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\ Al Title of the _programme of activities \

Caixa Econdmica Federal Solid Waste ManagemenCanldon Finance Project
Version 6
18/01/2012

A.2.  Description of the__programme of activities

1. General operating and implementing framework of POA

Created in 1861, Caixa Econdmica Federal (Caix#igdsmain agent of public policy for the Brazilian
federal government and the second largest publik i Latin America. Its network, the largest in
Brazil, covers all 5,561 Brazilian municipalitiegtivmore than 17,000 service points.

Besides being focused on large commercial opeigtiGaixa has a strong social orientation, singg it
centralizing operations as FGTS Fund (Time Guagaoteéervice), PIS (Social Integration Program) and
Public Housing (PAR - Program Residential Lease Lttter of Credit, FGTS, among othérd) is also

the paying agent of thBolsa Familig a program of supplementary income from the Feédgoaernment
and the Unemployment Insurance. It is also involiiredinancing public infrastructure construction,
mainly focused on sanitation, allocating resourtestates and municipalities. Caixa also makes the
brokering of federal government funding for the lpubector.

In order to undertake a voluntary, coordinatedaactor the construction of landfill gas (LFG) caiton
and use systems (by means of flaring and/or etégtiieneration and/or LFG upgrade and distribution
through a natural gas network), Caixa will act dmancial and technical intermediary in the Prognae

of Activities (PoA), providing assistance for thestallation of LFG collection systems, taking toéerof
the coordinating and managing entity (CME) in cleaofj validation and verification activities undéet
CDM.

In this PoA, the landfill gas collected can bedidrused for electricity generation and/or usesuggply
consumers through a natural gas distribution né&kwbhe CDM activities (CPAS) will be implemented
and directly managed by site owners and operatatsnieet the criteria set by Caixa and outlinethis
PoA.

2. Policy/measure or stated goal of the PoA

According to the first National GHG Emissions int@y conducted by the Ministry of Science and
Technology, Brazil has over 6,000 waste depositing sitessivérng over 60,000 tons of waste per day.
Of this amount, 76% of the total waste was depasetimpsites with no management, gas collection or
water treatment and usually without any licenseunder no control by the environmental agencies
concerned. According to the same study, 84% ofiBsamethane emissions come from the deposition of

! Information from Caixa, publicly available laitp://www1.caixa.gov.br/idiomas/ingles/presentatisp

2 Information available dittp://www.caixa.gov.br/acaixa/relatorios/demorisiaasp

® Ministry of Science and Technology, First Brazilimventory of Anthropogenic Greenhouse Gas emissio
“Methane Emissions from waste treatment and didhd&202, page 15. Available at:
http://www.bvsde.paho.org/bvsacd/cd25/methane.pdf

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM

g‘@ (CDM-P0A-DD) - Version 01 UNEcee A
= ~~
CDM - Executive Board page 3

waste in uncontrolled dumpsites. The remaining 24%aste is deposed in “controlled” landfills where
GHG emissions are mostly vented into the atmospheithe few cases where gases are collectedisthis
done for safety reasons (to avoid explosions), iand often the case that the amounts effectively
collected are very low, due to clogs (which arewnftiot drained or treated) blocking the drainagesi
This situation remains to be almost the same ®dhy, as according to a study conducted in 2008y
International Solid Waste Association, ISWAn the current situation of Sanitary Landfills Bnazil,
they indicated that 63.6% of Brazilian counties toare to use open dumps, while estimates for
controlled landfills have been reduced to 13.8%d awmen though policy has tried to move towards
sanitary landfills, these have not yet reached 20%e counties.

Brazil's National Energy Plan 203Gstates that solid urban wastes are an importants of renewable
energy generation and therefore Brazil's solid egstlicy should target its use as a source forggnén

this sense the Brazilian Government has workedegigth a program that promotes sustainable energy
recovery from Municipal Solid Wastes (MSW), bringitogether the actions of various governmental
entities involved: the Civil House, MME, MMA, MCidas, MCT; MDIC, MTE and MS. This program
shall be in line with the established National &in Policy, the guidelines for the management of
municipal solid waste and will take into accoune tbpportunities arising from the Law of Public
Consortia.

Since current practice of uncontrolled GHG emissionlandfills is largely prevalent today, the Pail
contribute to achieve the goals outlined in botd Mational Sanitation Policy and Brazil's National
Energy Plan. Furthermore, the PoA will help to potenthe implementation of LFG capture and
combustion/energy generation/distribution systemsugh the CDM to mitigate the GHG emissions that
would have otherwise been completely vented tathesphere.

3. Confirmation that the proposed PoA is a voluntary &tion by the coordinating/managing
entity.

Caixa’'s main priorittes and mandate as a bank do inolude carbon oriented projects. The
implementation of this POA is part of a voluntanitiative undertaken by Caixa to encourage andigeov
access to finance for low carbon technologies toriemented in the waste sector in Brazil. Caixia w
therefore voluntarily take on the role as a coating/managing entity for the mentioned Programine o
Activities as described in this design document.

* Waste Management Research, International Solidé\essociation ISWA, Report: The current situation of
sanitary landfills in Brazil and the importancetbg application of economic modely R. Oliveira, C. Petter,
2009

® Information on the National Energy Plan, PNE3,8vailable at the following site:
http://www.epe.gov.br/PNE/Forms/Empreendimento.aspx
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\ A.3. Coordinating/managing_entity andparticipants of POA: \

Caixa Econdmica Federal will be the Coordinatinglaging entity of the PoA, entity which
communicates with the Board. Project participangsliated in Table 1 below.

Table 1: Project Participants

Kindly indicate if the Party
involved wishes to be
considered as project

Private and/or public entity

Name of Party involved (*) (ies) project participant (*) (as

((host) indicates a host Party)

applicable) participant (Yes/No)
Brazil (host) Caixa Econdmica Federal No
Kingdom of Spain International Bank for

Reconstruction and Development
acting as the Trustee of the
Carbon Partnership Facility

(*) In accordance with the CDM modalities and proceduatthe time of making the CDM-PDD public at thegst of
validation, a Party involved may or may not havevided its approval. At the time of requesting sé@ition, the approval by
the Party (ies) involved is required.

Yes

\ A.4.  Technical description of the __programme ofactivities: \

\ A.4.1. Location of the programme of activities \

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

The host party is Brazil

\ A.4.1.2. Physical/ Geographical boundary:

The geographical boundary for the PoA is Brazil.the CDM programme activities (CPAs) included in
the PoA will be implemented in Brazil taking intorssideration all applicable national and/or settora
| policies and regulationsfigure Figure 1.
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page 5

A typical CDM Programme Activity (CPA) consists tfe capture of LFG, flaring and/or use

electricity production at a specific landfill sigentified in the CPA-DD.
A typical CPA can be summarized as follows:

v' Capture of LFG at eligible landfills in BraZil

o0 Flare of the captured LFG to eliminate the landfidthane emissions; and/or

® See section A.4.2.2. Eligibility criteria
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o Use the captured biogas as a fuel to generateieisctThe electricity generated can be
used for own usage of the city/operator or soltheéonational grid. In both cases, it will
substitute electricity from the national grid; aord/

0 The captured gas may be used to supply consumerggth a natural gas distribution
network.

Considering the envisioned activities, a typicalddP confined to the physical boundary of the téede
landfill.

In case of export of the generated electricityn® grid, the national electricity grid will also beluded
in the CPA’s boundary. Likewise in the case of @kpbgas to a natural gas distribution networle tfas
network will also be included in the CPA’s boundary

A typical CPA under this PoA will involve the infition of the landfill gas collection and flaringe
system to an existing or new landfill. The deteration of the proportions of the landfill gas to be
destined in the different uses will be determingdHhe availability of gas, and therefore will besdebed

in more detail at the CPA level. A monitoring pland data recording and archiving system will be
implemented, where Caixa will keep all recordstfar elaboration of the monitoring reports.

Therefore, in this PoA, a typical CPA can consfaipto 3 scenarios or a combination of them:

a) Scenario 1 — LFG flaring only. This CPA will not have an electricity generatgystem or LFG
distribution system, and all LFG generated willflaeed. It consists of a LFG collecting system
and an enclosed flare. The landfill gas will bdexikd and directed to an enclosed flare through

transportation pipes. The technical parameter@firistalled systems will be provided in each
specific CPA-DD.

LFG LFG
Collecting |——p{Pre-treatment|—p Flaring

Figure 2 Scenario 1: LFG flaring only

b) Scenario 2 — Energy generationconsists of a LFG collecting system, pre-treatimsistem,
electricity generation system, and flaring of amditional gas. First, the landfill gas will be
collected, and then through transportation pipges Jandfill gas will reach pre-treatment system,
in which the moisture and impurity of landfill gasll be removed. After increasing pressure of
the landfill gas, it will be fed into an electrigiggeneration system; the electricity generated will
be connected to a local grid through transformdysttion system, or be used on-site. The
system will also have a flare that will be used¢dmbust LFG when the power generation system
is down (maintenance) or the quantity of gas ctdidcexceeds the capacity of the power

generation system. The technical parameters ofntalled systems will be provided in each
specific CPA-DD.
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LFG

y

Landfill
LFG
A\ 4
Collection LFG | Pre-treatment
system > System
LFG

Power Plant

Electricity

A 4

Flaring

Figure 3 Scenario 2: Energy generation

L

Grid

c) Scenario 3 — LFG distribution: consists of a LFG collecting system, pre-treatnsgstem and a
pipe system to transport the LFG to a natural gstsilbution network. First, the landfill gas will
be collected, and then through transportation pifles landfill gas will reach pre-treatment
system, in which the moisture and impurity of lathdfas will be removed. After that, the LFG
will be fed into the LFG Upgrade system, and thestridbuted to the gas distribution network.
The system will also have a flare that will be usedcombust LFG when any problems or
maintenance occur with the transportation pipeth@ILFG collected exceeds the capacity of gas
distribution network. The technical parametersha installed systems will be provided in each
specific CPA-DD. The emissions reductions are ntrided to be claimed for displacing natural
gas hence the CPAs will not use the approved metbggd AM0053.

Pipeline

»

Landfill
LFG
A 4
Collection LFG | Pre-treatment| LFG | | Fg Upgrade
system > System > System
LFG .
> Flaring

Nature Gas

Natural
gas grid

Figure 4 Scenario 3: LFG upgrading and distribution
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Basic components of a typical CPA

The components used in these scenarios are hdliefigribed below.
Landfill gas collection system (all scenarios):

State-of-the-art gas collection technology incluthess items listed below. Each CPA will have its LFG
collection system described in a more detailedidash

» Vertical wells used to extract gas and leachate.

» Horizontal wells used to extract gas.

» Optimal well spacing for maximum gas collection lshiminimizing costs.

» Wellheads designed for gas measurements.

» Condensate extraction and storage systems desigyistréitegic low points throughout the gas
system.

Landfill gas pre-treatment station (all scenarios)

All LFG collected will be pre-treated to remove stoire and other impurities in order to prevent the
corrosion of the subsequent systems (flare systutricity generators and LFG upgrading station).

Landfill gas flaring system (all scenarios):

Despite the final use of the LFG gas, all CPAs nmaste a flaring system to destroy the LFG colleated
case any problem occurs. The LFG flare system deduhe items provided below.

* Flare with controlled combustion system.

* Blower system used to cause negative pressureeirpipeline (before blower) and positive
pressure (after blower) to direct gas for flare.

« Continuously monitored gas composition (methangger, carbon dioxide and balance), flow
and burn temperature.

e Security restart system, in case the system slowia.d

« Flare efficiency monitoring. (thermocouple)

Electricity Generation Equipment (scenario 2):

A modular engine facility will be installed. Smatiodular engine generator units make it possible to
adapt the equipment to the site specific gas vodure the gas volumes increase or decrease ovey tim
the modules can be added or relocated to the eite=:. The unit will consist of degassing instabkas
and the powerhouse. This unit facility includeswsos, heat exchangers, chillers, and the flarasvtia
destroy the methane not used to generate elegtricit

LFG upgrading station (scenario 3)

In this system the LFG will suffer further treatmhe@nd will be compressed for injection in the natgas
distribution network in order to reach its finalnsomers. In some cases will be necessary to retheve
CO, present in the LFG.

LFG pipelines connecting to gas distribution netwok (scenario 3)
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This component covers the pipeline system usedotmect the LFG extracted and treated to a gas
distribution network, where the LFG collected wéhch its end user.

Monitoring system (all scenarios)

Each CPA will have state-of-the-art monitoring gumeént that will be calibrated as per the applied
approved monitoring methodology. Staff involved Ivie trained to properly operate the monitoring
system. Detailed description of the monitoring egsis provided in each CPA-DD.

The data of the operational and monitoring pararaetall be collected by each site operator and
forwarded to Caixa. Data will be recorded electrafly (kept for two years after the end of the died
period) and recorded separately. The monitoring déit be printed periodically as a backup procedur

A.4.2.2. Eligibility criteria for inclusion of a CPA in the PoA \

To be part of this PoA, each CPA must meet thewalig criteria:

e Signature by the project implementer of the CPAadétter of intent (Lol) to confirm
both their voluntary participation to the propos&miA coordinated by Caixa, and thiad¢
project under the CPA is neither registered asdividual CDM project activity nor included as
part of another registered PoA

» The CPA must be a Municipal or Regional sanitangfal.
« The baseline scenario consists of the total oighaetiease of LFG to the atmosphere;

e LFG can be flared, used for energy generation andded to supply consumers through a natural
gas distribution network.

