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\ A.1  Title of the project activity: \

Natal Landfill Gas Recovery Project. Version 06.
Date: 17/03/2010 (DD/MM/YYYY)

A.2. Description of theproject activity : \

The city ofNatal, situated in the Northeast region of Brazil ha®siimated 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, fdrime the 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 greenbtfast, 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 manag¢men
practices which became possible by a new finamothanism (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, whihthie same scenario prior to the start of the
implementation of the project activity. With thepteamentation of the proposed project, this gas bell
less hazardous to the global warming problem, deimg 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 tramsdhe CHto CQO..

Moreover, the project activity will present posdieffects on health and amenities in the local,area
significantly reducing vectors and odors causedhieylandfill activities in the baseline scenarioves|
eliminating the risk of explosions on the landfillrroundings 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 created hie $ystem’'s assembly process and permanent
positions to maintain and manage the LFG captusteryoperations 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

TheNatal 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 orderkte
distant from the residential area. Therefore thelfil does not cause local negative impacts to the
inhabitants ofCeara-Mirim The geographical coordinates are Latitude Sdafihi’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 wasveloped in order to collect and destroy the fiind
gases that, in the absence of the project activitguld be released into the atmosphere causing
undesirable odors and diseases vectors prolifaraliberefore the technology that will be utilizedl w
drastically improve the safety of the landfill opons. 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 progetivity will reduce the GHG emissions that wibul
happen in its absence that is the baseline scemnaniere no biogas is collected and the landfill as
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 asgr@loand monitoring equipment, LFG treatment and
high efficient flare. However, local technology fitve project activity will be used, where possilae
latter applies for the components used on theoadfiiorizontal drains, gas network and pumps whigh
made in Brazil.

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

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

Collectors pipes;
Compressors;

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

LLFG - Landfill gas
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In the project activity situation, besides the emeénts listed above, it will be installed the fhayi
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 (LAND&RE), Command and Automation System Unit, as
described below:

« Extractor Unit (or aspiration)

This part is composed by a mechanical extractoh wisitive movements, activated through pulleys,
chains and a 440 Volt and 30 HP explosion proofctele engines with modulated operation
automatically adjusted according to the biogasuaw 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 befahnis
unit.

- Extraction capacity (via aspiration): 1,600 fnour 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 destructionp(agimately 1,600 Nrith, 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 raad
a 100 mm ceramic fiber, composed by fixed modulegie 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 ceramiberf 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®®egh 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 superiowayinfor 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 Hdregas 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 flarifighe
minimal destruction rate is between 96% and 98%.

e« Command and Automation System Unit

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

e Auxiliary Unit

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

vears Annual estimation of emission reductions
(in tonnes of CO2e)
August to December 2010 32,112
2011 83,386
2012 89,483
2013 95,496
2014 101,521
2015 107,625
2016 113,861
January to August 2017 70,156
Total estimated reductions (tCO2 equ.) Sl
Total number of crediting years 7
Annual average over the crediting period of 99,091
estimated reductions (tones of CO2 equ.)
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There will be no public funding on the project.

| SECTION B. Application of a baseline and monitorirgy methodology |

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

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

"2 version 5.2;

* “Tool for the demonstration and assessment ofithafdhlity
« “Tool to determine project emissions from flariggses containing methadgEB28 Annex 13;

* “Tool to calculate baseline, project and/or leg&kamissions from electricity consumptiGnEB39
Annex 7, version 01,

« “Tool to determine methane emissions avoided fohsposal of waste at a solid waste disposal %ite”
EB 41 Annex 10, version 04;

« “Tool to calculate the emission factor for ancsfieity system®, EB35 Annex 12, version 01.1.

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

The applicability of the methodology and the taae described below:

The methodology ACMO0001, version 11, is applicaioldNatal Landfill project due to the fact
that the captured Landfill biogas is flared destigymethane and the baseline scenario was theaparti
atmospheric release of the gas. Then, the methggabcludes situations such as:

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

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

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

2 Tool available athttp://cdm.unfccc.int/methodologies/PAmethodolddigditionality Tools/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/PAmethodoldigiess/am-tool-07-v1.1.pdf
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The proposed project activity correspondstéon a) of ACMO0001, version 11, since it consists in the
capture and flare through enclosed flare systetheofandfill gases, only.

For the Tool to determine project emissions from flaringsgm containing methaheEB28
Annex 13, the applicability conditions are:

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

* The residual gas stream to be flared shall baidd from decomposition of organic material (tlylou
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 &@ptions, since the landfill comprehends the
decomposition of organic material through a lahdiild 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 leakageissions from electricity
consumptioly EB39 Annex 7, version 01, it is necessary toitbdine with, at least, one out of the
following three scenarios related to the sourcedeaytricity consumption:

e 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 smriof
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 gniiga) fossil fuel fired captive power plant(s).€n
or more fossil fuel fired captive power plants @ierat 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 etetgrid.

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 site’, EB 41 Annex 10, version 04, that calculates lasetmissions of methane from waste
that would in the absence of the project activigydisposed at solid waste disposal sites (SWD$)nno
stockpiles (as determines the applicability conds). Emission reductions are calculated with st fir
order decay model and also the tool is applicableases where the solid waste disposal site, where
waste would be dumped, can be clearly identifidte Tool is not applicable to hazardous wastes.eSinc
the place where waste (that is not hazardouspsdatied is clearly identified in the project adyiythen
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 substituteseicity 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. Howevexr finoject activity does not comprise savings of
electricity nor supplies energy to the grid, tlueltmay be referred torool 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, thatlietcase 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 C€mnissions within the boundary of the project
activity: the waste decomposition. The project aiiss are due to the use of electricity in extractnd
pumping the landfill biogas. The emissions of Ad®the equipment of extracting and pumping theyag

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 NZQ emissions are small compa}red to4QH
of waste at the N,O No emissions from Ifandfllls. Exclusion of this
landfill site gas is conservative. _
co, No 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 baseline 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 thermql 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 emission
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 in
Emissions from the project activity boundary.
on-site CH, No Excluded for simplification. This emissiop
electricity use source is assumed to be very small.
N,O No Excludgd for simplification. This emission
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 ACMO0001, version 11, establishesattocedure 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 actij}es collection and flaring system to burn the féind
gas without considering the CDM revenue. This al@ve is unlikely to happen since the system
represents a significant investment and no reveriliée generated. The site has no incentive toifgod
its operational methods since there is no contectulegal requirement to do so.

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

This alternative consists on the recovery of timelfdl gas to produce either thermal energy or teieity
and sale this energy to a customer. The alternaemario consisting of producing electricity from
landfill gas is unattractive for reasons linkedthe lack of maturity of this technology in Brazd & 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, Sdo Joad.andfill_- 24,6 MW, andEnerg BiogLandfill, com 30 kW). Besides those units,
there were 7 granted units, totalizing 109 MW otgnay in Sdo Paulp Bahig Rio de Janeirp
PernambucaandSanta Cataringa Then, the project activity does not comprise #ind of activity, due
to this technological barrier.

