ 232,235
the purpose of
calculating expected | Organic (Average tonfyear) Paper (Average ton/year

emission reductions in 190,861 41,374
section B.5:
Description of Continuously, aggregated at least annually. lteasured by the weighing scale

measurement methodg in the entrance of the landfill. Trucks are weighie the landfill entrance and
and procedures to be |exit. The difference of weights gives the amounivabte.

applied:
QA/QC procedures to | This value will be measured by a weighing scaléalfed in the entrance of theg
applied: landfill. They are calibrated BfPEN-RN(Instituto de Pesquisas Energéticas ¢

Nucleares -nstitute of Energetical and Nuclear Research)ealited by
INMETRO (Brazilian institute for metrology and dadation). This calibration
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follows the standards and procedures describ&bitaria INMETRO MICT
236/94".

Any comment:

Data / Parameter: Buix
Data unit: -
Description: Weight fraction of the waste tyjga the sampla collected during the year

Source of data to be
used:

Sample measurements made by the project participant

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

%
0.5305
0.115

Organic
Paper

Description of
measurement methods
and procedures to be
applied:

Sample the waste prevented from disposal, using/éiste categorigs as
provided in the table fdDOCj andkj, and weigh each waste fraction. The siZ
and frequency of sampling should be statisticaipiicant with a maximum
uncertainty range of 20% at a 95% confidence levgla minimum, sampling
should be undertaken four times per year.

QA/QC procedures to
applied:

Any comment:

This parameter only needs to be moettd the waste prevented from dispog
include several waste categorjeas categorized in the tables ROCj andkj.

al

Data / Parameter: z
Data unit: -
Description: Number of samples collected duringytbar x

Source of data to be
used:

Project participants

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

12 (for 2004)

Description of
measurement methods
and procedures to be
applied:

Continuously, aggregated annually.

QA/QC procedures to
applied:

This parameter only needs to be monitored if thstevarevented from disposa
includes several waste categoljieas categorized in the tables BOC andk;.

1

Any comment:

Data / Parameter:

Equid,CM,y (= EFEL,j,y)

Data unit:

tCQMWh

Description:

Combined margin emission factor fa gnid in year y

2L This procedure is available at: http://www.smfbalasicam.br/calibracao/legislacao.htm. Accessed inlApBO09.
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Calculated based on data published by Brazilian/Diing the procedures ir
the latest approved version of the “Tool for thizgktion of emission factor
for an electricity system”. This procedure of cétion was made by Braziliar
DNA for the National Interconnected System as dbeedrin section B.6.3..

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

10.3112 (base year: 2008 for ex-ante estimative)

Description of
measurement methods
and procedures to be
applied:

Follow procedures as described in the “Tool for¢hkulation of emission
factor for an electricity system”.

QA/QC procedures to hen order to present the national emission facter,National Operator of the
applied: System provides tMCT the original data to do the calculation procedure.
Any comment:

Data / Parameter: EFyria.omy

Data unit: tCOequ/MWh

Description: CQ Operating Margin emission factor for the natiogdl

Source of data to be
used:

DNA published data calculated accordingrtmol for the calculation of
emission factor for an electricity system

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

0.4766 (base year 2008)

Description of

and procedures to be
applied:

measurement methods

Follow procedures as described in the “Tool for¢hkulation of emission
5 factor for an electricity system”.

QA/QC procedures to
be applied:

In order to present the national emission factioe, National Operator of th
System provides tMICT the original data to do the calculation procedure.

D

Any comment:

Data / Parameter: EFyria.emy
Data unit: tCO.equ/MWh
Description: CQBuild Margin emission factor for the Brazilian efgcal System

Source of data to be
used:

Data obtained from ONS (National Operator Systemd) Galculated according
to Tool for the calculation of emission factor for electricity system

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

0.1458 (base year: 2008)

Description of

and procedures to be

measurement methods

Follow procedures as described in the “Tool fordhkeulation of emission
5 factor for an electricity system”.

applied:
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QA/QC procedures to
be applied:

(0]

In order to present the national emission factioe, National Operator of th
System provides tMCT the original data to do the calculation procedure.

