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Abbreviations

AMS Automated Measuring System

ANP Petroleum National Agency

BM Build Margin

BEN National Energetic Balance

BNDES Brazilian Development BanlBanco Nacional de Desenvolvimento Econdmico
e Social

CAR Corrective Action Request

CDM Clean Development Mechanism

CEF Carbon Emission Factor

CER Certified Emission Reduction

CETESB S&o Paulo State Environmental Agency

CH4 Methane

CL Clarification request

CO, Carbon dioxide

COse Carbon dioxide equivalent

DNV Det Norske Veritas

DNA Designated National Authority

GHG Greenhouse gas(es)

GWP Global Warming Potential

IBGE Statistics and Geosciences Brazilian Institunstituto Brasileiro de Geografia
e Estatistica

IGP-M Brazil's Market Price Indexihdice Geral de Precos do Mercado

IPCC Intergovernmental Panel on Climate Change

IPT Technological Research Institutigtituto de Pesquisa Tecnologica

LFG Landfill gas

MCT Ministry of Science and Technology

MME Ministry of Mines and Energy

MP Monitoring Plan

NGO Non-governmental Organisation

NPV Net Present Value

ODA Official Development Assistance

oM Operating Margin

ONS Electric System National Operat@perador Nacional do Sistema Elétrico

PDD Project Design Document

SIN Brazilian National Interconnected System/Griistema Interligado Nacional

UNFCCC United Nations Framework Convention on Cten@dhange
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1 EXECUTIVE SUMMARY — VALIDATION OPINION

Det Norske Veritas Certification AS (DNV) has perfed a validation of the Corpus/Aradna
— Landfill Biogas Project, located in the city ofdaiatuba, S&o Paulo State, Brazil. The
validation was performed on the basis of UNFCCQecia for CDM project activities and
relevant Brazilian criteria, as well as criteria \@n to provide for consistent project
operations, monitoring and reporting.

The project participants are Arauna — Energia e tdesAmbiental Ltda. and Corpus
Saneamento e Obras Ltda. of Brazil. The Party wvaa)/i.e. Brazil, meets the requirements to
participate in the CDM.

The objective of the project is to capture and dlahe biogas generated through the
decomposition of the waste in the landfill of Iredaba city. Also, there is the possibility to
use the biogas to generate electricity.

By improving the environmental conditions for wadigposal in landfills, the project is in
line with the current sustainable development pties of Brazil.

The project applies the approved baseline and mang methodology ACMO0001, i.e.
“Consolidated baseline and monitoring methodology fandfill gas project activities”
(version 11). The baseline methodology has beercity applied and the assumptions made
for the selected baseline scenario are sounis sufficiently demonstrated that the project i
not a likely baseline scenario and that emissiodutions attributable to the project are
additional to any that would occur in the absentéhe project activity.

The monitoring methodology has been correctly a&gpliThe monitoring plan sufficiently
specifies the monitoring requirements of the maajget indicators.

By capturing and destroying biogas from a landfille project results in reductions of €O
emissions that are real, measurable and give |l@mgitbenefits to the mitigation of climate
change. Emission reductions are directly monitoraad calculated ex-post, using the
approach given in ACM0001 (version 11). The ex-astanation of emission reductions and
the projected biogas generation from the landfilsndetermined using the first order decay
model.

In summary, it is DNV’s opinion that the Corpus/@na — Landfill Biogas Project, as
described in the revised project design document 2fMarch 201Q meets all relevant
UNFCCC requirements for the CDM and all relevantsh®arty criteria and correctly
applies the baseline and monitoring methodology AQBA (version 11). Hence, DNV will
request the registration of the Corpus/Arauna —dfdhBiogas Project as a CDM project
activity.

Prior to the submission of the validation reportti® CDM Executive Board, DNV will have
to receive the written approval of voluntary paigiation from the DNA of Brazil, including
the confirmation by the DNA of Brazil that the g assists it in achieving sustainable
development.

CDM Validation 2009-0775, rev. 01 1
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2 INTRODUCTION

ARAUNA - Energia e Gestdo Ambiental Ltda. has cossined Det Norske Veritas
Certification AS (DNV) to perform a validation ohé¢ Corpus/Araina — Landfill Biogas
Project located in the city of Indaiatuba, S&o Pa8tate, Brazil (hereafter called “the
project”). This validation report summarises thedfhgs of the validation of the project,
performed on the basis of UNFCCC criteria for tHeMG as well as criteria given to provide
for consistent project operations, monitoring agporting. UNFCCC criteria refer to Article
12 of the Kyoto Protocol, the CDM modalities andgedures and the subsequent decisions
by the CDM Executive Board.

2.1 Objective

The purpose of a validation is to have an indepentterd party assess the project design. In
particular, the project's baseline, monitoring pland the project’'s compliance with relevant
UNFCCC and host Party criteria are validated ireott confirm that the project design, as
documented, is sound and reasonable and meetsdéméified criteria. Validation is a
requirement for all CDM projects and is seen asessary to provide assurance to
stakeholders of the quality of the project andintended generation of certified emission
reductions (CERS).

2.2 Scope

The validation scope is defined as an independamiobjective review of the project design
document (PDD). The PDD is reviewed against theeiga stated in Article 12 of the Kyoto
Protocol, the CDM modalities and procedures aseabme the Marrakech Accords, and the
relevant decisions by the CDM Executive Board, udalg the approved baseline and
monitoring methodology ACMO0001(version 11) Consatetl baseline methodology for
landfill gas utilization project activities /33/. h& validation was based on the
recommendations in the Validation and VerificatManual /39/.

The validation is not meant to provide any consglttowards the project participants.
However, stated requests for clarifications andforective actions may have provided input
for improvement of the project design.

CDM Validation 2009-0775, rev. 01 2
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3 METHODOLOGY

The validation consisted of the following three gt

I a desk review of the project design documents

Il follow-up interviews with project stakeholders

[l the resolution of outstanding issues and treuasce of the final validation report and
opinion.

The following sections outline each step in moreaile

3.1 Desk Review of Project Documentation
The following table lists the documentation thasweaviewed during the validation:

11/

121

13/

14/

15/

16/
171

18/

19/
110/
111/

ARAUNA - Energia e Gestdo Ambiental Ltd&roject Design Document for the
Corpus/Aralna — Landfill Biogas Project. Versionf® May 2009.

ARAUNA - Energia e Gestdo Ambiental Ltd®roject Design Document for the
Corpus/Arauna — Landfill Biogas Project. Versionf£2 March 2010.

Corpus/Aratna — Landfill Biogas Project sprémds (CER — CorpusArauna — Landfill
Biogas Project version 14)

Previous License (# 000266 — Process # SMA 13651f68m 30/12/1999),
Installation License (# 36000255 — Process # 3@0MD — from 26/06/2000),
Working License (# 36000678 — Process # 36/0025%/0m 20/03/2002),
Installation License (# 36002945 — Process # 3&@0M® — from 30/06/2009)

Notifications from the Brazilian Post Office ath stakeholders received a letter
communicating the start of the project:

Interministerial Commission for the Global Clim&&aange on 30 April 2009;
CETESB - Séo Paulo State Environmental Agency 30l 2009;

Brazilian Forum of NGO’s on 30 April 2009;

Brazilian Forum of Climate Change on 30 April 2009;

Federal Public Prosecution Office on 10 July 2009;

S&o Paulo State Public Prosecution Office on 301 2P09;

Inadaiatuba City Hall on 2 June 2009 and Indaiatbitya Council on 4 June 2009.

Previous landfill assessment study by Corpuse&aento e Obras Ltda. on April 2009

Contract between Arauna — Energia e Gestao amtdli Ltda. and Corpus Saneamento
e Obras Ltda. of 6 January 2009

Generation producer especification (Cumming501kW — model 1750 GQPB — April
2008)

Enclosed flare proposal (CARRER Elétrica e Audgao of 28 March 2009)
Flare Analyser Unit (FAU & AEMS) proposals (MDTEC of 3 November 2008)

LFG Extraction Net proposals: Plastolandia @€ober 2008), SYBS (22 October
2008), RIMAR (22 October 2008), Metal Canindé (22taber), Perfurasolo (20

CDM Validation 2009-0775, rev. 01 3
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October 2008)

112/  Topography service proposal (CARRER Elétridsueomacao of 27 March 2009)

/13/  System operation and Energy consumption castes: spreadsheet “Operadores.xIs”

114/ LFG Genset proposal (Cummins Power Generati@June 2009)

/15/  Energy operation maintenance: Cummins Powere@¢ion Proposal of 8 June 2009,
item 4.3

/16/ 7" electricity auctiorof new energy held on 30 September 2008 (CCEE —aGinte
Comercializagédo de Energia Elétrica — Eletric Ep&2gamber of Commerce (accessed
on March 201Q)
http://www.ccee.org.br/cceeinterdsm/v/index.jsp®xdnid=9c3225accdb7c110VgnVCM1000005e0101
0aRCRD
8" electricity auctionof new energy held on 27 August 2009 (CCEE — Candara
Comercializagdo de Energia Elétrica — Eletric Ep&2hgamber of Commerce (accessed
on April 2010)
http://www.ccee.org.br/cceeinterdsm/v/index.jspsgnid=39c02d85c2753210VgnVCM1000005e010
10aRCRD

/17/ BNDES (Brazilian Development Bank Banco Nacional de Desenvolvimento
Econbémico e Sociplvebsite (accessed on March 2010):
www.bndes.gov.br
BNDES (Brazilian Development Bank Banco Nacional de Desenvolvimento
Econdmico e Sociplending rate to environmental projects (accessellarch 2010):
http://www.bndes.gov.br/social/saneamento.asp
BNDES (Brazilian Development Bank Banco Nacional de Desenvolvimento
Econbémico e Socipt TILP value (accessed on March 2010):
http://www.bndes.gov.br/produtos/custos/juros/sp

/18/  Lanfill energy invoices: CPFL Energia (CPFLefgy) invoices from June 2008 to June
2009

/19/  Study of the waste composition by Unicarb@®fMay 2009

/20/ Tax of methane recovered: PapBiogas de aterro para geracdo de eletricidade e
lluminacao. USP” (Landfill biogas to electricity generation). Availe at accessed on
March 2010):
http://cenbio.iee.usp.br/download/projetos/atentd.p

[21/  Destruction efficiency of the baseline systgyiandtec on April 2009

/22/  Burning efficiency in the enclosed flare (Rvepl of CARRER — Elétrica e Automacao
— 28 March 2009)

[23/  Generator specification (Cummins Power Geperatl750 kW — model 1750 GQPB —
April 2008)

/24/  National Grid Emission Factor by the BrazilleNA, available at (accessed on March

2010):

www.mct.gov.br/clima

CDM Validation 2009-0775, rev. 01 4
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125/
126/

1271

128/

129/

130/

131/
132/

133/

134/

135/

136/

137/

138/

139/

140/

141/

Blower performace test curve: spreadsheet kISG- by Robuschi (271477 C ver 01)

Report of technical losses — ANEEL (Nationgleicy of Eletric Energy) of 20 August
2007. Available at (accessed on March 2010):
http://www.aneel.gov.br/aplicacoes/audiencia/arg{#@07/035/documento/anexo_v_-

_nt_251 2007_perdas_tecnicas_cpfl_piratininga_ pai_.

Norma Ambiental Environmental Lawyer Office: Braail Environmental Legislation
colleting of 2009 - Legis Ambiental

Brazilian National Interconnected System (Grid)aitable at (accessed on March
2010):

http://www.ons.org.br/conheca_sistema/mapas_six#asp

Sao Paulo state inventary of solid waste — 2008egD¢, available at (accessed on
March 2010)http://www.cetesb.sp.gov.br/Solo/publicacoes.asp

IBGE (Statistics and Geosciences Brazilian Institunestituto Brasileiro de Geografia

e Estatisticastudy regarding destination of collected wastBriazil (2000), available

at (accessed on March 2010)
http://www.ibge.gov.br/home/estatistica/populacanfticaodevida/pnsb/lixo_coletado/lixo_coletado109
.shtm

Common practice survey by Arauna, 22 February 2010

Indaiatuba city Mean Annual Temperature (MAT) aahié ataccessed on March 2010):
www.indaiatuba.sp.gov.br/cidade/aspectos-fisicos/

Indaiatuba city Mean Annual Precipitation (MAP) dable at(accessed on March 2010):
http://www.saae.sp.gov.br/saae_tratamento.htm

CDM-EB: Approved Consolidated Baseline and Nmimg Methodology ACM0001
Consolidated baseline methodology for landfill géization project activities Version
11 http://cdm.unfcce.int/UserManagement/FileStorag®DVFYLQKSEWCM73XG14Z692TRHOO0

CDM-EB: Tool for the demonstration and asses#nof additionality Version 5.2
Annex 10nttp://cdm.unfccc.int/methodologies/PAmethodolofiiEsis/am-tool-01-v5.2. pdf

CDM-EB: Tool to determine methane emissiorsided from disposal of waste at a

solid waste disposal site Version 4 Annex 10
http://cdm.unfccc.int/methodologies/PAmethodolofimsds/am-tool-04-v4.pdf

CDM-EB: Tool to calculate the emission facfor an electricity system Version 2
Annex 12http://cdm.unfccc.int/methodologies/P Amethodolofimss/am-tool-07-v1.1.pdf

CDM-EB: Tool to calculate baseline, projectlam leakage emissions from electricity

consumption Version 01 Annex 7
http://cdm.unfccc.int/methodologies/PAmethodolofi@sds/am-tool-05-v1. pdf

CDM-EB: Tool to determine project emissionanfr flaring gases containing methane
Annex 13nttp://cdm.unfcce.int/methodologies/PAmethodolsdigols/am-tool-06-v1.pdf

CDM Executive Board: Validation and Verifiaai Manual version 1.1
http://cdm.unfccc.int/Reference/Manuals/accr_mapdfl .

CDM Executive Board: Guidelines on the demaigin and assessment of prior
consideration of the CDM. Version 3 EB 49

http://cdm.unfccc.int/Reference/Manuals/accr_mapdf1 .

IGPM — Indice Geral de Precos do Mercado (Bsaklarket Price Index) available at

CDM Validation 2009-0775, rev. 01 5
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(accessed on March 2010):
http://www.portalbrasil.net/igpm.htm

142/  ONS - Electric System National Operator / @der Nacional do Sistema Elétrico
website (accessed on March 2010)

www.ons.org.br

Brazilian National Interconnected System (Grid) Siilable at:
http://www.ons.org.br/conheca_sistema/mapas_sixsasp

Brazilian DNA defining the Brazilian Grid as uniquesolution nr. 8 issued on 26
May 2008

3.2 Follow-up Interviews with Project Stakeholders

On 29 May 2009, DNV performed a site visit and iiviws with project stakeholders to
confirm selected information and to resolve issdestified in the document review. Fabiana
Philipi and Luis Filipe Tavares conducted the sig#t. The main topics of the interviews and
the project stakeholders are summarized in the tadlow.

Date Name Organization Topics

/43/ 29/05/2009 Alexandre  Corpus Saneamento e * Project’s system components

Sorroche Obras Ltda. and equipments in the facility
) _ * Investment Analysis;

/44/ 29/05/2009 Nuno Arauna — _Energ|a e Gestar , Monitoring, reporting and
Barbosa Ambiental Ltda. QA/QC procedures

/45/  29/05/2009 André CDM Energy * Training of personnel;
Paternostr « Local stakeholders
o Consultation;

* Operational Licenses and
Environmental Impacts;

 Additionality and CDM
evidence

The main changes from the PDD version 3 of 5 M@9%/1/ which was published for 30
days stakeholders commenting period and the fib& Rersion 4 of 2 March 2010 which is
submitted for registration are:

- Financial analysis: it was adequated to the ptdjée time, input were updated according
evidencies provided, values were included/excludedorder to represent correctly the
scenarios;

- ACMO0001 version 11 is adopted in PDD version 4levPDD version 3 adopted an earlier
methodology version (ACMO0001 version 10);

- The PDD is revised according to the resolutidngaised CAR’s and CL’s;

- Revised the description of CDM consideration praject’s starting date;

- Revised emission reductions estimate and mongagglan;

- Revised financial analysis.

CDM Validation 2009-0775, rev. 01 6
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3.3 Resolution of Outstanding Issues

The objective of this phase of the validation wasdsolve any outstanding issues which
needed to be clarified prior to DNV's positive cliston on the project design. In order to
ensure transparency a validation protocol was auised for the project. The protocol shows
in a transparent manner the criteria (requirementspns of verification and the results from
validating the identified criteria. The validatipnotocol serves the following purposes:

» It organises, details and clarifies the requirem@nCDM project is expected to meet;
* It ensures a transparent validation process whweeevalidator will document how a
particular requirement has been validated andaseltr of the validation.

The validation protocol consists of three tablese Wifferent columns in these tables are
described in the figure below. The completed vaiiaprotocol for the “Corpus/Aratna —
Landfill Biogas Project” is enclosed in Appendixtéthis report.

A corrective action request (CAR) is raised if afiehe following occurs:

(a) The project participants have made mistakes thétimfluence the ability of the
project activity to achieve real, measurable addél emission reductions;

(b) The CDM requirements have not been met;
(c) There is a risk that emission reductions cannahbeitored or calculated.

A clarification request (CL) is raised if informati is insufficient or not clear enough to
determine whether the applicable CDM requiremeat&lbeen met.

A forward action request (FAR) is raised duringdation to highlight issues related to
project implementation that require review durihg first verification of the project activity.
FARSs shall not relate to the CDM requirements &mistration.

CDM Validation 2009-0775, rev. 01 7
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Validation Protocol Table 1: Mandatory Requirementsfor CDM Project Activities

Reguirement

Reference

Conclusion

The requirements the
project must meet.

Gives reference to th

legislation or

agreement where the
requirement is found,

e This is either acceptable based on evidence providk), a

Corrective Action Request (CAR) of risk or non-compliance
with stated requirements or a request @iarification (CL)

where further clarifications are needed.

Validation Protocol Table

2: Requirement checklist

Checklist Question Reference Means of Comment Draft and/or Final
verification (MoV) Conclusion
The various Gives Explains how The section is This is either acceptable
requirements in Table 2| reference to | conformance with | used to elaborate| based on evidence
are linked to checklist | documents | the checklist and discuss the | provided OK), or a
questions the project where the question is checklist question| corrective action request
should meet. The answer to investigated. and/or the (CAR) due to non-
checklist is organised in| the checklist| Examples of meang conformance to | compliance with the
different sections, question or | of verification are | the question. Itis | checklist question (See
following the logic of the| item is document review | further used to below). A request for
large-scale PDD found. (DR) or interview | explain the clarification (CL) is used
template, version 03 - in (1). N/A means not | conclusions when the validation team
effect as of: 28 July applicable. reached. has identified a need for
2006. Each section is further clarification.
then further sub-divided.