This option foresees the installation of an elecgeneration 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 flaringastial
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 flarffiggandfill gas is not
recovered for energy production onsite, or extdynal

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

All alternatives described in sub-step la are imm@ance 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 ezl 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 apgiilea

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 enahsence 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 thakttithere was a real risk associated with the invest 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 mooamyhigh 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-knowBrazil, 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 akaitaBrazil and therefore need to be imported from
other countries.

Likewise, the necessary service provider and sfieethtechnical personnel to implement the monitgri

and control procedures are not widely availabldiazil. 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 consequencential 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 woul@tprevent 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 kassiokthe 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 invessnant
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 thalpegtease of the landfill gas to the atmospheric
produced by waste in anaerobic conditions and sulesely flared due to safety and odour concerres aft
reviewing:

* Other alternatives;

« Legal and contractual obligation (existing andtfooming);
« Current practice of waste management sector aziBr
 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 doeaim“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 Compairy}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://mww.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 requaineefficient treatment of the LFG generated besidess
venting (passive ventilation). In spite of the g@lides 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 relegbe LFG gas with no regulations and/or
contractual requirements governing the landfill gamissions or treatment. Fddatal Landfill the
baseline scenario represents a basic LFG ventilatistem.

The baseline scenario relates to the waste managemgivities before the project activity
implementation ongoing oNatal Landfill operated by the project propone8greco S.Awhich does not
present any capture of the landfill gas releasirigto 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 digpositf municipal and
commercial waste in an environmental sustainablg. Wi hazardous waste material is on place, in
compliance with the Brazilian Technical StandardRIB-0004 for such landfill type.

Under this scenario the company operates a laradled on a simple landfill gas venting system that
releases great portion of LFG generated as a coaseq 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 digftr®atment of the waste in the absence of thgegiro
activity is in accordance to LFG2, the baselinenade for the landfill, where there is an atmosgher
release of the landfill gas or partial captureasfdfill gas and destruction to comply with regudas of
contractual requirements, or to address safetyodod concerns.

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 isigerll

of ACMO0001, LFG1 that the project activity is untéen without being registered as a CDM project
activity. However this alternative is taken outc&inBrazil does not have any regulation in order to
obligate landfill entrepreneurs to capture andefldwe gas and the necessary technology to be eetpisy
too expensive and there is no other benefit tqptogect, besides the CDM revenue. Then, if the filnd
operators did not receive any monetary incentivey twould 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 lattidjas
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 basedoenario.

Variable | Units Definition Value Data Source

Yearly average waste

Wiy Tonlyear disposed in the landfil

395,739 | Sereco

FE % Flaring efficiency 96.00| Brasmetano

Average methane fraction of

3 3
Woenay MCH/MPLEG | 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. Thetfi
step has a complementation to the described inriBht 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 urbaitwes 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 tonwasfte per
day, which corresponds to 1.35 kg/inhabitant/daypd Ahough there is a worldwide trend towards
reducing, reusing and recycling, therefore redudhmg 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 withoy sort of treatment or management to avoid
environmental hazards. Besides, in the state of Riande do Norte, there is no other landfill,
emphasizing the local practice of disposing theanrwvaste 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 eftracand destruction, using blowers, collection
systems and flaring systenBandeiranted andfill (2 municipalities) - UNFCC Ref. 016&4ova 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 artlSTRE PauliniaLandfill (8
municipalities) — UNFCCC Ref. 0165. This kind objarct activity is not widely spread in Brazil aritet
landfills that operate this type of project reprasenly a small portion of the total existing laiidf All
these landfills are flared gas capturing projebts ttould only be possible due to the carbon aedit
incentives.



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

CDM - Executive Board
Page 17

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

The consolidated methodology ACMO0001 for landfililsgproject activity version 11 where the LFG
capture project activity where the baseline sceniarthe partial or total atmospheric release efdhs.
Then, such method is applicable Matal Landfill project activity, since there is currently a pairti
atmospheric release of the landfill gas. The sdesdor the baseline given by the version 11 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 networls the project
activity does not comprise the natural gas distidioy this baseline scenario is also not applicabléne
project activity.

For the project activity, thecenario lis applicable, therefore, the project activityfifalthe applicability
conditions of the methodology ACM0001 (Version EB 47). As no other fuels are used within the
project boundary, such emissions have not beem tiate account for the proposed project activitiieT
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 aatofor
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+ ELrgy * CEFeiec, 8Ly + ETirey * CEFthersLy
Equation 1

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

PE, = PEecy+ PErcjy Equation 2

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

ER, = BE, - PE, Equation 3

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

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

According to ACM-0001 Methodology version 11, thasBline Emissions in year “y” (measured in
tCOe) shall be calculated following the Equation 1,evehno fossil fuel consumption exists for the
project under the baseline scenario. The basetitigs@n is the atmospheric release of the gaspudin

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

BEy = (MDyrojecty— MDagLy) * GWPcs+ ELrgy * CEFeiec, 8Ly + ETirey * CERperaLy

Equation 1

Where:

BE, is the baseline emissions in year y ((€)Q

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

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

GWPepy is the Global Warming Potential value for meth&orethe first commitment period is 21
tCOe/tCH;;

ElLircy is the net quantity of electricity produced uslitigs, 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);

CEFRiecy,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 utilizthe 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. (ngplagable);

CERperLy is the CQ emissions intensity of the fuel used by boilerfs#ater to generate thermal
energy which is displaced by LFG based thermal ggngeneration, in tC¢/TJ (not
applicable).

Since this project activity does not produce ele@nd thermal energy using LFG, a simplified eturat
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 relatedlte methane emissions avoided during the yeaom fr
waste disposal at the landfill site, that is repnésd by Blua,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
sité’. The ex-ante formula given by the methodology is:

MD projecty = BEcHa,swos,y/ GWPcHa 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 ve
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, consevative) 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 efficienafy/the proposed system;

flare efficiency is the flare efficiency of thegmosed system;

The BEws,swosy as previously described, represents the quanfitpethane that would be released to
the atmosphere in the absence of the project Bchiyia solid waste disposal site. In order toreate it,

a First Order Decay model (FOD model) is used, vidifferentiates the sorts of wagteelating them to
their own decay ratds and fractions of degradable organic cardd@(). The model takes first the sum
of waste per yealy|,) and relates those different types of solid wasttheir particular factors. So, the
baseline amount of methane produced in the yeagiven 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 pefioch 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 fordelaincertainties;

f is the fraction of methane captured at the SWd8 flared, combusted or used in
another manner;

GWPepy is the Global Warming Potential (GWP) of methavedid 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 gasupmd fraction);

DOCG is the fraction of degradable organic carbon (@@at can decompose;

MCF is the methane correction factor;

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

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

ki is the decay rate for the waste type

i is the waste type category (index);

X is the year during the crediting period: x rdrmm the first year of the first crediting

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

y is the year for which methane emissions areutated.

For this formula, there are several defaults, d¢vatfifferentiate 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.