* The solid waste disposal site where the waste woelldumped can be clearly identified,;

« Only those sites that receive municipal solid wagitebe eligible under this PoA, therefore, at
the project site there should be no hazardous sjaste

» The project implementer has agreed to follow stalddr consultation requirements as per
Brazils DNA, and as outlined in Section D of thacdment,

« The CPA proponent shall take responsibility for raieg and monitoring the CPA as per the
CDM rules and guidelines provided by Caixa;

e Additionality analyses is performed at the CPA levellowing a financial analysis and
demonstrating that the project is not viable unieissregistered as a CDM project;

e In the case the implementation of the CPA requaelwan, the CPA proponent must have
confirmation from the financial institution providi the loan for the project activity, where future
carbon revenues have been presented for the |@dnagion and are a partial guarantee to repay
the loan.
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A.4.3. Description of how the anthropogenic emigms of GHG by sources are reduced by a
CPA below those that would have occurred in the alefice of the registered PoA (assessment and
demonstration of additionality):

The additionality of the proposed PoA is justiftegthe following arguments:
I) The proposed PoA is a voluntary coordinated action;

Caixa has taken the voluntary initiative for thevelepment of this programme of activities. The
objective is to enable municipalities to implemanibetter solid waste management practice by helping
them overcome the existing barriers and leveraggntiial resources that would have otherwise not be
available, in the absence of the PoA. The PoA ésefore a voluntary coordinated action initiated by
Caixa, where the participation of CPA implementiershe program is also done also on a voluntary
basis;

ii) If the POA is implementing a voluntary coordiad action, it would not be implemented in the
absence of the PoA

As mentioned before, according to the first NatigBelG Emissions inventory conducted by the Ministry
of Science and Technologythe general barrier in the solid waste sectdBriazil is that of its current
practice, where the country has over 6,000 waspwositing sites, and, 76% of the total waste was
deposed in dumpsites with no management, gas tiolleor water treatment and usually without any
license or under no control by the environmentanaies concerned. This situation remains to be the
same to date, as according to the study conduct2809 by the International Solid Waste Association
ISWAZ, on the current situation of Sanitary Landfills Brazil, it indicates that 63.6% of Brazilian
municipalities continue to use open dumps, whitleredes for controlled landfills have been redutzd
13.8%, and even though policy has tried to moveatd& sanitary landfills, these have not yet reached
20% of the municipalities.

According to the 2007 report from the National systof Information on Sanitation in Brazithe great

majority of the country (82%) is comprised of sm@alnicipalities with less than 30,000 inhabitants,
whereas municipalities with more than 1 million abitants account for less than 1% of the totaf i

important, given that as per Brazilian regulatiamssolid waste management (SWM), article 30 of the
constitution as well as the recent National Solidsté Polic}f, stipulates that urban cleaning and SWM
services are the responsibility of municipal goweents. Yet, financial resources are generally
inadequate and municipalities spend a small prapodf their budgets on SWM. The 2000 IBGE study

" Ministry of Science and Technology, First Brazilimventory of Anthropogenic Greenhouse Gas emissio
“Methane Emissions from waste treatment and didhd2202, page 15. Available at:
http://www.bvsde.paho.org/bvsacd/cd25/methane.pdf

8 Waste Management Research, International Solid&\V&ssociation ISWA, Report: The current situation of
sanitary landfills in Brazil and the importancetbg application of economic modely R. Oliveira, C. Petter,
2009

°“Urban Solid waste Management Diagnostic, 200@hlished by the Cities Ministry, national Secretafy
Environmental Sanitation. Also found online at
http://www.snis.gov.br/PaginaCarrega.php?EWREnt€ER Ter=16

191 aw 12.305, August 2, 2010, National Solid Wastédy (LEI No 12.305, DE 2 DE AGOSTO DE 20P0/ttica
Nacional deResiduosSdlidos);
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also found that, of municipalities with waste cotlen and sweeping services, 15.9%, spent between 5
and 10% of their budgets on such services and 79t 5% or less.

The situation of waste management for municipaldselaste within Brazil is therefore run in the
majority of cases by the public administration, véhenost of these dumpsites are small receiving an
average amount of waste below 500 tons per day'ttfthe same situation holds true in the 2008 report,
published by the end of 2010, where furthermore;hiapter 5 of the report under the title: “Finahcia
performance of the entities in charge of urbandsaiaste management” it says: “Overall, the recige h
proved insufficient for maintaining the activitie$ solid waste management, as pointed out by t@8 10
indicator - Self-sufficiency of city hall with mutipal solid waste management.”. The report points 0
municipalities are not ready to assign resourcewdste management, they have limited investment
capacity and access to credit for SWM services, amthe cities’ needs compete for scarce resources,
when coupled with the lack of technological knowshwaste management is often left at the end of the
priority list.

As for the private sector, there are little inceed for project implementers to invest in gas oiée and
flare/use systems, because of high upfront investroests and technical as well as common practice
barriers that discourage project operators. As gheciied by the Methane to Markets country profile fo
Brazil'* “Only in the last 10 years the private sector btsted landfill management, by concession.
Such companies usually run the largest sites andf 2006, 14% of collected MSW is placed in laltslfi
operated by them”. Up to now there are 35 CDM ldingtis projects in the pipelif&(between registered
and projects at validation stage) and only 11 eSéhhave the component to generate electricityt ofos
these sites are the few that are being run by terieatities, which is not the common practice ia th
country. This can also be corroborated by analy#tirggathered data for the “Diagnostic for the aorba
Solid Waste Management” documeBliggndstico do Manejo de Residuos Sélidos Urbpetaborated
by the Brazilian Ministry of the Cities in 20807 According to the data and spreadsheets availabliis
report®, which was taken for a sample of the major muniies of the country, only 6.4% of the
sample indicated to have gas utilization and outhoSe 70% (12 sites) were identified to be CDM
projects. Therefore, demand for financing LFG adlten systems and LFG to energy projects, without
CDM registry are virtually non-existent.

The government has tried to tackle solid wastecpsiand regulations both at the federal and &aes,

but coordination, enforcement and identificatiorthad right incentives is still under developmeAt. the
federal level, responsibility for SWM services sased among three Ministries (Health, Environment,
and Cities) and at the state level, the situatiamneg considerably: only 8 states currently haweciic
solid waste legislation (Ceara, Goias, Mato GragsoSul, Pernambuco, Parana, Rio Grande do Sul,
Bahia and Mato Grosso), 14 are in the processegfgping such legislation, and 7 have yet to begin.
Recently, in August 2 2010, after a widely conslitebate, the National Solid Waste Policy/Law was
introduced; this new law obliges public authorittessmplement waste management programs with the
objective of improving waste practices in the coyrthrough action on different fronts. Under thevne
law, municipalities have two years to prepare a&sehste plan, where targets will be set to erddica
dump sites and strategies will need to be set alaitty other municipalities to join forces in order

1 «“Urban Solid waste Management Diagnostic, 2007I0age 120, published by the Cities Ministryjoral
Secretary of Env. Sanitation. Onlinehatp://www.snis.gov.br/PaginaCarrega.php?EWREREERTer=16

12 Methane to Makets Counrty profile

¥ UNEP Risg CDM pipeline, last accessed 01/03/11.

14 Sistema Nacional de Informagées sobre Saneandiagmoéstico do manejo de residuos sélidos urbar@Z.
Brasilia: MCIDADES.SNSA, 2009. Available http://www.snis.gov.br/

'3 |bid. Spreadsheets available kettp://www.snis.gov.br/PaginaCarrega.php? EWREREER T er=80
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develop solutions. In addition this law mandates formal participation of waste pickers in orgawiz
cooperatives, leading to increased income generafid social inclusion for the group.

There are high expectations derived from the netioNal Waste Management Law, but given that for a
long time there was no regulation for mandatoryoacfrom landfill/dumpsite operators, municipalgie
are facing difficult choices in order to be abletonply with the regulators expectations.

It is under this scenario that Caxia’s role takepartance as they are in a unique position toifatel the
adoption of the National Waste Management Law, urtde adoption of this PoA. As mentioned in
section A.2. Caixa Economica Federal (Caixa) isntlaén agent of public policy for the Brazilian fede
government with the largest network in Brazil, cowe all 5,561 Brazilian municipalities with moriean
17,000 service points. Caixa’s mission is to “preéenine continued improvement of the quality of bifie
the Brazilian population, intermediating funds diméncial businesses, acting towards the harnessing
urban development and on the sectors of housingiatian and infrastructure, and on the managemgént
funds, programs and services of social charaéteks an integrated public bank and as per its migsi
Caixa is a strategic partner of the state and npadigovernments, administering a Federal Guarantee
Fund dedicated to private sector investments inioiped sanitation and solid waste projects. Caixa'’s
records show that even though the fund has beehutileded for sanitation, disbursements for solid
waste projects have been fdwin an effort to increase the participation fotidavaste projects, and in
light of the potential of blending carbon financeadrder to leverage additional resources that mike
the projects viable, Caixa has taken the voluntaitjative for the development of this programme of
activities.

As one of the leading development banks in Br&Zlixa has experience working with a range of public
and private entities, and even though Caixa is amilgn a banking institution, it has developed the
capacity to provide technical advice to its borrosveMost of the municipalities have very limited
capacity to prepare concession processes, dealssiibs related to waste pickers, process envinotaine
licensing, and conduct concession processes. Thgrdtn through Caixa intends to support this
processes by providing Technical Assistance taested municipalities. This combination of finarcia
and technical support is critical for Caixa to effeely engage with its borrowers. To encouraggguts
developers, of different levels of credit worthineand technical capacity to join the PoA, Caixa
considered various financing options. These indudsing the CER revenue to reduce the interess$;rate
using CER revenues as partial guarantee for thsloa

The experience up to now has demonstrated thabutitiDM revenues and technical assistance like the
ones that could be provided by the carbon fadilityCaixa, project operators wouldn’t take the atitie

to invest in LFG capture and flaring/energy generasystems in order to mitigate GHG emissions. The
alternatives for the project implementers to theigiaation in the proposed CDM PoA is either dexel

a CDM project by their own means or not captureltR&, continuing the current common practice of
uncontrolled biogas emissions into the atmosphere.

Therefore the intention of the proposed PoA is oldif to provide the necessary means for the
municipalities in the country to be able to complith the National Solid Waste Law through an
additional stream of revenues leveraged by carlimmenée, while scaling up the use of landfill gas

'8 Also found online at the banks webpdup://www1.caixa.gov.br/idiomas/ingles/mission.asp

The cumulative loan amount between 2002-2011 has B86%. Source: “DEMONSTRATIVO OPERACOES
CONTRATADAS. pdf”
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collection systems and renewable energy genertgaimologies in order to mitigate methane emissions
Through this PoA, Caixa will support municipalitiftgough the process and will look to harness more
interest from the private sector on solid waste agament. Not only will Caixa, as a financial entiy
able to provide blended sources of financing fer ithplementation of the projects, allowing the oge
future carbon revenues as partial guarantees a¢béms, but they will also provide technical assise to

the municipalities to structure the SWM operatidthwenewable energy generation and to ensure CDM
requirements are being met.

The CPAs additionality can also be justified by fbliéowing additional arguments:

v' Waste projects limited access to public-sectomfoiiag: waste management in Brazil, which
falls under sanitation, has a high level of ingitmal complexity and low private-sector
involvement. The historical financing and fundiraueces for waste projects, most of which
has come from the public sector, indicates a ldaufiicient directed resourcés

v' Technology barrier: most of the landfills operatdm’t have the experience and technological
know-how for the electricity and use operatins

v" LFG collection and use systems, like the ones & @PAs of this PoA are not economically
attractive without CDM revenu®s

In summary the current and expected practice ofl sehste management by municipalities in Brazil is
that of open dumps, and some landfill sites, vesy bf which have gas collection systems, much less
renewable energy generation technologies. Witheahrtical and financial assistance, acceptance of
future CER revenues as partial guarantees foradue dgreements, and guidance from a solid instituti
to lead the way in the CDM process, municipalitrg continue to operate the landfill sites as they
always have.

The objective of this PoA is therefore to providelid support to municipalities with a strong
coordinating/managing entity able to lead the pssceproviding financial assistance along with
technological training for the concession procesth wrivate operators, and technical training foe t
realization of the CER revenues, so that the almeptioned barriers can be overcome. In essence, the
voluntary coordinated action that will be implenashtthrough this PoA, would not, and has not, been
implemented in the absence of the PoA.

(iii) If the PoA is implementing a mandatory polioggulation, this would/is not enforced;

As mentioned above, the PoA is supporting the implatation of the newly introduced National Solid
Waste Policy.

(iv) If mandatory a policy/regulation is enforcede PoA will lead to a greater level of
enforcement of the existing mandatory policy/regata

'8 As mentioned in the Brazil Low-carbon Country C8sedy, by the World Bank, May 31 2010, pg 183

19 As indicated in th@razil Country profileby Methane to Markets, published in 2009 Pagdgshite this figure
(number of landfill gas projects in Brazil), theéseonly one project generating electricity and &rotevaporating
leachate. All other projects are only destroyingimother words, collecting cleaning and burningttf a complex
system of monitoring and certification) the methanatained in biogas without use the available gyfeavailable
at http://www.methanetomarkets.org/documents/landfdégp_brazil. pdf

20 Additionality will be demonstrated for each CPAdny investment analysis. Details can be found étiee E.5.1
of the POA-DD.
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As mentioned above, the expectation is that the WitlAead to the enforcement of the existing Natb
Solid Waste Policy.