Validation Protocol Table 3: Resolution of Corrective Action and Clarification Requests

Draft report clarifications
and corrective action
requests

Ref. to checklist
guestion in table 2

Summary of project
owner response

Validation conclusion

a CAR or a CL, these
should be listed in this
section.

If the conclusions from th¢ Reference to the
draft Validation are either

checklist question
number in Table 2
where the CAR or CL i3
explained.

The responses given by
the project participants
during the
communications with the
validation team should
be summarised in this

section.

This section should summaris
the validation team’s
responses and final
conclusions. The conclusions
should also be included in
Table 2, under “Final

Conclusion”.

Figure 1: Validation protocol tables

CDM Validation 2009-0775, rev. 01
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3.4 Internal Quality Control

The validation report underwent a technical reviegfore requesting registration of the
project activity. The technical review was perfodniegy a technical reviewer qualified in
accordance with DNV’s gualification scheme for CD#lidation and verification.

3.5 Validation Team

Type of involvement

2 X
s = 3
o 5 s
5 = s 2 3
2 5 £ 2 % =
Last é ; 08)' § % §
Role/Qualification Name First Name Country © ©® © ® +~ WU
CDM validator / Tavares Luis Filipe Braazil X X X
Technical team leader
GHG auditor Philipi ~ Fabiana Brazil X X X
Technical reviewer (draft) Sharma Anjana India X
Technical reviewer (final, Wong Simon Malaysi X
applicant) a
Technical reviewer (final)  Brinks Hendrik Norway X

The qualification of each individual validation teanember is detailed in Appendix B to this
report.

CDM Validation 2009-0775, rev. 01 9
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4 VALIDATION FINDINGS

The findings of the validation are stated in thdofeing sections. The validation criteria
(requirements), the means of verification and #saits from validating the identified criteria
are documented in more detail in the validatiortquol in Appendix A.

The validation findings relate to the project desi@s documented and described in the
revised and resubmitted project design documemtatiersion 4 of 2 March 2010.

4.1 Participation Requirements
The project participants are Arauna — Energia etd®@e#\mbiental Ltda. and Corpus
Saneamento e Obras Ltda. of Brazil. There is nceAnrParty defined yet.

Prior to the submission of the validation reporthe CDM Executive Board, DNV will have
to receive the written approval of voluntary papation from the DNA of Brazil, including
the confirmation by the DNA of Brazil that the peof assists it in achieving sustainable
development. The project’s contribution to the aunstble development of the country shall
be confirmed through the written Letter of Approt@be issued by the Brazilian DNA.

The project does not involve any public funding ahe validation did not reveal any
information that indicates that the project carsben as a diversion of ODA funding towards
Brazil.

4.2 Project Design

The “Corpus/Arauna — Landfill Biogas Project” catsi of the installation of a forced
exhaustion system of the landfill gas (LFG), anlesed flare and equipments for electricity
generation. The project is located in the city mddiatuba, Sdo Paulo State, Brazil, operated
by Corpus Saneamento e Obras Ltda. The projectduades are: 23°05'25" S latitude
47°13'05" W longitude. The LFG is generated thiothge decomposition of the organic waste
deposited in the landfill. The main component & thFG is methane (Ci a Greenhouse
gas (GHG) according to the Kyoto Protocol. Flarel afectricity generation from LFG
involves the destruction of GHwhich leads to GHG emissions reduction. Eledirici
generation from LFG will also create additional Gldfissions reductions, as a consequence
of CO, emission avoidance that would have been producHteielectricity was generated
from a non renewable source. The landfill currenibes a passive venting with occasional
flaring, thus most of the LFG produced escape$¢oatmosphere. The leachate is stored in
aerobic lagoons at the site and exported to aterwastewater treatment plant.

The landfill started operation in 2002 and the ehdperation is expected to be in 2017. The
waste filled in 2002 was 113 tonnes/day /6/, arid éxpected to increase to 250 tonnes/day
from 2010 /4/. The project activity is expectedgenerate a maximum of 11 566 MWh /3/
and therefore a generator with 1.75 MW of instaltegacity will be implemented. The
installed capacity was calculated considering tlearly methane generation, its electric
potential, 87% of LFG produced that is addressedntrgy generation and 37.1% LFG to
electricity conversion efficiency /23/.

The project design engineering reflects good practor the collection of LFG, flaring of
LFG and utilization of LFG for electricity generati. The technology to be used in the
project activity is available in the Brazilian matk consisting basically of a vertical and/or

CDM Validation 2009-0775, rev. 01 10
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horizontal drain system interconnected to blowehese materials and equipments are
available in Brazil, with the exception of the geate®n equipment.

A 7-years renewable crediting period is selecteith(the potential of being renewed) starting
on 1 September 2010, or on the date of the retjmtraof the CDM project activity,
whichever is later. The starting date of the progativity is 1 September 2010 (an estimated
date, since DNV verified during the site visit thmbject implementation has not started and
according PDD /2/ the construction of the LFG captand destruction system should be
started when registered or until 15 days after ihgistration of the CDM project at
UNFCCC) and the expected operation lifetime of phgject activity is 14 years (from 2010
to 2023). DNV has verified through the CER calcudpseadsheet /3/ estimates that after the
14" year the amount of biogas reduces considerablythansl is not worth continuing to
operate the project.

The project description is to the consideratiobiV complete and accurate.

4.3 Baseline Determination

The project applies the approved consolidated Imeselmethodology ACMO0001
“Consolidated baseline methodology for landfill gagization project activities” version 11
/33/. This methodology is applicable to the progsthis project consists of the installation of
a forced exhaustion system of the landfill gasnelased flare and equipments for electricity
generation from the LFG generated through the deosition of the organic waste deposited
in the landfill. The project meets the methodolaggpplicability criteria since:

» the captured gas is flared; and
» the captured gas is used to produce energy.

The project boundary is the site of the projecivagtwhere the gas captured, destroyed and
used, and all the power generation sources corthéatihe grid to which the project activity
is connected.

The selected baseline scenario is the total atnewgphelease of the landfill gas. The
selection of the baseline scenario is in compliand#h the requirements of ACM0001
version 11, which includes the following steps:

Step 1: Identification of alternative scenarios.
The identified alternative scenarios are:

LFG1: The project activity (i.e. capture of lantfijas and its flaring and/or its use)
undertaken without being registered as a CDM pt@etivity;

LFG2: Atmospheric release of the landfill gas ortiphcapture of landfill gas and destruction
to comply with regulations or contractual requireitse or to address safety and odour
concerns.

Since it is not mandatory to flare the landfill gasBrazil (according Brazilian environmental
laws and regulations /27/ and environmental licendé, that do not foresees landfill gas
flaring between the mandatory activities) and filgrdoes not give any income to compensate
for the costs involved, flaring of landfill gasn®t a realistic option. LFG1 is therefore only
limited to mainly use of landfill gas for electtigigeneration.
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Also, all the power generation realistic and créxlddternatives were considered:

P1: Power generated from landfill gas undertakethaut being registered as CDM project
activity;

P2: Existing or construction of a new on-site drgife fossil fuel fired cogeneration plant;
P3: Existing or construction of a new on-site drsife renewable based cogeneration plant;
P4: Existing or construction of a new on-site drsife fossil fuel fired captive power plant;
P5: Existing or construction of a new on-site drsife renewable based captive power plant;
P6: Existing and/or new grid-connected power plaiftsFG is used to generate electricity,
this energy will be sent to grid.

Cogeneration plants are not realistic alternatteethe project since there is no need for heat
in the site or nearby facilities. Thus, alternasi®2 and P3 for cogeneration are excluded. The
construction of a captive power plant is not aistial alternative, since the average annual
consumption of energy is low and does not justily deployment of a captive power plant at
the landfill. DNV has assessed the landfill endrywices /18/ and concluded that the savings
due in electricity consumption (6 146 Euro per Yyeare not enough to justify the
implementation of a captive plant. Therefore, alives P4, P5 for captive power plant were
excluded.

Also, all heat generation realistic and credibteralatives were considered:

H1: Heat generated from landfill gas undertakerheuat being registered as CDM project
activity;

H2: Existing or Construction of a new on-site drsife fossil fuel fired cogeneration plant;
H3: Existing or Construction of a new on-site drsife renewable based cogeneration plant;
H4: Existing or new construction of on-site or eife fossil fuel based boilers, air heaters or
other heat generating equipment (e.qg. kilns);

H5: Existing or new construction of on-site or sife renewable energy based boilers, air
heaters or other heat generating equipment (drg)ki

H6: Any other source such as district heat; and

H7: Other heat generation technologies (e.g. he@ips or solar energy).

Cogeneration plants are not realistic alternatteethe project since there is no need for heat
in the site or nearby facilities. Thus, the thethgmneration alternatives, from H1 to H7 were
excluded.

The realistic and credible alternatives left are:

- LFG1+P1 (project activity)

- LFG2+P6 (continuation of pre-project scenario)

DNV considers the list of realistic and credibleeatatives to be complete.

There are no policies or regulations in Brazil inthg mandatory landfill gas capture or
destruction requirements because of safety issukx@a environmental regulations /27/, the
environmental licences /4/ granted by the enviramiadeagency to the project activity do not
mention landfill gas capture and/or destructionweetn their mandatory applicability
conditions. The obligation of flaring biogas is reotcondition to obtain the environmental
licence by the Environmental Entity CETESB (Envimental Sanitation Technology
Company) /27].
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Step 2: Identify the fuel for the baseline choicefeenergy source taking into account the
national and/or sectoral policies as applicabte

There will be no extra use of fossil fuel in thejpct activity that was not used in the baseline
scenario. The project participants did not use fasgil fuel before implementation of the
project activity, electricity is provided by thetmmmal grid /28/, which was verified through
the landfill electricity invoices /18/.

As the used electricity comes from the Braziliaid git does not fit to accomplish a choice of
the fuel, because the emission factor is determameger “Tool to calculate the emission
factor of an electric system”.

Step 3: Step 2 and/or Step 3 of the “Tool for the @monstration and assessment of
additionality” version 5.2.

Since the project activity (LFG1+P1) has a negaititernal rate of return (IRR), cf. Section
4.4, realistic alternative scenario for implemeiotat of the project activity is LFG2
(Atmospheric release of the landfill gas or partapture of landfill gas and destruction to
comply with regulations or contractual requirementsto address safety and odour concerns)
and P6 (existing and/or new grid-connected powantg) The selected baseline scenario was
selected as per the methodology.

Step 4: Where more than one credible and plausible alterative remains, project
participants shall, as a conservative assumption,se the alternative baseline scenario
that results in the lowest baseline emissions asetimost likely baseline scenario.
There is only one credible and plausible altermativ the project activity which is the
continuation of the current operation conditiongte landfill (LFG2+P6). The credible and
plausible alternative to the project activity complwith the methodology applicability since:
a) The most plausible baseline scenario for the I#rgHs is identified as the
atmospheric release of landfill gas;
b) The most plausible baseline scenario for the enesgyponent of the baseline
scenario is the electricity is obtained from thiel gr

This baseline scenario is in line with the appligbcriterion of the methodology.
Emission sources and gases included in the progeatdary are:

GHGsinvolved  Description

Baseline emissions CH4 Methane in the LFG produced in the
anaerobic decomposition of the organic
waste deposited in the landfill

CO, . . .
Electricity consumption from the grid
Project emissions CO; Project activity electricity consumption
during the first year of operation
Leakage N/A There are no leakages that need to be
considered in applying ACMO0001
methodol ogy.
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The selected sources and gases are justifieddqgurthect activity.

4.4 Additionality

In accordance with the methodology ACM0001 Constéd baseline methodology for
landfill gas utilization project activities versiohl, the additionality of the project is
demonstrated through the Tool for the demonstradimh assessment of additionality version
5.2.

4.4.1 CDM consideration and continued action to secure CM status.

Since there is no commitment to financial expendityet, the starting date of the project
activity is estimated to be 1 September 2010. Thezethe CDM consideration, that is the
start of the validation process (when PDD was nmad#icly available on UNFCCC website
from 7 May 2009 to 5 June 2009) /40/ is beforeptmect starting date. According PDD, the
project activity construction has to be started mvhiegistered or until 15 days after the
registration of the CDM project at UNFCCC.

A contract between Aralna — Energia e Gestdo Amddidrtda., the responsible for the
construction, capture and destruction of the LF@/@nelectricity generation from the LFG,
and the owner of Indaiatuba city landfill, Corpumn8amento e Obras Ltda, was signed on 6
January 2009, mentions the Kyoto Protocol and tBR<that will be generated from the
project implementation and therefore is anotheiopf the CDM consideration /7/. This
contract does not commit to any financial expenditand was established in order to
determine Aralna — Energia e Gestdo Ambiental Ladahe CDM project developer and in
charged of the project activity implementation.

4.4.2 ldentification of alternatives to the project activity consistent with current
laws and regulations:

As mentioned in Section 4.3 (Baseline determinatithrere are only two realistic alternatives
that need to be further addressed:

- LFG1 + P1: The project activity; collection of Idilidgas mainly for electricity
generation and the rest being flared.

- LFG2 + P6: Most of the landfill gas being vented éime electricity produced by other
power plants in the national grid.

4.4.3 Investment analysis: Choice of approach

As the project activity installed with power plagenerates revenues from the sale of
electricity and the alternative does not involveveisiments for the project participants,
benchmark analysis has been adopted to demonthatt¢he alternative LFG1 + P1 is not
feasible.

4.4.4 Benchmark

The benchmark adopted is tB&NDES (Brazilian Development BankBanco Nacional de
Desenvolvimento Econdmico e Soriknding rate.A bank lending rate is an adequate
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benchmark. BNDES rate is a public bank which missis to provide the national
development considering social and environmentabs and which rates are the lower in
the market, therefore conservative to be used ashipeark /17/. DNV has assessed that the
BNDES landing rate to environmental projects is posed by a long term rate (TJLP) which
value has been 6.25% in the last 3 years, BNDESumemation 0.9%, risk rate 3.57%,
resulting in an annual rate of 10.72% as benchritiatk Project-IRR before tax was chosen
as the appropriate financial indicator.

4.4.5 Investment analysis: Input parameters
Investment costs

The LFG genset of 1.75 MW was estimated to cost4l dillion Euro, which was verified
from the proposal from Cummins /14/.

The enclosed flare cost of 224 019.93 Euro wadigdrirom the proposal of Carrer Elétrica e
Automacgao /9/, the flare analyser unit (FAU & AEM@&)lue was verified from the Landtec
proposals /10/, the landfill gas extraction netueal59 265.37 Euros was verified from the
Plastolandia, Sybs, Rimar, Metal Canindé, Perfuoapmoposals /11/ (value described is the
sum of values of each proposal).

Pre-operational costs

The topography services value 12 757 Euro was cchssked with proposal of Carrer
Elétrica e Automacédo /12/. DNV has assessed that ghe company that runs the landfill
does not perform topography as part of currentfliragperations, a specific topography will
have to be done in order to plan the gas extrackwork.

Operational Costs

The capture and flaring system operation cost 4b &dros/year was verified by a
spreadsheet /13/ that considered the salary pdfgtteam that will be working in the landfill
net implementation of the project during the ogeratand the waste received. The energy
consumption value 5 537 Euro in the first year befilie electricity generation system is in
operation was cross checked with the landfill epeagiff in the invoices from June 2008 to
June 2009 /18/. It is anticipated that the progativity will generate renewable electricity for
own consumption starting from the second year wten LFG genset is expected to be
commisioning, hence operational costs from the mse of grid electricity to operate the
parasitic consumption will be incurred during tlmstfyear. This has been correctly reflected
in the IRR calculation spreadsheet.

The energy system maintenance value 23 Euros/MWhonass checked with the Cummins
Power Generation Proposal, item 4.3 /15/. The enesgstem operation cost 48 448
Euros/year was verified by a spreadsheet /13/chasidered the salary paid to the team that
will be working in the electricity generation systeAlso, DNV has verified that some energy
generators have lower prices but higher O&M cdstorder to assess the values presented,
DNV compared them with the project activity alreadgistered “Gorai Landfill closure and
Gas Capture Project, Mumbai, India” (project num®@44). The “Gorai Landfill closure and
Gas Capture Project, Mumbai, India” project acyivit the implementation of a gas extraction
system and a flare/energy generation system imajndith 3 MW of installed capacity.
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According PDD information, the 3 MW generator casts 1.34 million Euros (85.5 million
Indian rupee). Also, the average yearly O&M costgarding the generator operation is 311
thousand Euros/year. This value implies an O&M exiteire per year around 23.6% of the
generator total cost. The present project has #dasi®&M expenditure per year around
22.56% of the generator total cost. However, chegpeerators costs are compensated by
higher O&M cost. Through this analysis and basedtl® generator and O&M costs
evidences provided, Cummins proposals /14//1%, NV opinion that the values applied in
the financial analysis are adequate.

Income

The income is the electricity generation times ahextricity tariff. The electricity generation
was estimated from the methane generation potemtidliection efficiency and electricity
generation efficiency to an average value of 8 ¥M38h from 2011 to 2023. The tariff was
cross checked against th® @lectricity auctionof new energy held on 30 September 2008
(price for energy from bagasse from sugar cane #8847 Euro /16/). This is the last
electricity auction that happened in Brazil andoires renewable sources. The electricity sale
will generate a revenue of 5.095 million Euroshe 13 years of generation, an average of
391 933 Eurosl/year.

The electricity saving (avoided costs from eledyipurchases) was estimated through the
average energy consumption in one year (50 MWH A8d the average energy tariff in one
year, from June 2008 to June 2009 (0.10953 Euro/KV8H), resulting in 79 902 Euros in the

13 years of electricity generation.

4.4.6 Investment analysis: Calculation and conclusion

The financial analysis spreadsheet /3/ was assess@idering the 14 years of project life
time. The input parameters, assumption and calonktwere confirmed to be correct. The
resulting project-IRR is negative IRR (-1.48%) whits much lower than the benchmark
10.72%, and therefore the alternative LFG1+P1 tdinancially attractive.

4.4.7 Sensitivity Analysis

A sensitivity analysis was carried out for parametontributing more than 20% to revenues
or costs in order to check the robustness of tienftial analysis. Reasonable variations of the
energy selling price, electricity generator priced &lectricity generator maintenance costs
were checked by calculating the variation necessaryeach the benchmark and then
discussing the likelihood for that to happen. Nohéhe parameters in the sensitivity analysis
are considered to have any significant positiveatation.

DNV was able to verify that the project IRR willuoh the benchmark only if the above
mentioned parameters change by values as mentimied:

Energy selling price Electricity generator price edticity generator maintenance costs
+35.7% -82% -78%

Energy: A variation of 35.7% in the price of enespld (energy price of 65.37 Euros) would
lead to an IRR of the benchmark. The electriciiggpadopted (48.17 Euros /16/) is from the
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last energy auction that happened in Brazil regardenewable sources. DNV has assessed
the auctions happened in 2009 and 2010 and hatedethat the higher energy tariff
regarding an auction of new energy was 50.07 E(ihes8" auction of new energy held on
August 2009), 4% higher than the electricity prisdopted 48.17 Euros /16/. Thus the
probability to have such increase in the energyepis very low.