As the managed solid waste disposal site of thegiractivity 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 anaeraiditons in
the SWDS. A default value of 0.5 is recommendedP§yC.
Given by the IPCC 2006 Guidelines for National Giemise Gas
Inventories.

Itis used 1 for anaerobic managed solid wasteodasites.
These must have controlled placement of waste \{aste
directed to specific deposition areas, a degremwfrol of

MCF 1 scavenging and a degree of control of fires) ardinglude 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.

® 0.9

f 0

OX 0.1

DOG 0.5
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DOG (organic)

0.15

Given by IPCC 2006 Guidelines for National GreerdeoGas
Inventories (adapted from Volume 5, Tables 2.4 28{ specific
for food, food waste, beverages and tobacco (dltfzer sludge) in
wet waste, between a list of (wood and wood pragymilp,
paper and cardboard (other than sludge); food, Veaste,
beverages and tobacco (other than sludge); texgiéeden, yard
and park waste; and glass, plastic, metal, otlest imaste.

DOG (paper)

0.4

Given by IPCC 2006 Guidelines for National GreerdeoGas
Inventories (adapted from Volume 5, Tables 2.4 28{ specific
for pulp, paper and cardboard (other than sludge)at waste,
between a list of (wood and wood products; pulpgpand
cardboard (other than sludge); food, food wasteetages and
tobacco (other than sludge); textiles; garden, yaudi park 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) djpeior
Rapidly degrading of food, food waste, sewage sutgverages
and Tobacco, under a Wet clime (MAP>1000mm).

ki (paper)

0.07

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

Table 3: Default values for data and parametersmonitored for Equation8.

And the value for W)\ 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 tyjpgrevented from disposal in the SWDS in the year
(tons);

W,y is the total amount of organic waste preventethfdisposal in yeat (tons);
Prjx is the weight fraction of the waste tyjga the sampla collected during the yea,
z is the number of samples collected during the ye

EX-POST Calculation of MDpgject,y:

Once the project starts operation, the value ferMiDyjecty 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 MDBygjecty

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 genaratfeelectricity (tCH4);

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

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

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

MD projecty = MDiared,y Equation 7.A
And the MDyaeq,y Can be calculated by:

MD1iaredy = (LFGrared,y *Wer 4y * Dera) — (PEfiareay/GWPeH4)  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);

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

determined following the procedure described in“ihaol to determine project emissions
from flaring gases containing Methdnavith a sequence of 7 steps described forwards.

Calculation of PEaey

The Phaey is given by the following equations, as it is detmed 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 residyzs that is flared
This step calculates the residual gas mass flosvinatach hour h, based on the volumetric flow aaute

the density of the residual gas. The density ofrésdual 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.AI kg/n? Density of the residual gas at normal conditionBaurh
FVre.t m’/h Volumetric flow rate of the residual gas in d@sis at normal at
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| | normal conditions in hour |

And after:
P S T—
RG nh — R
i,

R Equation 10
Where:
Variable S| Unit Description _
PRG,nt kg/nt Density of the residual gas at normal conditioneourh
Pn Pa Atmospheric pressure at normal conditions GH)
R, 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
fy Volumetric fraction of componenmtn the residual gas in the

i,h -
hourh

MM; kg/kmol Molecular mass of residual gas compoment
I - The components CHCO, CQ, O,H,, 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 fractiohsarbon, hydrogen, oxygen and nitrogen in the
residual gas is made, calculating from the voluimétaction of each componentn the residual gas, as
follows:

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

MM

RG.h
Equation 12

Where:

Variable Sl Unit Description _

fm;, - Mass fraction of elemenin the residual gas in hotr
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Vin - Volumetric fraction of componenin the residual gas in the haur
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 CHCO, CQ, O,,H,, N,

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

As, for the project activity the methane combustifficiency of the flare is continuously monitorete
determination of the average volumetric flow rafetloe exhaust gas in each hduris based on a
stoichiometric calculation of the combustion prag;eshich depends on the chemical composition of the
residual gas, the amount of air supplied to coml@std the composition of the exhaust gas, asval

TViren= Voeen® FMgren Equation 13
Where:
Variable Sl Unit Description
TV mh Volumetric flow rate of the exhaust gas in dry basi normal
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 hour

kg residual : :
FMrg 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

nFGh residual gas | conditions per kg of residual gas in hour
Vv m/ kg Quantity of CQ volume free in the exhaust gas of the flare atabr

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

nNzh 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 atrabr

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 residusal
Moz residual gas | flared in houth
m°/ kmol Volume of one mole of any ideal gas at ndrtemperature and
MV,
pressure (22.4 L/mol)
iy (1-MF, )
V = % J Jy s + ‘ | |F, +n,, ] :
! [20[)AMN | MF,, )
) Equation 16
Where:
Variable S| Unit Description
v 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 gathi@ houih
AM, kg/ kmol Atomic mass of nitrogen
MFo; - O, volumetric fraction of air
kmol/ kg Stochiometric quantity of moles of,@equired for a complete
Fn . o . .
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
Oozh 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 atmabr
n,COZh residual gas | conditions per kg of residual gas in the hour
fmch - Mass fraction of carbon in the residual gashourh
AMc 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 #mol)
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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
o2.h residual gas | gas flared in the hour
toor - Volumetric fraction of O2 in the exhaust gagtie hourh
MFo; - Volumetric fraction of O2 in the air (0.21)
E Kmol/ kg Stochiometric quantity of moles of O2 required dacomplete
n residual gas | oxidation of one kg residual gas in hdur
fm;n i Mass fraction of elemeiin 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
= Kmol O2/ kg | Stoichiometric quantity of moles of O2 required ocomplete
h residual gas | oxidation of one kg residual gas in hdur
fm;n i Mass fraction of elemeiin the residual gas in hotr(from equation
4)
AM; kg/kmol Atomic mass of elemepnt
i i The elements carbon (index C), hydrogen (indexnd)@igen (index
0)
ooy - Volumetric fraction of O2 in the exhaust gashe hourh
MFo; - Volumetric fraction of O2 in the air (0.21)
E Kmol/ kg Stochiometric quantity of moles of O2 required dozomplete
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 theagshgas 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 Bibthe 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 exhaustajdlse flare in dry,
basis at normal conditions in the héur
TVnren m3/h exhaust | Volumetric flow rate of the exhaust gas in dry baai normal
gas conditions in houh
fVcraren mg/m3 Concentration of methane in the exhaust gas didahein dry
basis at normal conditions in hdur

STEP 5Determination of methane mass flow rate in thated gas on a dry basis

The quantity of methane in the residual gas flowimg the flare is the product of the volumetriovii

rate of the residual gas (kd4), the volumetric fraction of methane in thesidual gas (Bharey

and the density of methangcisnny in the same reference conditions (normabd®mns and dry
or wet basis).