Any comment:

Data / Parameter: TDL,
Data unit: -
Description: Average technical transmission anttitistion losses for providing electricity

to source j in year y

Source of data to be
used:

As described in the “Tool to calculate baselinejgut and/or leakage

emissions from electricity consumption”, the projectivity comprises the
scenario A and in the project case, a defaultrgbsethe methodology is used
(20%) for project and leakage electricity consummpti

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

10.2

Description of
measurement methods
and procedures to be
applied:

For a):TDLy should be estimated for the distribution and traasimn network
of the electricity grid of the same voltage asdbanection where the propose
CDM project activity is connected to. The technidiskribution losses should
not contain other types of grid losses (e.g. cornsraklosses/theft). The
distribution losses can either be calculated byptiogect participants or be
based on references from utilities, network opesato other official
documentation.

QA/QC procedures to b
applied:

é\nnualy. In the absence of data from the relevaatr ymost recent figures

should be used, but not older than 5 years.

Any comment:

Data / Parameter: Vi
Data unit: -
Description: Volumetric fraction of component ithre residual gas in the houmherei =

CH41 C01 CQa 021 H21 N2

Source of data to be
used:

Measurements by project participants using a coaotis gas analyzer

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

=

Description of
measurement methods
and procedures to be
applied:

Ensure that the same basis (dry or wet) is corsibfer this measurement an
the measurement of the volumetric flow rate ofrésdual gasKVge ) when
the residual gas temperature exceeds 60 °C. Mebsantinuously. Values to
be averaged hourly or at a shorter time interviakre is an unit of Command
unity and system automation that allows the suppioat! data referred to the
biogas, such as Physical-chemical properties asdiga.

QA/QC procedures to b
applied:

d\nalyzers must be periodically calibrated accordmthe manufacturer’s
recommendation. A zero check and a typical valeeklishould be performed
by comparison with a standard certified gas.
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Data / Parameter: FVereh
Data unit: nvh
Description: Volumetric flow rate of the residuasgin dry basis at normal conditions in

the hourh

Source of data to be
used:

Measurements by project participants using a flatem

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

=

Description of
measurement methods
and procedures to be
applied:

Ensure that the same basis (dry or wet) is corsifar this measurement an
the measurement of the volumetric fraction of athponents in the residual
gas {vi) when the residual gas temperature exceeds @adé&sured
continuously. Values to be averaged hourly or gtiater time interval.

QA/QC procedures to fge-low meters are to be periodically calibrated adcay to the manufacturer’s
applied: recommendation.

Any comment: -

Data / Parameter: too.n

Data unit: -

Description: Volumetric fraction of On the exhaust gas of the flare in the hiour

Source of data to be
used:

Measurements by project participants using a coatia gas analyzer with
infrared sensor and flow meter by pipelifit¢ pipe).

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

=

Description of
measurement methods
and procedures to be
applied:

Extractive sampling analyzers with water and paléites removal devices or
situ analyzers for wet basis determination. Thatpai measurement (samplir]
point) shall be in the upper section of the fl&8@% of total flare height).
Sampling shall be conducted with appropriate sarggrobes adequate to hi
temperatures level (e.g. inconel probes). An exeelyshigh temperature at th
sampling point (above 700 °C) may be an indicatia the flare is not being
adequately operated or that its capacity is noyjeate to the actual flow.
Measured continuously. Values to be averaged haurst a shorter time
interval.

n

|\
mj

QA/QC procedures to b
applied:

d\nalyzers must be periodically calibrated accordmthe manufacturer’s
recommendation. A zero check and a typical valeekishould be performed
by comparison with a standard gas.

Any comment:

Monitoring of this parameter is onppécable in case of enclosed flares and
continuous monitoring of the flare efficiency.

Data / Parameter:

fVenaren

Data unit:

mg/m
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Concentration of methane in the exhgas of the flare in dry basis at norma
conditions in the houn

Source of data to be
used:

Measurements made by the project participant uwsic@ntinuous gas analyze
with infrared sensor and flow meter by pipeliRi@ pipe).