Electricity generator LFG genset: A decrease of 82%e generator price would lead to an
IRR of the benchmark. As the generator price adbfte043 930 Euros) is from the proposal
provided by Cummins on June 2009 /14/ such a dsensahighly unlikely.

Generator maintenance: A decrease of 78% in thergir maintenance price would lead to
to an IRR of the benchmark. The generator maimesarice adopted (23 Euros/MWh) is
from the proposal provided by Cummins on June 2039, and such a decrease is highly
unlikely.

The financial analysis and sensitivity analysis destrate that without the income from
CERs sales, the project is not a financially ativacoption.

4.4.8 Common practice analysis

The environmental entity CETESB (S&o Paulo StaterBmmental Agency) does not require
the landfills to capture and flare the biogas po®tli/27/. This activity is not a condition to a
landfill to get any of the environmental licencesridg all the phases: previous licence,
installation licence and operation licence.

DNV has assessed that there are 1 452 sanitarfillama Brazil, from the total 8 381 final
destinations of collected waste, and 5 993 openpdiandfills /30/, and that the sanitary
landfills have no obligation to capture and flake thiogas. There are only 30 sanitary
landfills CDM projects registered or under validatiat UNFCCC. The Cetesb (Sao Paulo
State Environmental Agency) efforts now a day isltse dumps and force municipalities to
give proper destination to the waste /29/.

The project participant has performed a surveyrikento assess if landfills in the same
region (Sao Paulo state) and that receive a simitasunt of waste per day (from 160 to 250
tonnes) capture and flare/generate energy withbtbgas and are not CDM projects /31/.
DNV has assessed that based on the Sdo Paulonsiattary of solid waste /29/, 11 landfills
with the description above were identified: 3 impénted/are implemented a CDM project
(projects “Terrestre Ambiental Landfil Project”, dhdfill Gas to Energy Project at Lara
Landfill, Maua, Brazil” and “Alto Tiete Landfill GaProject”); 4 are not under operation any
more and have no CDM projects implemented/undeiteémention (S&o José do Rio Preto,
Carapicuiba, Piracicaba and Mogi da Cruzes); 4aeapture and burn/generate energy with
the biogas (Franca, Limera, Suzano and Itu).

It is DNV opinion that the LFG capture and flaredu® generate energy is not a feasible
scenario without the CDM incentive and therefor phoject activity is additional.

4.5 Monitoring

The proposed project applies the approved mongomethodology ACM0001 version 11.
The selected monitoring methodology is applicabletlie project.

Details of the data to be collected, frequency athdecording, and the project management
responsibilities have been defined in the monitpptan of the PDD. The monitoring plan is
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in accordance with the monitoring methodology. Tienitoring plan will give opportunity

for real measurements of achieved emission rechgtiti is DNV opinion that the project
participant has sufficient condition of implemewgtimnd operating the monitoring plan
described bellow.

According to ACMO0001 version 11, the monitoring sists of direct measurement of the
amount of methane flared/used to generate elggtremnd concerning leakage, no sources of
emission were identified.

4.5.1 Parameters monitored ex-ante

Baseline emission estimations are correct and geaeatly documented in the spreadsheet
/3/. The following parameters are made availasante

According ACMO0001 version 11:

- DNV has assessed that regulatory requirementsingl& landfill gas projects are
according the CETESB regulation /27/;

- The GWRy4 (Global Warming Potential - GWP) of methane isreotly applied
according to IPCC2006 values;

- The methane density is correctly applied accoréi@§10001 /11/;

- The BEwaswpsy (Methane generated by the landfill in the abseofcéhe project
activity in the year y), correctly calculated thgbuthe daily amount of waste dumped
(previous landfill assessment study until 2008ai6d after it was used the amount of
waste allowed by the environmental licence (25ay/f/) and the waste composition
(study of the waste composition{g) was presented to DNV /19/);

According Tool to determine methane emissions aaitdom disposal of waste at a solid
waste disposal site version 4 /35/:

- Theo (model correction factor to account for model urmiettes), the value correctly
applied 0.9 according to the Tool to determine mae¢hemissions avoided from
disposal of waste at a solid waste disposal siteive 4;

- OX (Oxidation factor), value correctly applied Gdr solid waste disposal sites that
are covered with oxidizing material such as soit@mpost, DNV has verified during
the site visit that it is covered with soill;

- F (fraction of methane in the SWDS gas), the valogectly applied 0.5 according
Tool to determine methane emissions avoided frapadial of waste at a solid waste
disposal site version 4;

- DOCG (Fraction of degradable organic carbon (DOC) tteat decompose), the value
correctly applied 0.5 according to the Tool to detiee methane emissions avoided
from disposal of waste at a solid waste disposah&rsion 4;

- MCF (methane correction factor), value correctlylagg 1.0 is used for anaerobic
managed solid waste disposal sites. DNV has vdrdiging the site visit that waste is
covered and there is mechanical compacting;

- DOG (fraction of degradable organic carbon (by weightjhe waste typ¢), value
correctly applied according Tool to determine mathaemissions avoided from
disposal of waste at a solid waste disposal siteive 4;

- k; (decay rate for the waste type j), value correefplied according mean annual
temperature = 22 °C /32/ and tropical climate maamual precipitation = 1 283 mm —
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Wet climate /32/.

All the parameters are according methodology antstdescribed above. All values adopted
are according determined by methodology and toetsiibed above, or evidence presented
and considered in a conservative way (please stiersd.6 to find parameters evidences).

4.5.2 Parameters monitored ex-post

The monitoring plan allows for collection and akthg of the following key parameters
related to the determination of emission reducti@ssilting from the project activity:

According ACMO0001 version 11:

AF: parameter wilbe determined ex-post as the has to be monitored at least for the first
year Value applied 2.72% was calculatex-ante gz = 2% (considering that
alternative b) was used to calculate it and it maasured as 1.82% /214}; = 75% X
98% = 73.50% (75% extraction rate /44/ with a bognefficiency in the enclosed
flare of 98% /22/), AF =g/ epy= 2.72%.

LFGTotal,y: Total amount of landfill gas capturemh-site measured by a specific
flow meter to measure only this parameter, it Wil calibrated as per manufacturer
recommendations by IPT (Technological Researchtimst- Instituto de Pesquisa
Tecnologica). It will be used as reference the ofslhg standard conditions:
Temperature, 273.15 K and pressure of PA. Measured continuously by a flow
meter and data will be aggregated monthly and ye#riwill be used a flow meter
with +/- 1% of accuracy;

LFGriare,y Amount of landfill gas flared, on-site measuradabspecific flow meter to
measure only this parameter, it will be calibratedd per manufacturer
recommendations by IPT (Technological Researchtiist- Instituto de Pesquisa
Tecnologica It will be used as reference the following stamt conditions:
Temperature, 273.15 K and pressure of PA. Measured continuously by a flow
meter and data will be aggregated monthly and ye#riwill be used a flow meter
with +/- 1% of accuracy;

LFGelectricityy: Amount of landfill gas combusted in power plam;site measured by a
specific flow meter to measure only this parametenvill be calibrated as per
manufacturer recommendations by IPT (Technologredearch Institute lnstituto
de Pesquisa Tecnologicalt will be used as reference the following start
conditions: Temperature, 273.15 K and pressuredddfa. Measured continuously by
a flow meter and data will be aggregated monthly wearly. It will be used a flow
meter with +/- 1% of accuracy;

PEiare,y: Project emissions from flaring of the residuals gatream in year vy, the
approach the temperature of the exhaust gas dfateand the flow rate of residual
gas at the inlet of the flare will be monitored.eTiemperature measurements will be
done continuously. The measure will be done by @eT\ thermocouple. The
readings of temperature will be made by a compbésed system, with continuous
storage;

Wchsa: Methane fraction in the landfill gas, measured ay on-site gas analyzer
continuously;
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T: Temperature of the landfill gas. Despite thetfdlcat standard conditions
(temperature 273.15 K and pressure of 26) will be used and it is not necessary to
monitor parameter, project participant decided tmitor it;

P: Pressure of the landfill gas. Despite the fhat standart conditions (temperature
273.15 K and pressure of °1Ba) will be used and it is not necessary to monitor
parameter, project participant decided to monttor i

EL.rc: Net amount of electricity generated using LFG theasurement instruments
will be subject the maintenance and periodic t@stagreement with the supplier
appropriate patterns;

CEFuecy,Ly Carbon emission factor of electricity;

Operation of the energy plants: Operation of thergy plant, measurement by the
genset operation hours, data are measured andedcelectronically, and recorded
annually;

PEey Project emissions from electricity consumptionthg project activity during
the yeary.

According the Tool to determine methane emissiaasdad from disposal of waste at a solid
waste disposal site version 4:

MGpr,y Amount of methane generated during ygaaccording the Tool to determine
methane emissions avoided from disposal of wasta ablid waste disposal site
version 4;

pnjx. Weight fraction of the waste typen the samplen collected during the yeas,
sampling will be undertaken four times per year

f: Fraction of methane captured at the SWDS arédlacombusted or used in another
manner, monitored annualy ;

GWPchs: Global Warming Potential (GWP) of methane, vafwt the relevant
commitment period, according IPCC value;

Wy: Total amount of organic waste prevented from aksp in yeary, measured
continuously, aggregated at least annyally

z: Number of samples collected during the ygaor the first year of the project
activity, measured continuously, aggregated anyuall

According with Tool to determine project emissidnsm flaring gases containing methane
Annex 13:

fvin: Volumetric fraction of componernit in the residual gas in the hobrwhere
i=CO,, CO, Q, Hz, N2 and CH;

FVrer Volumetric flow rate of the residual gas in drgsis at normal conditions in
the hourh;

Tozn Volumetric fraction of Qin the exhaust gas of the flare in the hour h;

fvcharer Concentration of methane in the exhaust gas efffdre in dry basis at
normal conditions in the hour h;

Trare: Temperature in the exhaust gas of the flare.

It is assumed that 75% of the LFG generated wilcbkected /20/ (13% will be flared and
87% used to energy generation), and a 98% defalliev/22/ for the flare efficiency is
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considered for thex-anteestimations of emission reductions. However tlieiehcy of the
flare will be continuously monitoreex postand the value of 98% used for the estimation of
the emission reductions will not be taken into actpwhen the equipment is installed.

According the Tool to calculate baseline, projecti/ar leakage emissions from electricity
consumption version 01 /37/:

- TDLjy: Average technical transmission and distributiosses for providing electricity
to sourcg in yeary. Annually update (in the absence of data from thevent year,
most recent figures should be used, but not ol 6 years).

All the parameters are according methodology antstdescribed above. All values adopted
are according determined by methodology and toetsiibed above, or evidence presented
and considered in a conservative way (please stiersd.6 to find parameters evidences).

4.5.3 Management system and quality assurance

Responsibilities and authorities for project mamaget, monitoring and reporting activities,
measurement, training and reporting techniquesEWC procedures are being defined and
will be implemented until the date of commencenwdrihe project activity/first verification.

In addition, the monitoring of parameters will barred out electronically on a fully
automated system, and all the monitoring databeilbacked up on a daily basis to 2 different
sites and be kept for the full crediting periodygptwo years.

Operational procedures will be implemented in orttierassure adequate operation and
monitoring.

Arauna — Energia e Gestdao Ambiental Ltda. has tivers project activities register under the
CDM program, the project “Embralixo/Aratna - Bragar_Landfill Gas Project (reference
number 1179) and “URBAM/ARAUNA - Landfill Gas Praje(UALGP)” (reference number
1247). Thus, they have experience regarding imphatien and monitoring of landfill
projects.

4.6 Estimate of GHG Emissions

Emission reductions are directly monitored and wated ex-post using the approach
indicated in the methodology ACMO0001 version 11.

Baseline emissions are estimated as the sum of mnodumethane that would have been
destroyed/combusted during the year in project aderand the net quantity of electricity
produced using LFG times GCmissions intensity of the baseline source of tetsty
displaced. No thermal energy is produced.

® BEy = (M Dproject,y - MDBL,y)*GWP CH4 T EI—LFG,y*CEF eIec,BL,y+ ETLFG,y *CEFther,BL,y

MDyprjecty — it Was estimated annually according the Tootlébermine methane emissions
avoided from disposal of waste at a solid wastpadial site version 4. All parameters were
checked by DNV and found to be in accordance whih tool. The annual estimation is
presented in the spreadsheet CER — CorpusAraurandfill Biogas Project version 14 —
Baseline CH The annual amount of waste was estimated usiegpttevious landfill
assessment study until 2008 /6/ and after it wasl use amount of waste allowed by the
environmental licence (250 t/day /4/). The landéitarted operation on 2002 and will end
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operation on 2017. A study of the waste composifmn,) was presented to DNV /19/. The
adopted collection efficiency is estimated to b&86720/. The destruction efficiency of the
baseline systengs. was measured 1.82%. DNV considers that alterndijvées the most
adequate to this project (the PP hired a compahganrdtec - to measure the destruction
efficiency of the baseline systess and this value has been used in the project). ritocg

to the methodology, if no system for collection atektruction of methane is implemented
prior to the project and/or no measurements ofatim@unt of methane that is destroyed are
available, then the destruction efficiency of tiggtem mandated by regulatory or contractual
requirementssg) should be assumed to be equal to the theoretftiaiency of the specific
system for collection and destruction of metharad th defined in the regulation or contract.
Since in Brazil there is no regulation regardingit/, the value adopted would be zero, but
conservatively the PP measured it and find out%.&3 the destruction efficiency of the
baseline system. Conservatively 2% was adoptedbtlih@ng efficiency in the enclosed flare
was adopted as 98% /22/.

MDg.y - it was calculated multiplying the MRjecty by the AF (adjustment factor) calculated
2.72% ¢g. divided by flare flare efficiency times 75% of thEG collection efficiency /20/).
Project participant has not yet defined if MdR. will be the one during the first year of
project activity (option 1) or during the year ytbe project activity (option 2).

EL rcy— it was calculated considered the amount of metlggmerated yearly in MWh /3/. It
was considered that 87% of the biogas collectebhailutilized to generate energy and that
the generator efficiency to transform biogas tateieity is 37.1%.

CEFeiecy,sLy— Brazilian grid emissions factor, combined margionsisting of the average of
the operating margin (OM) and build margin (BM) ftre Brazilian interconnected grid
system/Grid SIN. The combined margin emission doiefit for the Brazilian grid is
determinedex-postand it will be updated during the verification pess in accordance with
Tool to calculate the emission factor for an eleityr system version 2 /36/.

The dispatch data analysis was the option seldotetie calculation of the operating margin.
The PDD was published on 5 May 2009 and in ordestonate the emissions reductions, the
baseline emission factor estimate of 0.4766 &KWh was determined based on available
data of 2008 /3/, which is the latest availabléhattime of PDD webhosting.

The build margin (BM) emission factor, will also b#eterminedex-post during the
verification process. Based on 2008 data it wamestd to 0.1458 tC@/MWh.

As a result, the combined margin (CM) emissiondacised for estimating purposes of the
emission reductions in the PDD is 0.3112 $&®Wh, based on 1:1 weighing between OM
and BM emission factor.

Project emissionEccy— it is calculated considering the Tool to calcalbaseline, project
and/or leakage emissions from electricity consuomptversion 01 spreadsheet CER —
CorpusArauna — Landfill Biogas Project version 1RE-Elec:

. PEEC,y:ZECpJ,j,y * EFEL,j,y * (1 + TDLj,y)

It considers the amount of methane produced yetireyamount of biogas produced yearly
(0.45 is the methane rate in the biogas), the hi@mergy consumption of 0.0001 MWH/m
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biogas (from the blower performace test curve /#%, grid emission factor (CEk 5Ly
and the average technical transmission and disiptbuossesTDL;y 5.606% /26/. It is
considered just in the first year, when the gridrgg will be used, but after the first year on
the energy will be produced with the biogas.

No leakage effects need to be accounted under ¢tizoaiology used.

In summary, the selection of the parameters and Gdd€ulations is complete and
transparent. The accuracy of the calculations kas erified. The emission estimates can be
replicated using the data and parameter valuesiqaovin the PDD and supporting files
submitted for registration. The data sources maetichave been verified by DNV.

The forecasted emission reductions of annual aeecdgl8 448 tCge over its first 7 year
renewable crediting period starting from 2010 td@@re deemed within reasonable limits.
However, experiences with other landfills have shothat the methane generation and
collection efficiency of the landfills projected biye first order decay model has an inherent
uncertainty of almost 50% and hence the amountERE; which will be monitoredx-post
might vary from the projected amount. No other ecojemission or leakage sources
contributing more than 1% and not mentioned bymie¢hodology have been found.

(MDprojecty - MDpLy)*GWPchs | ELirey*CEFeecaLy | PEecy ERy
2010 11 106 0 17 11 089
2011 38 295 874 38 39131
2012 42 110 2 883 0 44 993
2013 45 104 3088 0 48 192
2014 47 510 3253 0 50 763
2015 49 488 3388 0 52 876
2016 51 147 3502 0 54 649
2017 35 044 2 399 0 37 444
Total 339 137
(tCOLe) 319 804 19 388 55

4.7 Environmental Impacts

No significant negative environmental impacts axpeeted from the implementation of the
project activity. CORPUS SANEAMENTO E OBRAS LTDA.a& been granted an

Installation License number 36000255 — Process/@0257/00 — from 26 June 2000 and the
Installation Licence number 36002945 — Process #0&51/09 — from 30 June 2009

(increasing the amount of waste received to 25@y)/dssued by the S&o Paulo state
environmental entity CETESB (Environmental Sanitatlechnology Company), of which a

copy was made available for DNV /4/.

4.8 Comments by Local Stakeholders

Local stakeholders, such as Interministerial Corsiois for the Global Climate Change,
CETESB - Sao Paulo State Environmental Agency, iBaiazForum of NGO’s, Brazilian
Forum of Climate Change, Federal Public Prosecufiifice, Sdo Paulo State Public
Prosecution Office, Inadaiatuba City Hall and Iradaba City Council, and such entities are
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in accordance with the requirements of Braziliami@al Climate Change Inter-ministerial
Commission Resolution #7, from 5 March 2008.

DNV has received copies of letters sent to thellgtakeholders and notification from the
Brazilian Post Office that stakeholders describkdva received a letter communicating the
start of the project /5/. No comments from stakdard were received. It is DNV opinion that
the local stakeholder consultation performed igjadeely.

4.9 Comments by Parties, Stakeholders and NGOs

The PDD version 3 of 5 May 2009 was made publaWailable on UNFCCC website
(http://cdm.unfccc.int/Projects/Validation/DB/XRCDRQTVPE6BENFCCTHI920ZI19D6B7/
view.html and Parties, stakeholders and NGOs were throughCDM website invited to
provide comments during a 30 days period frolkhay 2009 to the 5 June 2009.