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

gas moisture is significant (temperature greatan tG0°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 befarage
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 iy dasis at normal
fVcHaren - Volumetric fraction of methane in the residual gasdry basis
in hour h (NB: this corresponds to fvi,RG,h where i refeos| t
methane).
PcHa,r kg/m3 Density of methane at normal conditions16)7

STEP 6Determination of the hourly flare efficiency

For determining the flare efficiency of the enchbs#tare 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 temperaitithe exhaust gas of the flarg(d) is
above 500 °C for more than 40 minutes during the hp
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- l IM FGoh
U,."Fe.!rf.."! = YM
RG.h E :
quation 22
Where:
Variable S| Unit Description
Nflare.r - Flare efficiency in the hour
TMga kg/h Mass flow rate of methane in the residualigabe houih
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 assbm of emissions from each hour h, based on the

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

s76l GVVP

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

Calculation of MDg, y:

The MDgy,, parameter represents the total of methane thaldwmye been destroyed/combusted during
the year in the absence of the project due to atgryl and/or contractual requirements. This vahie i
right allied to the MDQ.jecty Value as described in Equation 24. This approadakien in consideration
when no regulatory or contractual requirements ifpéite 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 = I\/IDproject,y* AF Equation 24

Where:
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MDeg_y is the amount of methane that would have beetrayesl/combusted during the year in
the absence of the project due to regulatory armbotractual 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 =g / epry Equation 25
Where:
€L Is the destruction efficiency of the baseline sys(&action);
€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 estiethevery year (option 2 of ACMO001 version 11).

SPR\.‘.' - ijp}q’a(f\,‘.' ! ‘1IGPR\,‘.' Equation 26
Where:
MD project,y is the amount of methane destroyed by the prajgovity 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 tHE0bI to
determine methane emissions avoided from dispdsaksete at a solid waste disposal
sitd’, see further guidance in Step 1 (tgHThis parameter is considered to be the
BEcha,swps,y multiplied by GWRy,, since it represents the quantity of methane that
would be released to the atmosphere in the absénbe project activity by a solid waste
disposal site. Then:

EpPRy— MDprOject,y/ BECH4,SWDS,y* GWPcha Equation 26.A

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

I\/IDBL,y = I\/IDproject,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 = MDprojecty 8L / €pry
MDgy = MDyrojecty* €81 / (MDprojecty/ MGpryy)
MDgLy = MDpojecty” €st / (MDprojecty/ BEcha, swos,y* GWPcHa)
And simplifying:

MDegLy = &L * BEcha,swps,y* GWPcha Equation 24.A

Project emissions

The version 11 of the cited methodology predicesgioject emissions as the consumption of elettrici
following specifications of the current version fltlee “Tool to calculate baseline, project and/or leakage
emissions from electricity consumptipand the consumption of heat in the project cdsie, 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,aastof number 2.

PE = PEc,+ PEcjy, Equation 2

Where:

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

PEecy are the emissions related to the consumptioneaftrétity 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 capturednthhe electricity quantity
used in calculation is electricity used in projectivity net of that consumed in the
baseline, as calculated by the Equation 27;

PEecjy are the emissions from the heat consumption irptbgect case. The project emissions

from fossil fuel combustion will be calculated fmlNing the latest version 1 offbol to
calculate project or leakage CO2 emissions fromsifouel combustioh For this
purpose, the processes j in the tool correspondalltéossil fuel combustion in the
landfill, as well as any other on-site fuel combustfor the purposes of the project
activity. If in the baseline part of a LFG was aapt 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 = PEc, Equation 2.A
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For the PEc, calculation it is necessary to follow the guidamdghe latest version 1 of thé6ol to
calculate baseline, project and/or leakage emissiipom electricity consumptidnwhich presents three
scenarios of applicability. The proposed projechplbes withscenario A- Electricity consumption from
the grid— where the electricity is purchased from the ,goidly. This value, then, gives an estimative for
the project emission associated to the consummticglectricity by the proposed project activity. €Th
project emissions are calculated based on the poaresumed by the project activity and the emission
factor of the grid, adjusted for transmission Iessesing the Equation 27 below.

PEccy= LECeyy* EFeLjy* (1 + TDLy) Equation 27

Where:

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

ECe;jy 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 lligioin losses for providing electricity to

source in yeary.

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

of the power plants which would have been buithé project plant would not have been implemented.
The OM evaluates the contribution of the power fgavhich 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 aimehtion of the project
electricity system and connected electricity systeimese delineations should be use@ihe Brazilian
DNA published Resolution 8, which makes officiakthse 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 optiore) Dispatch data analysis
OM.

STEP 3. Calculate the operating margin emissiotofaccording to the selected method
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The dispatch data analysis OM emission factory{Edw,,) is determined based on the power units that
are actually dispatched at the margin during eamir 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 beluiled 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 emissiortsifac
The combined margin emissions factor is calculatetbllows:

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

Where:

EFGrid, o, y is the emission factor for the Brazilian electyitd in yeary (tCO./MWHh);
EFcrig, om, y is the operating margin CO2 emission factor inr ygaCO,/MWh);
EFciig, v, y is the build margin CO2 emission factor in yg@CO,/MWh);

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

Wawm is the weighting of build margin emissions fadta).

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

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

Leakage

No leakage effects or leakage £@eed to be accounted under the version 11 of ta#adology
ACMO0001.

Emission Reduction

As per the project emission relates to the elegawer consumption and the project emissions from
flaring of the residual gas stream, the followirigy@ified equation will be applied to estimate the
Emission Reductions:
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ER, = BE - PE Equation 3

are the emission reductions in year y (t&¢r);
are the baseline emission in year y (}&/x);

are the project emissions in year y (¥&@r).

B.6.2. Data and parameters that are available atalidation:

Data / Parameter:

flare efficiency

Data unit:

%

Description:

Flare efficiency in holwrfor the project activity

Source of data used:

Equipment furnisher (ex-drt@3metancpecificationsBraseco
Proposta_Sistema de queima biogas.jrdex-ante approach. For ex-post
approach it will be calculated.

Value applied:

96.00

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

This value (ex-ante) is given following specificats of the supplier. Found |n
Brasmetano Proposal (Braseco Proposta_sistemaeiteajbiogas.pdf) sent 1o
Sereco in 14 June of 2008.
The ex-post value will be calculated accordinghte monitoring methodology
stated in th@ ool to determine project emissions from flaringgs containing
methane

Any comment:

Data / Parameter: ¢
Data unit: -
Description: Model correction factor to accounteodel uncertainties

Source of data used:

Tool to determine methanesens avoided from dumping waste at a solid
waste disposal site default value

Value applied:

0.9

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

This value (tool) is required in the methodologyM@O01, version 11

Any comment:

Data / Parameter:

OX

Data unit:
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Description: Oxidation factor (reflecting the amoohmethane from solid waste disposal
site (SWDS) that is oxidized in the soil or otheaterial 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 satlegradable organic carbon does
not degrade, or degrades very slowly, under an&ecolnditions in the
SWDS.

Data / Parameter: DOG

Data unit: -

Description: Fraction of degradable organic carfid@®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 scaveraiiga degree of control of
fires. And the project includes the presence oftcthhveer material, mechanical
compacting and leveling of the waste.