—

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

r

Description of
measurement methods
and procedures to be
applied:

Extractive sampling analyzers with water and paldtes removal devices or
situ analyzers for wet basis determination. Thatpai measurement (samplir]
point) shall be in the upper section of the fl&8@% of total flare height).
Sampling shall be conducted with appropriate sarggrobes adequate to hi
temperatures level (e.g. inconel probes). An exeelyshigh temperature at th
sampling point (above 700 °C) may be an indicatia the flare is not being
adequately operated or that its capacity is noyjeate to the actual flow.
Measured continuously. Values to be averaged haurst a shorter time
interval.

n

<
mj

QA/QC procedures to i
applied:

d\nalyzers must be periodically calibrated accordmthe manufacturer’s
recommendation. A zero check and a typical valeekishould be performed
by comparison with a standard gas.

Any comment:

Monitoring of this parameter is onppéicable in case of enclosed flares and
continuous monitoring of the flare efficiency. Maesment instruments may
read ppmv or % values. To convert from ppmv to n&yamply multiply by
0.716. 1% equals 10 000 ppmv.

Data / Parameter: Thare
Data unit: °C
Description: Temperature in the exhaust gas ofléne

Source of data to be
used:

Measurements made by the project participant.

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

=

Description of
measurement methods
and procedures to be
applied:

Measure the temperature of the exhaust gas stretire flare by a Type N
thermocouple. A temperature above 500 °C indidhatasa significant amount
of gases are still being burnt and that the flaregerating. Continuously

QA/QC procedures to b
applied:

el hermocouples should be replaced or calibratedyeresr.

Any comment:

An excessively high temperature atstmapling point (above 700 °C) may b¢
an indication that the flare is not being adeqyatplerated or that its capacity

1”4

is not adequate to the actual flow.

Data / Parameter:

I—FGtotal,y

Data unit:

m/yr
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Description:

Total amount of landfill gas captusgdNormal Temperature and Pressure in
year

Source of data to be
used:

Project participants

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

Description of
measurement methods
and procedures to be
applied:

Measured by a flow meter: LANDIS GYRT-SAGA 1000, aeb45N-2X1C.
Data to be aggregated monthly and yearly.

QA/QC procedures to
be applied:

Flow meters should be subject to a regular maimsnand testing regime to
ensure accuracy.

Any comment:

Measured in Normal Conditions of Terapgre and Pression

Data / Parameter: LFG fiarey
Data unit: m
Description: Amount of landfill gas flared at NorhT@mperature and Pressure

Source of data to be
used:

Project participants

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

Description of
measurement methods
and procedures to be
applied:

Measured by a flow meter: LANDIS GYRT-SAGA 1000, adeb45N-2X1C.
Data to be aggregated monthly and yearly for elach.f

QA/QC procedures to
be applied:

Flow meters should be subject to a regular maimemand testing regime to
ensure accuracy

Any comment:

Data / Parameter: PEfiare.y
Data unit: tCQ
Description: Project emissions from flaring of tiesidual gas stream in year y

Source of data to be
used:

Calculated as per the “Tool to determine projedssions from flaring gases
containing Methane”.

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

Description of
measurement methods

As per the “Tool to determine project emissionsrftitaring gases containing
Methane”.

INFCCe A
~w
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and procedures to be
applied:

QA/QC procedures to
be applied:

As per the “Tool to determine project emissionsrfritaring gases containing
Methane”.

Any comment:

Data / Parameter: Wena
Data unit: MCH,/ m’LFG
Description: Methane fraction in the landfill gas

Source of data to be
used:

To be measured continuously by project participasisg an electronic panel.

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

Description of
measurement methods
and procedures to be
applied:

Methane content will be measured continuously \itixed gas analyzer wit

5 infra-red sensor and tubular flow meter: Pito tutyethe project developer. Th
gas analyzer will be maintained and calibrated leetyu in line with the
manufacturer’'s requirements in order to ensure faatory standards O
accuracy are maintained.

e

QA/QC procedures to
be applied:

The gas analyzer should be subject to a regulanter@nce and testing regim
to ensure accuracy.

D

Any comment:

Data / Parameter: T
Data unit: °C
Description: Temperature of the landfill gas

Source of data to be
used:

Project participants

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

Description of
measurement methods
and procedures to be
applied:

Measured to determine the density of methagg.D

5 NO separate monitoring of temperature is necesghen using flow meters that
automatically measure temperature and pressureessipg LFG volumes in
normalized cubic meters.