No comments were received.
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Table 1 Mandatory Requirements for Clean DevelopmerMechanism (CDM) Project Activities

Requirement

Reference

Conclusion

About Parties

1. The project shall assist Parties included in Annexachieving compliance
with part of their emission reduction commitmendanArt. 3.

Kyoto Protocol Art.12.2

No participating Annex | Party is

identified yet.

2. The project shall assist non-Annex | Parties intigbating to the ultimate

objective of the UNFCCC.

Kyoto Protocol Art.12.2.

OK

3. The project shall have the written approval of wéury participation from
the designated national authority of each Partglired.

Kyoto Protocol

Art. 12.53a,

CDM Modalities and
Procedures 840a

Prior to the submission of th

validation report to the CDM

Executive Board, DNV will have

to receive the written approval of
voluntary participation from the

DNA of Brazil, including the
confirmation by the DNA of Brazi
that the project assists it

achieving sustainable

development.

4. The project shall assist non-Annex | Parties ineghg sustainable
development and shall have obtained confirmatiothbyhost country

thereof.

Kyoto Protocol Art. 12.2,
CDM Modalities and
Procedures §40a

OK

Prior to the submission of th
validation report to the CDN
Executive Board, DNV will have
to receive the written approval
voluntary participation from th
DNA of Brazil, including the
confirmation by the DNA of Brazi
that the project assists it

achieving sustainabl
development.
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Requirement

Reference

Conclusion

. In case public funding from Parties included in &rn is used for the
project activity, these Parties shall provide dirraftion that such funding
does not result in a diversion of official devel@mhassistance and is
separate from and is not counted towards the finhabligations of these
Parties.

Decision 17/CP.7,

CDM Modalities and
Procedures Appendix B,
§2

The validation did not reveal ar
information that indicates that th
project can be seen as a divers
of ODA funding towards Brazil.

y
e
ion

. Parties participating in the CDM shall designateaional authority for the
CDM.

CDM Modalities and
Procedures 829

The DNA of Brazil is the Intert

ministerial Commission on Glob
Climate Change (CIMGC
Comissdao Interministerial
Mudancga Global do Clima).

d

. The host Party and the participating Annex | Pahgll be a Party to the
Kyoto Protocol.

CDM Modalities 830/314

|

Brazil has ratified the Uit
Nations Framework Conventid
on Climate Change (UNFCCC) ¢
28 February 1994, and the Kyg
Protocol on 23 August 2002.

n
N
to

. The participating Annex | Party’s assigned amotailshave been
calculated and recorded.

CDM Modalities and
Procedures 831b

NA

No participating Annex | Party i
yet identified.

. The participating Annex | Party shall have in placeational system for
estimating GHG emissions and a national registacicordance with Kyoto
Protocol Article 5 and 7.

CDM Modalities and
Procedures 831b

NA

No participating Annex | Party i
yet identified.

About additionality

10.Reduction in GHG emissions shall be additionalrty that would occur in

the absence of the project activity, i.e. a CDMgxbactivity is additional if
anthropogenic emissions of greenhouse gases byesoare reduced below
those that would have occurred in the absenceeafethistered CDM projec
activity.

Kyoto Protocol Art.
12.5c,

CDM Modalities and
Procedures 843

Table 2, Section B.3.1
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Requirement

Reference

Conclusion

About forecast emission reductions and environmentampacts

11.The emission reductions shall be real, measuratulgae long-term
benefits related to the mitigation of climate chang

Kyoto Protocol Art.
12.5b

Table 2, Section B.4to B.7

For large-scale projects only

12.Documentation on the analysis of the environmantphcts of the project
activity, including transboundary impacts, shallsbémitted, and, if those
impacts are considered significant by the projectigipants or the Host
Party, an environmental impact assessment in agnoedwith procedures &
required by the Host Party shall be carried out.

CDM Modalities and
Procedures 837c

7]

Table 2, Section D.

About stakeholder involvement

13.Comments by local stakeholders shall be invitesljramary of these
provided and how due account was taken of any cartsweceived.

CDM Modalities and
Procedures 837b

Table 2, Section E.

14. Parties, stakeholders and UNFCCC accredited NGéalklswve been invited
to comment on the validation requirements for mumm30 days, and the
project design document and comments have been pudodiely available.

CDM Modalities and
Procedures 840

The PDD version 3 of 5 May
2009 was made publicly available
on UNFCCC website
(http://cdm.unfccc.int/Projects/Val
idation/DB/XRCDRQ6VTVP6BS
NFCCTH920ZI9D6B7/view.html
) and Parties, stakeholders and
NGOs were through the CDI
website  invited to  provide
comments during a 30 days peri
from 7 May 2009 to 5 June 2009

No comments were received.

=

1%

(@]

Other

15.The baseline and monitoring methodology shall lexipusly approved by
the CDM Executive Board.

CDM Modalities and
Procedures 837e

Table 2, Section B.1.1
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Requirement Reference Conclusion

16.A baseline shall be established on a project-sipduifsis, in a transparent | CDM Modalities and | Table 2, Section B.2
manner and taking into account relevant nationdl@rsectoral policies and Procedures 845c,d
circumstances.

17.The baseline methodology shall exclude to earn CiBRgecreases in CDM Modalities and | Table 2, Section B.2
activity levels outside the project activity or dieforce majeure. Procedures 847

18.The project design document shall be in conformavittethe UNFCCC CDM Modalities and The project design docume

CDM-PDD format. Procedures Appendix B, conforms to version 03 of th
EB Decision CDM-PDD.
19. Provisions for monitoring, verification and repadishall be in accordance| CDM Modalities and OK.
with the modalities described in the Marrakech Adsaand relevant Procedures 837f

decisions of the COP/MOP.
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Table 2 Requirements Checklist
Dratft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. . Concl
A. General Description of Project Activity
The project design is assessed.
A.1. Project Boundaries
Project Boundaries are the limits and borders defirthe
GHG emission reduction project.
A.1.1. Are the project’s spatial boundaries /1/ | DR | The project Corpus/Araiina — Landfill Biogas OK
(geographical) clearly defined? Project is located in the city of Indaiatuba,
Sao Paulo State, Brazil. The geographical
coordinates are: -23° 05’ 25” South latitude
and 47° 13’ 05” West longitude.
A.1.2. Are the project’s system boundaries (componentg;; DR | Project boundary is the site of the project OK
and facilities used to mitigate GHGSs) clearly activity where the gas captured, destroyed
defined? and used, and all the power generation
sources connected to the grid to which the
project activity is connected.
Since the project has not been implemented,
it is not possible to state the equipments
specification. But basically it consists of the
installation of a forced exhaustion system of
the landfill gas, an enclosed flare and
equipments for electricity generation from
the LFG generated  through  the
decomposition of the organic waste deposited
in the landfill.
A.2. Participation Requirements
Referring to Part A, Annex 1 and 2 of the PDD aB w
as the CDM glossary with respect to the terms Rarty
Letter of Approval, Authorization and Project
* MoV = Means of Verification, DR= Document Review~ Interview
CDM Validation 2009-0775, rev. 01 A-5
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CHECKLIST QUESTION Ref. MoV* COMMENTS g)rr"’]‘g g(')’:]ac'l
Participant.

A.2.1. Which Parties and project participants are /1/ = DR | The project participants are Arauna — Energia OK

participating in the project? e Gestdo Ambiental Ltda. and Corpus
Saneamento e Obras Ltda., both of Brazil.
The host country Brazil is a Non-Annex |
country and it meets all relevant participation
requirements.

A.2.2. Have all involved Parties provided avalidand . /1/ = DR  Prior to the submission of the validation — -
complete letter of approval and have all report to the CDM Executive Board, DNV
private/public project participants been authorized will have to receive the written approval of
by an involved Party? voluntary participation from the DNA of

Brazil, including the confirmation by the
DNA of Brazil that the project assists it in
achieving sustainable development.

A.2.3. Do all participating Parties fulfil the participati | /1/ DR | Yes. Brazil has ratified the United Nations OK
requirements as follows: Framework Convention on Climate Change
- Ratification of the Kyoto Protocol (UNFCCC) on 28 February 1994, and the
- V0|untary participation Kyoto Protocol on 23 August 2002.

- Designated a National Authority The DNA of Brazil is the Inter-ministerial
Commission on Global Climate Change
(CIMGC - Comissdo Interministerial de
Mudanca Global do Clima).

A.2.4. Potential pUbllC funding for the project from 11/ DR | The project does not involve any pub||C
Parties in Annex | shall not be a diversion of funding and the validation did not reveal any
official development assistance. information that indicates that the project can

be seen as a diversion of ODA funding

towards Brazil.

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS graﬂ Il
oncl. Concl.
A.3. Technology to be employed
Validation of project technology focuses on thggub
engineering, choice of technology and competence/
maintenance needs. The validator should ensure that
environmentally safe and sound technology and Kmawy-
is used.
A.3.1. Does the project design engineering reflect /1/ | DR The project consists of the installation of a OK
current good practices? forced exhaustion system of the landfill gas,
an enclosed flare and equipments for
electricity generation.
The project design engineering reflects good
practice for the collection of LFG, flaring of
LFG and utilization of LFG for electricity
generation. The technology to be used in the
project activity is available in the Brazilian
market, consisting basically of a vertical
and/or horizontal drain system interconnected
to blower. These materials and equipments
are available in Brazil, with the exception of
the generation equipment.
A.3.2. Does the project use state of the art technology g/ DR | Despite the fact that LFG capture andcb2 OK
would the technology result in a significantly treatment is not mandatory by Brazilian
better performance than any commonly used regulation (DNV requests evidence that there
technologies in the host country? is no legislation in the project city/country
obligating the landfill to destroy methane),
the technology to be used in the project
activity is available in the Brazilian market.
A.3.3. Does the project make provisions for meeting  /1/ DR  Despite the PDD states that no technicek26 OK

training and maintenance needs?

documentation on monitoring and

maintenance plan has been developed at this

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

time and that monitoring of the variables
the process indicated on section B.7.1 will
carried out electronically on a ful
automated system (and also does

of
be

Yy
not

determine that they will be developed and

implemented until the first verification), th

e

QA/QC for all parameters are clearly defined.

The PDD does not mention:
- persons involved in the operation a

nd

maintenance of the project activity oEL27

training to deal with the new

technology installed;

- procedures for emergen
preparedness;

- procedures for review of data.

-y

OK

A.4. Contribution to Sustainable Development
The project’s contribution to sustainable develophig

assessed.

A.4.1. Has the host country confirmed that the project
assists it in achieving sustainable development”

{?

11/

DR

Prior to the submission of the validati
report to the CDM Executive Board, DN
will have to receive the written approval
voluntary participation from the DNA @
Brazil, including the confirmation by th
DNA of Brazil that the project assists it
achieving sustainable development.

n -
V
of

e
in

A.4.2. Will the project create other environmental or
social benefits than GHG emission reductions

)

11/

DR

DNV requests evidence from all soc

alck-2

benefits stated in PDD that the proje

>ct

OK

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS graﬂ i
oncl. Concl.
activity is suppose to bring to the local
community (cooperation in Educational
Environmental Activities, promoting
activities with the local neighbors and
visitors at the landfill, encourage research in
local schools and intensification of recycling
of the waste received at the landfill,
contribution to the improvement of the
environmental conditions at the
neighborhood of the landfill, contribution for
the recovering of vegetation and fauna).
B. Project Baseline
The validation of the project baseline establisivegther the
selected baseline methodology is appropriate anether the
selected baseline represents a likely baselinessien
B.1. Baseline Methodology
It is assessed whether the project applies an gpate
baseline methodology.
B.1.1. Does the project apply an approved methodolagy1/ | DR | The project applies the approved baseline OK
and the correct version thereof? /33/ methodology ACM0001 version 11 /33/ and
the steps for the identification of the baseline
scenario of the approved Tool for the
demonstration and assessment of
additionality version 5.2.
B.1.2. Are the applicability criteria in the baseline /1/ DR The project meets the methodology's OK
methOd()IOgy all fulfilled? /33/ apphcabmty criteria:
» the captured gas is flared; and
» the captured gas is used to produce
energy.
* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

B.2. Baseline Scenario Determination

The choice of the baseline scenario will be vaéidawith
focus on whether the baseline is a likely scenamol
whether the methodology to define the baselinessien
has been followed in a complete and transparentr@an

B.2.1. What is the baseline scenario?

11/
133/

DR

Baseline scenario has been defined as

continuation of the current situation (total

atmospheric release of the landfill gas), that

are the alternatives:
For the disposal/treatment of the waste:

LFG2: atmospheric release of the landfill gas

or partial capture of landfill
contractual requirements, or to address sa
and odour concerns;
For power generation:
P6: existing and/or new grid-connect
power plants.

The alternative for power generation
described in the PDD - section B.4 - does
correspond with the one described in
methodology ACM0001 version 11.

Step 2: Identify the fuel for the baseline
choice of energy source taking into accoun
the national and/or sectoral policies as
applicable: Demonstrate that the identified
baseline fuel is available in abundance in t
host country and there is no supply

gas and
destruction to comply with regulations or

fety

ed

P6
not
the

t

he

constraint. According PDD, there will be nc

OK

OK

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

extra use of fossil fuel in the project activity
that was not used in the baseline scenario
DNV requires the project proponent to
explain better how no extra fossil fuel will L
used.

DNV has found some issues regard
baseline determination that will be stated
sections B.2.2, B.2.4 and B.2.5.

Project developer is requested to combine:
different baseline options and scenarios
line with the methodology to arrive at
single situation which clearly represents
scenario in the absence of project activity.

e

ng
in

in
a
the

OK

B.2.2. What other alternative scenarios have been
considered and why is the selected scenario th
most likely one?

11/
€/33/

DR

Step 1:Identification of alternatives to th
project activity consistent with current lav
and regulations

Sub-Step la:All the alternatives for th
disposal/treatment of the waste in the abse
of the project activity were considered:

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

LFG2: Atmospheric release of the landfill
gas or partial capture of landfill gas and
destruction to comply with regulations or
contractual requirements, or to address sa
and odour concerns.

e

=

2nce

fety

Also, all the power generation realistic and

* MoV = Means of Verification, DR= Document Review~ Interview
CDM Validation 2009-0775, rev. 01
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

credible alternatives were considered:

P1: Power generated from landfill gas
undertaken without being registered as CEC
project activity;

P2: Existing or construction of a new on-sit
or off-site fossil fuel fired cogeneration plar
P3: Existing or construction of a new on-sit
or off-site renewable based cogeneration
plant;

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

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

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

Cogeneration plants are not realistic
alternatives to the project since there is no

need for heat in the site or nearby facilities.

Thus, alternatives P2 and P3 for cogenera

are excluded. The construction of a captive

power plant is not a realistic alternative,
because the national grid is actually
connected to the landfill site. Therefore,
alternatives P4, P5 for captive power plant
were excluded.

Also, all heat generation realistic and credi
alternatives were considered:

M

It;

e

tion

A

ble

H1: Heat generated from landfill gas

* MoV = Means of Verification, DR= Document Review~ Interview
CDM Validation 2009-0775, rev. 01
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

undertaken without being registered as CDC
project activity;
H2: Existing or Construction of a new on-s

or off-site fossil fuel fired cogeneration plant;

H3: Existing or Construction of a new on-s
or off-site renewable based cogeneration
plant;

H4: Existing or new construction of on-site
or off-site fossil fuel based boilers, air heat
or other

heat generating equipment (e.g. kilns);
H5: Existing or new construction of on-site
or off-site renewable energy based boilers
heaters or

other heat generating equipment (e.g. kilns);

H6: Any other source such as district heat;
and

H7: Other heat generation technologies (e
heat pumps or solar energy).
Cogeneration plants are not realistic
alternatives to the project since there is no

need for heat in the site or nearby facilities.

Thus, the the heat generation alternatives,
from H1 to H7 were excluded.

The realistic and credible alternatives left &
LFG1: The project activity (i.e. capture of
landfill gas and its flaring and/or its use)

undertaken without being registered as a
CDM project activity;

M

ers

air

~—

D

g.

LFG2: Atmospheric release of the landfill

* MoV = Means of Verification, DR= Document Review~ Interview
CDM Validation 2009-0775, rev. 01
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

gas or partial capture of landfill gas and
destruction to comply with regulations or
contractual requirements, or to address sa
and odour concerns.

P1: Power generated from landfill gas

undertaken without being registered as CCM

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

Project developer is requested to combine,

fety

the

different baseline options and scenarios in

line with the methodology to arrive at
single situation which clearly represents
scenario in the absence of project activity

Sub-Step 1b Consistency with mandato
laws and regulations:

The methodology determines that relev.
policies and regulations related to t
management of landfill sites should be ta
into account. Such policies or regulatic
may include mandatory landfill gas captt
or destruction requirements because of sa
issues or local environmental regulatio
DNV requested evidence that there is
legislation in the project city/countr
obligating the landfill to destroy methane.

The scenarios LFG2 and P6 are the cur
situation and the scenarios LFG1 and P1
expected to not be feasible according

Tool for the demonstration and assessmer

the

y

ant
he
en
ns
Ire
fety
ns.
no

y
cL1
rent
are
the
1t of

OK

OK

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS g)rr"’]‘g g(')’:]ac'l
additionality version 5.2. There are some
issues regarding the additionality that will be
stated in section B.3.

B.2.3. Has the baseline scenario been determined /1/ DR Yes, the baseline determination follows the OK
according to the methodology? /33/ methodology ACMO0001 version 11 and the

Tool for the demonstration and assessment of
additionality version 5.2.

B.2.4. Has the baseline scenario been determined using1/ DR  The baseline scenario has been determin&i4 OK
conservative assumptions where possible? using the investment analysis. During the site

visit DNV will be able to verify if values
applied in PDD version 3 and spreadsheet
CER - CorpusAraina — Landfill Biogas
Project version 14 were using conservative
assumptions. .

B.2.5. Does the baseline scenario sufficiently take into /1/ DR DNV requests evidence that there is n&k% OK
account relevant national and/or sectoral policies, legislation in the project city/country
macro-economic trends and political aspirations? obligating the landfill to destroy methane.

B.2.6. Is the baseline scenario determination compatiblg]; DR See B.2.4.
with the available data and are all literature and
sources clearly referenced?

B.2.7. Have the major risks to the baseline been /1/ DR No major risks to the baseline were OK
identified? identified.

B.3. Additionality Determination

The assessment of additionality will be validatetth w
focus on whether the project itself is not a likedgeline
scenario.