Any comment:

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

Data / Parameter: DOG
Data unit: -
Description: Fraction of degradable organic carfilynweight) 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 representiinaatif degradable organic
carbon in wet wastes, as it is applied for thislfdin

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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measurement
methods and
procedures actually
applied :
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Natal Landfillis an anaerobic and managed SWDS located in &bEgions
(Mean Annual Temperature > 20°C) and wet (Mean AhRuecipitation >
1,000 mm).

Any comment:

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

Data / Parameter:

Regulatory requirements relatingto landfill gas projects

Data unit;

Description:

Regulatory requirements relating tthtécal 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 rreatle, valid for the relevant

commitment period

Source of data used:

IPCC

Value applied:

21

Justification of the
choice of data or
description of

measurement methodg

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

d

and procedures actually

applied :

Any comment:
Data / Parameter: Drha
Data unit; tCH/mM°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 degre@i€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: 210,216.83 (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 estiamtf the amount of methane that
would have been destroyed/combusted during the year

Data / Parameter: €aL

Data unit: %

Description: In cases where regulatory or contr@atequirements do not specify M,

an adjustment factor shall be used and justifietitaking into account the
project context.

Source of data used: Brazilian DNA letter (NumbddIM0152/2006/CIMGC) dated 22 Sept 200
Value applied: 20%

Justification of the | Suggested by Brazilian DNA

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

Any comment:

o

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 unttee same conditions).
description of
measurement
methods and
procedures actually
applied :
Any comment:

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

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

Baseline Emissions

According to ACM-0001 version 11, the Baseline Esigas in year “y” (measured in tG€) shall be
calculated following the Equation 1, as explaimedection B.6.1. And since this project activityedamot
produce electricity and thermal energy using LF®,dassumed equation is:

BEy = (M Dproject,y_ |\/|DBL,y) * GWPCH4 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 11athproposes the use of the amount of methane that
would be generated in the landfill converted toboar dioxide (BEnsswpsy) and also the emission
related to the methane flared by the project agtiestimation, including then the extraction (7086

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

MD projecty. conservative BEcha swos,y* €xtraction efficiency * flare efficiency/ GWR,  Equation 4.A

The flare efficiency of the project system is reddr 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, the 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 ostea
at the solid waste disposal site (Eswos,) 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 (namedjpwith 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
tox =y). This sequence is given by the formula below:
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y 5 y 16 ! % fv—x . & )
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 differdatia
the types of waste between a list given for DOQyfdeable 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 swos yachieves the following values:

Year BEcha,swos, (tCO2) ‘
August to December 2010 68,150
2011 176,943
2012 189,860
2013 202,600
2014 215,364
2015 228,297
2016 241,508
January to August 2017 148,796

Table 5:BEcha swos yalues.

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

Type of Waste Composition (P)

Organic Waste 53.05%
Metal 0.71%
Plastic 6.09%

Glasses 9.59%
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Paper 11.50%
Others 5.23%
Non-organic 16.63%

Table 6: Composition of each type of waste dispaséttal Landfilfé.

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

Z pn\j‘x

W, =W, R
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
2017 250,625 54,330

Table 7: Amount of Organic and Paper waste applfngation 6 for the whole years.

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

MD project,y

Year (tC0O2)

August to December 201( 2,181
2011 5,662

2012 6,076

2013 6,483

2014 6,892

2015 7,306

2016 7,728

January to August 2017 4,761

Table 8: MDQygjecty Values.

For the estimation of MR, factor, MD,jecty 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 whalk been destroyed during the year in the project
scenario is given:

8 pata provided fronBraseco
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MDg_y = MDprojecty * AF Equation 24
August to December 2010 702
2011 1,685
2012 1,808
2013 1,930
2014 2,051
2015 2,174
2016 2,300
January to August 2017 1,417

Table 9: MOy, 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, regméng 20% of flared methane in the baseline
scenario €z ), as described in section B.6.2 above, such addbteuction efficiency of the flaring system
(epr) Of 96%, in the project case, as described pralyooy Equation 25. The adjustment factor formula
is presented as follows:

AF = gp; [ Epp Equation 25

Where:
gg. = Destruction efficiency of the baseline systeradfion);

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

EPR,}' =M. project,y /M GPR,.\'

Equation 26

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

MDg.y = eaL * BEchaswpsy* GWPchy Equation 24.A

After the application of formula 25, the Adjustméiactor achieved 29.76%.
After this systematic of calculation, the basekmeissions, in tCé2, are presented in the table below:

Year BEy (tCO2e)
August to December 201( 32,167
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2011 83,517
2012 89,614
2013 95,627
2014 101,652
2015 107,756
2016 113,992
January to August 2017 70,232

Table 10: BE values.

Project Emissions

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

PE:c, = Emissions from consumption of electricity in theoject case. The project emissions from
electricity consumption (Rk,) will be calculated following the latest versiofi ‘Orool to calculate
baseline, project and/or leakage emissions froratetgty consumptiohfrom EB39, Annex 7.

The values calculated for the Project Emissiongyaren below:

Year | PEy = PE (tCO2)

August to December 201 55
2011 131
2012 131
2013 131
2014 131
2015 131
2016 131
January to August 2017 76

Table 11: PE values.

In order to estimate the project emissions duéeoelectricity consumption, it is necessary todielithe
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 tiweepconsumed by the project activity and the
emission factor of the grid, adjusted for transinis$osses, using the Equation 27 below.

PEecy= LECeyjy* EFeLjy* (1 + TDL;y) Equation 27

For the Equation 27, the table below is assembled:

Parameter Source

ECrijy 350.4" MWh/y Brasmetand®roposal

19 The value of 350.4 MWh/year is given Brdseco Proposta_Sistema de queima biogdsapetiive, since there is foresaw an
installation of an energy generator working with d@s of nominal capacity valued in 40kW, which isaoal, that represents
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Brazilian DNAY. Year-
base: 2008

Default given in Tool to
calculate baseline, projec
TDL;, 0.2 . and/or leakage emissions
from electricity
consumptiof as explained
in B.6.1.

EFeLjy 0.3112 tCO,/MWh

Table 12: Definition of the parameters for Equatn

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

The CQ Emission Factor of the electric power generatienfied 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 plantss¢fl fuel based). The calculation
procedure of the COemission factor was developed jointly between Rkhiaistry of Science and
Technology MCT — Ministério de Ciéncia e Tecnoloji@nd the Ministry of Mines and Energ\IME —
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 opesgpiractices of SIN, regulated by the
National Agency of Electrical EnergpANEEL — Agéncia Nacional de Energia Elética

Following that systematic, the GOEmission Factor started to be calculated by ONS tfe
Interconnected National System and it is availabl®e consulted online by the interested public and
investors. Moreover, the MCT supplies, besidesthession factor, a descriptive manual of the foamul
used in the factor calculations. Therefore, theilteg) emission factor for 2008 Eyiq,cmy) is 0.3112
tCO.e/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 achielie 0.3112 tC@/MWh for the emission
factor of Brazilian Electrical Grid, where was dahble 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 foebemption for thermal generation for the project
boundary is available for Brazilian DNA. The avedtf4iqomy fOr the project activity is 0.4766 (kg
CO,e/kWh) in 2008. At the tables 13 below the valuesgaven.