QA/QC procedures to
be applied:

Measuring instruments should be subject to a regudantenance and testing
regime in accordance to appropriate national/irtéional standards.

Any comment:

Data / Parameter:

[5)

Data unit:

Pa

Description:

Pressure of the landfill gas
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Source of data to be
used:

Project participants

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

Description of
measurement methods
and procedures to be
applied:

Measured to determine the density of methagg.D
5 No separate monitoring of temperature is hecesghen using flow meters that
automatically measure temperature and pressureeesipg LFG volumes in
normalized cubic meters.

QA/QC procedures to
be applied:

Measuring instruments should be subject to a regudéntenance and testing
regime in accordance to appropriate national/istional standards.

Any comment:

Data / Parameter: PEc,
Data unit: tCQ
Description: Project emissions from electricity saomption by the project activity during

the year y

Source of data to be
used:

Calculated as per the “Tool to calculate projecissians from electricity
consumption”.

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

r131 (average valuel/year)

Description of
measurement methods
and procedures to be
applied:

As per the “Tool to calculate project emissionsfrelectricity consumption”

QA/QC procedures to b
applied:

éAs per the “Tool to calculate project emissiongrfrelectricity consumption”

Any comment:

Data / Parameter: MGprg,
Data unit: tCH
Description: Amount of methane generated duringya y of the project activity

Source of data to be
used:

Project proponents

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

19,329.95 (average of methane production per yBtaase see calculation
spreadsheet

Description of

Estimated using the actual amount of waste dispwste: landfill as per the

measurement methods

latest version of theTool to determine methane emissions avoided from
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and procedures to be |dumping waste at a solid waste disposal’si@alculated annually.
applied:
QA/QC procedures to heAs per the latest version of th&dol to determine methane emissions avoided
applied: from dumping waste at a solid waste disposal site

Any comment: -

Data / Parameter: EG,,
Data unit: MWh
Description: Onsite consumption of electricity paed by the grid attributable to the projgct

activity during the yeay
Source of data to be | Onsite measurements
used:
Value of data applied fqr350.4
the purpose of
calculating expected
emission reductions in
section B.5:
Description of Use electric meters (given iBoseri” — energy generator, transmissor and
measurement methods| distributor inNatal) continuously, aggregated at least annually.

and procedures to be

applied:

QA/QC procedures to HeCross check measurement results with invoicesdatiased electricity if

applied: relevant. The energy concessionaire is responfaibkbe calibration of the
electric meter.

Any comment: Applicable for all cases except whaggon B4 is used.

| B.7.2 Description of the monitoring plan: |

According to ACMO0001 - version 10, when a landfilioject only flares the methane, only one flow-
meter must be installed provided that the meted isealibrated periodically by an officially acdited
entity.

All other data need to be monitored continuousiypuigh proper meters or analyzers. The flare efficy
will be monitored by the combustion chamber temjueeaand the landfill gas flow by the flare system.
The monitored data will be kept for, at least, Zrgeafter the last crediting period by the project
proponent.

Considering thaBerects Landfill facilities will have computer-based gaument and generate continuous
data, such equipment will be used for generatintp delevant for the annual emission reduction
verification report.

The responsible for implementing the monitoringnplaill be the technical manager 8erecoLandfill

and his team. The Operational Area, such as thdillaoperators and manager will also be respoiesibl
for the day-to-day operation of the landfill gas nitoring, flaring and the party responsible for
developing the data and registration forms for Hertclassification. And also an automatic system

22 Companhia Energética do Rio Grande do Nowevw.cosern.com.br/
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controlling flare adjustments, blowers speed amadnalsystem in failure case is under the technezaint
of the landfill (operators and manager) respofigibi

1. Operational structure.

It will be based on daily monitoring of the LFG Wildfrom the gas extraction stage to the landfill gas
flaring. Continuous measurers of gas flow and flagas meter will be installed along the landfilsga

extraction network. The main purpose is the dineahitoring by the landfill operators, being coomatied

by the landfill manager, of any fugitive emissioasd the empirical calculation of the landfill gas
generated.