A.4.4. Operational, management and monitoring pla for the programme of activities \

A.4.4.1. Operational and management plan: \

Caixa, the coordinating/managing entity of this P&dAs established the operational and management
plan which includes the following:

a) Letter of Intent and provisions to ensure that thos operating the CPA are aware and have
agreed that their activity is being subscribed tolie PoA If a landfill site operator is interested
in joining this PoA, it shall submit a letter oftémt (Lol) to participate in Caixa’s PoA. The Lol
will indicate their voluntary participation withithe PoA, their authorization to give the financial
information relevant for the projects evaluationdaonfirmation that they are not part of any
other registered CDM project or PoA. Then the CRéppnent will be briefed by Caixa about
the criteria for inclusion under the PoA.

b) System/procedure to avoid double accounting e.g. tovoid the case of including a new CPA
that has been already registered either as CDM pregt activity or as a CPA of another
PoA: After receiving the Lol, Caixa will proceed to cani that the project is not part of another
Program, or contained as another registered CDMeqtroby double checking the projects
geographical coordinates with the Brazilian DNA awndh published information from the
UNFCCC website. At this point, a unique number el assigned to the CPA, which will serve
for reference within Caixa’s database which wilhtaon the projects location (GPS coordinates)
and private operator’'s name, among other details.

c) Eligibility assessment Caixa will collect the necessary information tlmduct an analysis of the
project design as per the eligibility criteria ddished in Section A.4.2.2 of the POA-DD.

d) Memorandum of agreement if the CPA proponent qualifies, a Memorandum afréement
(MOA) shall be negotiated and signed. The MOA wadltline responsibilities for the
development of the project to meet basic techracal financial criteria, as well as the criteria
and documentation requirements under the CPA. whisnclude the role Caixa and the CPA
operator in the PoA.

e) Data gathering and documentation:After the MOA is signed, the detailed project imf@tion
necessary to elaborate the CPA-DD will be collect€lis includes the project additional
technical and financial information on the CPA dibdity study, evidences etc. Caixa will make
itself available to the landfill site operator tmpide this service.

f) CPA-DD preparation: After the necessary information and documentati&ouirements have
been incorporated in the CPA-DD and Caixa has ajgrdahe final version of the document,
Caixa as CME will submit the information to the DQ&r inclusion as per the rules and
procedures of inclusions of CPAs under registei@isP
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g) Inclusion of CPA in the PoA: After the DOE confirms that the CPA is eligibler imclusion
under the PoA, Caixa will finalize the financingramgements for carbon finance and the
monitoring arrangements for the specific CPA-DD.riDg project activity operation, the
monitoring plan (as outlined in Sections A.4.4.21 &n7.2 of this PoA) will be strictly followed
by Caixa and the CPA project implementer. Trainbhghe CPA project implementer staff will
also be provided at this time to ensure that dataitoring and recording, reporting, internal
quality control, operation, calibration, and mairgece are followed by the CPA Project
Implementer.

h) A record keeping system for each CPA under the PoACaixa will maintain the monitoring
reports for each of the CPA included in the PoAjuding a list of all projects that are under
review for inclusion in the PoA and approved focliusion in the PoA and the status of
verification. A database will be developed to cantdne major project features important for
identifying the CPA and quantifying the emissioduetions. This documentation will ensure no
double counting occurs in the claiming of emissreductions since each CPA will list the
location (GPS coordinates), ownership and a copthefletter of confirmation from the CPA
proponent that the CPA is not a component of amo@i@M programme or project activity.
Monitored data will be kept by project implementdRecorded data will be kept for two years
after the end of the crediting period.

A.4.4.2. Monitoring plan:

All relevant parameters included in the monitorplgn shall be recorded and monitored for each CPA
under this PoA, being the responsibility of eachAGiroponent with guidance set by Caixa. With this
data recorded, Caixa will prepare a separate mamitweport for each CPA with verification and CER
issuance purposes. Caixa will maintain a databasellf CPAs and data will be kept for at least arge
after the end of the crediting period.

Under this PoA, 100% of the CPAs will be monitoset verified, where the project implementers will
be responsible for collecting and recording all itm@rmation and Monitoring Reports will be sent to
Caixa. The monitoring reports will be made avasgatd the DOE for verification, as Caixa will be the
main interlocutor with the DOE, taking responstyilof quality assurance of monitored data and ngakin
Monitoring Reports available to the DOE.

Data Collection: The CPA proponents are required to submit a mpntkbnitoring Report to Caixa
through their local lending centers. The data b&llchecked for completeness and quality and pliacad
central database located at the Caixa Head QuarteEmvironmental Program and Management
Department (EPMD) that includes all projects urttierPoA. Hardcopies of the monthly reports willals
be kept on file.

Field visits: Caixa will undertake bi-annual field visits, or ascessary depending on CPA evaluated
needs. This will serve as an additional qualityckhef the monthly monitoring report, to view the
operation of the installed monitoring devices tswee they are working properly and a means of
following up on any questions on the data and aagitaring issues.

Calculation of emission reductions: Caixa will use the aggregated data to calculate @mission

reductions achieved based on the formulas for et-ponission reduction calculations outlined in
ACMO0001 version 11. This database will be updatedtimy based on the reports received.
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Database for CPAs to prevent double counting and atus of verification: In order to have control
over the individual calculations for emission refituts in each CPA, the database will always rejehé
uniquely assigned reference number for each prassbciated with its geographical location andape
operator’s name. For each project, the databaselsil contain information on the status of vesfion
and issuance of CERs, as well as project informatio provide transparent and verifiable means of
preventing double counting.

Training: Caixa will provide technical support/training tessst the landfill site operators establishing
their system of monitoring and reporting with theger quality controls, troubleshooting on monitgri
issues, and in undertaking calibration by idemntifyservice providers.

Coordinating & managing entity
Data agregator

CPA proponent CPA proponent CPA proponent CPA proponent
Operation, data gathering, Operation, data gathering, Operation, data gathering, Operation, data gathering,
monitoring & reports monitoring & reports monitoring & reports monitoring & reports

Figure 1 Schematic representation of the monitoringlan

Each CPA will be in charge of their record keepsygtem for monitored raw data, while Caixa will gee
records of the monitoring reports for each CPA;doality assurance monitoring reports will be ceass
checked with raw data upon site visits conducte@aixa.

A.4.5. Public funding of the programme of activitles \

There is no public funding from Annex | PartiediiIFCCC for Caixa Econdmica Federal Solid Waste
Management PoA.

22/09/2010, this was the date the PoA started ahidation process.
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\ B.2.  Length of the programme of activities: \

28 years
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SECAO C.  Andlise ambiental |

C.1. Please indicate the level at which environmental afysis as per requirements of the CDM
modalities and procedures is undertaken. Justifylte choice of level at which the environmental
analysis is undertaken:

1. Environmental Analysis is done at PoA level O
2. Environmental Analysis is done at CPA level v

Brazilian national as well as state laws and ragna require that an environmental analysis shbald
performed for any kind of landfill. So the analysigl be done at the CPA level as most of the intpac
are confined to each CPA landfill site.

C.2. Documentation on the analysis of the environmentaipacts, including transboundary
impacts:

Overall, by collecting and combusting landfill gabe Caixa PoA will reduce both global and local
environmental effects of uncontrolled GHG relea3é® major components of landfill gas, methane and
carbon dioxide, are colorless and odorless. Althotig majority of landfill gas emissions are qujckl
diluted in the atmosphere, in confined spaces tiseaerisk of asphyxiation and/or toxic effectsaindfill

gas is present in high concentrations. Landfill @as contains over 150 trace components that @asec
other negative local and global environment effettsh as odor nuisances, stratospheric ozone layer
depletion, and ground level ozone creation. Thex&&oA will contribute to reduce the LFG risks of
toxic effects on the local community and local eariment.

This PoA is not expected any negative transbounidapgcts in Brazil.

Brazilian regulations require that an environmeratadlysis must be made for each landfill (CPA) to
operate in the country. This documentation is gainige provided in each individual CPA-DD.

In Brazil the “Estudo de Impacto Ambiental — EfAand its “Relatério de Impacto Ambiental —
RIMA?* are two different documents, which serve as d fob “Avaliacdo de Impacto Ambiental -
AIA” 2 which is part of the licensing process. In thé\ B4 presented detailed information of all the
technical surveys and in the RIMA is presentedstiiely's conclusion, in accessible language toitfaiel
review by the public. This requirement was basetherFederal Law No. 6.938/81, which established th
National Environment Policy, regulated by Federati2ze No. 99.274/90, becoming a requirement in the
Brazilian environmental agencies from the CONAMAsBlgtion No. 001, 23/01/86.

The EIA is linked to the Preliminary License, sinbés is a preliminary study of the impacts thagti
occur, with installation and/or operation of a giventerprise. The requirement of the EIA / RIMA is
defined through the integration of parameters: tgee and location of the project.

2L Environmental Impact Study
2 Environmental Impact Report
23 Environmental Impact Assessment

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM

\{@ (CDM-P0A-DD) - Version 01 UNEcee A
N ~
CDM - Executive Board page 19

SECTION D. Stakeholders’comments \

The stakeholders consultations will be held, reedrdnd included into CPA documents as described in
the following sections

D.1. Please indicate the level at which local stakeholdeomments are invited. Justify the
choice:

1. Local stakeholder consultation is done at PoA level O
2. Local stakeholder consultation is done at CPA level v

Due to the wide range of CPAs geographical postidmcal consultation will be done at CPA level to
ensure full participation and consultation of lostghkeholders of the landfill sites participatimgthe
PoA. A local stakeholder consultation will be coothd for every CPA.

\ D.2.  Brief description how comments by local stakeholderhave been invited and compiled: \

To be done at CPA level. As required by the Intarsterial Commission on Global Climate Change
(CIMGC), the Designated Authority (DNA) for Braziletters must be sent for comments to local
stakeholders as part of the procedures for anagy@bM projects with at least two weeks in advance
from the start of validation process, in order bddain the letter of approval LoA.

D.3. Summary of the comments received:

To be done at CPA level. All comments received bdlincluded in the specific CPA-DD.

D.4. Report on how due account was taken of any commentsceived:

To be done at CPA level. All clarifications requeebsby local attending stakeholders will be addmsse
during the meetings and recorded on each spedHis-BD.

SECTION E. Application of a baseline and monitorirg methodology

The Caixa PoA applies one methodology and its tools

Version 11 of ACM0001: Consolidated baseline and monitoring methodologyaiodfill gas project
activities’;

Version 01 — Tool to determine project emissions from flaringgmcontaining methahe
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Version 01 — Tool to calculate baseline, project and/or leak@ageissions from electricity consumption
Version 02.2.1 —Tool to calculate the emission factor for an el@ity systerh

Version 02 — Tool to calculate project or leakage G&€missions from fossil fuel combustion

Version 05.1.0 —Tool to determine methane emissions avoided frgpodal of waste at a solid waste
disposal sité

Version 05.2.1 —Tool for the demonstration and assessment of aofdility”

E.2.  Justification of the choice of the methodologgnd why it is applicable to each_ CPA:

ACMO0001 - “Consolidated baseline methodology fandfél gas project activities — Version 11i%
applicable to landfill gas capture project actesti where the baseline scenarios are the partiaitalr
atmospheric release of the gas and the projecitéediinclude situations such as:

a) The captured gas is flared; and/or

b) The captured gas is used to produce energy (egrielty)

c) The captured gas is used to supply consumers thnoaigiral gas distribution network (scenario
3in section A.4.2.1). If emissions reductions @eemed for displacing natural gas, as per
ACMO0O001, project activities may use approved methogly AM0053.

The ACMO0001 methodology is applicable to the Cdtxeh because the baseline scenario in each CPA is
the partial or total atmospheric release of theagasthe project activity comprises the scenaridbned
above. Since emission reductions are not intenoldx tclaimed for displacing natural gas, AM0053 wil
not be used.

Methodology ACMO0O001 (version 11) is, therefore, laggble to the CPAs.

“Tool for determining methane emissions avoidedhfrdisposal of waste at a solid waste disposal site
— Version 05.1.0

The tool is applicable in cases where the solidteveisposal site where the waste would be dumped ca
be clearly identified. The disposed site wherewste is deposited is clearly identified thus tha is
applicable to the project.

“Tool to calculate project or leakage G@missions from fossil fuel combustion” — Version 02

This tool provides procedures to calculate progexd/or leakage CQOemissions from the combustion of
fossil fuels. It can be used in cases where @@issions from fossil fuel combustion are cal@ddiased
on the quantity of fuel combusted and its propsrtiherefore the tool is applicable to the CPAscivhi
may use fossil fuel for the operation of the propedivity.

“Tool to determine project emissions from flaringsgs containing methane” — EB28, Annex 13

The tool is applicable to projects where the reslidias stream to be flared contains no other cotititbers
gases than methane, carbon monoxide and hydrogehresidual gas stream to be flared shall be
obtained from decomposition of organic materiatqtigh landfills, bio-digesters or anaerobic laggons
among others). The project activities include bugnof the residual landfill gas which is obtainednf
decomposition of municipal organic waste and preduly the microbiological decomposition of land-
filled garbage where most of the residual gas ithare (about 50-55%) and carbon dioxide (about 40-
45%y* thus the tool is applicable to all CPAs.

24 «cacts about Landfill Gas”, US EPA, found onlirte a
http://www.dem.ri.gov/programs/benviron/waste/caliligfact.pdf
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The “Tool to calculate baseline, project and/or lealkeagmissions from electricity consumption” Version
01is applied to situations where electricity is cangd in the project, thus this tool is applicablghe
CPAs that may use electricity from the gird to poeguipment such as blowers or pumps.

The “Tool to calculate the emission factor for an elmity system”Version 02.2.1s used to estimate the
potential emission reductions generated by disptpfassil fuel based electricity generation frora grid
when emission reduction revenues are claimed. Timigool is applicable to all CPAs that may claim
ERs from renewable energy generation.

E.3. Description of the sources and gases includadthe CPA boundary \

According to ACMO0001, the project boundary is tite sf the project activity where the gas is captur
and destroyed/used.