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 project energy consumption from the grid, beeathis generator will not be installed (40kW * 8f@60rs/year = 350.4
MWh/year).-

20 All 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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The build margin approach aims to make a “best gjues the type of power generation facility that
would have otherwise been built, in the absencth@®fGHG mitigation project. For the project acyvit
the data based on year 2008 are provided throl®NE The values for energy generation are defined
through the wholesale electricity market opera@CEE).

The build margin is estimatezk-post,based on the most recent built plants, which cosepttie larger
annual generation compared to the recently bullb,2thus they represent the capacity additions ¢o th
system. The Efquy for the selected plants is 0.1458 in 2008.

Finally, the baseline emission factBFgiqcwm,y iS calculated as the weighted average of the @pgra
Margin emission factoHFgiq,0my) and the Build Margin emission fact@Fgiq gm,y):

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

Where:

weu= 0.5

wom= 0.5

Both wgw andwoyw have a value of 0.5 because the project activigyhiydro Power Plant

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

Then, the project emissions are demonstrated dsltbeing table:

Total PE y
Year PE ec (tCO2e) (tCO2ely)
August to Decembe
2010 55 55
2011 131 131
2012 131 131
2013 131 131
2014 131 131
2015 131 131
2016 131 131
January to August
2017 76 76
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 leakagetrbesaccounted, the emission reductions are
demonstrated as the following table:
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Year \ BE y (tCO2) PE y (tCO2) Leakage ER Yy (tCO2) \
August to
December 2010 32,167 55 0 32,112
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
2015 107,756 131 0 107,625
2016 113,992 131 0 113,861
January to Augus
2017 70,232 76 0 70,156
694,556

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 project | Estimation of the EStl'mit'on of ESUEe of
Year activity emission baseline emission cakage emission
(tones of COe) (tones of COe) {mnes o EEMEIETE
COoe) (tones of COe)
August to
December 0
2010 55 32,167 32,112
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
January to 0
August 2017 76 70,232 70,156
TOTAL 916 694,556 0 693,640
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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 thddSVend flared, combusted or used in
another manner

Source of data to be
used:

Information from the operator of the solid wastspdisal site.

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

0

Description of
measurement methods
and procedures to be
applied:

Annually

QA/QC procedures to
applied:

Any comment:

This value is given (ex-ante) by thetmdology 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
used:

Measurements made by the project participant.

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

261,008

Organic (Average ton/year)
214,508

Paper (Average ton/year
46,500

Description of
measurement methods
and procedures to be
applied:

Continuously, aggregated at least annually. lteasared by the weighing scale
in the entrance of the landfill. Trucks are weighire the landfill entrance and
exit. The difference of weights gives the amounivaéte.

QA/QC procedures to
applied:

This value will be measured by a weighing scaléited in the entrance of thg
landfill. They are calibrated IWPEN-RN(Instituto de Pesquisas Energéticas
Nucleares -nstitute of Energetical and Nuclear Research)ealitad by
INMETRO (Brazilian institute for metrology and dadation). This calibration
follows the standards and procedures describ&bitaria INMETRO MICT

11%
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236/94",
Any comment:
Data / Parameter: Buix
Data unit: -
Description: Weight fraction of the waste tyjpa the sampl@ 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:

%

Organic | 0.5305

Paper 0.115

Description of
measurement methods
and procedures to be
applied:

Sample the waste prevented from disposal, using/#fste categorigs as
provided in the table fddOCj andkj, and weigh each waste fraction. The siz
and frequency of sampling should be statisticatipificant with a maximum
uncertainty range of 20% at a 95% confidence lédgla minimum, sampling
should be undertaken four times per year.

QA/QC procedures to
applied:

Any comment: This parameter only needs to be mogttdf the waste prevented from dispodal
include several waste categorjeas categorized in the tables ROCj andkj.

Data / Parameter: z

Data unit: -

Description: Number of samples collected duringytbar x

Source of data to be | Project participants

used:

\Value of data applied f{ 12 (for 2004)

the purpose of

calculating expected

emission reductions in

section B.5:

Description of Continuously, aggregated annually.

measurement methods

and procedures to be

applied:

QA/QC procedures to | This parameter only needs to be monitored if thetevarevented from disposal

applied: includes several waste categoijieas categorized in the tables DG andk.

Any comment:

Data / Parameter: EFgiacmy (= EFeLjy )

Data unit: tCGMWh

Description: Combined margin emission factor fa gnid in year y

Source of data to be Calculated based on datagheliby Brazilian/DNA, using the procedures jn

2L This procedure is available at: http://www.smfbalasicam.br/calibracao/legislacao.htm. Accessed inlApBO09.



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

CDM - Executive Board

used:

Page 48

the latest approved version of the “Toolliercalculation of emission factor
for an electricity system”. This procedure of céétion was made by Braziliar
DNA for the National Interconnected System as dbedrin section B.6.3..

Value of data applied fg
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 fordhkeulation of emission
factor for an electricity system”.

QA/QC procedures to i
applied:

dn order to present the national emission facta,National Operator of the
System provides tMCT the original data to do the calculation procedure.

Any comment:

Data / Parameter: EFyrid.omy
Data unit: tCO.equ/MWh
Description: CQ Operating Margin emission factor for the natiogadi

Source of data to be
used:

DNA published data calculated accordingtml 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
measurement methods
and procedures to be
applied:

Follow procedures as described in the “Tool fordhkeulation 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 tMCT the original data to do the calculation procedure.

(0]

Any comment:

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

Source of data to be
used:

Data obtained from ONS (National Operator Systema) @alculated 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
measurement methods
and procedures to be
applied:

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

QA/QC procedures to

In order to present the nakienassion factor, the National Operator of {
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be applied:

System providesMCT the original data to do the calculation procedure.

Any comment:

Data / Parameter: TDL;,
Data unit: -
Description: Average technical transmission antridistion 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 defaultrgbyethe methodology is useq
(20%) for project and leakage electricity consumpti

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

0.2

Description of
measurement methods
and procedures to be
applied:

For a):TDLy should be estimated for the distribution and trassion networks
of the electricity grid of the same voltage as¢benection where the propose
CDM project activity is connected to. The technidistribution losses should
not contain other types of grid losses (e.g. coniaklosses/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 i
applied:

é\nnualy. In the absence of data from the relevaat ymost recent figures
should be used, but not older than 5 years.