2. Monitoring follow-up process.

All data collected following the B.7.1 will be restered and transferred to electronic spreadshaedtsra
other suitable electronic files by the landfill oprs and their technical manager. The calibration
certificates should be stored as paper copies alidration data would be subject to quality control
procedures as described in each description of ttathe monitored (Quality control and Quality
assurance). The management structure will alsorengwat the monitoring equipment is perfectly
calibrated based on the INMETEGtandards (Brazilian institute for metrology amdilration).

Following an internal audit of the collected dataried out by the Project developer, the electrolaita
would be verified by an independent Designated &tgeral Entity (DOE), on an annual basis. The DOE
would issue a verification report based on the da&ets to calculate emissions reductions.

3. The management structure.

The landfill operator will be responsible for treig of the monitoring and operation staff with tinedp of

the equipment manufactures, developing written wwdcedures for the local system operation related
the monitoring equipment. This team will create kvachedules, periodic maintenance methods and
judgment criteria.

The operating personnel will receive training ire thperation and maintenance of the system by its
provider, in order to allow them to operate it andnitor the operation according to high standaftie
equipment provider will give technical support foe system maintenance and operation.

Then, the technical team will manage the monitgringality control and the quality assurance
procedures carried out at the landfill premisesitifew detailed procedures for monitoring shall be
developed during the final design of the facilities

2 http:/ivww.inmetro.gov.br/
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B.8 Date of completion of the application of the bseline study and monitoring methodology
and the name of the responsible person(s)/entity&g

The baseline study for the project activity and itaing methodology were completed on 06/08/2009

by CantorCO2e Brazjl which is not a project participant. Below, themma of person and entity
determining the baseline:

Name of person/Organization Project Participant

Adriana Berti
Cantor COZ2e Brasil
Séo Paulo, Brazil.
Tel: +55 11 5083 3252 NO
Fax: +55 11 5083 8442

e-mail: aberti@cantorco2e.com.br
WWW: www.cantorco2e.com

Table 16: Name of person/organization responsihiéhfe baseline study (project developer).
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| C.1.1. Starting date of the project activity |
01/01/2010

This date is related to the registration of thgqmbin the UNFCCC, since the project proponent anly
proceed with the project activity when the reveisugeceived. So far, there is no signed proposalnn
definitions were taken, financially.

\ C.1.2. Expected operational lifetime of the projetcactivity: \

25 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: \
01/01/2010 or the date of registry (whichever tera

\ c.21.2. Length of the first crediting period \

7 years — 0 month.

\ C.2.2. Fixed crediting period \

\ C.2.2.1. Starting date: \

Not applicable.

\ C.2.2.2, Length: \
Not applicable.
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\ SECTION D. Environmental impacts \

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

Natal Landfill was built according with all the specificationsesfvironmental and sanitary engineering,
constituting an adequate technological alterndtva final destination of domiciliary solid waste the
metropolitan area dflatal, which were indiscriminately disposed in rubbisimg.

The installation and operation of the landfill wesebmitted to arEIA/RIMA (Environmental Impact
Assessment) which is mandatory by the law, desdrilpethe article 225 of the Brazilian Federal
Constitution Constituicdo Federal Brasileidaand it were approved by the responsible envirariate
agency IDEMA Rio Grande do Norte'mstitute to Economic Development and Environment)

Based on the results of the Assessment, the emvéntal licenses were granted to tHatal Landfill
which is in accordance with federal, state and wipal legislation, the determination of the
Environmental Ministry and the resolutions of the8lian Environment Advice (CONAMA). After the
licensing process, the Operational License N° 20086289/TEC/RLO — 0614 (dated of Februar¥y, 7
2007) had been renewed and replaced by N° 200B40BITEC/RLO — 1662 was granted3&RECO
S/A permitting Sereco’s.andfill activities, dated of 2August, 2008.

However, the proposed CDM Project will collect amelstroy landfill gases produced by the landfill
operation. It will reduce both global and local ommental effects of uncontrolled emissions.

Baseline scenario: the main global environmentaktem over these compounds is the fact that they ar
Greenhouse Gases. LFG also contain over 150 t@o@anents that can cause other local and global
environmental effects such as odor nuisances,osphéric ozone layer depletion, and ground-level
0zone creation, also related to the project agtivit

Project activity: Through an appropriate managemieat landfill gases will be captured and combusted
removing the risk of toxic effects on the local commity and environment, including freatic layers,
watercourse pollution and odor nuisances. Besttiese will be an improvement of air quality, sirtbe
odors related to CHoroduction will be reduced.