If the electricity for project activity is sourcdtbm grid or electricity generated by the LFG captu
would have been generated by power generation s®aannected to the grid, the project boundaryt shal
include all the power generation sources conndctdite grid to which the project activity is contest

If the electricity for project activity is from aaptive generation source or electricity generatgdhle
captured LFG would have been generated by a captwer plant, the captive power plant shall be
included in the project boundary. Likewise is tlaotured gas is sent through a natural gas distdbut
network, the network will be included in the prdjboundary.

Table 2 Description of the sources and gases incled in the CPA (ACM0001)

Source Gas Included? | Justification / Explanation
CH, Yes The major source of emissions in the baseline
Emissions from N.O No NO emissions_ are small compargd to,@rhissions from landfills.
decomposition of waste al Exclusion of this gas is conservative.
the landfill site CO, No CO, emissions from the decomposition of organic wastenot
accounted
Q
£ CG, Yes Electricity may be consumed from the grid or
§ Emissions from electricity generated onsi_te/off_site_ in the paseline scc_enario
@ | consumption CH, No Excluded for simplification. This is conserivat
N,O No Excluded for simplification. This is consetiva.
Co, No Since thermal energy generation is not includdtie project activity,
Emissions from thermal these are excluded. _ i
energy generation CH, No Excluded for simplification. This is conserivat
N,O No Excluded for simplification. This is consetiva.
) _ CO, Yes May be an important emission source
On-site fossil fuel CH, No Excluded for simplification. This emission sceiis assumed to be
consumption due to the very small.
& | project activity other than
‘5 | for electricity generation | N,O No Excluded for simplification. This emissiorusce is assumed to be
< very small.
.8 CO, Yes May be an important emission source
£ | Emissions from on-site CH, No \I/EeXrCIL::nea(ljllfor simplification. This emission solis assumed to be
electricity use y v — - — -
N,O No Excluded for simplification. This emissiorusce is assumed to be
very small.
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E.4.  Description of how the baseline scenari identified and description of the identified
baseline scenario:

For project activities that either flare the lafidfas, and/or generate electricity and/or, hageraponent
where consumers will be supplied with gas througlataral gas distribution grid, given that for thder
case emissions reductions are not going to be ethifor displacing natural gas, baseline scenario
assessment and description is performed accordiaggroved baseline methodolo§¢M0001.

Baseline scenario assessment and description for all CPAs

ACMO0001: According to approved methodology ACMO0001 versidh the baseline scenario to the
project activity is assessed through the followsteps:

Step 1: ldentification of alternative scenarios cosistent with current laws and regulations

Using Step 1 of version 05.2.1 of th&dol for the demonstration and assessment of achdility”,
alternatives to the baseline i.e. the scenariovagliefor estimating baseline methane emissiongeto
analyzed should includeter alia:

Sub-step l1a: Define alternatives to the project aistity:

Alternatives for the disposal/treatment of the wastthe absence of the project activity, i.e.gbenario
relevant for estimating baseline methane emisstortse analysed should includeter alia:

LFG1: The project activity (i.e. capture of LFG and i&ring and/or its use) undertaken without being
registered as a CDM project activity;

LFG2: Atmospheric release of the LFG or partial captdrieuadfill gas and destruction to comply with
regulations or contractual requirements, or to esklsafety and odor concerns.

Since the PoA may also consider CPAs where LFGsedfor generation of electricity to the grid,
realistic and credible alternatives should alssdjgarately determined for power generation.

As per the methodology, the realistic and credabiernative(s) for energy generation may includer
alia:

P1: Power generated from landfill gas undertaken with@ing registered as CDM project activity;
P2: Existing or construction of a new on-site or otiediossil fuel fired cogeneration plant;

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

P4. Existing or construction of a new on-site or otediossil fuel fired captive power plant;

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

P6: Existing and/or new grid-connected power plants.

As heat energy is not one of the options withis dA, scenarios P2, P3 and H1-H7 were not coresider
as an alternative by the project participants. alernatives P4 and P5 were not considered reabsti
there is no need for a power plant at any langlid in the baseline scenario. In all cases it ddngl more
reasonable to consume energy from the Braziliad. grherefore for all CPAs the alternatives for the
CPAs are LFG1, LFG2, P1 and P6.
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Outcome of Step 1a: The most plausible and credible alternatives topitogect activity are: LFG1 and
P1, LFG2 and P6.

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

All scenarios described earlier are consistent Bitwzilian laws and regulations, as there are n lar
regulations mandating capture and flaring or udardfill gas, nor due to safety issues or to prtmrbe
productive use of LFG. The Brazilian legislationtaddishes that each state is responsible for the
environmental license process for landfills. Theach state defines the laws, minimum standards,
technologies, restrictions and environmental reguénts for the landfills. Furthermore, the Ministdy
Cities has indicated that the priority for investiigeshould consider the (i) reduction of open dulmps
50% within 5 years; (ii) unification and coordira@ti of existing financing lines and programs; (iii)
capacity building with a focus on the elaboratiohimtegrated solid waste management plans for
municipalities and states, as well as on reseanchsaipport to NGOs and other technical assistance
programs; and (iv) promotion of programs with secimnomic objectives linked to waste collection suc
as creation and enhancement of solid waste callectiooperatives. That may be done through
concessions to private entities either to build apdrate sanitary landfills or to be responsibletfe
whole municipality’'s waste management. In all cadesvever, active collection and flaring of the
landfill gas has never been required, thus regurlaticoncerning solid waste disposal do not foresee
obligation on LFG flaring and destruction, or othainful use.

In order to incentivize the use of renewable saurtee generate electricity, in 2002 the Brazilian
government created the program with naPROINFA — Programa de Incentivo a Fontes Alterraiv
The goal of the program was to generate 3,300 M\W¢méwable energy from wind-energy (1,100 MW),
SHPs (1,100 MW) and renewable biomass (1,100 MWluding bagasse, wood, solid waste, etc).
Although the program achieved its goals, no lakdalk-to-energy project was implemented due to the
low price paid for the MWh produced.

Outcome of Step 1b: LFG1 and P1 along with LFG2, P6 continue to be ictamed plausible baseline
scenarios consistent with country implementatiolaafs and regulations.

As per methodology ACM0001, we continue with step 2
Step 2: Identify the fuel for the baseline choicef energy source taking into account the national
and/or sectoral policies as applicable

ACMO0O001 states that the CPA-DD must demonstraté tiie identified baseline fuel is available in
abundance in the host country and there is no gupistraint.

Step 2 is not applicable to the proposed projetivigg since the baseline is the continuation pep
dumps where there is no fossil fuel consumption.

As per methodology ACMO0001, we continue with step 3

Step 3: Step 2 and/or Step 3 of the approved versid5.2.1 of the Tool for demonstration and
assessment of additionality” shall be used to assess which of these alternati/ should be excluded
from further consideration (e.g. alternatives facirg prohibitive barriers or those clearly
economically unattractive).

For this PoA, and all CPAs that are to be includeder the PoA, Step 2 of the toolnVestment

Analysis will be followed, and step 3 of the tool will IBkipped; please refer to section E.5 below for all
details on how the assessment will be done. Timome of this analysis per CPA will depend upon the
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economic comparison between the identified benckmaalue for the CPA and the project IRR/NPV
value of the project activity without CDM revenue.

Outcome of Step 2 of the Toal: If after the analysis it is concluded that: (1) gfreposed CPA
CDM project activity is unlikely to be the most dincially/economically attractive (as per Step 2c
para 10a of the tool) or is unlikely to be finatigi@conomically attractive (as per Step 2c para
10b of the toal), then proceed to Step 4 of thé @@ommon practice analysis).

Step 4 of the Tool: Common practice analysis
Please see section E.5 below for complete analgsiper thesuidelines on Common Practice
(EB63 Annex 12)

Outcome of Step 4 of the Tool: as per the section belothe outcome of the stepwise approach is
that the CPAs under the PoA are not the commortipeaior landfill sites in Brazil.

As per methodology ACM0001, we continue with step 4

Step 4: Where more than one credible and plausiblalternative remains, project participants shall,
as a conservative assumption, use the alternativeaseline scenario that results in the lowest
baseline emissions as the most likely scenario. Theast emission alternative will be identified for
each component of the baseline scenario. In assegsihese scenarios, any regulatory or contractual
requirements should be taken into consideration.

As demonstrated in section E.5 below, the outcohtkeoanalysis for CPAs that are to be includedeund
this PoA is that the most plausible baseline séenfor these project activities will be LFG2
“Atmospheric release of the landfill gasd P6*Existing and/or new grid-connected power plantnd
therefore Step 4 of the methodology does not nedsktapplied because there is only one credible and
plausible alternative remaining.

Outcome of the Baseline scenario assessment and atggtion for all CPAs: the most plausible
baseline scenario for these project activities bdélLFG2 ‘Atmospheric release of the landfill aand
P6“Existing and/or new grid-connected power plants

E.5. Description of how the anthropogenic emissiorsf GHG by sources are reduced below
those that would have occurred in the absence oféhCPA being included as registered PoA
(assessment and demonstration of additionality of EA):

E.5.1. Assessment and demonstration of additionajifor a typical CPA: |

The following steps from th&ool for the demonstration and assessment of aufdility are taken to
demonstrate the additionality of the CPA, as pguirements of methodology ACM0001:

Assessment and demonstration of additionality

Step 1. Identification of alternatives to the projet activity consistent with current laws and
regulations

Sub-step 1a. Define alternatives to the CPA:
All realistic and credible alternatives to the gieijactivity were described in sectib.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM

g‘@ (CDM-P0A-DD) - Version 01 UNEcee A
= —~
CDM - Executive Board page 25

Sub-step 1b. Consistency with mandatory laws and regulations:
As mentioned in the previous section, all scenatescribed earlier are consistent with Braziliamda
and regulations

According to methodology ACMO0001 Step 2 and/or S3egf the latest approved version of tH@0bl for
demonstration and assessment of additiorasiball be used to assess which of these alteemstould
be excluded from further consideration (e.g. addwes facing prohibitive barriers or those clearly
economically unattractive). Therefore, for all CP&gler this PoA step 2 of th@dol for demonstration
and assessment of additionality followed, Investment Analysis.

Step 2. Investment Analysis

Sub-step 2a. Determine appropriate analysis method
In addition to CDM related income, some CPAs uniter Caixa Landfill Gas Project will generate
electricity, and/or will produce revenues from slypm consumers through a natural gas distribution
grid, bringing additional revenues to the projetivity. However, the investment required to imphsrh
such a system and the related operation and maimterexpenses may outweigh any potential revenues.
Therefore this step of the additionality tool vi# applied to every CPA under the PoA.

If a CPA will only implement a landfill gas collésh and flaring system, the CDM project activitydan
alternatives generate no financial income othen t&8®M revenues, then Option | of the alternative
investment methods will be applied, meaning singalst analysis. Otherwise an investment comparison
analysis or a benchmark analysis will be applidteréfore:

Outcome of step 2a:
Scenario 1: CPAswith LFG flaring only.
Sub-step 2b: Option I. Apply simple cost analysis

Scenario2: CPAs with electricity generation and/or supply of gas to consumers through natural gas
distribution grid.

Sub-step 2b. — Option II. Apply investment comparison analysis

Sub-step 2b. — Option Ill. Apply benchmark analysis

IRR or NPV will be used in each CPA in order tofpen investment comparison analysis, and when a
project has all components: flaring, energy gemamagnd supply of gas to consumers, the projeall sh
apply benchmark analysis.

When benchmark analysis is to be used in assegsngdditionality of a CPA, the benchmark used will
be derived from government bond rates, increaseaidytable risk premium to reflect private investrin
and/or the project type, as substantiated by aepi@adent (financial) expert or documented by dfici
publicly available financial data.

Sub-step 2¢. Calculation and comparison of financial indicators:
Sub-step 2d. Sensitivity analysis:

Step 4. Common Practice Analysis

The common practice in Brazil as demonstratederstttion below, outside of projects already umiger
CDM, is the baseline scenario: atmospheric reled&&G
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Sub-step 4a. Analyze other activities similar to the proposed CPA:

Following the stepwise approach from tBeidelines on Common Practi¢EB63 Annex 12)we have
that:

Step 1: Calculate applicable output (goods or sersgs) range

As mentioned above, the expected service of all CéAder this PoA is the implementation of sanitary
landfills in Brazil where municipal solid waste caa safely deposited.

Outcome of step 1: The applicable service of any @Pthat of a controlled site where municipal doli
waste can be safely deposited.

Step 2: In the applicable geographical area, iderfi all plants that deliver the same output or
capacity. Note their number Ny.

The applicable geographical area is Brazil.

According to the report by Brazil's Pesquisa Naalode Saneamento Basico 2000 (PNSB 2000), the
main official source of information regarding solichan waste in the country, in Brazil 228,413 tohs
solid waste are produced daily, averaging 1.35&ly gher capita. This situation is a bit alarmis@ce a
significant fraction of the waste produced in tloeiratry is disposed in open dumps, which do not have
any sort of infrastructure to avoid environmentatdrds.

As mentioned in section A.2 according to the fiMsitional GHG Emissions inventory conducted by the
Ministry of Science and TechnoloGyBrazil has over 6,000 waste depositing sitesivéing over 60,000
tons of waste per day.

The most recent statistic on municipal solid wa@®sW) is published by Associacdo Brasileira de
Empresas de Limpeza Publica e Residuos EspeciBRERPE). According to their most recent annual
report (Panorama dos Residuos Sélidos no BragiD#)2 final disposal of MSW data obtained from 220
cities in Brazil (population >200,000) showed thaly 38.6% of the cities sampled uses sanitaryfisd
as the final destination of their MSW. Overall, 8%. of Brazilian cities do not dispose their MSWain
proper facility (Figure 2).