Any comment:

Data / Parameter: Vi,
Data unit: -
Description: Volumetric fraction of component itlme residual gas in the hoamwherei =

CH,, CO, CQ, Oy, Hy, N,

Source of data to be
used:

Measurements by project participants using a cootis gas analyzer

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 coresitiien this measurement an
the measurement of the volumetric flow rate ofrmdual gasRVge ) when
the residual gas temperature exceeds 60 °C. Mebsantinuously. Values to
be averaged hourly or at a shorter time interviaere is an unit of Command
unity and system automation that allows the suppicat! data referred to the
biogas, such as Physical-chemical properties asdiga.

QA/QC procedures to i
applied:

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

Any comment:
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Data / Parameter: FVereh
Data unit: nih
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 flagtem

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 coreitier this measurement an
the measurement of the volumetric fraction of alhponents in the residual
gas {vin) when the residual gas temperature exceeds @dégsured
continuously. Values to be averaged hourly orstiater time interval.

QA/QC procedures to b
applied:

d-low meters are to be periodically calibrated adey to the manufacturer’s
recommendation.

Any comment:

Data / Parameter: oon
Data unit: -
Description: Volumetric fraction of £n the exhaust gas of the flare in the hlour

Source of data to be
used:

Measurements by project participants using a cootis gas analyzer with
infrared sensor and flow meter by pipelifiitd pipe).

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:

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

]

©
('D:

QA/QC procedures to b
applied:

dA\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.

Data / Parameter:

fVenaecn

Data unit:

mg/m

Description:

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

Source of data to be
used:

Measurements made by the project participant usicgntinuous gas analyze
with infrared sensor and flow meter by pipeliR#® pipe).

—

Value of data applied fg
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 palsites removal devices or
situ analyzers for wet basis determination. Thatai measurement (samplir]
point) shall be in the upper section of the fl&@8@% of total flare height).
Sampling shall be conducted with appropriate sarggirobes adequate to hi
temperatures level (e.g. inconel probes). An exeelyshigh temperature at th
sampling point (above 700 °C) may be an indicathan the flare is not being
adequately operated or that its capacity is nofjaate to the actual flow.
Measured continuously. Values to be averaged haurl a shorter time
interval.

©
('D:

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 onpplicable in case of enclosed flares and
continuous monitoring of the flare efficiency. Maemment instruments may
read ppmv or % values. To convert from ppmv to ngyamply multiply by
0.716. 1% equals 10 000 ppmv.

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

Source of data to be
used:

Measurements made by the project participant.

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:

Measure the temperature of the exhaust gas stre#ire flare by a Type N
thermocouple. A temperature above 500 °C indidht@sa significant amount
of gases are still being burnt and that the flarggierating. Continuously

QA/QC procedures to b
applied:

el'hermocouples should be replaced or calibratedyepesar.

Any comment:

An excessively high temperature atstmapling point (above 700 °C) may b
an indication that the flare is not being adeqyatelerated or that its capacity
is not adequate to the actual flow.

U

Data / Parameter: LFGiotaly
Data unit: nlyr
Description: Total amount of landfill gas captusgdNormal Temperature and Pressure in
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year

Source of data to be | Project participants
used:

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

Description of Measured by a flow meter: LANDIS GYRT-SAGA 1000, aceb45N-2X1C.
measurement methods Data to be aggregated continuously (average valadime interval not greater
and procedures to be | than an hour will be used in the calculations ofssion reductions).
applied:

QA/QC procedures to | Flow meters should be subject to a regular maimemand testing regime to
be applied: ensure accuracy.

Any comment: Measured in Normal Conditions of Terapge and Pression
Data / Parameter: LFG fiare.y

Data unit:

Description: Amount of landfill gas flared at NorhT@mperature and Pressure
Source of data to be | Project participants

used:

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

Description of Measured by a flow meter: LANDIS GYRT-SAGA 1000, ahed45N-2X1C.
measurement methods Data to be aggregated continuously (average valagime interval not greatey
and procedures to be | than an hour will be used in the calculations ofssion reductions).
applied:

QA/QC procedures to | Flow meters should be subject to a regular maimemand testing regime to
be applied: 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 | Calculated as per the “Tool to determine projedssions from flaring gases
used: containing Methane”.

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

Description of As per the “Tool to determine project emissionsrfritaring gases containing
measurement methods Methane”.
and procedures to be
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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,/ n’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 ritgrvals not greater than
hour with a fixed gas analyzer with infra-red seresad tubular flow meter: Pit
tube, by the project developer. The gas analyzdr lvd maintained an
calibrated regularly in line with the manufactuserequirements in order to
ensure that factory standards of accuracy are miagd. Data to be aggregated
continuously (average value in a time interval gigater than an hour will be
used in the calculations of emission reductions).

n

QA/QC procedures to
be applied:

D

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

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
No separate monitoring of temperature is hecesshen using flow meters that
automatically measure temperature and pressuregessipg LFG volumes in
normalized cubic meters.

QA/QC procedures to
be applied:

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

Any comment:

Data / Parameter:

Data unit;
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Description:

Pressure 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 methapg.D
5 No separate monitoring of temperature is necesshen using flow meters that
automatically measure temperature and pressuregegsipg LFG volumes in
normalized cubic meters.

QA/QC procedures to
be applied:

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

Any comment:

Data / Parameter: PEc,

Data unit: tCQ

Description: Project emissions from electricity somption 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 fg
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 emissionsrirelectricity consumption”

applied:

QA/QC procedures to feAs per the “Tool to calculate project emissionsiirelectricity consumption”

Any comment:

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

Source of data to be
used:

Project proponents

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

19,959.59(average of methane production per yebease see calculation
spreadsheet

Description of

Estimated using the actual amountadte disposed in the landfill as per thg

INFCce
~~y
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measurement methods| latest version of theT'ool to determine methane emissions avoided from
and procedures to be [dumping waste at a solid waste disposal’siBalculated annually.
applied:
QA/QC procedures to eAs per the latest version of th&dol to determine methane emissions avoid¢d
applied: from dumping waste at a solid waste disposal site
Any comment: -

Data / Parameter: EG,,y
Data unit: MWh
Description: Onsite consumption of electricity pa®d by the grid attributable to the project

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 I§oserri* — energy generator, transmissor and
measurement methods| distributor inNatal) continuously, aggregated at least annually.

and procedures to be

applied:

QA/QC procedures to BeCross check measurement results with invoicesdatased electricity if

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

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

| B.7.2 Description of the monitoring plan: |

According to ACMO0001 - version 11, when a landfioject 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 continuousiyouigh proper meters or analyzers. The flare efficy
will be monitored by the combustion chamber tempeeaand 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 thaSerects Landfill facilities will have computer-based ggument and generate continuous
data, such equipment will be used for generatinta dalevant for the annual emission reduction
verification report.