Thus, the installation of a set of wells designdtedjas collection and consequent flaring willdeato a
daily monitoring (as stated at the monitoring plamd proper landfill operation and no significant
adverse impacts are expected due to the projaeitadtnplementation.

D.2. If environmental impacts are considered signifant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

Not applicable for the project activity.
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SECTION E. Stakeholders’comments \

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

According to the Resolution number 1 of the Braxzililnter-Ministerial Commission on Climate

Changé' (BIMCCC), invitations for comments by local stakéders are required by the Brazilian

Designated National Authority (DNA) as part of fme@cedures for analyzing CDM projects and issuing
letters of approval. Although the Resolution numBenf March, 8 2008, was considered in order to

invite the stakeholders, since it replaces thestndiof 39 Article of Resolution 1 of BIMCCC.

The DNA required project participants to commurecaith the public through letters, to be sent ingt
for comments to:

- The Brazilian national NGO’s forum.

- The local attorneys’ and prosecutors’ agency.

- The municipality’s chamber (mayor and assembly)ne

- State’s and municipal’s environmental authorities

- Local communities’ associations.

As defined by the Designated National Authority (®Nthe project developer sent information lettiers
the key institutions, describing the major aspedtthe implementation and operation of the proposed

project. The project participant should leave 3@sdapened for comments. The letters were distribute
by SERECO S/A by mail to the key institutions.

E.2. Summary of the comments received.: \

No comments have been received.

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

Not applicable, as no comments were received.

24 1ssued on December 2nd of the 2003, decree froyr7fiu 1999.
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Organization: Sereco S/A
Street/P.0O.Box: Romualdo Galvao Street
Building: 1703

City: Natal

State/Region: Rio Grande do Norte
Postfix/ZIP: 59056-100

Country: Brazil

Telephone: + 55 84 3231-5859

FAX: + 55 84 3231-5859
E-Mail: henrique.muniz@braseco.com.br
URL: www.braseco.com.br

Represented by:

Henrigue Muniz Dantas

Title: Administrative Director
Salutation: Mr.

Last Name: Dantas

Middle Name: Muniz

First Name: Henrique
Department: Managing

Mobile: + 55 84 9431-6060
Direct FAX: + 55 84 3311-5859
Direct tel: + 55 84 3311-5859

Personal E-Mail:

hmdantas@terra.com.br

Table 17: Project proponent information.
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

There are no public financing for the project.
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Annex 3
BASELINE INFORMATION

Below, the parameters and data sources used torile¢ethe baseline for the project activity.

Estimated Total of waste disposed

(tons/year)
2004 108,623
2005 272,555
2006 301,815
2007 310,027
2008 312,140
2009 326,850
2010 342,253
2011 358,382
2012 375,271
2013 392,955
2014 411,474
2015 430,865
2016 451,169

Table 18: Projection of waste disposal in Natal LAlhdSource: Sereca_andfill?®.

The waste disposed from 2004 to 2008 comes frotaridal records of the landfill.

In order to make a projection for the following y®asince the PDD was finished in August/2009, the
growth rate was calculated between the period 202308.

The calculated rate was 4.71% and a spreadsheeingdé@mating the calculation was made available ¢o th
DOE.

The growth rate of first year (2004 to 2005), was$ considered because the number of municipalities
which waste has been disposed in Natal landfillihaseased in this year, then the rate, considahiigg
period, would not be representative.

BData available at: http://www.braseco.com.br/2008/navegacao/ver_notibiadid_noticia=119 Access: 28/08/2009.
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Annex 4

MONITORING INFORMATION

The monitoring methodology is based on direct mesmant of the amount of landfill gas captured and
destroyed at the flare platform to determine thangjties as shown in Figure 03.

The monitoring plan provides for continuous measwnat of the quantity and quality of LFG flared and
the Quality Control (QC) and Quality Assurance ((@&)cedures are necessary to ensure consistency on
the monitoring equipment and the data collected.