%5 Ministry of Science and Technology, First Brazilimventory of Anthropogenic Greenhouse Gas emissio
“Methane Emissions from waste treatment and didhd¥202, page 15. Available at:
http://www.bvsde.paho.org/bvsacd/cd25/methane.pdf
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. MW not dispased propearly

Figure 2 Final disposal of MSW in Brazil, accordingto projections made by ABRELPE.

As for the percentage of cities that do use sanigardfills, as per the Brazil Country Profile pigbled by
Methane to Markets, very few have gas recoveryesyst much less energy generation or distribution to
consumers through a natural gas distribution nétwbre ones that do have gas recovery and energy
generation are projects under the CDM. This caa bés corroborated by analyzing tBéagndstico do
Manejo de Residuos Solidos Urbaetsborated by the Brazilian Ministry of the Cities2007°.

According to this report, which considers a sangfléhe major municipalities of the country, we have
that:

- Only 37.1% (corresponding to 99 landfill sited) the final waste disposal units in the sample
corresponded to sanitary landfills, (Diagnostiao Manejo de Residuos Solidos Urbanos, table 6.14,
page 130).

Following theGuidelines on Common Practi¢EB63 Annex 12)we have that from the representative
sample included in the above mentioned report, @isckgarding those sites that within this sample
indicated to use the gas and are already CDM po{edding up to 10), there are 89 sites that detive
same service: sanitary landfills where municipédidswaste can be safely deposited.

Outcome of step 2: Mis equal to 89; all sites produce the same serganitary landfill sites where
municipal solid waste is safely deposited.

Step 3: Within plants identified in Step 2, identily those that apply technologies different than the
technology applied in the proposed project activityNote their number Ny.

% Sistema Nacional de Informagées sobre Saneandiagméstico do manejo de residuos sélidos urbar@7.
Brasilia: MCIDADES.SNSA, 2009. Available http://www.snis.gov.br/
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As per the definition of “different technologiest the Guidelines, we have that:

Different technologies are technologies that delttie same output (goods or services) and diffeatby

least one of the following:

(i) Energy source/fuel;

(i) Feed stock;

(i) Size of installation: Micro, Small or Large;

(iv) Investment climate in the date of the investitndecision

(v) Other features, inter alia: Unit cost of auttfunit costs are considered different if theyatiby at
least 20 %)

As has been explained above, for all CPAs undes ®0A, projects are considered “different
technologies” due to the added feature of the gédleation system and gas alternative use. The gas
collection and use system, as explained under gojrtother features” is an added cost to the pmtje
activity that generates the same service as angr démdfill project that simply vents gas into the
atmosphere. As demonstrated by the evidence prbadeof those 89 sites there are only 7 (2 of twhic
are withdrawn CDM project§ which say do have some use of the gas. Henceuimber of sites with
“different technologies” adds up to 82.

Outcome of step 3: ¢ = 82.

Step 4: Calculate factor F=1-Ni/Ng representing the share of plants using technologgimilar to
the technology used in the proposed project actiwitin all plants that deliver the same output or
capacity as the proposed project activity

In this case F=1-(82/89) = 0.0786, meaning theeeoaly 7 sites with such service and gas collection
system among 89 facilities.

As per the guidance, none of the proposed CPAsruhdd?oA are the common practice within the waste
sector in Brazil because under the first conditt@nfactor F is smaller than 0.2.

Therefore the outcome of the stepwise approachatsthe CPAs under the PoA are not the common
practice for landfill sites in Brazil.

Sub-step 4b: Discuss any similar Options that are occurring:

There are no similar activities happening in Braailtside the CDKf as there are no regulatory
incentives and the sale of electricity alone dagscover the additional costs of a biogas capfilagng,
and electricity generation system. Those thatrapeémented have been installed due to incentiveiseof
CDM.

" The two projects that were withdrawn from the CPMcess are: Gramacho, and Natal

8 As indicated in th®razil Country profileby Methane to Markets, published in 2009 Pagdgshite this figure
(number of landfill gas projects in Brazil), theseonly one project generating electricity and &rotevaporating
leachate. All other projects are only destroyingimother words, collecting cleaning and burningttf a complex
system of monitoring and certification) the methanatained in biogas without use the available gyfeavailable
at http://www.methanetomarkets.org/documents/landfdégp_brazil. pdf
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Hence this type of technology for gas collectiod ase is not widely spread in the host country tted
landfills that operate this way represent only ay\@mall portion of the total existing landfills (ut of
over 6,000 estimated waste depositing sites).

Moreover, the installation of a LFG capture andirfig system/or electricity generation, /or for slypio
consumers, are very costly for the landfill operatod bring no financial compensation. Therefanés t
kind of project is only possible with CDM revenuasd is not to be considered as a business as usual
activity.

E.5.2. Key criteria and data for assessing additi@lity of a CPA: |

CPAs must demonstrate additionality based on thé/sis contained in the previous section and should
meet the following criteria:

e There should not be any existing operating LFG cadiction system- this must be documented
in CPA with all relevant support documentation (jaiso system design documents, etc);

« The costs for installation of the LFG collection ad use systems should be prohibitive
without CDM revenues— all costs and revenues obtained in all scenatiosld be documented
in each CPA, with price quotes from establisheddees supporting the financial analysis.

o In the case of flaring only (without electricity dior use envisioned at any time), the
simple cost analysis will be used. The additiomaestment cost of the CPA will thus
justify the CPA additionality.

o0 In the case of electricity generation and/or sugplyconsumers through a natural gas
distribution network, as stated in paragraph Edbave, the investment comparison or
IRR based benchmark analysis will be used for agsgthe CPAs’ additionality.

E.6. Estimation of Emission reductions of a CPA:

E.6.1. Explanation of methodological choices, progted in the approved baseline and
monitoring methodology applied, selected for a tygial CPA:

In this PoA, emissions reductions achieved by gaPW will be calculated according the procedures
described in the version 11 of approved methodogiM0001 “Consolidated baseline methodology for
landfill gas project activities” and its tools:

e “Tool for the demonstration and assessment of maility” — Version 05.2.1;

e “Tool for determining methane emissions avoidednfidisposal of waste at a solid waste
disposal site” — Version 05.1.0;

« “Tool to calculate baseline, project and/or leakaggssions from electricity consumption” —
Version 01,

e “Tool to calculate project or leakage €€missions from fossil fuel combustion” — Versidy O

e “Tool to determine project emissions from flaringsgs containing methane’EB28, Annex 13

* “Tool to calculate the emission factor for an diietty system” — Version 02.2.1
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This methodology is applicable to landfill gas eaptproject activities, where the baseline scenaribe
partial or total atmospheric release of the gasthagroject activities include situations such as:

(a) The captured gas is flared (scenario #1); and/or

(b) The captured gas is used to produce energy (egtrielty). (scenario #2) Emission reductions
can be claimed for thermal energy generation, drtlye LFG displaces use of fossil fuel either
in a boiler or in an air heater. For claiming enugssreductions for other thermal energy
equipment (e.qg. kiln), project proponents may suitamevision to this methodology;

(c) The captured gas is used to supply consumers thnoaigiral gas distribution grid (scenario #3).

If a CPA covers scenario #3 — No emissions redastigill be claimed for displacing natural gas, henc
project activities will not use approved methodgl@dgV0053.

E.6.2. [Equations, including fixed parametric valus, to be used for calculation of emission
reductions of a CPA:

In this PoA, emissions reductions are calculatediatng to version 11 of approved methodology
ACMO0001 and its recommended tools.

Baseline emissions

Baseline emissions are calculated with the follgnequation:

BEy = (MDproject,y - I\/IDBL,y)DGWF’CH4 + EI‘LFG,y u:EFeIec,BL,y + ETLFG,y* CEFther,BL,y (1)

Where:

BE = Baseline emissions in yea(tCO.e)

MDyroject,y = The amount of methane that would have been destfoy@mbusted during the year,
in tonnes of methane (tGHin project scenario

MDeg.y = The amount of methane that would have been destfcombusted during the year
in the absence of the project due to regulatoryancontractual requirement, in
tonnes of methane (tGH

GWP:14 = Global Warming Potential value for methane foe fiirst commitment period is
21 tCQe/tCH,

ELirey = Net quantity of electricity produced using LFGqish in the absence of the project
activity would have been produced by power plamisnected to the grid or by an
on-site/off-site fossil fuel based captive powengpation, during yeay, in megawatt
hours (MWh)

CEFeiecy,BLy = CO, emissions intensity of the baseline source of tetdty displaced, in
tCO.e/MWh This is estimated as per the sech@termination oCEFRec gLy
below

ETirey = The quantity of thermal energy produced utilizitge landfill gas, which in the

absence of the project activity would have beerdpeed from onsite/offsite fossil
fuel fired boiler/air heater, during the ygain TJ

CEFRergLy = CO, emissions intensity of the fuel used by boilerfa@ater to generate thermal
energy which is displaced by LFG based thermalgngeneration, in tC&/TJ.
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The methane that would be destroyed in the baselic@lculated as follows.

MDg, , = MD OAF (2)

project,y
e Guidance on estimating AF:

ACMO0001 provides the guidance on how to estimate AF should be considered in cases where a
specific system for collection and destruction oéthane is mandated by regulatory or contractual
requirements or is undertaken for other reasoresydtio of the destruction efficiency of the baseli
system to the destruction efficiency of the systesad in the CPA shall be used. Since the Brazilian
legislation establishes that each state is resblenfor the environmental license process for ldisdf
each state then defines the laws, minimum standaedfinologies, restrictions and environmental
requirements for the landfills.. Therefore undee tturrent PoA, each CPA will determine its AF
depending on its geographical location and stagelations which it is subject to. This will be rewed
accordingly by each CPA if there is a change, Withrenewal of its crediting period.

Therefore, since there is no thermal energy geioerais part of this PoA, equation 1 is reducech® t
following equation, which will be used for all CPAsder the PoA:

BEy =(MD - MDBL,y) *GWR,, + ELLFG,y * CEFeIec.BL,y ()

projecty

Ex-Ante Baseline emissions

Ex ante methane emissions that are generated in the lar(MD,ecy) are calculated following
methodology ACM0001, and based on parametes.Bwos,y calculated as per the approvekbbdl to

determine methane emissions avoided from dispdsabste at a solid waste disposal %iwhere the
following guidance from the methodology should &lesh into account:

* In the tool, x will refer to the year since thedéilt started receiving wastes [x runs from thesfir
year of landfill operation (x=1) to the year for st emissions are calculated (x=y)];

» Sampling to determine the different waste typesotsnecessary. The waste composition can be
obtained from previous studies.

» The efficiency of the degassing system which wdlibstalled in the project activity should be
taken into account while estimating tve anteestimation.

These will be calculated considering the followaguation:

MDyrojecty = BECH4,SWDs,lGWPCH4 (4)
Where:
BEchs,swosy = Methane generation from the landfill in the abseatéhe project activity at yeay

(tCOse), calculated as per th&dol to determine methane emissions avoided from
disposal of waste at a solid waste disposal'siehe tool estimates methane generation
adjusted for, using adjustment factor (f) any ldhdas in the baseline that would have
been captured and destroyed to comply with relevagulations or contractual
requirements, or to address safety and odor coscefs this is already accounted for
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in equation 2, “f" in the tool shall be assignedadue 0

y
BECHA,SWDSy =¢ [(ﬂ.— f )l:(BWF():H4 [ﬁl_ OX)%DF |:IDOCf MCF @ZWLX |:IDOCj E_kj ) E(Ll_e_kJ )(

x=1 j
5)

Where:

BEchsswosy =  Methane emissions avoided during the year y fooeventing disposal at the solid
waste disposal site (SWDS) during the period fromsdtart of the project activity
to the end of the year y (tG€)

[0) = Model correction factor to account for model erainties (0.9)

f = Fraction of methane captured at the SWDS aaded, combusted or used in
another manner

GWP:ys = Global Warming Potential (GWP) of methane, védid the relevant commitment
period

OX = Oxidation factor (reflecting the amount of im&te from SWDS that is oxidized in
the soil or other material covering the waste)

F = Fraction of methane in the SWDS gas (volumetiva) (0.5)

DOCG = Fraction of degradable organic carbon (DOC) tia&t decompose

MCF = Methane correction factor

Wi« =  Amount of organic waste type j prevented frospdisal in the SWDS in the year x
(tonnes)

DOG = Fraction of degradable organic carbon (by wéighthe waste type |

K = Decay rate for the waste type |

i = Waste type category (index)

X = Year during the crediting period: x runs frone tfirst year of the crediting period
(x = 1) to the year y for which avoided emissiore @alculated (x = y)

y = Year for which methane emissions are calculated

The amount of different waste types;\vere calculated through waste data based oreatrstudy.
However, if sampling is needed, YWill be calculated as follows:

W, =W, E (6)
Where,

Wix = Amount of organic waste typgrevented from disposal in the SWDS in the ye@ons)
W, = Total amount of organic waste prevented frompalsl in yeax (tons)

P.jx = Weight fraction of the waste typén the sample collected during the year

Z = Number of samples collected during the year

The second part of the baseline equation represeatbaseline emissions produced by the amount of
expected energy that would have been produced éygtid, and will be replaced by the electricity
produced by the project activities in the CPAs sTikicalculated by multiplyingL, g y timeSCEFgecpLy
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Determination ofCEFRec L.y

The “Tool to Calculate the Emission Factor for an Elgcity System” (version 02.2.1y applied to
calculate the combined margin emission factor @ Brazilian grid, using the supplied information
provided by the Brazilian DNA. This will be donerpEPA, reported in the CPA-DD and will be
monitored ex-post by each project activity.

Ex-Post Baseline emissions

MDyrojecty Will be determineax postoy metering the actual quantity of methane capitared destroyed
once the project activity is operational.

The methane destroyed by the project activiDfrqjecty) during a year is determined by monitoring the
guantity of methane actually flared and gas usedetterate electricity and/or produce thermal energy
and/or supply to end users via natural gas didtabwgrid, if applicable, and the total quantityroéthane
captured.