* MoV = Means of Verification, DR= Document Review~ Interview
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DET NORSKEVERITAS

CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

B.3.1. Is the project additionality assessed according
the methodology?

to/1/

13/
133/
134/

DR

Yes, the methodology ACMO0001 version

11

recommends the use of the latest version of

the Tool for the demonstration a

nd

assessment of additionality, that is version

5.2.
Step 1: Identification of alternatives to t

project activity consistent with current laws

and regulations

Sub-step 1la: Define alternatives to the

project activity:The outcomes from this step

are the scenario alternatives LFG1, LFG2,

and P6 (already discussed in section B.2.2).

Sub-step 1b. Enforcement of applicable la
and regulationsThe PDD states that there

no obligation for an efficient treatment of the

LFG in Brazil, neither a national model
governing landfill practices. DNV requeste
evidence that there is no legislation in the
project city/country obligating the landfill to
destroy methane.

Step 2: Investment analysis

Alternative LFG1:

Sub-step 2a. Determine appropriate analys

method:Since it does not have any income
other than the CERs revenue, the Option |
Simple Cost Analysis is applicable.

Sub-step 2b. — Option I: Simple cost analy
Since the only alternative applicable to t
method is the LFG1 (the project activ

S

sis: 3
his
ty

CAR

OK

OK
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

undertaken without being registered as
CDM project activity), that is an alternati

e

for the disposal/treatment of the waste in the
absence of the project activity and do not

consider power generation, the co

regarding CDM activities and power

generation should not be considered.
Alternative P1:

Sub-step 2a. Determine appropriate analy
method: Option Il (investment comparisc
analysis) or Option Il enchmark analysis

Sub-step 2bit is not clear if the Option |
(investment comparison analysis) is be

Sts

sis

ng

used. According the “Tool for demonstration
and assessment of additionality” version 5.2,

if the CDM project activity and alternatives

identified generate financial or economic
benefits other than CDM related income, the

investment comparison analysis (Option

IN)

or the benchmark analysis (Option Ill) should
be used. Also, according to the Annex:

Guidance on the Assessment of Investrr
Analysis (version 2), the benchma
approach is therefore suited to circumstarn
where the baseline does not reqt
investment. Thus, the Option Il is n
indicated to this project activity.

Project developer is required to clarify hc
the selected investment analysis approac

ent
rk
ces
lire
ot

cL5
W

his
in

applicable to the alternatives identified

OK
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

step 1. PDD needs to be revised
incorporate the discussion regarding
same.

to
the

Sub-step 2c. — Calculation and comparison of

financial indicators:the project IRR (4.69%

is compared with the benchmark for the

abstraction of resources of the natio

nal

market is the National Bank of Economic and

Social Development — BNDES - 10.79

Also, the Net Present Value (NPV) will be
applied presuming that it will support the

result indicated by the IRR.
Sub-step 2d. — Sensitivity analysigoject

activity option P1 does not have revenue

0.

CAR

from CER’s and thus sensitivity analysis

applied in the CER’s can not be considere

If the indicator chosen to analyze t
investment is the project internal return r
(IRR) and the benchmark adopted is

d.

e
ate
a

commercial lending rate (BNDES rate), the

sensibility analysis should measure
impact from the parameters variation over
same indicator (IRR) of the project, and
over the NPV.

Project developer is requested to conside
parameters that contribute more than 209
either project cost or project revenues nee

the
the
hot

rall
5 of
dto

be considered for sensitivity analysis.

Discussion in the PDD needs to be revise

d to

OK
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

include this.
Step 4. Common Practice Analysis,
Sub-step 4athe item “b” from this Sub-ste

c11
P

does not match with the information provided

by the source “Diagnéstico do Manejo
Residuos Solidos Urbanos, table 6.16, p
81"

Sub-step 4b: Since Arauna is Projec
Proponent of the “Corpus/Aradna — Land
Biogas Project”, it is necessary to anal
others landfills and not just those fra
Arauna in order to satisfy this sub-step.

de
age

ot
fillg’g‘I %
/Se

m

OK

OK

B.3.2. Are all assumptions stated in a transparent anc
conservative manner?

)

11/
13/

DR

The PDD 3 and spreadsheet CER
CorpusArauna — Landfill Biogas Proje
version 14 assumptions evidence will
checked during the site visit.

L4
ct
be

OK

B.3.3. Is sufficient evidence provided to support the
relevance of the arguments made?

11/
13/

DR

DNV requires evidences from the values
the benchmarks described (BNDES rate
IMA-S return) and further explanation fro
both.

DNV requires evidence from the ener

ofL 6

and
m

gy

auctions and further explanation why the

biomass energy price from June 2007 v
adopted.

DNV requires evidences from the CERs pr
and exchange rate adopted.

DNV requires evidence from the Proje
without CDM IRR (4.69%) and NP

vas
ic%I g

2ct
/ 9

OK

OK

OK

OK
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DET NORSKEVERITAS

CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Final
Concl.

(356,977 Euros).

Step 4. Common Practice Analysis, Sub-s

4a: DNV requires evidence from the val
157,708 tons of waste per day, 1
kg/inhabitant/day and 2.35% (amount
landfills in Brazil that use/flare the g:
disregarding CDM projects).

The graphic 3 (Colected Waste Fir
Disposal in Brazil) was not provided in t
PDD Corpus/Aratna - Landfill Bioga
Project version 3.

1S

OK

B.3.4. If the starting date of the project activity is bef
the date of validation, has sufficient evidence
been provided that the incentive from the CDM
was seriously considered in the decision to
proceed with the project activity?

11/

DR

According the EB 41 meeting report, the st
date of a CDM project activity is the earlie
date at which either the implementation
construction or real action of a proje
activity begins and thus the date of the
signature of the contract between
responsible for the construction, capture
destruction of the LFG and/or electric
generation (6 January 2009) can't
considered.

DNV requests the project proponent
present the proof of serious consideratior
CDM revenues for the decision to go ahe
with the project, that is the contract sign
between CORPUS SANEAMENTO
OBRAS LTDA. and ARAUNA. According
PDD the construction of the LFG capture &
destruction system should be started unti

aitAR

st 6
or

ct

the

the

and

ty
be

OK

OK
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DET NORSKEVERITAS

CHECKLIST QUESTION Ref.  MoV* COMMENTS Draft | Final
Concl. | Concl.
days after the registration of the CDM project
at UNFCCC.

B.4. Calculation of GHG Emission Reductions — Project
emissions
It is assessed whether the project emissions atedst
according to the methodology and whether the
argumentation for the choice of default factors aatlies
— where applicable — is justified.

B.4.1. Are the calculations documented accordingto thgl/ = DR  No. DNV considers that is not very wellGCAR OK

approved methodology and in a complete and| /5, stated in PDD how the final emissions 9
transparent manner? 133/ reductions were calculated, regarding project
emissions. DNV requires the project
135/ ; . .
136/ proponent to give further information.
CER - CorpusArauna — Landfill BiogatsQER
1371 Project version 14— PE Flare: DNV OK
138/ considers that according the methodology

ACMOO001 version 11, the project emission

from flaring of the residual gas stream is not
considered in the ex ante estimation, since it
is related to the MRyject formula used during
the project activity, with parameters
monitored during the project activity.

DNV understands that if the emission factor
from the national grid will be used to
calculate the Project Emission of electricity
consumption (spreadsheet CER -
CorpusArauna — Landfill Biogas Project
version 14 — PE Elec) the TDL of the grid

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS g)rr"’]‘g g(')’:]ac'l
should be used.

B.4.2. Have conservative assumptions been used whery1; .« DR  See B.4.1.
calculating the project emissions? /3/

133/
135/
136/
137/
138/
B.4.3. Are uncertainties in the project emission estimated; | DR  See B.4.1.
properly addressed? 13/
133/
135/
136/
137/
138/
B.5. Calculation of GHG Emission Reductions — Baseline
emissions

It is assessed whether the baseline emissiondatexls

according to the methodology and whether the

argumentation for the choice of default factors aatlies

— where applicable — is justified.

B.5.1. Are the calculations documented according to thg1/ DR  No. DNV considers that is not very wellCAR OK
approved methodology and in a complete and /5, stated in PDD how the final emissions 9
transparent manner? 133/ reductions were calculated, regarding

/35/ baseline. DNV requires the project proponent
to give further information.
136/ . G313 OK
DNV requests evidence from the proportion
* MoV = Means of Verification, DR= Document Review~ Interview
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DET NORSKEVERITAS

CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

137/
138/

of waste type jp x adopted.

DNV requests evidence from the followings
(described in the PDD and in the spreadsh
CER — CorpusArauna — Landfill Biogas
Project version 14 — Input data): amount of
waste per day (from past years and 2010 ¢
extraction rate (73%), LFG collection and
destruction (1.82%), methane rate in bioga
(45%), flare efficiency (98% agreed in
contract), temperature (the source provide
indicates 20.5°C).

According the spreadsheet CER —
CorpusArauna — Landfill Biogas Project
version 14 — Baseline CH4, the amount of
waste accumulated from 2002 to 2017 is 9
268 tonnes and the estimated amount in tk
PDD for the same period is 491 461 tonne
DNV requires evidence from the landfill ga
blower energy consumption 0.01 kWh/m3.

CER - CorpusArauna - Landfill Biog:
Project version 14 — Baseline Energy: DI
requires evidence from methane calor
value, further explanation of the convers
from CH4 tones to MWh and evidence frc
the conversion efficiency (50%).

CER - CorpusAraina — Landfill Bioge
Project version 14 — Baseline Energy:
- if just 73% from the gas is capture
the value considered shouldn’t
divided by 73%;

v

eet

n),

OK

OK

OK

OK

OK
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CHECKLIST QUESTION Ref. | MoV* COMMENTS (?orr?:c:tl CFci)r:iII
- If the generator capacity estimation is
higher than 1MW, why the generator
capacity is just IMW? If not all the
90% from LFG is used to generate
energy, the amount of gas flared
should increase.
CER - CorpusArauna — Landfill Biogas
Project version 14 — CER: The 73% methane&SAR OK
extraction factor was already applied in the 12
Baseline CH4 sheet and thus it has been
applied twice. The methane destroyed
formula does not follow the methodology
ACMO001 version 11.
B.5.2. Have conservative assumptions been used whery1; | DR | See B.5.1. OK
calculating the baseline emissions? 13/
133/
135/
136/
1371
138/
B.5.3. Are uncertainties in the baseline emission /1/ | DR | SeeB.5.1. OK
estimates properly addressed? /3/
133/
135/
136/
* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS Dt R
Concl. . Concl.
137/
138/
B.6. Calculation of GHG Emission Reductions —
Leakage
It is assessed whether leakage emissions are stated
according to the methodology and whether the
argumentation for the choice of default factors aatlies
— where applicable —is justified.
B.6.1. Are the leakage calculations documented /1/ DR  As per the methodology ACM0001 version OK
according to the approved methodology and in &35, 11, leakage is not to be considered.
complete and transparent manner?
B.6.2. Have conservative assumptions been used whery1; = DR  See B.6.1. OK
calculating the leakage emissions? /33/
B.6.3. Are uncertainties in the leakage emission /1/ DR  SeeB.6.1. OK
estimates properly addressed? /33/
B.7. Emission Reductions
The emission reductions shall be real, measurable
and give long-term benefits related to the mitigati
of climate change.
B.7.1. Are the emission reductions real, measurable angi/ | DR | The project is expected to reduce £O
give long-term benefits related to the mitigation /33, emissions to the extent of Annual average of
of climate change. 48 448 tCQe (46,527 tC@elyear on
average) during the first renewabigror!
Reference source not found. crediting
period. ck28 OK
The CERs estimation in the PDD does not

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS Dt R
Concl. Concl.
correspond with the CERs estimation in the
spreadsheet CER — CorpusArauna — Landfill
Biogas Project version 14 — CER.
B.8. Monitoring Methodology
It is assessed whether the project applies an gpjate
monitoring methodology.
B.8.1. Is the monitoring plan document_ed accordingto /1/ = DR  The PDD version 3 states that as the project
the approved methodology and in a complete and activity did not started yet, no technical
transparent manner? documentation on  monitoring  and
maintenance plan has been developed at this
time.
It is not described in PDD that technical OK
documentation on monitoring and>E28
maintenance plan (CDM project manual
measurement procedures) and electronic
automated system of monitoring will be
developed and implemented until the first
verification.
The PDD does hot mentlpn: . cL27  OK
- persons involved in the operation and
maintenance of the project activity or
training to deal with the new
technology installed,;
- procedures for emergency
preparedness;
- procedures for review of data.
B.8.2. Will all monitored data required for verification 1/ DR  All data will be kept until two years after the OK
* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Concl.

Final
Concl.

and issuance be kept for two years after the er
the crediting period or the last issuance of CEF
for this project activity, whichever occurs later?

1d of
%S,

end of the crediting period.

B.9. Monitoring of Project Emissions

It is established whether the monitoring plan pd®4 for
reliable and complete project emission data ovmeti

B.9.1. Does the monitoring plan provide for the
collection and archiving of all relevant data
necessary for estimation or measuring the
greenhouse gas emissions within the project
boundary during the crediting period?

11/
133/

DR

The monitoring plan allows for collecticn
and archiving of the following key
parameters related to the determination

emission reductions resulting from the

project activity (the monitoring of the

variables of the process indicated on PDD

section B.7.1 will be carried out
electronically on a fully automated system):

- LFGroay: Total amount of landfill gas
captured. On-site measured by a flow meter
at normal conditions. Flow meter will be
calibrated yearly, according to the Brazilian
standardNBR 10396Data to be aggregated
monthly and yearly. Uncertainty level is lov
- LFGriarey: Amount of landfill gas flared.

=

On-site measured continually by a flow meter

at normal conditions. Flow meter will be
calibrated yearly, according to the Brazilian
standardNBR 10396Data to be aggregated
monthly and yearly. Uncertainty level is lov
- LFGelectricity,y: Amount of landfill gas
combusted in power plant at Normal

=

Temperature and Pressure. On-site measured

OK
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

continually by a flow meter. Flow meters
should be subject to a regular maintenance

and testing regime to ensure accuracy. Data

to be aggregated monthly and yearly.

- PErnarey: Calculated according the Tool to
determine project emissions from flaring

"

gases containing methane Annex 13. The

temperature of the exhaust gas of the f

are

and the flow rate of residual gas at the inlet

of the flare will be monitored. The

temperature will be done continuously. T
measure will be done by a Type
thermocouple. The readings of temperat

he
N
ure

will be made by a computer based system,
with continuous storage. If the temperature

read is below 500°C for any particular ho
then the flare efficiency during that hour
zero. By the time of validation the flare w.
not installed. Thermocouples will be replac
or calibrated according with th
manufacturer’s specifications.

- Wera: Methane fraction in the landfill gas.
Measured by continuous gas quality analy:
Methane fraction of the landfill gas to be
measured on wet basis. All data are meas
and archived electronically. The gas analy:
will be subject to a regular maintenance,
testing and calibration regime in accordanc
with manufacturer specifications to ensure

s
as
ed
e

Zer.

Ired
zer

e

accuracy. Calibration will be done either
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

manually or automatically on a weekly bas
Once a year the gas analyzer will be
calibrated by an independent company.
Uncertainty level is low.

- T: Temperature of the landfill gas. On site

continuous measurement by thermocouple
on an electronic databa3éhermocouples
will be replaced or calibrated every year.
Uncertainty level is low. No separate
monitoring of temperature is necessary wh
using flow meters that automatically meast

temperature and pressure, expressing LFG

volumes in normalized cubic meters.

- P: Pressure of the landfill gas. Continuou
measurement by on-site manometer. All th
data will be recorded continuously, on an
electronic database. Uncertainty level is lo
The pressure gauge will be calibrated as p
manufacturer recommendations once a ye
Also, will be subject to a regular
maintenance, testing and calibration regim
in accordance with manufacturer
specifications to ensure accuracy. No
separate monitoring of pressure is necesse
when using flow meters that automatically
measure temperature and pressure.

- ELire: Net amount of electricity generate
using LFG, sent to grid. The measurement
instruments will be subject the maintenanc
and periodic tests in agreement with

()

ary

(0]
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

national/international appropriate patterns.
- CEFeiecy,eLy. Carbon emission factor of
electricity, calculated by the National
Designated Authority according the Tool fo
the demonstration and assessment of
additionality version 5.2.

- Operation of the energy plants:Operation
of the energy plant. On site measurement
the operating hours of the plant energy. All
data are measured and archived
electronically, and recorded annually. The
meters will be calibrated regularly accordin
to manufacturer’'s specifications.

- PEec,y:Project emissions from electricity
consumption by the project activity during
the year y, calculated following the Tool to
calculate baseline, project and/or leakage
emissions from electricity consumption
version 01.

- MGery.: Amount of methane generat
during yeary. Uses on-site measurement &
plants records. Tool to determine meth:
emissions avoided from disposal of waste
solid waste disposal site version 4.

- F: Fraction of methane captured at f

SWDS and flared, combusted or used i

another manner. Source of data used is [
records.

- Wx. Total amount of organic was
prevented from disposal in yegr On-site

=

g

ed
ind
ane
at a

he

lant

te
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

measurement of the amount of the collected
waste taken to the landfill through waste

trucks.

- Z: Number of samples collected during the

yeary. This parameter will not be monitored

once the monitoring will be realized through

a continuous biogas analyzer.

- fvin: Volumetric fraction of componetin
the residual gas in the houmwhere
i=CQ, CO, Q, Hz, N2.and CH.It will be

measured on site by continuous gas analyzer.

Values to be averaged hourly or at a shorter

time interval. Analyzers will be periodically
calibrated according to the manufacturer’s
recommendatiorAs a simplified approach,
project participants may only measure the
methane content of the residual gas and
consider the remaining part as.N

- FVre,i Volumetric flow rate of the residual
gas in dry basis at normal conditions in the
hourh. Measured using a flow meter.
Measure the volumetric fraction of all
components in the residual g&4,) when

the residual gas temperature exceeds 60 °C.
The monitoring will be realized hourly or at a

shorter time interval. Flow meters are to be
periodically calibrated according to the
manufacturer’s recommendation.

- To,h: Volumetric fraction of O2 in the
exhaust gas of the flare in the hour h.

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

Measurement on-site by continuous gas
analyzer. Values to be averaged hourly or
shorter time Interval. Analyzers will be
periodically calibrated according to the
manufacturer's recommendation.

- fvcnaren: Concentration of methane in the
exhaust gas of the flare in dry basis at norr
conditions in the hour h. Measurement on-
site by continuous gas analyzer. Analyzers
will be periodically calibrated according to
the manufacturer's recommendation.

- Trare: Temperature in the exhaust gas of t
flare. On-site measurement of the
temperature of the exhaust gas stream in t
flare will be done using a Type N
thermocouple. It will be registered
continuously. Thermocouples should be
replaced or calibrated every year.

- TDLjy: Average technical transmission an
distribution losses for providing electricity t
sourcg in yeary. Annually update.