1. Monitoring Process

Below, the monitoring plan defines a set of par@meetn order to calculate the main project activity
variables.

At the figure 03 in section B.3, the landfill gdewis through the gas network up to the flaring poin
where the monitoring equipment is placed. Severasars are placed on-line to the gas pipelinederor
to measure continuous gas flows and this gas fl@temmust be calibrated by an officially accredited
entity.

Monitoring the Project’'s ER performance requiresper data collection and processing by the Project
Operator. Serects software will be fed by an Organizational Tealatt will be responsible for
performing it (monthly) and also supervising. Tloftware will report each necessary data to the ROE
Verification Process.

All data required for the Monitoring Plan will conimm the Project Operator’s information systent an
it is the responsibility of the Project Operatoretosure that this data is made available monthighéo
software.

It is believed that the monitoring approach presénin this MP will result in an accurate, yet
conservative calculation of ERs. However some uag#res, especially errors in the data monitoangd
processing system, may result in a discrepancyhemtonitored ERs and, then, the verified ERs. The
Project Operator is expected to prevent such ereaord the verification audits are expected to uacov
any potential ones. Given that CERs can only btfiegr after Verification, there is a significamternal
incentive for the Project Operator to perform dafps related to data collection and calculations as
accurately as possible.

In doing soSerecawill:

- Provide all necessary monitoring information toilfeate the verification work, and cooperate
with the DOE in a timely manner on all data regsi@std questions;

- During the crediting period, always take into aggoequests by the CDM Executive Board and
conduct preparatory work for the verification taaib high quality and efficient results.

Training is an important element in successful nwirig of ERs. The Monitoring Plan associated to a
training program will build the ability for the Ogaional Team ofSerecoto replicate - on an ex-post
basis — an equivalent process that has been demmastin this PDD for an ex-ante emissions
calculation. All relevant personnel may be traiaéd one- day workshop on a comprehensive sebts to
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and knowledge required to implement the MP, ineigdia) accurate monitoring of the performance and
output characteristics of the plant for recordimgl &eeping accurate data; (b) collection and irztign

of utility data for the current year; (c) incorptom of these data sets into Excel spreadsheepaze by
the project proponent.

Adequate equipment will be defined and obtainednduproject construction, which will be used for
monitoring gas flows, flare temperature and LFG gambustion. Procedures for maintenance and
installation of equipment, as well as calibratiomill be performed according to manufacturer's
specifications. All measurements, data gatheriegond keeping, and procedures for dealing with
possible data adjustments will be performed takimig consideration the specific data gathering
requirements of the Monitoring Plan, and will alseet the requirements of both ACM0001 and the
“Tool to determine project emissions from flaringsgs containing methan&erecoLandfill is designed
for performing quality control on the data collectj and provides procedures to guarantee the agcura
of the results. The quality control procedures deiéth data collection, processing, record keepind a
cross-checking. It is therefore, expected thathte approach presented in this PDD will result in an
accurate, yet conservative calculation of ERs.

The following information must be provided by theject Operator:
- Shall directly measure the Gestroyed by flaring and from generation follow#&g@MO0001.

- Shall estimate the project emissions following tffool to determine project emissions from flaring
gases containing methane”.

For those data, the Quality Control and Organiraii&tructure can be seen below:
Flaring Data:
* LFG flared registered by the flow meter (continucueasurement);

* Volumetric flow rate of the residual gas in dry iseet normal conditions measurement according
to the “Tool to determine project emissions froarifig gases containing methane”;

« Average methane fraction of the measured LFG bgnéirtuous gas quality analyzer.

Quality of Data Processing:
e Original Data;
e Organized Data,;
* Entered Data;
* Processed Data;
¢ Results;
« All must be recorded and manipulated in an Excedasheet with records of data points;

e Yearly consolidation of monthly calculations.

Quality of Data Storage:

« Prevent Excel version problems by updating Excéivsoe package every year in PCs used for
ER calculation;



{@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. INROCE
\°e. 7 ~w

CDM - Executive Board
Page 66

« Keep all data for 2 years after the end of theitirggperiod or the last issuance of CERs for this
project activity;

» Save document with last date in which an alteratvas made so that old versions are kept on
disc;

* Keep all written documentation in a folder thatlviaé provided to the DOE together with the
data collected in Excel.