The sum of the quantities fed to the flare(s) h power plant(s), and to the natural gas distiobugrid
(estimated using equation 3) must be compared #grwih the total quantity of methane generated.
The lowest value of the two must be adopteMBS,qjecty

The following procedure applies when the total dilsarof methane generated is the highest. The
working hours of the energy plant(s) should be tmvad and no emission reduction could be claimed fo
methane destruction in the energy plant during oyerational hours. As per the methodology we have
that:

MDproject, y= IlefIared,y'*' MDeIectricity, y + IlethermaI,y + I\/IDPL,y (7)
Where:

MDiared,y = Quantity of methane destroyed by flaring ((FH

MDeiecrricity,y = Quantity of methane destroyed by generation oftedéty (tCH,)

MD thermaly = Quantity of methane destroyed for the generatiathefmal energy (tCHl

MDp_y = Quantity of methane sent to the pipeline for fegdmthe natural gas distribution

network (tCH)

Right hand side of equation (7) is the sum ovetralpoints of captured methane use in case thieamet

is flared in more than one flare, and/or used inenthan one energy generation source. The supply t
each point of methane destruction, through flarimguse for energy generation, shall be measured
separately. Since there is no thermal energy ggoer@ontemplated in this PoA, the third term,
MDermalyiS always assumed as zero. As for the first terenhave that:

MD flared |y = { LFG flare,y DWCH 4,y DDCH 4) - (PEfIare,y /GWPCH4) (8)
Where:

LFGiare,y = Quantity of landfill gas fed to the flare(s)rihg the year measured in cubic meter&)(m
WeHa,y = Average methane fraction of the landfill gasresasure® during the year and

expressed as a fraction (in m3 Qi LFG)

9 Methane fraction of the landfill gas and LFG floaMe to be measured on same basis (either wet pr birgase
the “Tool to determine project emissions from fi@rigases containing methane” is used, follow thedsird
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Dcha = Methane density expressed in tonnes of metpaneubic meter of methane
(tCHy/m*CH,)*

PEiarey = Project emissions from flaring of the residuas gtream in year y (tCOZ2e) determined

following the procedure described in th€obl to determine project emissions from
flaring gases containing methe”. If methane is flared through more than onesflan
a CPA, the PR, shall be determined for each flare

Since the CPAs under this PoA will implemented esetl flares, then as per the tool, the temperature
the exhaust gas of the flare will be measured terdéne whether the flare is operating or not.

For enclosed flares, either of the following twdiops can be used to determine the flare efficiency

(@) To use a 90% default value. Continuous momitgprof compliance with manufacturer’s

specification of flare (temperature, flow rate ekidual gas at the inlet of the flare) must be
performed. If in a specific hour any of the paragngtare out of the limit of manufacturer’s

specifications, a 50% default value for the flafficency should be used for the calculations for
this specific hour.

(b) Continuous monitoring of the methane destrucéfiiciency of the flare (flare efficiency).

In both cases for all CPAs, if there is no recdrthe temperature of the exhaust gas of the flaiétbe
recorded temperature is less than 500 °C for anycpkar hour, it shall be assumed that during tiaur
the flare efficiency is zero.

Project implementers will document in the CPA-DDhieh option is taken to determine the flare
efficiency. In case of use of the default value tfog methane destruction efficiency, the manufactsir
specifications for the operation of the flare ahe required data and procedures to monitor these
specifications will be documented in the CPA-DD.

For the second term of equation (7) we have that:

MDeIectricity,y = LFG electricity,y DWCH 4,y |:|DCH 4 (9)
Where:

MDeiecrricity,y = Quantity of methane destroyed by generation oftiedéty

LFGeiecticiy,y = Quantity of landfill gas fed into electricity geagor

And for the fourth term of equation (7) we havettha

MD, , = LFGp , DWgy 4, ODgys (10)

PL,y

WhereLFGg, yis the quantity of landfill gas sent to pipeline feeding to the natural gas distribution
grid.

approaches to convert the flow on wet basis tdbdisis. For example, refer to the procedures praviiiéhe book
“Fundamentals of Classical Thermodynamics”; GordoWan Wylen, Richard E. Sonntag and Claus Borgaakk
4° Edition, 1994, John Wiley & Sons, Inc.

0 At star3‘1dard temperature and pressure (0 degrea€alisd 1,013 bar) the density of methane is 0.0687
tCH,/m°CH,.
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At the renewal of the crediting period of the Pdi#e following data should be updated according to
default values suggested in the most recent vedditdre tool:

e Oxidation factor OX);

e Fraction of methane in the SWDS g&$; (

« Fraction of degradable organic carb@O(C) that can decomposBQC);

* Methane correction factoMCF);

« Fraction of degradable organic carbon (by weighgach waste tyggDOC));
» Decay rate for the waste typék;).

e Global Warming Potential (GWP)

Project Emissions:

According to the methodology, project emissionsdaiermined by the following:

PE, =PEg., +PE ;, (11)
Where:

PEecy = Emissions from consumption of electricity in fh®@ject case.

PEcjy = Project emissions from fossil fuel combustion

Project emissions from electricity consumption ¢PJf are calculated following version 01 ‘6fool to
calculate baseline, project and/or leakage emissifsom electricity consumption’from it, scenario A
“Electricity consumption from the grid” will be afped for all CPAs, where RE, is calculated as
follows:

PEgc, =) ECpy;, XEFg ;, x(1+TDL, )

(12)
Where:
ECejy Quantity of electricity consumed by the projedivaty during the year MWh
EFRey Brazilian grid emission factor tGAWh (same a€EF., s,y mentioned above)
TDL;y Average technical transmission and distributiorséasin the grid in year y for the voltage

level at which electricity is obtained from thedyét the project site.

Project emissions from fossil fuel combustion ¢PE ) are calculated following the latest version of
“Tool to calculate project or leakage CO2 emissifmsn fossil fuel combustibnThese emissions are
calculated as follows:

PEc,y= FG,y* COER, (13)
Where
FGy is the fossil fuel combusted of type i, in theqess j, for the year y
COER, is the CQemission coefficient of the fossil fuel i
Where

COERF, is calculated by following option B of the tool:

COEF, = NCV,y * EFcoyy (14)
Where
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NCV,, Is the weighted average net calorific value effilel type i

EFcoay - Is the weighted average G@mission factor of fuel type |

Project emissions from flaring have not been shawithis section since they are already taken into
account in the MRyec: parameter.

Leakage
No leakage effects need to be accounted undemittisodology.
Emission Reductions

Emission reductions are calculated as follows:

ER, = BE, - PE, (15)
Where:

ER, = Emission reductions in yea(tCO.e/yr)

BE, = Baseline emissions in yea(tCOZ2e/yr)

PE = Project emissions in yeg(tCO./yr)
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E.6.3. Data and parameters that are to be reportesth CDM-CPA-DD form: |

Data / Parameter:

Regulatory requirements relatingto landfill gas

Data unit:

Norms

Description:

Regulatory requirements relating todiél gas from ABNT NBR Associacad
Brasileira de Normas TecnicdsBrazilian Association of Technical Norms
and (Norma Brasileira/ Brazilian Norm), including:

ABNT NBR 8419:1992 Verséo Corrigida: 199resentacao de projetos de
aterros sanitarios de residuos solidos urbaridatroduction of Projects for
Sanitary Landfills of Municipal Solid Waste.

Source of data used:

Publicly available information

Value applied:

Will be reflected in the AF, as eipkd in section E.6.2. above

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

The information will be recorded, to use it for ogas in the adjustment facto
(AF) or directly to MOy, , for all CPAs at the renewal of the credit period.

y

Any comment: N/A

Data / Parameter: GWP:a

Data unit: tCQ/tCH,

Description: Global Warming Potential of ¢H

Source of data used: 2006 IPCC Guidelines for MatiGreenhouse Gas Inventories
Value applied: 21

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

21 for the first commitment period. Shall be updagecording to any future
COP/MOP decisions.

y

Any comment: N/A

Data / Parameter: Do

Data unit: t CH/ ' CH,

Description: Methane density

Source of data used: 2006 IPCC Guidelines for MatiGreenhouse Gas Inventories
Value applied: 0.0007168

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

At standard T and P (0° C and 1,013 bar) the den$inethane is 0.0007168
CH, / m’ CH,

]

y

t

Any comment:

N/A

Data / Parameter:

BECH4,SWDS,V

Data unit:

tCQe
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Description:

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

Source of data used:

Calculated as per the “Toadtermining methane emissions avoided from
disposal of waste at a solid waste disposal sité&rsion 05.1.0

Value applied

To be defined for each CPA

Justification of the
choice of data or
description of

measurement methods

v

and procedures actual
applied :

As per the “Tool for determining methane emissiansided from disposal of
waste at a solid waste disposal site” — Versiod.05.

y

Any comment:

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

Data / Parameter: MD Hist
Data unit: tCHa
Description: Amount of methane destroyed histolycfr the previous year before the sta|

It
of project activity.

Source of data used:

Project Implementer

Value applied

To be defined for each CPA

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

To be explained for each CPA

D

y

Any comment:

This parameter will be used for thiingetion of AF for those CPAs that need
its estimate

Data / Parameter: MGist
Data unit: tCHa
Description: Amount of methane generated histdgidal the previous year before the

start of project activity

Source of data used:

Project Implementer

Value applied

To be defined for each CPA

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

To be explained for each CPA, and calculated asheelTool for determining
methane emissions avoided from disposal of wasiesatid waste disposal
site” — Version 05.1.0

]

y

Any comment:

This parameter will be used for thiingetion of AF for those CPAs that need

its estimate

Data / Parameter: [0)
Data unit: -
Description: Model correction factor to account fioodel uncertainties

Source of data used:

Assumed as per the “Tooltermée methane emissions avoided from
disposal of waste at a solid waste disposal site”
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Value applied:

0.9

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

Oonk et al. (1994) have validated several landét models based on 17
realized landfill gas projects. The mean relatirereof multi-phase models
was assessed to be 18%. Given the uncertaintiesiates! with the model and

Sin order to estimate emission reductions in a cmagee manner, a discount d

10% is applied to the model results.

Any comment: N/A

Data / Parameter: OoX

Data unit: -

Description: Oxidation factor (reflecting the ambofhmethane from SWDS that is

oxidized in the soil or other material covering thaste)

Source of data used:

Assumed as per the “Toolterméene methane emissions avoided from
disposal of waste at a solid waste disposal siesioen 05.1.0

Value applied:

Use 0.1 for managed solid wasteadiapsites that are covered with oxidizin
material such as soil or compost. Use 0 for otfygeg of solid waste disposal
sites.

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

As per the “Tool to determine methane emissiongdaebfrom disposal of
waste at a solid waste disposal site” version 05.1.

]

y

Any comment:

Used for ex ante estimation of the amh@f methane generated

Data / Parameter: F

Data unit: -

Description: Fraction of methane in the SWDS gaufwe fraction)

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 actual
applied :

As per the “Tool to determine methane emissiongdaebfrom disposal of
waste at a solid waste disposal site” version 05.1.

]

y

Any comment:

This factor reflects the fact that saegradable organic carbon does not
degrade, or degrades very slowly, under anaerainidittons in the SWDS. A
default value of 0.5 is recommended by IPCC. Useex ante estimation of
the amount of methane generated.

Data / Parameter: DOG
Data unit: -
Description: Fraction of degradable organic car{@@@C) that can decompose

Source of data used:

Assumed as per the “Toolterméene methane emissions avoided from
disposal of waste at a solid waste disposal siesion 05.1.0

Value applied:

0.5

Justification of the

As per the “Tool to determimethane emissions avoided from disposal of

This template shall not be al

Itered. It shall be completed without modifying/adding headings or logo, format or font.



PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM

g‘@ (CDM-P0A-DD) - Version 01 UNEcee A
= ~
CDM - Executive Board page 40

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

y

waste at a solid waste disposal site” version 05.1.

Any comment:

Used for ex ante estimation of the amh@f methane generated

Data / Parameter: MCF

Data unit: -

Description: Methane Correction factor

Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
Value applied: To be defined for each CPA

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

Determined for each CPA according to the followwadues for MCF, as per
the “Tool to determine methane emissions avoided fregpodal of waste at a
solid waste disposal sit@ersion 05.1.0:

SWDS condition MCF Value
anaerobic managed 1,0
semi-aerobic 0,5
unmanaged (deep > 5m) 0,8
unmanaged-shallow (deep < 5m) 0,4

Any comment:

The methane correction factor (MCFEoamts for the fact that unmanaged
SWDS produce less methane from a given amount stesthan managed
SWDS, because a larger fraction of waste decom@egesically in the top
layers of unmanaged SWDS. Used for ex ante esbmafithe amount of
methane generated

Data / Parameter: DOG
Data unit: -
Description: Fraction of degradable organic carfipnweight) in the waste type j

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories (Volume 5,
Tables 2.4 and 2.5)

Value applied:

Waste type j DOC; DOC;
ype | (% wet waste) (% dry waste)

Wood and wood products 43 50
Pulp, paper and cardboard (other thal
sludge) 40 44
Food, food waste, beverages and
tobacco (other than sludge) 15 38
Textiles 24 30
Garden, yard and park waste 20 49
Glass, plastic, metal, other inert waste 0 0

Justification of the
choice of data or
description of
measurement methods

As per the Tool to determine methane emissions avoided frepodal of
waste at a solid waste disposal sitersion 05.1.0
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and procedures actual
applied :

y

Any comment:

N/A

Data / Parameter:

K

Data unit:

Description:

Decay rate for the waste type |

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
(Volume 5, Tables 2.4 and 2.5)

Value applied:

Waste type k
Pulp, paper, cardboard and textiles 0,070
Wood, wood products and straw 0,035
Other (non-food) organic putrescible
garden and park waste 0,170
Food, food waste, sewage sludge,
beverages and tobacco 0,400

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

As per the Tool to determine methane emissions avoided frepodal of
waste at a solid waste disposal siersion 05.1.0 and per climatic condition
in Brazil

v

y

Any comment:

The values applied are for tropicaA{¥ 20°C) and wet (MAP > 1000m)
conditions. Source: INMET 2007.