In the absence of data from the relevant ye
most recent figures should be used, but nc
older than 5 years.

at a

nal

[ AN e

ar,

B.9.2. Are the choices of project GHG indicators
reasonable and conservative?

11/
133/

DR

Yes. The choice of the GHG indicator is in
line with the monitoring methodology.

OK
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CHECKLIST QUESTION Ref. MoV* COMMENTS g)rr"’]‘g g(')’:]ac'l
B.9.3. Is the measurement method clearly stated foreagly DR  See B.9.1 OK
GHG value to be monitored and deemed
appropriate?
B.9.4. Is the measurement equipment described and /1/ | DR | The project is not implemented yet and thus OK
deemed appropriate? 133/ technical specification from each is not
defined. But in general the equipments
described are appropriate to the measurement
they are related to. There are two parameters
that must be monitored according
methodology ACM0001 version 11 and the
project proponent will not monitor:,py and
z. So DNV required further explanation how
they will be obtained.
B.9.5. Is the measurement accuracy addressed and = /1/ DR ' The measurements accuracy has be@b25 OK
deemed appropriate? Are procedures in place on addressed for various parameters.
how to deal with erroneous measurements? The PDD does not mention procedures to
deal with erroneous measurements neither
intention to include in the CDM project
manual measurement procedures regarding
accuracy.
B.9.6. Is the measuremenmiterval identified and /1/ DR  SeeB.9.1 OK
deemed appropriate?
B.9.7. Is theregistration, monitoring, measuremeartd = /1/ DR  Despite the project activity haven't starte@t26 OK
reporting procedure defined? yet, it is not described in PDD that technical
documentation on monitoring and
maintenance plan (CDM project manual
measurement procedures) and electronic
* MoV = Means of Verification, DR= Document Review~ Interview
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automated system of monitoring will be
developed and implemented until the first
verification.
The PDD does not mention: CL27 OK
- persons involved in the operation and
maintenance of the project activity or
training to deal with the new
technology installed,;
- procedures for emergency
preparedness;
- procedures for review of data.
B.9.8. Are procedures identified fanaintenancef /1/ DR | See B.9.7. OK
monitoring equipment and installations? Are th
calibration intervals being observed?
B.9.9. Are procedures identified for day-to-day records /1/ DR @ See B.9.7. OK
handling (including what records to keep, storage
area of records and how to process performance
documentation)
B.10.Monitoring of Baseline Emissions
It is established whether the monitoring plan pd=g for
reliable and complete baseline emission data ovee.t
B.10.1Does the monitoring plan provide for the /1/ DR | See B.9.7. OK
collection and archiving of all relevant data /35/
necessary for determining baseline emissions 136/
during the crediting period?
1371
138/
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CHECKLIST QUESTION Ref. MoV* COMMENTS Dt R
Concl. Concl.
B.10.2Are the choices of baseline GHG indicators /1/ | DR | CH, and CQ is the only GHG indicator that OK
reasonable and conservative? 33/ needs to be accounted for in the baseline and
it has been taken care of in the monitoring
plan.
B.10.31Is the measurement method clearly stated for eagty | DR | Yes, it will be possible to monitor the OK
baseline indicator to be monitored and also /35/ specified baseline indicators.
iate?
deemed appropriate? 136/
1371
138/
B.10.41s the measuremegtuipmentescribed and /1/ = DR | As the project activity hasn't started yet, no OK
deemed appropriate? /35/ specification from measurement equipment
/36/ has been provided. But an overall description
137/ was provided and is deemed appropriate.
138/
B.10.5ls the measuremeantcuracyaddressed and /1/ DR The assurance level from almost attL25 OK
deemed appropriate? Are procedures in place on equipments was provided.
how to deal with erroneous measurements? Despite the project hasn't been implemented
yet, the PDD does not mention procedures to
deal with erroneous measurements neither
intention to include in the CDM project
manual measurement procedures regarding
accuracy.
B.10.61s the measuremeiriterval for baseline data /1/ = DR  No. The monitoring of the variables of th€L26 OK
identified and deemed appropriate? process will be carried out electronically on a
fully automated system that hasn't been
implemented yet.
It is not described in PDD that technical
* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

documentation on

monitoring and

maintenance plan (CDM project manual
measurement procedures) and electronic

automated system of monitoring will be

developed and implemented until the fi
verification.

rst

B.10.71s the registrationmonitoring, measuremeand

reporting procedure defined?

11/

DR

No. As the project activity did not started yeigL 25
no technical documentation on monitoring
and maintenance plan has been developed at

this time.

It is not described in PDD that technical

documentation on monitoring ar
maintenance plan (CDM project mant
measurement procedures) and electr
automated system of monitoring will t
developed and implemented until the fi
verification.

1d
jal
onic
e
rst

OK

B.10.8 Are procedures identified fonaintenancef
monitoring equipment and installations? Are th
calibration intervals being observed?

11/

DR

The procedures have not been documente
a CDM project manual, but the PDD sta
the calibration interval regarding tt
equipment for each parameter.

It is not described in PDD that technic
documentation on monitoring ar
maintenance plan (CDM project mant
measurement procedures) and electre
automated system of monitoring will t
developed and implemented until the fi

2d0h-26
tes
e

-al
d
jal
onic
e
rst

verification.

OK

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS g)rr"’]‘g g(')’:]ac'l
B.10.9Are procedures identified for day-to-day records /1/ = DR | No. It is not described in PDD that technic®L26 OK
handling (including what records to keep, storage documentation on monitoring and
area of records and how to process performance maintenance plan (CDM project manual
documentation) measurement procedures) and electronic
automated system of monitoring will be
developed and implemented until the first
verification.
B.11.Monitoring of Leakage
It is assessed whether the monitoring plan provides
reliable and complete leakage data over time.
B.11.1Does the monitoring plan provide for the /1/ = DR | As per ACMO0001 version 11, leakage is hot OK
collection and archiving of all relevant data 133/ to be considered.
necessary for determining leakage?
B.11.2 Are the choices of project leakage indicators /1/ DR SeeB.11.1. OK
reasonable and conservative? /33/
B.11.3ls the measurement method clearly stated for eagfy = DR @ See B.11.1. OK
leakage value to be monitored and deemed 133/
appropriate?
B.12.Monitoring of Sustainable Development Indicators/
Environmental Impacts
It is assessed whether choices of indicators aasorable
and complete to monitor sustainable performance ove
time.
B.12.1ls the monitoring of sustainable development  /1/ DR ' The monitoring methodology ACMO0001 OK
indicators/ environmental impacts warranted by /33/ version 11 does not require the monitoring of
legislation in the host country? social and environmental indicators.
* MoV = Means of Verification, DR= Document Review~ Interview
A-37
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CHECKLIST QUESTION Ref. | MoV* COMMENTS CFcI)r:iII
B.12.2Does the monitoring plan provide for the /1/ | DR | SeeB.12.1 OK
collection and archiving of relevant data /33/
concerning environmental, social and economi
impacts?
B.12.3Are the sustainable development indicators in {inel/ = DR  See B.12.1 OK
with stated national priorities in the Host 133/
Country?
B.13.Project Management Planning
It is checked that project implementation is prdyer
prepared for and that critical arrangements are
addressed.
B.13.1ls the authority and responsibility of overall /1/ | DR | No. The PDD does not mention: OK
project management clearly described? - persons involved in the operation a
maintenance of the project activity o
training to deal with the new
technology installed,;
- procedures for emergency
preparedness;
- procedures for review of data.
B.13.2 Are procedures identified for training of /1/ © DR  No. The PDD does not mention: OK
itori 2 . . .
monitoring personnel: - persons involved in the operation a
maintenance of the project activity o
training to deal with the ne
technology installed,;
* MoV = Means of Verification, DR= Document Review~ Interview
A-38
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CHECKLIST QUESTION Ref. MoV* COMMENTS g)rr"’]‘g g(')’:]ac'l
- procedures for emergency
preparedness;
- procedures for review of data.
B.13.3Are procedures identified for emergency /1/ | DR  No. The PDD does not mention: cL27 OK
preparedness for cases where emergencies can - persons involved in the operation and
cause unintended emissions maintenance of the project activity or
training to deal with the new
technology installed;
- procedures for emergency
preparedness;
- procedures for review of data.
B.13.4 Are procedures identified for review of reported /1/ DR ' No. The PDD does not mention: cL27 OK
? . . .
results/datar - persons involved in the operation and
maintenance of the project activity or
training to deal with the new
technology installed;
- procedures for emergency
preparedness;
- procedures for review of data.
B.13.5Are procedures identified for corrective actions iry1/ = DR | No. The PDD does not mention: cL 27 OK
order to provide for more accurate future - persons involved in the operation and
monitoring and reporting? maintenance of the project activity or
training to deal with the new
technology installed,;
* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft

Concl.

Final
Concl.

- procedures for

preparedness;
- procedures for review of data.

emergen

C. Duration of the Project/ Crediting Period

It is assessed whether the temporary boundariéseobroject are
clearly defined.

C.1.1. Are the project’s starting date and operational
lifetime clearly defined and evidenced?

11/

DR

According the EB 41 meeting report, the sta@AR
date of a CDM project activity is the earliest 6

date at which either the implementation

or

construction or real action of a project

activity begins and thus the date of the
signature of the contract between

responsible for the construction, capture
destruction of the LFG and/or electric
generation (6 January 2009) can't

considered.

DNV requires project proponent to provi
documentary evidence confirming the

the
the
and
ty
be

14

years expected for operational lifetime (from

2010 to 2023).

gL 23

OK

OK

C.1.2. Is the start of the crediting period clearly define
and reasonable?

11/

DR

A 7-years renewable crediting period

selected (with the potential of being renew
starting on 1 September 2010, or on the ¢
of the registration of the CDM proje
activity, whichever is later.

is
ed)
late
ct

OK

D. Environmental Impacts

Documentation on the analysis of the environmentphcts will

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. | MoV* COMMENTS CDorr?::tl CFci)r::?:II
be assessed, and if deemed significant, an EIAdheuprovided
to the validator.
D.1.1. Has an analysis of the environmental impacts of /1/ = DR ' No significant negative environmental OK
the project activity been sufficiently described? impacts are  expected from  the
implementation of the project activity.
CORPUS SANEAMENTO E OBRAS
LTDA. has been granted an Installation
Licence issued by the S&o Paulo state
environmental entity CETESB
(Environmental ~ Sanitation = Technology
Company), of which a copy was made
available for DNV.
The Installation License number provided
does not correspond with the one described in
the PDD.
D.1.2. Are there any Host Party requirements foran = /1y = DR SeeD.1.1 OK
Environmental Impact Assessment (EIA), and if
yes, is an EIA approved?
D.1.3. Will the project create any adverse environmentall/ DR  The project will not affect the environment in OK
effects? any adverse way.
D.1.4. Are transboundary environmental impacts /1/ DR There are no transboundary environmental OK
considered in the analysis? impacts.
D.1.5. Have identified environmental impacts been /1/ = DR  The project does not have any adverse OK
addressed in the project design? environment impact.
D.1.6. Does the project comply with environmental /1/ DR SeeD.1.1 OK

legislation in the host country?

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION

Ref.

MoV*

COMMENTS

Draft
Concl.

Final
Concl.

E. Stakeholder Comments

The validator should ensure that stakeholder contsnesve beer
invited with appropriate media and that due accdue been
taken of any comments received.

E.1.1. Have relevant stakeholders been consulted?

11/

DR

Local stakeholders, such as Comis
Interministerial de Mudangas Globais

580

gy oq

Clima, CETESB, F6rum Brasileiro de ONGs,

FORQM BRASILEIRO DE MUDANCAS
CLIMATICAS, Ministério Publico Federal

Ministério Publico do Estado de Sao Paulo,

Prefeitura Municipal de Indaiatuba, Cam
Municipal de Indaiatuba were invited

ara
to

comment on the project, in accordance with
the requirements of Brazilian Global Climate

Change Inter-ministerial Commission

Resolution #7, from the"5March 2008. Nof
all the entities determined by the Brazili
Global Climate Change Inter-minister

an
al

Commission Resolution #7 received the

invitation. DNV requires the project

proponent to translate to English the name o#

the entities invited for stakehold
consultation.

DNV has received copies of letters sent to

er

the

local stakeholders, them notification from the

Brazilian Post Office that stakeholde

rs

describped above received a letter

communicating the start of the project.
comments from stakeholders were receive

NO
d.

OK

OK

* MoV = Means of Verification, DR= Document Review~ Interview
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CHECKLIST QUESTION Ref. MoV* COMMENTS (?orr?j:tl CFcl)r:ill
E.1.2. Have appropriate media been used to invite /1/ DR  SeeE.1.1 OK
comments by local stakeholders?
E.1.3. If a stakeholder consultation process is required /1/ DR SeeE.1.1 OK
by regulations/laws in the host country, has the
stakeholder consultation process been carried out
in accordance with such regulations/laws?
E.1.4. Is a summary of the stakeholder comments /1/ | DR | No comments were received. OK
received provided?
E.1.5. Has due account been taken of any stakeholder /1) = DR  See E.1.4. OK
comments received?

* MoV = Means of Verification, DR= Document Review~ Interview
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Table 2b: Additional requirements checklist for VVM version 1 (EB 44)

A.5. Letter of approval

A.1.11s the LoA received directly from the DNA ibrough the il DR E’errl)%rrtt?o ttr;; zu[lg);/ln |sés)igr;u;i)\1:etréeoa\;zlyld§;[\lli? h -
project participant? will have to receive the written approval of
voluntary participation from the DNA of
Brazil, including the confirmation by the
DNA of Brazil that the project assists it in
achieving sustainable development
A.6. Project design
A.2.1 Does the PDD describe the CDM project agctiwiith all /1/ Yes, please see Table 2 A.3.1 0]
relevant elements in a transparent and accurat@ way
A.2.2 Has the CDM project activity at the startloé validation = /1 No, the project activity hasn't been yeGAR OK
been constructed or does the CDM project acti\sty existing constructed. 8
facilities or equipment? According the EB 41 meeting report, the start
date of a CDM project activity is the earliest
date at which either the implementation: or
construction or real action of a project
activity begins and thus the date of the the
signature of the contract between the
responsible for the construction, capture and
destruction of the LFG and/or electricity
generation (6 January 2009) can't be
considered.
Please see Table 2 C.1.1
A.2.3 Is the project a large scale project, a sstle project The proposed project activity represents a OK
with average annual emission reductions above 03d@ftnhes or large scale CDM project. On 29 May 2009,
a bundled small scale project? Has on-site visghl=arried out? as member of DNV validation team, Fabiana
Philipi and Luis Filipe Tavares conducted a
site visits to CORPUS office and landfill. In
* MoV = Means of Verification, DR= Document Review~ Interview
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the context of these site visits interviews with
representatives of project stakeholders were

conducted to confirm selected information
and to resolve issues identified in the
document review.
A.2.4 Does the project activity involved alterationexisting No, the entire project will use new OK
installations? If so, have the differences betwearenproject and equipment.
post-project activity been clearly described in BizD? Please see Table 2 A.3.1.
A.7. Project emissions not addressed by the methodoloc
A.3.1 Does the methodology describe all projectssion source While the project does not consume OK
for the project activity that contributes all 1%thé& emission significant quantity of high energy and
reductions? Sources that the methodology consider take carbon intensive materials, all relevant
into account are not relevant (e.g. cement anddamsumption project emissions are considered as required
for building hydropower plants). by ACM0001 methodology.
A.8. Documentation of baseline emissions
A.4.1 Documentation of the baseline determination: Yes. See Table 2- B.1.1, B.2.1 and B.2.2 and OK

a. All assumptions and data used by the pro
participants are listed in the PDD and rela
document to be submitted for registration. T
data are properly referenced.

b. All documentation is relevant as well as correc
guoted and interpreted.

c. Assumptions and data can be deemed reason

d. Relevant national and/or sectoral policies
circumstances are considered and listed in
PDD.

e. The methodology has been correctly applied tc
identify what would occurred in the absence of

ject
ted
"he

stly
able

and
the

the proposed CDM project activity

BS.

* MoV = Means of Verification, DR= Document Review~ Interview
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A.9. Documentation of the calculations

A.5.1 Algorithms and/or formulae used to determen@ssion
reductions

» All assumptions and data used by the project ppatits
are listed in the PDD and related document subdhftie
registration. The data are properly referenced

» All documentation is correctly quoted and interpcet

» All values used can be deemed reasonable in thexic
of the project activity

» The methodology has been correctly applied to ¢aieu
the emission reductions and this can be replidayatie
data provided in the PDD and supporting files to be
submitted for registration.

n

Yes. See Table 2 B.3, 2B.4 and 2B.5

A.10.Implementation of the monitoring plan

A.6.1 How were the plans for implementation of thenitoring
plan, data management, QA/QC procedures asseseeadRat
extent can the emission reductions achieved bpithject by
monitored ex-post and verified later by a DOE?

Yes, please see Table 2 B.8, B.9 and B.10.

DK

A.11.CDM consideration prior to starting date

A.7.1 The prior consideration of CDM for the prdjectivity

complies with EB41 annex 46

Yes, Pease see Table 2 B.3.4.

* MoV = Means of Verification, DR= Document Review~ Interview
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Table 3 Resolution of Corrective Action and Clarifcation Requests
Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist
guestion in
table 2
CAR 1 B.2.1 CAR 1 answered on Section B.4 of {fEhe alternative for power generation

The alternative for power generation P6
(Existing and/or new grid-connected power
plants) in the identification of alternatives
scenarios does not correspond with the on
described in theACMO0001, version11

PDD according to the methodolo
ACMO0001.

yyn the PDD version 4 corresponds w|
the methodology ACMO0001 version 1

Therefore this CAR is closed.

P6
th

CAR 2 answered as described bellow,

m

ly
of

CAR 2 B.2.1 Since the project uses electricity frg
Step 2: Identify the fuel for the baseline and included on Section B.4, Step 2 dfthe grid, there is no risk of supp
choice of energy source taking into account the PDD.As the electricity is provided | constrains and variations in the use
the national and/or sectoral policies as by the electricity gridso no other type dfossil fuel can not be foreseing by PP
applicable: Demonstrate that the identified fuel is required. Therefore this CAR is closed.
baseline fuel is available in abundance in the As a final remark we remind that all
host country and there is no supply constraint. equipments that will be installed on the
According PDD, there will be no extra use of project are electrical. The electricity
fossil fuel in the project activity that was not will be obtained from the same
used in the baseline scenario. electricity line that provides electricity
DNV requires the project proponent to to the landfill, and sectoral policies for
explain better how no extra fossil fuel will be electricity supply require a minimum
used. interruptions on its availability.