The responsible for implementing the monitoringnplell be the technical manager 8erecoLandfill
and his team. The Operational Area, such as ttillaoperators and manager will also be resporsibl
for the day-to-day operation of the landfill gas mtoring, flaring and the party responsible for

22 Companhia Energética do Rio Grande do Nowevw.cosern.com.br/
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developing the data and registration forms forHerrt classification. And also an automatic system
controlling flare adjustments, blowers speed amdnalsystem in failure case is under the technezaint
of the landfill (operators and manager) respolfigibi

1. Operational structure.

It will be based on daily monitoring of the LFG wilofrom 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 and data will be continuously@ced from the process (continuous sampling) in
order to present an average value in a time inteagreater than an hour. Besides, paired vadbiése
methane fraction of the landfill gas and LFG flowigh are averaged for the same time interval véll b
used in the calculation of emission reductions fhethane fraction of landfill gas averaged at howiill

be used with LFG flow which is averaged at the sam# x).The main purpose is the direct monitoring
by the landfill operators, being coordinated by kedfill manager, of any fugitive emissions ané th
empirical calculation of the landfill gas generated

2. Monitoring follow-up process.

All data collected following the B.7.1 will be rexgered and transferred to electronic spreadshadtisra
other suitable electronic files by the landfill ogrs and their technical manager. The calibration
certificates should be stored as paper copies ahbration data would be subject to quality control
procedures as described in each description of tatbe monitored (Quality control and Quality
assurance). The management structure will alsorendat the monitoring equipment is perfectly
calibrated based on the INMETKRGtandards (Brazilian institute for metrology amdibration).

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

3. The management structure.

The landfill operator will be responsible for trizig of the monitoring and operation staff with thelp of

the equipment manufactures, developing written wwdcedures for the local system operation relaied
the monitoring equipment. This team will create kvechedules, 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 standafte
equipment provider will give technical support fbe system maintenance and operation.

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

Z http://www.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 itwying methodology were completed on 06/08/2009

by CantorCO2e Brazjl which is not a project participant. Below, themsa 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 |
01/08/2010

This date is related to the registration of thgguin the UNFCCC, since the project proponent anly
proceed with the project activity when the reversueeceived. So far, there is no signed proposalnm
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: \
01/08/2010 or the date of registry (whichever ierga

\ 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 alternative final destination of domiciliary solid waste the
metropolitan area dflatal, which were indiscriminately disposed in rubbishrgb.

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

Based on the results of the Assessment, the emrental 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 the#lian Environment Advice (CONAMA). After the
licensing process, the Operational License N° 20@86289/TEC/RLO — 0614 (dated of Februaf¥, 7
2007) had been renewed and replaced by N° 200B540BITEC/RLO — 1662 was grantedS&RECO
S/A permitting Sereco’4.andfill activities, dated of 2August, 2008.

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

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

Project activity: Through an appropriate managemniet landfill gases will be captured and combusted
removing the risk of toxic effects on the local coonity 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 projeeitadtnplementation.

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 stakeholderhave been invited and compiled: \

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

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

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

invite the stakeholders, since it replaces theskdi of 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 aspeftthe implementation and operation of the proposed

project. The project participant should leave 39sdapened 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.0.Box: Romualdo Galvdo 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:

Henrique 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 torule¢éethe 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
2017 472,431

Table 18: Projection of waste disposal in Natal LlhdSource:SerecoLandfil?®,

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

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

The calculated rate was 4.71% and a spreadsheendg&ating 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 landfilliheseased in this year, then the rate, considehisy
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 thangties as shown in Figure 03.

The monitoring plan provides for continuous measwat of the quantity and quality of LFG flared and
the Quality Control (QC) and Quality Assurance ((@d)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 paramsetn order to calculate the main project activity
variables.

At the figure 03 in section B.3, the landfill gdews 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@termmust be calibrated by an officially accredited
entity.

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

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

It is believed that the monitoring approach preseénin this MP will result in an accurate, yet
conservative calculation of ERs. However some uatdies, 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 ereard the verification audits are expected to uacov
any potential ones. Given that CERs can only btfiegr after Verification, there is a significantternal
incentive for the Project Operator to perform dbps related to data collection and calculations as
accurately as possible.

In doing soSerecowill:

- 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 taaih 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 Opaional Team ofSerecoto replicate - on an ex-post
basis — an equivalent process that has been demmostin 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, ineglgd{a) accurate monitoring of the performance and
output characteristics of the plant for recordimgl &eeping accurate data; (b) collection and iratisgn

of utility data for the current year; (c) incorptoa of these data sets into Excel spreadsheepame 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 gatherimgond keeping, and procedures for dealing with
possible data adjustments will be performed takimgp 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&erecd.andfill is designed
for performing quality control on the data collectj and provides procedures to guarantee the agcura
of the results. The quality control procedures deigth data collection, processing, record keepind a
cross-checking. It is therefore, expected thathhre approach presented in this PDD will result in an
accurate, yet conservative calculation of ERs.

The following information must be provided by thejéct 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 Organipati&tructure can be seen below:
Flaring Data:
* LFG flared registered by the flow meter (continuausasurement);

* 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 bynéirtuous gas quality analyzer.

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

* Yearly consolidation of monthly calculations.

Quality of Data Storage:

« Prevent Excel version problems by updating Excéivsse package every year in PCs used for
ER calculation;
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« Keep all data for 2 years after the end of theitirgdperiod or the last issuance of CERSs for this
project activity;

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

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

2. Emissions reduction calculation process

The monitoring process will establish the effectaraission reductions occurred at the landfill. TI&
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 mmettoThe
eqguation below outputs the amount of £@in tons):

The amount of waste displaced on site is definedhkytechnical equipment and the operational team.
The monitoring methodology schedules a continuauwsesiing 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 continuoasnpling of the amount of LFG @nfor
intervals not greater than an hour stored by tha-lbgger and the total value which passed
through the flow meter. The valuator will checktb&dr consistency.

« Methane analyzer.

The most important parameter at the gas analyzbeiaormal deviation from the marginal error
presented at the electronic device. In order tamnsonsistency, the project developer will
follow the operation guidelines set up by the fedonit and technical standards provide by the
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Brazilian Technical Standard AssociatioABNT) for the sensor operation. This data will be
monitored continuously for intervals not greatearttan hour, such as LFG flow.

« Temperature and pressure sensor.

The temperature and pressure will also suffer tim&@me deviation outside boundaries of the
normal deviation set up by the fabricant. In orieensure consistency, the project developer will
follow recommendations on the operation guidelidesined either by the fabricant and the
Brazilian Technical Standard AssociatigkxB(NT) for the sensor operation.

2. Data logger

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

3. Energy meter

The electrical power consumption is measured bynsmeéa kWh-meter.

4. Operation and validation

Currently, the project owner develops its own oplenaand environmental monitoring at the landfilida
landfill premises. The current operation plan maorsithe flux of the percolated liquid from landfitl the

final treatment, the water quality at the freatigdrs, cleaning and pest control activities andlifm the

administration of the existing re-forestation aitéds. The operation routine scheduled for the gubj
activity will be added to the existing operatioaupl

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 foe tperation of the guidelines described at the
handbook. Also the project proponent will ensureugh 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&zil.

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

6. Corrective, Preventive and Improvement actions.

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

1. Problem analysis: Definition of the origin, causesl further actions to be undertaken.
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2. Corrective actions: Administration staff will impteent and report to the technical staff the
necessary measures.