Data / Parameter: Eos

Data unit: %

Description: Efficiency of the degassing systemalihwill be installed in the CPAs
Source of data used: USEPA

Value applied: 50%

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

Conservative value. This value will be applied taC#As under this PoA

]

y

Any comment:

Used for ex-ante estimation of the am@f methane collected

Data / Parameter: Pn.ix

Data unit: %

Description: Weight fraction of the waste tyjga the sampla collected during the year
Source of data used: Sample measurements by pdgeetoper, or obtained from previous studigs.
Value applied: To be defined for each CPA
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Justification of the
choice of data or
description of
measurement method
and procedures
actually applied :

Based on specific waste composition study for iteeaf the CPA

Any comment:

Used to estimate the ex-ante estiofateethane generated

Parameters to be reported in case CPA appliesrsacéha

Data / Parameter: Nugt

Data unit: -

Description: Nameplate efficiency of the upgradiaglity
Source of data used: Provided by the manufacturer

Value applied: To be defined for each CPA

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

As per the manufacturer guidelines

Any comment:

Used to estimate the ex-ante estiofatpgraded biogas, as a product of pla

efficiency and estimated amount of vented or flayasl.

| E.7.  Application of t

he monitoring methodology anddescription of the monitoring plan:

E.7.1. Data and parameters to be monitored by eacPA:

The following parameters will be monitored by e&@PA and used for calculated emissions
reductions. Values applied will be dependent onnte/idual CPA.

Data / Parameter: LFGitaly
Data unit: N
Description: Total amount of landfill gas captuedchormal temperature and pressure

Source of data to be
used:

From project implementer, measured on site

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Measured continuously (average value in a timavatenot greater than an
5 hour) by flow meter continuously; data to be aggted monthly and yeatrly.

QA/QC procedures to
be applied:

Flow meters shall be subject to a regular maintemamd testing regime, bas
on the manufacturer's recommended schedule an@gwoes, to ensure
accuracy

%)

Any comment:

Data will be kept for 2 years afted e crediting period
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Data / Parameter: LFGrarey
Data unit: m
Description: Flow of LFG to the flare. Amount ohtdfill gas flared at normal temperature

and pressure

Source of data to be
used:

Measured on site

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Measured continuously with a flow meter (averagee/an a time interval not
5 greater than an hour), data to be aggregated nyoeutil yearly per flare

QA/QC procedures to
be applied:

Flow meters shall be subject to a regular maintemamd testing regime, bas
on the manufacturer's recommended schedule an@gwoes, to ensure
accuracy

Any comment:

LFGue,y is considered to be equivalent to the variabledMvolumetric flow
rate of the residual gas) as described in fraof to determine Project
emissions from flaring gases containing metfiarsed to determine project
emissions from flaring. Data will be kept for 2 ygafter end of crediting
period

Data / Parameter: LFGelectricity,y
Data unit: m
Description: Amount of LFG sent to power plant aridal Temperature and Pressure

Source of data:

Measured on site

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

To be defined for each CPA

Description of
Measurement methods
and procedures to be
applied:

Measured with a flow meter and monitored continlyobyg the Project

5 Developer. The flow meter will be maintained antibcated regularly in line
with the manufacturer’s requirements. Data to lgegated monthly and
yearly.

QA/QC procedures:

Flow meters will be subject tegular maintenance and testing regime to
ensure accuracy.

Any comment:

Data will be kept for 2 years afted e crediting period

Data / Parameter: PBiarey
Data unit: tCQe
Description: Project emissions from flaring of tiesidual gas stream in year y

Source of data to be
used:

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

Value of data applied

To be defined for each CPA
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for the purpose of
calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Calculated as per th@ 6ol to determine Project emissions from flaring
5 gases containing Methahe

QA/QC procedures to
be applied:

As per the Tool to determine Project emissions from flaringes
containing Methane

Any comment:

Data will be kept for 2 years afted e crediting period

Data / Parameter: WeHay
Data unit: m CH, / 7’ LFG
Description: Methane fraction in the landfill gas

Source of data to be
used:

Measured by continuous gas quality analyzer.

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Measured continuously (average value in a timeavatenot greater than an
5 hour) with a gas analyser by the Project Implemeiza to be aggregated
monthly and yearly

QA/QC procedures to
be applied:

The gas analyzer shall be subjected to regularter@nce and calibration,
based on the manufacturer's recommended scheddileracedures, to ensure
accuracy

Any comment:

Wha, yiS considered to be equivalent to the variabd@.fv(volumetric fraction
of the component CHn the landfill gas in the hour h) as describethie
“Tool to determine Project emissions frlaring gases containing methane
Data will be kept for 2 years after end of credjtperiod

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

Source of data to be
used:

Project implementer

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Measured continuously to determine the density ethaine DCH No separate
5 monitoring is necessary when using flow meters dladdmatically measure th
temperature and pressure, expressing LFG volumeasrimalized cubic meter

D

QA/QC procedures to

Measuring instruments shatiiiect to a regular maintenance and testing
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be applied: regime, based on the manufactureramatendations
Any comment: Data will be kept for 2 years afted eh crediting period
Data / Parameter: P

Data unit: Pa

Description: Pressure of the landfill gas

Source of data to be
used:

Project implementer

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

N/A

Description of
measurement methods
and procedures to be
applied:

Measured continuously to determine the density ethane DCH No separatg
5 monitoring is necessary when using flow meters dladdmatically measure th
temperature and pressure, expressing LFG volunmeasrinalized cubic meters

h

D

QA/QC procedures to
be applied:

Measuring instruments shall be subject to a regqukintenance and testing
regime, based on the manufacturer's recommendations

Any comment:

Data will be kept for 2 years afted ef crediting period

Data / Parameter: ELrc
Data unit: MWh
Description: Net amount of electricity generatethgd FG.

Source of data:

Project Implementer

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

To be defined for each CPA

Description of

measurement methods

and procedures to be
applied:

Electricity will be measured continuously usingedectricity meter.

]

QA/QC procedures:

Electricity meter will be subjactegular maintenance and testing in
accordance with supplier recommendations to erextgeracy.

Any comment:

Required to estimate the emissionataoius from electricity generation
from LFG.

Data / Parameter: EFqria, cmy
Data unit: tCQIMWh
Description: Combined Margin C@emission factor for the project electricity systenyear y

Source of data to be
used:

Calculated using th&ool to calculate the emission factor for an elimity
system based on published data from the Brazilian Migisif Science ang
Technology (Brazil DNA)

)

Value of data applied
for the purpose of
calculating expected

To be defined for each CPA

emission reductions in
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section B.5

Description of
measurement methods
and procedures to be
applied:

Calculated as per therbol to calculate the emission factor for an elmity
5 systerfiversion 02.2.1.

QA/QC procedures to
be used:

This value will be updated yearly as per the moedodata EFgrid,BM,y an
EFgrid,OM,y using the latest published data froraZl’'s DNA.

Any comment:

EErid, CM,y:CEFeIecy,BL,y = EFELJ"y
This value will be reported within each CPA, andl s monitored ex-post.

Data will be kept for two years after end of credjtperiod

Data / Parameter: EFyrid Bmy
Data unit: tCQIMWh
Description: Build margin CQemission factor for the project electricity systenyeary

Source of data to be
used:

Based on yearly published data from the Braziliaimistry of Science an
Technology (Brazilian DNA)

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Monitored yearly using published data from the Biaz Ministry of Science
5 and Technology (Brazil DNA)

QA/QC procedures to
be used:

This value will be updated and monitored as peddtest published data fro
Brazil's DNA.

Any comment:

This value will be reported within B&EPA, and will be monitored ex-post.
Data will be kept for two years after end of criedjtperiod

Data / Parameter: EFRgrid,omy
Data unit: tCQIMWh
Description: Operating margin C&emission factor for the project electricity systienyeary

Source of data to be
used:

Based on yearly published data from the Braziliaimistry of Science an
Technology (Brazilian DNA)

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Monitored yearly using published data from the Biaz Ministry of Science
5 and Technology (Brazil DNA). The dispatch data gsial is used, option (C
of the ‘“Tool to calculate the emission factor for an elmity systerh

~—"

QA/QC procedures to
be used:

This value will be updated and monitored as peddtest published data fro
Brazil's DNA.

Any comment:

This value will be reported within B&EPA, and will be monitored ex-post.

Data will be kept for two years after end of credjtperiod
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Data / Parameter:

Operation of the energy plant

Data unit:

Hours

Description:

Operation of the energy plant(s) year y

Source of data to be
used:

Project participants

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Data will be recorded annually by the Project Impdater to ensure methane
5 destruction is claimed for methane used in elattrdant when it is
operational.

QA/QC procedures to
be applied:

Equipment will be maintained in line with manufaetis recommendations

Any comment:

Data will be kept for at least two rgeafter the end of the crediting period

Data / Parameter: PEcy
Data unit: tCQ
Description: Project emissions from electricity samption by the project activity during

the year y

Source of data to be
used:

Calculated as per th@tol to calculate baseline, project and/or leakage
emissions from electricity consumptiarsion 01, using electricity
consumption estimates based on technology usedmerdting hours

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

As per the Tool to calculate baseline, project and/or leaka&gaissions from
5 electricity consumptidhversion 01.

QA/QC procedures to
be applied:

As per the Tool to calculate baseline, project and/or leaka&gaissions from
electricity consumptidhversion 01

Any comment:

Data will be kept for at least two fgeafter the end of the crediting period

Data / Parameter: PEc;y
Data unit: tCQe
Description: Project emissions from fossil fuel darstion

Source of data to be
used:

Calculated as per th@tol to calculate project or leakage G@missions from
fossil fuel combustidn using monitored data for a similar project

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

To be defined for each CPA

section B.5
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Description of
measurement methods
and procedures to be
applied:

As per the Tool to calculate project or leakage G@missions from fossil fue
combustiohversion 02

QA/QC procedures to
be applied:

As per the Tool to calculate project or leakage G@missions from fossil fue
combustioh

Any comment:

Data will be kept for at least two fgeafter the end of the crediting period

Data / Parameter: MGpr.y
Data unit: tCH
Description: Amount of methane generated during yea the project activity

Source of data to be
used:

Project implementers

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

Estimated using the actual amount of waste dispwste landfill as per the
latest version of the “Tool to determine methanéssions avoided from
disposal of waste at a solid waste disposal siesien 05.1.0

Description of
measurement methods
and procedures to be
applied:

Annually

QA/QC procedures to
be applied:

As per the latest version of th&dol to determine methane emissions avoid
from disposal of waste at a solid waste dispodal si

Any comment:

This will be monitored only by CPAseavl a specific system for collection
and destruction of methane is mandated by regylatocontractual
requirements or is undertaken for other reasons

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

Source of data to be
used:

Project Implementer

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

The temperature in the exhaust gas will be meastoatinuously with a type
N thermocouple and continuously monitored as deedriin the Tool to
determine project emissions from flaring gases @ontg methané EB 28
Annex 13.

QA/QC procedures to
be used:

Measuring instruments will be subject to regularintemance and testin
regime, based on the manufacturer's recommendations

Any comment:

Required to determine adequate operand operating hours of the flare.

Data will be kept for at least two years after ¢éimel of the crediting period
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Data / Parameter: toa.n

Data unit: --

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

Source of data to be
used:

Project Implementer

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Monitored continuously as per th@dol to determine project emissions fr¢
5 flaring gases containing methand&B 28 Annex 13.
A gas analyzer will be adopted. The gas analyzér Wi sample and analyz
the methane, carbon dioxide and oxygen content@,12) provide continuou

storage of the information

QA/QC procedures to
be used:

Analyzers will be calibrated according to the mawatifirer's recommendatio
A zero check and a typical value check will be parfed by comparison with
standard certified gas.

Any comment:

Monitoring of this parameter is duedmtinuous monitoring of the flare
efficiency. Data will be kept for two years afterdeof crediting period.

monitoring of the parameter and 3) transfer datantmitoring system for

hm

20}

Data / Parameter: V chan
Data unit: -
Description: Volumetric fraction of methane in tlesidual gas in the hour h

Source of data to be
used:

Project implementer

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Monitored continuously as per th@dol to determine project emissions fr¢
5 flaring gases containing methan&B 28 Annex 13.

Ensure that the same basis (dry or wet) is corsitdier this measurement an
the measurement of the volumetric flow rate ofrédual gas (F\s ) when
the residual gas temperature exceeds 60 °C

m

QA/QC procedures to
be applied:

Analyzers will be periodically calibrated accorditogthe manufacturer’s
recommendation. A zero check and a typical valeeklwill be performed by
comparison with a standard certified gas.

Any comment:

V4 1S cONsidered to be equivalent to the variabigsvy (methane fraction in

the landfill gas on a wet basis). Data will be kigpttwo years after end of
crediting period

Data / Parameter:

FV

RG,h
Data unit: nh
Description: Volumetric flow rate of the residuasgin dry basis at normal (NTP)

conditions in the hour h
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Source of data to be
used:

Project implementer

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

5 flaring gases containing methan&B 28 Annex 13.

Monitored continuously as per th@dol to determine project emissions fr¢

Ensure that the same basis (dry or wet) is corsitdfer this measurement an
the measurement of the volumetric fraction of me¢hia the residual gas
(fVcpa ) When the residual gas temperature exceeds 60 °C.