Therefore PP choosed not to install a

fossil fuel backup generator on the

project.
CAR 3 B.3.1 Due to a mistake the CDM costs weBpreadsheet was  amended

Sub-step 2b. — Simple cost analySisce the
only alternative applicable to this method

S

included on the analysis. CAR
answered on Section B.4, Sub-step

®vidences were provided.

and

3therefore this CAR is closed.
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

the LFG1 (the project activity undertak

N

without being registered as a CDM project

activity), that is an alternative for th
disposal/treatment of the waste in the abse
of the project activity and do not consig
power generation, the costs regarding C
activities and power generation should not
considered.

e

er
DM
be

tnce

of the PDD: the costs regarding CD
activities and power generation we
excluded. References were sent
DNV.

M

to

CAR 4
Sub-step 2d. — Sensitivity analysistoject

activity option P1 does not have revenue from

CER'’s and thus sensitivity analysis applieg
the CER’s can not be considered. If
indicator chosen to analyze the investmen
the project internal return rate (IRR) and
benchmark adopted is a commercial lend
rate (BNDES rate), the sensibility analy
should measure the impact
parameters variation over the same indic
(IRR) of the project, and not over the NPV.
Project developer is requested to conside
parameters that contribute more than 209
either project cost or project revenues nee
be considered for sensitivity analys
Discussion in the PDD needs to be revise
include this.

in
the
tis
the
ing
SIS

from the

ator

r all
b of
d to
is.

d to

B.3.1

CAR 4 answered, the sensitiv
analysis applied to the project activ
used the Internal Return Rate (IRR).

It was included in the PDD th
sensitivity analysis for the energy sg
price, costs of the motogenerator
costs of maintenance. The sensitiy
analysis was applied to obtain the If
reference.

A

(e

tDD was amended, considering
tparameters that contribute more th
20% of either project cost or proje
gevenues.

a[€herefore this CAR is closed.
\nd

ity

RR

all
an
ct

CAR 5

B.3.1

CAR 5 answered on Step 4. T

Heince there is no Brazilian legislatic

guantity of landfills that exists in Braz

n

jlobligating landfills to flare the biogas af

CDM Validation 2009-0775, rev. 01
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist

guestion in

table 2
Step 4. Common Practice Analysis, Sub-step was analyzed, and also which of th a_rhat the activity re_quire__% a massive
4b: Since Aralina is Project Proponent of have the benefits of the CDM projednvestment, all the projects implemented in
the “Corpus/Aratna — Landfill Biogas activity. Brazil are part of CDM programme.
Project, it is necessary to analyse others Therefore this CAR is closed.
landfills and not just those from Arauna in
order to satisfy this sub-step.
CAR 6 B.3.4 | CAR 6 answered according to the thgince the project has not started yet| an
According the EB 41 meeting report, the start ~ 1 ¢ EB41, the start date is 01/05/2010, wic@stimation of the starting date was
date of a CDM project activity is the earliest seems a reasonalble amount of time R1esented in PDD version 4. The date
date at which either the implementation or year after the PDD being public)y91/05/2010 is one year after the date
construction or real action of a project activity available) to validate and register thehen PDD was made publicly available
begins and thus the date of the the signatufe PDD at the UNFCCC. in UNFCCC website (05/05/2009). This
of the contract between the responsible for|the period is adequate considering that
construction, capture and destruction of the project should be started until 15 days
LFG and/or electricity generation (th& 6 after the registration of the CDM project

January 2009) can not be considered.

at UNFCCC.
Therefore this CAR is closed.

CAR 7

Data and parameters not monitored: AF:
this parameter is not listed in the
methodology ACMO0001 version 11. It will
be calculated.

CAR 7 answered and the parameter
excluded from the section B.7.1.

WA is not listed like a paramet
monitored from PDD version 4.

Therefore this CAR is closed.

CAR 8

Data and parameters not monitored: the
parameters MRs and MGyist are missing
according methodology ACMO0001 version
11.

CAR 8 answered and the paramet
were included on the Section B.6.2
the PDD.

aDyir and MGyt were included in
@?DD version 4.

Therefore this CAR is closed.
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist
guestion in
table 2
CAR9 B.4.1 CAR 9 answered to recalculate the finehe PDD has been amended, presen
DNV considers that is not very well stated in emission reductions with furthethe calculus used and the final res

PDD how the final emissions reductions we
calculated, regarding baseline and project
emissions. DNV requires the project
proponent to give further information.

information in the PDD.

from each calculus.
Therefore this CAR is closed.

CAR 10

CER - CorpusArauna — Landfill Biogasject
version14 — Baseline Energy:

B.1.3. if just 73% from the gas is captured,
the value considered shouldn’t be
divided by 73%.

B.1.4. if the estimation of LFG results in a
generator capacity higher than 1MW,
the generator capacity adopted must
more than just IMW. If not all the 909
from LFG is used to generate energy,
the amount of gas flared should
increase.

B.5.1

CAR 10 answered, the values of bio

distribution sent to the flare and fpcorrected.
power generation have been resized t®erefore this CAR is closed.

meet the specifications of the project.

gdbe new spreadsheet provided V

ting
ult

vas

CAR 11

CER - CorpusArauna — Landfill Biogas
Project version 14 PE Flare: DNV consider|
that according the methodology ACM0001
version 11, the project emission from flaring
of the residual gas stream is not considere(
the ex ante estimation, since it is related to

B.4.1

J
din
the

MD project formula used during the project

CAR 11 answered, PDD corrected.

The PDD heenlbamended, and t
project emission from flaring of th
residual gas stream was not consider

Therefore this CAR is closed.
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist
guestion in
table 2
activity, with parameters monitored during
the project activity.
CAR 12 B.5.1 Correction made: The Baseline CHBhe PDD has been corrected and
CER — CorpusArauna — Landfill Biogas sheet was corrected, the methan@% methane extraction factor w
Project version 14 — CER: The 73% methane extraction factor is not being applieapplied once.

extraction factor was already applied in the
Baseline CH4 sheet and thus it has been
applied twice. The methane destroyed
formula does not follow the methodology
ACMO0001 version 11.

twice anymore.

Therefore this CAR is closed.

the
as

CL1 A.3.2 Besides othere references stated in|thee environmental license granted |by
DNV requests evidence that there is np B.2.2 PDD, pelase check the non existence thie Sao Paulo State Environmental
legislation in the project city/country B.2.5 legislation/obligation in the ProjectAgency does not require the capture and
obligating the landfill to destroy methane. B.3.1 city/c_ountry to flare the LFG in thgflare of the landfill biogas.

s landfill operation licence. Therefore this CL is closed.
CL2 A.4.2 The social project was change to a morae social benefits were changed in the
DNV requests evidence from all social suitable social project adequated to DD version 4 and are suitable to the

benefits stated in PDD that the project actiy
iS suppose to bring to the local community
(cooperation in Educational Environmental
Activities, promoting activities with the loca
neighbors and visitors at the landfill,
encourage research in local schools and
intensification of recycling of the waste
received at the landfill, contribution to the
improvement of the environmental conditio

ity

at the neighborhood of the landfill,

CDM project size..

project.
Therefore this CL is closed.
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

contribution for the recovering of vegetatior
and fauna).

CL3 B.2.1 The identified baseline scenarioThe PDD has been amended and
Project developer is requested to combine  B.2.2 according to the methodologyepresents different baseline options and
the different baseline options and scenarios ACMO0001 v.11, establishes the scenarszenarios in line with the methodology.
in line with the methodology to arrive at a LFG2 for methane emission and P6 forherefore this CL is closed.

single situation which clearly represents energy consumption.

the scenario in the absence of project

activity.

CL4 B.2.4 Please verify budgets attached. PleaSeidences were  provided and
DNV requests evidence from all project B.3.2 verify budgets attached. The boostepreadsheet corrected according them.
costs considered in the simple cost analysis and construction real values wergherefore this CL is closed.

and benchmark analysis, that were excluded because they were already

considered in the spreadsheetCER — included on the proposal of the flare.

CorpusArauna - Landfill Biogas Project

version 14 - REVENUE AND

EXPENDITURE.

CL5 B.3.1 Option Il is no longer used for thafhe comparison analysis (Option |I)
It is not clear if the Option Il (investment analysis, instead it's used Option Ill {tvas removed from PDD version 4.
comparison analysis) is being used. identify the indicator to be used, and th&lso, PDD version 4 states that simple
According the “Tool for demonstration and one that was chosen was the IRR. cost analysis (Option 1) suits to the
assessment of additionality” version 5.2, if the scenario that does not generate any
CDM project activity and alternatives financial or economic benefit other than
identified generate financial or economic CDM related income and investment
benefits other than CDM related income, the comparison analysis (Option Ill) suits to
investment comparison analysis (Option II)| or the scenario that create financial |or
the benchmark analysis (Option 1ll) should |be economic benefits in addition to those
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

used. Also, according to the Annex: Guida
on the Assessment of Investment Analy
(version 2), the benchmark approach
therefore suited to circumstances where
baseline does not require investment. Tt
the Option Il is not indicated to this proje
activity.

Project developer is required to clarify hg
the selected investment analysis approac
applicable to the alternatives identified in s
1. PDD needs to be revised to incorporate
discussion regarding the same.

nce
Sis
is
the
us,
ct

DW
his
tep

the

related to the CDM activity.
Therefore this CL is closed.

CL6
DNV requires evidences from the values @

the benchmarks described (BNDES rate

and IMA-S return) and further

explanation from both.

B.3.3

=

14

Please find evidence of the benchm
IMA-S attached. This indicator wsa
used as benchmark since it is based
fixed interest application (risk free). Tk
objective of using this index as
benchmark is to evaluate the differer
between applying the money required
build this project to build the project

to applying it on a risk free application.

arke IMA-S rate adoped considers so
1dbonds from the Brazilian government
ptha last 12 months, and it is lower th
néhe government risk free rate Selic.
Fherefore this CL is closed.

Ice

to

Dr

me
n
an

CL7

DNV requires evidence from the energy
auctions and further explanation why the
biomass energy price from June 2007 wa
adopted.

B.3.3

CL 7 answered and the reference of
7th energy auction was changed in
PDD, which occurred on Septemk
30th of 2008, according to CCE
(Brazilian Chamber of Energy Tradin
web site.

thgidences of both auctions we
tirrovided and the price from the mg
@ecent one was adoped.

E;l’herefore this CL is closed.
9|

st
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action requests by validation team checklist
guestion in
table 2

CL8 B.3.3 Please find evidence attached of |tB®idence has been provided.
DNV requires evidences from the CER$ exchange rates adopted based | §Rerefore this CL is closed.
price and exchange rate adopted. official Central Bank exchange rates.
CL9 B.3.3 CL 9 answered, please find eviden&yidences were provided.
DNV requires evidence from the Project attached in spreadsheet CashflowLHGherefore this CL is closed.
without CDM IRR (4.69%) and NPV (356 P1.
977 Euros).
CL 10 B.3.3 Evidence sent to DNV about the sourd@ée PDD version 4 was corrected g
Step 4. Common Practice Analysis, Sub-step of the data used. all evidences are adequate.
4a: DNV requires evidence from the value Therefore this CL is closed.
157,708 tons of waste per day, 1{35
kg/inhabitant/day and 2.35% (amount |of
landfills in Brazil that usef/flare the gas
disregarding CDM projects).
The graphic 3 (Colected Waste Final Disposal in

Brazil) was not provided in the PDD

Corpus/Araina — Landfill Biogas Project

version 3.
CL11 B.3.1 The information now matches the daidis item was removed from PD

Step 4. Common Practice Analysis, Sub-step

4a: the item “b” from this Sub-step does not
match with the information provided by the
source “Diagndstico do Manejo de Residud
Solidos Urbanos, table 6.16, page 81".

provided by the source. All the sourg
will be send to DNV.

agrsion 4.
Therefore this CL is closed.

D

CL 12 CL 12 answered and Step 6 wde the section B.6.1 (Explanation pf
Regarding the Tool to determine project changed in the PDD to adequate| toethodological choices) of PDD
emissions from flaring gases containing version 4, regarding the Projgct
CDM Validation 2009-0775, rev. 01 A-54
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist

guestion in

table 2
methane Annex 13, first in the PDD |is continuous monitoring. Emissions (Tool to determipmject
described that the project activity will use |an emissions from flaring gases containing
enclosed flare and continuous monitor the methane Annex 13), continuous

destruction efficiency of the flare, but in t
Step 6, it is described that a default value
be used.

ne

will

monitoring will be used in step 6.
Therefore, this CL is closed.

CL 13 B.5.1 Please find evidence of the compositi®@vidence has been provided.
DNV requests evidence from the proportiorn of the waste attached, based on landfitherefore this CL is closed.
of waste type j; x adopted. information.

CL14 B.5.1 Please find evidence attached. TB&idences were provided.
DNV requests evidence from the followings evidence was sent to DNV, it is a reppitherefore this CL is closed.
(described in the PDD and in the spreadsheet from Landtec.

CER — CorpusArauna — Landfill Biogas

Project version 14 — Input data): amount of

waste per day (from past years and 2010 op),

extraction rate (73%), LFG collection and

destruction (1.82%), methane rate in biogas

(45%), flare efficiency (98% agreed in

contract), temperature (the source provided

indicates 20.5°C).

CL 15 B.5.1 Corrected. The PDD has been amended with

According the spreadsheet CER —
CorpusArauna — Landfill Biogas Project
version 14 — Baseline CH4, the amount of
waste accumulated from 2002 to 2017 is 91

1

268 tonnes and the estimated amount in th

right waste amount.
Therefore this CL is closed.
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

PDD for the same period is 491 461 tonnes.

CL 16 B.5.1 The blower performance curve wakhe blower performance test curvef
DNV requires evidence from the landfill gas provided as basis for the calculation. | producer was provided.

blower energy consumption 0.01 kWh/m3. Therefore this CL is closed.

CL 17 Evidence sent to DNV. Evidence was provided.

Data and parameter monitored: Lfsa y: The evidence was sent to DNV, it is th&herefore CL is closed.

DNV requires evidence from the Brazilian flow rate flyer, on Feature 4, page 8.

standard NBR 10396 — Medidores de vazéap

de fluidos and from the flow mater accuracy

of +/-1%.

CL 18 Corrected. The source from data applied |for
Data and parameter monitored: TLDNV technical transmission and distributipn
requires evidence from the value applied losses (TDL) was provided in PDD
(sources in PDD and spreadsheet do not version 4 and is adequate.

match). Therefore this CL is closed.

CL 19 The invitation letters were sent [dhe PDD has being amended.

The PDD “Corpus/Arauna — Landfill Biogas comply with the Resolution #7. Therefore this CL is closed.

Project” section E do not follow the

“GUIDELINES FOR COMPLETING

THE PROJECT DESIGN DOCUMENT (CDM-

PDD)’ EB41 Annex12.

CL 20 E.1.1 CL 19 answered on Section E of tfHéghe names of all entities are in English
DNV requires the project proponent to PDD, by changing the names |[tm PDD version 4.

translate to English the name of the entities English. Therefore this CL is closed.

invited for stakeholder consultation.

CL21 E.11 The invitation letters were sent |[to The mtwin letters were sent to all
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Draft report clarifications and corrective
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Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

The stakeholder invitations to comment
should follow the Brazilian Global Climate
Change Inter-ministerial Commission
Resolution #7, from the 8 March 2008.
Not all the entities determined by the)
Brazilian Global Climate Change Inter-

comply with the Resolution #7.

entities determinbg the Brazilian
Global Climate Change Inter-minister
Commission Resolution #7.

Therefore this CL is closed.

al

ministerial Commission Resolution #7
received the invitation.
CL 22 B.5.1 The efficiency of the conversion of CH4 ft&Evidences were provided.
CER - CorpusAralina — Landfill Biogas MWh is determined by the motogeneratofnerefore this CL is closed.
Project version 14 — Baseline Energy: DNV manufacturer’s specification. Evidence will
requires evidence from methane calorific be send to DNV.
value, further explanation of the conversion The evidence is at 2006 IPCC Guideline,
from CH4 tones to MWh and evidence fron Chapter 1: Introduction, page 19, Table 1.2,
the conversion efficiency (50%). Fuel type English description, Gas
Biomass, Landfill Gas.
CL 23 Cli1 Please see biogas production estimatiiee operation life time is different from
DNV requires project proponent to provide spreadsheet, provided by the landfill. | the CDM project activity duration.
documentary evidence confirming the 14 The CER calculus spreadsheet estimates
years expected for operational lifetime (from that after 2023 the amount of biogas
2010 to 2023). reduces considerably and thus is pot
worth developing a CDM project.
Therefore this CL is closed.
CL24 B.3.4 The contract signed between CORRWShard copy from the contract stating
DNV requests the project proponent to and ARAUNA was sent to DNV. the importance of CDM to the

present the proof of serious consideration ¢
CDM revenues for the decision to go ahea

=

implementation of the project was se
to DNV.

2Nt
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist
guestion in
table 2

with the project. This proof is the contract Therefore this CL is closed.
signed between CORPUS SANEAMENTO E
OBRAS LTDA. and ARAUNA that mention
the importancy of the CDM to the project
activity.
CL 25 B.9.5 The manual measurement procedured ks information was included in PDD|
The PDD does not mention procedures to deal been developed and it will be ready| gtherefore this CL is closed.
with erroneous measurements neither the start date of the project activity.
intention to include in the CDM prOject These procedures were included | in
manual measurement procedures regarding PDD.
accuracy.
CL 26 B.8.1 The technical documentation ofThis information was included in PDD,
It is not described in PDD that technical B.O.7 monitoring and maintenance plan |i$herefore this CL is closed.
documentation on monitoring and being developed and it will be ready|at
maintenance plan (CDM project manual the start date of the project activity.
measurement procedures) and electronic These procedures were included |in
automated system of monitoring will be PDD.
developed and implemented until the first
verification.
CL 27 B.8.1 The operational plan is being developerhis information was included in PDD|
The PDD does not mention: B.9.7 |and it will be ready at commercigirherefore this CL is closed.
B.7.2. persons involved in the. operatiqn and operation.

maintenance of the project activity or B.13.1 . .

training to deal with the new technology B.13.2 These procedures were included | in

installed; B 13.3 PDD.
B.7.3. procedures for emergency preparedness; e
B.7.4. procedures for review of data. B.13.4

B.13.5
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist
guestion in
table 2

CL 28 B.7.1 Corrected. The PDD version 4 and spreadsheet
The CERs estimation in the PDD does hot present the same CER estimation.
correspond with the CERs estimation in the Therefore this CL is closed.
spreadsheet CER — CorpusAradna — Landfill
Biogas Project version 14 — CER.
CL 29 The leachate is stored in aerobinformation was added to PDD,
The PDD does not mention how the waste lagoons at the landfill, and exported tplaachate is stored in aerobic lagoons at
water/leachate generated will be handled. private wastewater treatment plant. Thtee site, and exported to a private
Project participant is requested to address in information was included in PDD. wastewater treatment plant.
PDD how wastewater/leachate will be Therefore this CL is closed.
handled (aerobically or anaerobically).
CL30 The average annual consumption | tfformation was added to PDD, the
Considering that therenaybe cost savings energy is low, around 56MWh/yearsavings due energy production are hot
due to internal generation from the LKFG The revenue generated from the landfiéinough to justify the implementation of
gensetsproject participant is requested to gdd biogas represents an estimated annaataptive plant.
to PDD information regarding the Vlablllty of value of € 2,703, for a total of € 35,143 herefore this CL is closed.
project scenario alternative P5 (Existing|or during the whole period of crediting,
construction of a new on-site or off-site which does not justify the deployment
renewable based captive power plant). of a captive power plant at the landfill.