2. Emissions reduction calculation process

The monitoring process will establish the effectamission reductions occurred at the landfill. THe&
generated at the cells will flow through the gasmoek to the gas treatment system under pressure
conditions. The monitoring operation will result t80,equ. as the LFG is being flared.

For this purpose, the quantity of LFG¥nand the methane content (%) of the LFG are mmtoThe
equation below outputs the amount of £@n tons):

The amount of waste displaced on site is definedhbytechnical equipment and the operational team.
The monitoring methodology schedules a continuawsesing of the defined values and the further
storage on a data-logger (set on place). Finallg, data will be daily download and archived on

electronic format. Please refer to the B.7.1 foreriaformation.

3. QA/QC procedures (Data consistency)

The planning procedures are set to ensure consystanthe monitoring equipment and sensors (Quality
Control) and the data collected (Quality Assurante)ases of failure of measurement, failure Wwél
reported to equipment supplier and repairs carded If repair is not possible, equipment will be
replaced by equivalent item within one month. Railevents will be recorded in the site events logkb

In addition, an alarm system in failure case wdldgopted.

The procedures are defined and based throughofbltbeiing points: process scheduling, operatiod an
maintenance plan, data collecting and data regmtraequipment calibration, quality auditing and
quality prevention plan. The procedures also inelmieasures to solve non-conformities due to the
implementation, operation and maintenance of thgpt activity.

The data to be included within the QA/QC procedw@sesponds to B.7.1 on this PDD. The uncertainty
level for the data was set in low. In order to eaghe reliability of the sensors, the followingeoation
steps will be undertaken:

1. On-field sensors.
« LFG flow meter

The meter will provide two values, the daily amooht.FG (n?) stored by the data-logger and
the total value which passed through the flow mefgne valuator will check both for
consistency.

« Methane analyzer.

The most important parameter at the gas analyzbeisormal deviation from the marginal error
presented at the electronic device. In order taiensonsistency, the project developer will
follow the operation guidelines set up by the fedni and technical standards provide by the
Brazilian Technical Standard AssociatigxB(NT) for the sensor operation.
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e Temperature and pressure sensor.

The temperature and pressure will also suffer timéme deviation outside boundaries of the
normal deviation set up by the fabricant. In ordeensure consistency, the project developer will
follow recommendations on the operation guidelidesned either by the fabricant and the
Brazilian Technical Standard AssociatigkB(NT) for the sensor operation.

2. Data logger

Several models for data logger are available atthgket. The data logger will be connected diretily
the electronic devices (PLC, flow meter, analyzemperature sensor). The performance of the data
logger will allow hourly registration of the B.7data being daily checked for consistency.

3. Energy meter

The electrical power consumption is measured bynsieha kWh-meter.

4. Operation and validation

Currently, the project owner develops its own offenaand environmental monitoring at the landfilida
landfill premises. The current operation plan marsithe flux of the percolated liquid from landfiti the
final treatment, the water quality at the freatigdrs, cleaning and pest control activities andllfjn the
administration of the existing re-forestation aitiéds. The operation routine scheduled for the gubj
activity will be added to the existing operatioarpl

Moreover, the project proponent will prepare anrapen handbook for the monitoring plan. The manual
will define the necessary technical and safety @udaces for normal operation and the emergency
measures for the project operation.

The project proponent is the only responsible fug pperation of the guidelines described at the
handbook. Also the project proponent will ensureugih human and material resources for the
accomplishment of the activities within the monitgr plan, offering training for the monitoring
personal.

5. Requlatory requirements governing landfills inr&il.

The project developer will be responsible for tmalgsis and direct monitoring on the governmental
rules regarding the landfill gas capture and desbn.

6. Corrective, Preventive and Improvement actions.

Actions and procedures are here defined for trgatimd correcting non-conformities, deviations fribm@
Monitoring Plan and Operational Manual, observedtivy landfill operator or during the periodic
monitoring. In case of non-conformities regardiig tmaintenance and operation, further actions are
implemented:

1. Problem analysis: Definition of the origin, causesl further actions to be undertaken.

2. Corrective actions: Administration staff will impleent and report to the technical staff the
necessary measures.
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