QA/QC procedures to
be applied:

Flow meters are to be periodically calibrated adicwy to the manufacturer’s
recommendations.

Any comment:

F¥cn is considered the equivalent of the variable td€dy Amount of
landfill gas flared at normal temperature and press
Monitoring of this parameter is due to continuowsnitoring of the flare
efficiency. Data will be kept for two years afterdeof crediting period

Data / Parameter: NV charen
Data unit: Mg/mi
Description: Concentration of methane in the exhgas of the flare in dry basis at normal

conditions in the hour h

Source of data to be
used:

Project implementer

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Monitored as per theTool to determine project emissions from flaringes
5 containing metharfe EB 28 Annex 13.

Continuously measured. Values to be averaged houdy a shorter time
interval.

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordtagmanufacturer’s
recommendation. Zero check and typical value chéltbbe performed by
comparison with a standard gas.

Any comment:

Data will be kept for two years aked of crediting period

Data / Parameter: FGiy
Data unit: Mass or volume unit per year (e.g. tgndr m3 / yr)
Description: Quantity of fuel type i combusted mno@ess j during the year y

Source of data to be
used:

On-site measurements

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

To be defined for each CPA

section B.5
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Description of

measurement methods

and procedures to be
applied:

Data will be monitored monthly and aggregated yeahd the specific CPA
5 will indicate the equipment used for measuremestpér the the “Tool to
calculate project or leakage CO2 emissions froriffisel combustion”
version 02, the following options may be used:
Use either mass or volume meters. In cases whetésfaupplied from
small daily tanks, rulers can be used to determiass or volume of
the fuel consumed, with the following condition$i€lruler gauge mus
be part of the daily tank and calibrated at leaskec year and have a
book of control for recording the measurementsg@aily basis or pe
shift);
Accessories such as transducers, sonar and pietzoele devices are
accepted if they are properly calibrated with thler gauge and
receiving a reasonable maintenance;
In case of daily tanks with pre-heaters for healptloe calibration will
be made with the system at typical operational ttmmd.

QA/QC procedures to
be applied:

Equipment will be maintained in line with manufaetiis recommendations,
and the consistency of metered fuel consumptiomtifies will be cross-
checked with available purchase invoices from iharicial records.

Any comment:

Required to calculate project emissiimom fossil fuel combustion.
Data will be kept for at least two years after ¢éimel of the crediting period

Data / Parameter: NCV
Data unit: GJ/m
Description: Weighted average net calorific valfiéuel typei in year y

Source of data to be
used:

Values from the fuel supplier will be used.

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

Values provided by the fuel supplier. Undertakefirie with national or
5 international fuel standards. The NCV will be ob& for each fuel delivery,
from which weighted average annual values shoulchimulated.

QA/QC procedures to
be applied:

Values will be verified to check that they are witthe uncertainty range of
the IPCC default values as provided in Table 1@, ¥ of the 2006 IPCC
Guidelines. If the values fall below this rangelect additional information
from the testing laboratory to justify the outcoareconduct additional
measurements.

Any comment:

Data will be kept for at least two fgeafter the end of the crediting period

Data / Parameter:

EF

CO2,iy
Data unit: tCQ/GJ
Description: Weighted average Cé€mission factor of fuel type i in yeary
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Source of data to be
used:

If available, values provided by fuel supplier, Butot available then IPCC
default values at the upper limit of the uncertaaita 95% confidence interva
as provided in table 1.4 of chapter 1 of Vol 2 (& of the 2006 IPCC
Guidelines on National GHG Inventories

|l

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

To be defined for each CPA

Description of

measurement methods

and procedures to be
applied:

D

As per the Tool to calculate project or leakage G@missions from fossil fue
combustiohversion 2.

QA/QC procedures to
be applied:

Will be checked against any future revision of IPGdidelines

Any comment:

Data / Parameter: W,
Data unit: Tons
Description: Total amount of organic waste prevented from diapipsyear x (tons)

Source of data to be
used:

Project Implementers

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

To be defined for each CPA

Description of
measurement methods
and procedures to be
applied:

o

Amounts of waste being deposited will be monitazedtinuously, and aggregate
5 annually

QA/QC procedures to
be applied:

As per the Tool to determine methane emissions avoided frepodal of waste at
a solid waste disposal sit¥ersion 0.5.1.0

Any comment:

This will be monitored only by CPAsevathe variable MGg yneeds to be
monitored. Data will be kept for at least two yeaiter the end of the crediting
period

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

Source of data used:

Sample measurements don@jegtHimplementers, or obtained from relev,
studies applicable to the site

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

N/A

section B.5:
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Description of

measurement methods

and procedures to be
applied:

The parameter will be measured by the project@pant. Amounts of waste
5 being deposited will be sampled, when needed, néroo the composition of
the waste. As per th@bol to determine methane emissions avoided from
disposal of waste at a solid waste disposal siegsion 05.1.0, this parameter
only needs to be monitored for those CPAs wherevtiste prevented from
disposal includes several waste categqrias categorized in the tables for
DOCj andkj.
The waste composition may also be obtained fromhesuapplicable to the sit

D

QA/QC procedures to
be applied:

Any comment:

Data will be kept for at least two rgeafter the end of the crediting period

Data / Parameter: ECruy
Data unit: MWh
Description: Quantity of electricity consumed b fbroject activity during the year y

Source of data to be
used:

Project Implementer

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

To be defined for each CPA

Description of
measurement method
and procedures to be
applied:

Electricity will be measured continuously usingedectricity meter. Data will
5 be aggregated at least annually as stated inTibel to calculate Project
emissions from electricity consumptiomrsion 01.

QA/QC procedures to
be used:

Electricity meter will be subject to regular maméece and testing in
accordance with meter supplier recomendations

Any comment:

Required to calculate project emission

Data will be kept for two years after end of credjtperiod
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Data / Parameter TDL,

Data unit: %

Description: Average technical transmission antritistion losses in the grid in year y for
the voltage level at which electricity is obtairfenim the grid at the project
site.

Source of data to be Default value according to theT 6ol to calculate baseline, project and/or

used: leakage emissions from electricity consumgtiersion 01

Value of data applied | 20%
for the purpose of
calculating expected
emission reductions in
section B.5

Description of As per the tool, under scenario A (electricity aamgtion from the grid) and
measurement methods| scenario C (Electricity consumption from the gnidiga) fossil fuel fired

and procedures to be | captive power plant(s)) , cases C.l and C.III :

applied: second option, case (a): “project or leakage et#iyt consumption sources;”
To be applied annually

QA/QC procedures to | N/A
be used:

Any comment: Required to calculate project emissiioom electricity consumption

Additional parameters to be monitored when the @4 contain a component with scenario #3

Data / Parameter: LFGpLy

Data unit:

Description: Amount of LFG sent to Pipe Line at Mat Temperature and Pressure
Source of data: Project Implementer

Value of data applied | To be defined for each CPA
for the purpose of
calculating expected
emission reductions in
section B.5

Description of Data will be measured with a flow meter and momitbcontinuously by the
Measurement methods Project Developer. The flow meter will be maintalrend calibrated regularly
and procedures to be | in line with the manufacturer’s requirements. Dathe aggregated monthly
applied: and yearly.

QA/QC procedures: Flow meters will be subject tegular maintenance and testing regime to
ensure accuracy.

Any comment: Data will be kept for 2 years afted e crediting period

Data / Parameter: Operation of the upgrading gas fint

Data unit: Hours

Description: Operation of the upgrading plant(sqiyear y

Source of data: Project participants

Value of data applied | To be defined for each CPA
for the purpose of
calculating expected
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emission reductions in
section B.5

Description of Data will be recorded annually by the Project Impdater to ensure methane
measurement methods destruction is claimed for methane used in eldttrjdant when it is

and procedures to be | operational.

applied:

QA/QC procedures to | Equipment will be maintained in line with manufaetiis recommendations
be applied:

Any comment: Data will be kept for at least two rgeafter the end of the crediting period

E.7.2. Description of the monitoring plan for a ®A: |

Each CPA under this PoA will develop an operatioplah that defines a standard against which the
project performance will be measured in terms ef @tission reductions and compliance with all
standards and criteria under the PoA. Monitorinty bé the responsibility the landfill operatorsestch
individual site. The monitoring plan has the foliogy purposes:

« Establish and maintain a reliable and accurate toiong system

« Provide guidance for the participants on the imgetation of necessary measurement and
record management procedures;

* Provide guidance for properly transmit monitoriegarts to Caixa,;
* Guidance for meeting or exceeding CDM requireméantserification and certification purposes

The monitoring plan covers:

1) Monitoring team members’ duties and routine remiagde
2) Monitoring schedules;

3) QA/QC procedures;

4) Service forms for data reporting;

5) Corrective action and maintenance plans;

The monitoring methodology is based on direct mesamant of the amount of landfill gas captured and
destroyed at the flare platform(s), the natural ggeelines and the electricity generating unit@) t
determine the amount of LFG destroyed. The momigpplan provides for continuous measurement of
the quantity of LFG used and quality of LFG flared.

Flow meters and gas analyzers will be recordindicoausly the amount of LFG destroyed/used in each
CPA. This equipment is very sensitive, so rigid Q&/ procedures for equipment maintenance and
calibration will be developed and performed by eltufill managet', who also will ensure that proper
monitoring procedures are performed and monitonfgrmation is sent on a regular basis to Caixa.

All landfill facilities will have all monitoring deices on-site.

Devices and Methods for Data Collection:

%1 Regular calibration of the monitoring devices il undertaken by those responsible for the memsnts, as
per manufacturer specifications. Archiving of cedition report will be done both in hard copies andoft copies.
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Electricity consumptionStandard electricity meters will be used for noriing electric consumption.

Biogas measurementBlow meters, gas analyzers, thermocouples, andymesneters will be used to
determine the amount of methane that is flared/wdedach CPA. Meters shall be subject to regular
maintenance, testing and calibration.

Monitored Data:

Each CPA staff has operational and data colleattaigations to fulfill, in order to maximize the @&
emissions reductions, ensuring that sufficient rimfation is available to calculate ERs in a transpar
and verifiable manner, allowing a fast and sucegs&frification of these ERs.

Caixa will take responsibility for the collectiori monitored data in each CPA, the emission redactio
estimates, producing the monitoring reports andnep to the DOE. Caixa will also maintain all

necessary data to undertake this POA monitoring, @ach as a list of all projects under review for
inclusion in the PoA and the performing data ancpeters for each registered CPA.

All data provided by CPA operators will be checkedcompleteness and quality and placed on a dentra
database owned by Caixa. All data recording of ttmmitored data will include paper and electronic
versions, backup systems and periodic checkinglfta entry mistakes. All records will be kept for a
least 2 years after the end of the crediting period

E.8. Date of completion of the application of the &iseline study and monitoring methodology ang
the name of the responsible person(s)/entity(ies)

17/08/2010
Magno Castelo Branco, PhD

Claudia Barrera

World Bank Group, IBRD
Carbon Finance Unit
1818 H Street NW
Washington, DC 20009
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Annex 1

CONTACT INFORMATION ON COORDINATING/MANAGING ENTITY  and
PARTICIPANTS IN THE PROGRAMME of ACTIVITIES

Organization:

Caixa Econdmica Federal

Street/P.O.Box:

SBSQD4LT3e4-12°Andar

Building: Edificio Matriz

City: Brasilia

State/Region: DF

Postfix/ZIP: 70092-900

Country: Brazil

Telephone: +55(61) 3206-9485

FAX: +55(61) 3206-9391

E-Mail: denise.seabra@caixa.gov.br,
URL: WWW.caixa.gov.br

Represented by:

Denise Maria Lara de Souza Seabra

Title: Product Manager

Salutation: Ms

Last Name: Seabra

Middle Name: Lara de Souza

First Name: Denise Maria

Department: Geréncia Nacional de Produtos de Fiaarento, Saneamento e
Infraestrutura

Mobile: +55(61)9965.2284

Direct FAX:

Direct tel:

Personal E-Mail:

Organization:

International Bank for Reconstructam Development acting as the
Trustee of the Carbon Partnership Facility

Street/P.O.Box:

1818H St

City: Washington, DC
State/Region: District of Columbia
Postfix/ZIP: 20433

Country: USA

Telephone: 202-458-1873

FAX: 202-522-7432

E-Mail: IBRD-carbonfinance@worldbank.org
URL: www.carbonfinance.org
Represented by: Ms. Joelle Chassard
Title: Manager

Salutation: Ms.

Last Name: Chassard

First Name: Joelle

Department: Environment Department
Mobile:

Direct FAX: 202-522-7432
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Direct tel:

202-458-1873

Personal E-Mail:

IBRD-carbonfinance@worldbank.org

Organization:

Kingdom of Spain - Ministry of Econgmand Finance

Street/P.O.Box:

Po de La Castellana,

Building: 162

City: Madrid

State/Region:

Postcode/ZIP: 28046

Country: Spain

Telephone: +34 91 583 58 55

FAX:

E-Mail:

URL:

Represented by: Mr. Gonzalo GARCIA ANDRES
Title:

Salutation: Mr.

Last name: Garcia Andres

Middle name:

First name: Gonzalo

Department: International Finance Department
Mobile:

Direct FAX: +34 91 583 58 55

Direct tel:

Personal e-mail:

gga@meh.es

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



PROGRAMME OF ACTIVITIES DESIGN DOCUMENT FORM

\?f@t& (CDM-P0A-DD) - Version 01 UNEcee A

N —~

CDM - Executive Board page 59
Annex 2

INFORMATION REGARDING PUBLIC FUNDING

There is no public funding for the proposed PoA.
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Annex 3

BASELINE INFORMATION

Details on Baseline Information will be includedG@f®A-DD
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Annex 4

MONITORING PLAN

The relevant monitoring information is providedsiectionE.7.2
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