Thus the P5 option is not a realistic

option for the project.

Included in the PDD.
CL31 The benchmark adopted in PDD vers|crhe BNDES landing rate was
Project participant is requested to explain why 4 was IMA-S, which was moreconsidered as benchmark and DNV
the benchmark IRR adopted in PDD version 3 appropriate to reflect the risks of thepinion is that it is adequate considering

was 10.79% and in PDD version 4 is 12.67

.

investment. Although it will be used tk

1@ project cash flow.
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist
guestion in
table 2

benchmark of BNDES, which isTherefore this CL is closed.

10,72%, in order to be more

conservative in the analysis.
CL 32 The landfill owner does not perforpSince topography is not part of landiill
Pre-operational costs: Topography services: topography as part of current landfilbperation activities, it is DNV opinioh
Project participant is requested to explain if operations, therefore a  specifithat it must be considered in order|to
the activity described is not part of the topography will have to be done jimplement the gas network.
landfill operation and would be done (in order to plan the gas extraction netwadrkrherefore this CL is closed.
compliance with local regulations.
CL33 It is to be included the costs savirgBhe cost savings were added to the
Project participant is requested to include like from the consumed energy from thénancial analysis, considering the
a revenue the avoided costs from electricity blower. The costs were included in thenergy tariff of the invoices.
purchases been considered in the IRR line 19 in the cash flow. Therefore this CL is closed.
analysis.
CL 34 The cost shown in the project reflec®egarding the capture and flaring of the
Operational costs: the strategy of the manufacturdsiogas, the system operation value |45
- Project participant is requested to explain selected, that has a lower cost|898.21 Euros/yeawas cross checked
why O&M turns out to be 16% of the purchase and higher cost of operation with the spreadsheet “Operadores” /13/,
investment. O&M cost for managing the the motorgenerator. and considers the salary paid to the
current (baseline) landfill (maintenance cost, team that will be working in the landfill
operation cost, human resources etc.) are not net implementation during the landfjll
be included. Only the incremental cost of operation, considering that the landfill
methane collection, flaring, combustion receives waste daily. It is DNV opinign
engine (proposed project) should be included.

that the value applied is adequs
considering that daily activties af

work is necessary due to the LK

te,
nd
G

extraction process.
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Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

Regarding the energy operation, the
system operation value 48 44811
Euros/yearwas cross checked with the
spreadsheet *“Operadores” /13/, and
considers the salary paid to the tegm
that will be working in the generatign
station. It is DNV opinion that the value
applied is adequate, since dai

due the electricity generation.
maintenance value 23 Euros/MWh,

assess the values presented,
compared them with the the
Brazilian project activity registered
landfil gas capture and

“Gorai Landfill
Capture Project, Mumbai,
(project number 2944). The “Feira e
Santana Landfill Gas Project” project
activity is the implementation of a gas
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Ref. to
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guestion in
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Summary of project owner response

Validation team conclusion

extraction system and a flare/ene
generation system in Brazil, with 1 M
of installed capacity. According PD
information, the 1 MW generator cq
was 0.719 million Euros (0.98 millio
American dollars), 0.719 million Eurg
per MW of installed
Considering the Corpus/Araina

Landfill Biogas electricity generatq

cost (1.044 million Euros /14/) and its

installed capacity of 1.75 MW, it i
0.596 million Euros per MW o

installed capacity, what asures that i i

a cheaper generator. The “Feira
Santana Landfill Gas Project” proje
activity average annual O&M cos
regarding electricity production we
0.135 million Euros (0.184 millio

American dollars), which results in an

O&M expenditure per year arouf
18.78% of the generator total co
Considering the Corpus/Arauna
Landfill Biogas electricity generatd
cost (1.044 million Euros /14/) and t
average yearly O&M cost (235

thousand Euros/year /15/), the O&M

capacity.

)%
N

>

S

r

nd
St.
r
he
6

expenditure per year is around 22.5

5%

of the generator total cost, what asures
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Ref. to
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guestion in
table 2

Summary of project owner response

Validation team conclusion

that cheaper generators have higher
O&M costs. The “Gorai Landfil
closure and Gas Capture Project,
Mumbai, India” project activity is the
implementation of a gas extraction
system and a flare/energy generation
system in India, with 3 MW of installed

capacity. According PDD informatio
the 3 MW generator cost was 1.34
million Euros (85.5 million India
rupee). Also, the average yearly O&M

costs regarding the generator operation
is 311 thousand Euros/year (20.2
million Indian rupee per year). Th
value implicates in an O&
expenditure per year around 23.6%| of
the generator total cost. Considering the
Corpus/Arauna - Landfill Biogas

electricity generator cost (1.044 million

Euros /14/) and the average yearly
O&M cost (235.6 thousand Euros/year
/15/), the relation between generator
cost and installed capacity
Corpus/Arauna - Landfill Biogas
project (1.044 million Euros and 1.75
MW, 0.596 million Euros/MW) i
higher than the relation between
generator cost and installed capacity of
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Ref. to
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guestion in
table 2

Summary of project owner response

Validation team conclusion

Gorai Landfill closure and Gas Capture
Project, Mumbai, India (1.34 million
Euros and 3 MW, 0.446 million
Euros/MW). On the other hand, the
yearly O&M cost of Corpus/Aratna -
Landfill Biogas compared with the
generator cost (average yearly O&M |of
235.6 thousand Euros/year, generator
cost of 1.044 million Euros, which
results in an O&M expenditure per year
around 22.56% of the generator tatal
cost) are lower than the yearly O&M
cost of Gorai Landfill closure and Gas
Capture Project, Mumbai, India when
compared with the generator cost
(O&M of 311 thousand Eurosl/year,
generator cost of 1.34 million Eurgs,
which result in between 23.6% per year
of the generator cost). Thus, cheaper
generators costs are compensated| by
higher O&M cost. Through this analysis
and based on the generator and O&M
costs evidences provided, Cummins
proposals /14//15/, it is DNV opinion
that the values applied in the finandial
analysis are adequate.

Therefore this CL is closed.
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Draft report clarifications and corrective Ref. to Summary of project owner response | Validation team conclusion
action requests by validation team checklist

guestion in

table 2
CL35 ) _ The nomenclature has changed | fhe nomenclature was corrected
Spreadsheet CER — CorpusAralna — Landfill Spreadsheet CER — CorpusAralng (iastalled capacity is 1.75 MW ar
Biogas Project version 14, tab CASHFLOW Landfill Biogas Project version 143, talenergy produced is MWh, then 48.
LFG1+P1: Project participant is requested to CASHFLOW LFG1+P1. Euros/MWh).
employ the correct nomenclature regarding Therefore this CL is closed.
installed capacity and energy generation.
CL 36 Regarding thIS CL the PP CondUCte(_j A common practice survey was add
Project participant is requested to provide a study, hlandjllls Inlthe Samr:% geographicgly ppp.
Survey Of the common practlce regard ng area, the Sao Paulo state, that rece!Ve 16 Werefore thlS CL is Closed
landfill biogas use. Non-CDM project need|to 250 tons per day of waste (10 landfills Weog

be considered.

identified) similar to the CORPUS landfill,

Three questions were asked on a ph
interview :

1. Is there a CDM LFG flaring projed

at the landfill? (to exclude CDN

landfills)

flare? (to determine if under ng
CDM landfills the LFG flaring ig
common practice)

What is the amount of was
deposited per day? (to check if t

3.

information of the deposited waste

per day was correct)
The result of the phone interviews cle

demonstrates that the LFG flaring on rjon

CDM landfills is not common practice.

7 out of 10, or 11 if we include the Itu
landfill (also contacted since the Itu landfill

Is the LFG flared at an eclosed

one

-

e
he

rly
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Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

is a similar private landfill) do not perfort

LFG flaring.

The 3 landfills that perform LFG flaring d

it under a CDM project.

PP believe that this survey demonstrates

that under non CDM landfills, LFG flarin
is not common practice.

=1

o

g

CL 37

The CEF parameter must be listed in P
section B.6.2 as parameter monitored ex-a
The AF must be be listed in PDD section
B.7.1 as parameter monitored ex-post.

DD
nte.

AF included in B.7.1

AF was included in PDD senti®.7.
Therefore this CL is closed.

CL 38

It must be clearly stated in PDD that the

project will have three flow meters (for the
total LFG, for the LFG flared and for the LRG

used in the electricity generation).

Included in B.7.1 for each parametemformation stating that
“On-site measured by a specific flgumplemented one flow meter to meas
meter to measure only this parameter}’

it will bé

each parameter was included in PDD
Therefore this CL is closed.

D

re

CL 39

The PDD should state clear information
the calibration frequency and also t
calibration entity.

on
he

The calibration frequency will dependince project activity will just b
on the supplier chosen, which althou
defined at this time, might be changetthe project participant has not defin

due to the considerable time that ta
to register a CDM project. Proje

participants would not like to commit {
The calibratic
IPT (Instituto de

a specific supplier.
entity will be
Pesquisas Tecnoldgicas).

gmplemented if project get registere

kgset the equipment that will be used.

Crhe calibration entity was defined
aPT.

.nl'herefore this CL is closed.

D

d,
ed

CL 40
The project participant states that the flow

The CL is correct. It is not necessary

monitor  pressure. But  proje

fbhe standard Pressure and Tempera

ture

ctnformation was added to PDD.
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action requests by validation team checklist
guestion in
table 2
will be expressed in standard cubic meters |per participants will do so since LFGTherefore this CL is closed.
hour, therefore no monitoring of Pressure and pressure is an important parameter to
Temperature is required. But PDD section define the gas extracion behaviour and
B.7.1 states that it temperature will be therefore to maximize LFG extraction.
continuously measured by thermocouples and Informations regarding measurement
pressure will be continuously measured by procedures and monitoring frequency
manometer. were included in both parameters |of
Also, the project participant is requested to section B.7.1, as followAs reference the
state the standard Pressure and Tempreature following standard conditiong:
in their respective values/units in Section Temperature, 273.15 K °¢) and

B.7.1 as definitions of standard references
conditions may vary in different region.

pressure of IOpascals qill be usec
based on. IUPAC recommendation t
the former use of the pressure of 1 g
as standard pressure (equivalent
1.01325 x10° Pa) should

discontinued.lUPAC was formed
1919 by chemists from industry a
academia. Over nearly eight decag
the Union has succeeded in foster

be

1,
hat
Atm
to
n

nd

es,

ng

worldwide communications in the
chemical sciences and in uniting
academic, industrial and public sector
chemistry in a common language.
IUPAC has long been recognized as the
world authority on chemical
nomenclature, terminology,

standardized methods for measurem
atomic weights and many oth

ent,
er
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guestion in

table 2

critically evaluated data.

CL41 To determine AF ands., since there is/Analyzing the ACMO001 version 11
AF (Adjustment Factor) anes. (Destruction no collection system installed, PP hirg@ftérnatives to calculate destruction
efficiency of the baseline system): The PDD a study to determine the destructigffficiency of the baseline system| -
states‘In cases where a specific system for efficiency on the baseline and adopteditérnatives aj, b) or c) - DNV considers
collection and destruction of methane |is that value on the PDD. that alternative b) is the most adequate
mandated by regulatory or contractual The valued adopted is conservative| 5 this project (the PP hired a company
requirements, the ratio of the destruction — Landtec - to measure the destruction

efficiency of that system to the destruction

efficiency of the system used in the pro
activity shall be used’and that a compan
was hired to study the actual efficiency of
LFG collection and destruction. DNV cou
not identify witch alternative - a), b) or c)
the methodology Guidance on estimating
— was used. Project participant is requeste
clarify it.

ect
y
he
Id
of
AF
d to

there is no obligation to destroy LF
the chosen value could be zero.

“efficiency of the baseline systemg.
and this value has been used in fthe
project). According it, if no system for
collection and destruction of methane is
implemented prior to the project and/for
no measurements of the amount | of
methane that is destroyed are availaple,
then the destruction efficiency of the
system mandated by regulatory |or
contractual requirementsg() should be
assumed to be equal to the theoret
efficiency of the specific system f
collection and destruction of meth
that is defined in the regulation

contract. Since in Brazil there is

regulation regarding it, the value

adopted would be zero, but

conservatively the PP measured it and
find out 1.82% as the destruction

cal
DI

e
r
0]

efficiency of the baseline system.
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Therefore this CL is closed.
CL42 _ _ o _ The project will be power generationThe PDD presents just the sceng
Investment analysis: project participant | is InformationLFG1 + P1 and thus the benchmg

requested to define what is the proj
scenario, LFG capture and flare or LK
capture and flare/energy generation. The H
should present the investment analysis of
defined project activity scenario and not

the possible alternatives.

ect
FG
DD
the
of

carrying LFG1 + P1.

concerning the analysis of investmeminalysis is adequate.

have been changed in the PDD

Therefore this CL is closed.

\rio
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CERTIFICATE OFCOMPETENCE

Filipe Tavares

Qualification in accordance with DNV’s Qualificatidsscheme CDM/JI (ICP-8-1-CDMJI-i1)

GHG Auditor: | Yes
Technical Area CDM CDM Sector Sector Technical
Validator Verifier Knowledge  Expert Reviewer
Landfill gas Jan 2009 Jan 2009 Nov 2009
Hydro power Jan 2009 Jan 2009
Renewables Wind power Sept 2009
Other renewable Sept 2009
Biomass Mar 2009  Mar 2009
Grid connection of isolated system Sept 2009
Cement
Waste-heat / waste-gas recovery Jan 2009 Nov 2009
Efficiency of thermal power
plants
Coal mine methane
Fuel switch Jan 2010 Jan 2010 Nov 2009
Manure management Jan 2009 Jan 2009 Jan 2009
Waste / wastewater treatment Jan 2009 Jan 2009 Jan 2009
Energy efficiency
Ngo
HFCs
Flarereduction
PFCs
Charcoal Sept 2009
CO, recovery
Transport
Non-renewable biomass Sept 2009
Biofuel

Pipeline leakage reduction

SFe

CDM Validation 2009-0775, rev. 01

Hovik, 12 January 2010

fichae!

(e

Michael Lehmann
Technical Director, Climate Change Services
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CERTIFICATE OFCOMPETENCE

Fabiana Philipi

Qualification in accordance with DNV’s Qualificatid’scheme CDM/JI (ICP-8-1-CDMJI-i1)

GHG Auditor:

Yes

Technical Area

CDM CDM
Validator Verifier

Knowledge

Technical
Reviewer

Landfill gas

Hydro power

Renewables Wind power

Other renewable

Biomass

Grid connection of isolated system

Cement

Waste-heat / waste-gas recovery

Efficiency of thermal power
plants

Coal mine methane

Fud switch

Manure management

Waste / wastewater treatment

Energy efficiency

N,O

HFCs

Flarereduction

PFCs

Charcoal

CO, recovery

Transport

Non-renewable biomass

Biofuel

Pipeline leakage reduction

SFe

Technical Director, Climate Change Services

CDM Validation 2009-0775, rev. 01

Hoavik, 25 January 2010

/‘{/'[ﬁaz/ (thne- -

Michael Lehmann
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CERTIFICATE OFCOMPETENCE

Anjana Sharma
Qualification in accordance with DNV's Qualificatiiccheme CDM/JI (ICP-9-8-i1-CDMJI-il
GHG Auditor: | Yes
Technical Area CDM CDM Sector Methodology Technical
Validator  Verifier Expert Expert Reviewer

Landfill gas Jan 2009 Jan 2009
Hydro power Jan 2009

Renewables Wind power Jan 2009 Jan 2009
Other renewable

Biomass

Grid connection of isolated system

Cement

Waste-heat / waste-gas recovery

Efficiency of thermal power plants

Coal mine methane

Fuel switch

Manure management

Waste / wastewater treatment

Energy efficiency

N.O

HFCs

Flarereduction

PFCs

Charcoal

CO; recovery

Transport

Non-renewable biomass

Biofuel

Pipeline leakage reduction

SFe

Hoavik, 9 January 2009

f{/{ﬁzu/ (thne--

Michael Lehmann
Technical Director, Climate Change Services
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CERTIFICATE OFCOMPETENCE

Yon Sing (Simon) Wong

Qualification in accordance with DNV’s Qualificatidsscheme CDM/JI (ICP-8-1-CDMJI-i1)

GHG Auditor:

| Yes

Technical Area

CDM CDM
Validator Verifier

Sector
Knowledge

Sector
Expert

Technical
Reviewer

Landfill gas

Hydro power

Jan 2010

Renewables Wind power

Other renewable

Biomass

Grid connection of isolated system

Cement

Waste-heat / waste-gas recovery

Efficiency of thermal power
plants

Coal mine methane

Fud switch

Manure management

Aug 2009

Waste / wastewater treatment

Jan 2009

Nov 2009

Energy efficiency

N,O

HFCs

Flarereduction

PFCs

Charcoal

CO, recovery

Transport

Non-renewable biomass

Biofuel

Pipeline leakage reduction

SFe

Technical Director, Climate Change Services

CDM Validation 2009-0775, rev. 01

Hoavik, 7 January 2010

/‘{/'[ﬁaz/ (phne- -

Michael Lehmann

76



38

DN

CERTIFICATE OFCOMPETENCE

Hendrik Brinks

Qualification in accordance with DNV’s Qualificatic‘scheme CDM/JI (ICP-8-1-CDMJI-i1)

GHG Auditor: Yes

Technical Area CDM CDM Sector Sector Technical
Validator Verifier Knowledge  Expert Reviewer

Landfill gas Jan 2009 Jan 2009

Hydro power Jan 2009
Renewables Wind power
Other renewable

Biomass Jan 2009

Grid connection of isolated system

Cement

Waste-heat / waste-gas recovery Jan 2009

Efficiency of thermal power

plants

Coal mine methane Jan 2009

Fuel switch

Manure management

Waste / wastewater treatment Jan 2009

Energy efficiency Jan 2009

Ngo

HFCs

Flarereduction Aug 2009

PFCs

Charcoal Aug 2009

CO, recovery

Transport Aug 2009

Non-renewable biomass

Biofuel

Pipeline leakage reduction

Sk

Heavik, 24 August 2009

/‘{/'[ﬁaz/ (thne- -

CDM Validation 2009-0775, rev. 01 77



DN

38
I

CERTIFICATE OFCOMPETENCE

Michael Lehmann
Technical Director, Climate Change Services

CDM Validation 2009-0775, rev. 01

78



