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1 INTRODUCTION

AgCert International (AgCert) has commissioned Netske Veritas Certification AS (DNV) to
carry out the verification and certification of ession reductions reported for the “AWMS
Methane Recovery Project BR07-S-34, Bahia, Espf@tmto, Minas Gerais, and Sao Paulo,
Brazil” (the project) in the period 10 April 200® 81 May 2010. This report contains the
findings from the verification and a certificatistatement for the certified emission reductions.

1.1 Objective

Verification is the periodic independent review aexi postdetermination by a Designated
Operational Entity (DOE) of the monitored reductan GHG emissions that have occurred as a
result of the registered CDM project activity dgria defined verification period.

Certification is the written assurance by a DOR,tdaring a specific period in time, a project
activity achieved the emission reductions as \eifi

The objective of this verification was to verifydagertify emission reductions reported for the
“AWMS Methane Recovery Project BR07-S-34, BahigpiE® Santo, Minas Gerais, and Sao
Paulo, Brazil” for the period 10 April 2008 to 31ay12010.

1.2 Scope

The scope of the verification is:

e To verify that actual monitoring systems and pragced are in compliance with the
monitoring systems and procedures described imthv@toring plan.

 To evaluate the GHG emission reduction data andesspa conclusion with a
reasonable level of assurance about whether thertespGHG emission reduction
data is free from material misstatement.

* To verify that reported GHG emission data is sugfitly supported by evidence.

The verification shall ensure that reported emisgieductions are complete and accurate in
order to be certified.

1.3 Description of the Project Activity

Participating Party(ies): Brazil, Switzerland, Wdt Kingdom of Great Britain and
Northern Ireland.
Title of project activity: AWMS Methane Recovery difgct BRO07-S-34, Babhia,

Espirito Santo, Minas Gerais, and Sao Paulo, Brazil
UNFCCC Registration Ref. No.: 1534
Project’s crediting period: 10 April 2008 to 9 AR015 (renewable)
Period verified in this verification: 10 April 2008 31 May 2010
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The project comprises reduction of methane {Céimissions by means of installing ambient
temperature anaerobic digesters for treatment afiumeaand by capturing and flaring the
resulting biogas or utilizing it for energy genévat

The technology employed by the project activityludes installation of new covered lagoons
creating an anaerobic digester. The covered aradl lagoon system creates a digester with
sufficient capacity and hydraulic retention timeRP to nearly eliminate the volatile solids

loading in the effluent. Processed effluent frome thgoon cells is routed to the clarification

lagoon(s) and captured gas will be removed and csted.

Prior to project implementation, the project farmsed anaerobic lagoon systems to treat
manure. Treatment of manure in anaerobic lagootmusthe selected baseline scenario.

1.4 Methodology for Determining Emission Reductions

Project emissions are the €@missions as a result of the project’s electricipmsumption and
methane emissions from methane captured but ndtoged in the flare due to incomplete
combustion of biogas in the flare (i.e. flare a#fiecy). Each site’s electricity consumption was
estimated ex-ante in the validated PDD based onptveer consumption of the equipment
installed and the validated emission factor of @268g CQ per kWh. The methane emissions
from methane captured but not destroyed in theeflare determined ex-post based on
measurements of the flare efficiency.

According to the validated project design, leakefjects are not required by AMS-III.D.

As required by AMS-III.D, the baseline emissiong #éine lower of i) the actual amount of
methane generated by the digester, captured andcséme flare and ii) the baseline methane
emissions that were calculated ex-ante in the PBé&¢ on livestock population data and IPCC
default emission factors. The selection of the loafethese two values was done for each farm
individually.

Emission reductions are determined as the differdmetween baseline emissions and project
emissionsKER.e= BE — PB.

2 VERIFICATION METHODOLOGY

The verification of the emission reductions hassssd all factors and issues that constitute the
basis for emission reductions from the project.seh@clude:

i) The determination of the baseline methane emissidmsh were calculated ex-ante in the
PDD and that are thus derived from the registei2D;P

i) The determination of baseline emissions determbsstd on measurements of the biogas
flow to the flares and the methane content of ibgds in order to determine the amount of
methane that has been captured and sent to tee flar

i) The determination of project emissions due to th@ept’'s electricity consumption that
were also calculated ex-ante in the PDD and tleathars derived from the registered PDD;

iv) The determination of project emissions due to metheaptured but not flared due to
incomplete combustion of biogas in the flare fiae efficiency).

Page 2
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Verification team

Type of involvement
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Role Last Name | First Name | Country < |0 x| o F0
Project manager Lehmann Michael Norway | v
Technical team | Antunes Felipe Brazil VvV |V v
leader / CDM
Verifier
GHG Auditor Philipi Fabiana Brazil v
Auditor Araujo Anali Brazil v
Sector expert Tavares Luis Filipe  Brazil v v v
Technical Lai Chee China v v
reviewer Keong

Duration of verification

Preparations: 30 June 2010 to 16 July 2010

On-site verification: 19 July 2010 to 29 July2010

Reporting, calculation checks,
resolution of verification findings & QA: 2 Augu2010 to 10 Feb 2010

Correction of verification / certification repoxtlfowing completeness check
by UNFCCC Secretariat 15 March 2011

Inclusion of further clarifications in responseréguests of review by
three CDM Executive Board members 6 June 2011

2.1 Review of Documentation

The monitoring report (version 1 dated 25 June 20idversion 2 dated 7 Feb 2011 and version
3 dated 31 May 2011) /1/ for the period 10 April080to 31 May 2010, the procedure for
calculating emission reductions in AgCert’'s datab&sviroCert /2/, supporting spreadsheets,
consisting of biogas volume measurement data foin &&m and associated emission reduction
calculations /3/ and the instruction manuals fer éipplied flow meter type and the £€ontent
measurement instrument /4//5/ were assessed. Iticgdhe project’'s Project Design Document
(PDD) /6/ and the project’s validation report /8n& reviewed.

The monitoring report of 25 June 2010 has been rpadécly available on the CDM website
(date of requesting publication was 30 June 2010).
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2.2 On-Site Audits at Farm Offices and Inspection of Poject Implementation

DNV visited all farms for which emission reductionave been reported (refer to Appendix A).
For these farms DNV verified that the actual impdeation of the project was as described in
the PDD. The site visit comprised a check of tigesdier system, the flare and the biogas meter
and included:

» Verifying the implementation and the effectivenessperation and maintenance of the
anaerobic digester and biogas handling system,;

» Verifying that the volumes of biogas produced by digester and sent to the flare are
measured with a gas flow meter and that the metbanent of biogas is analysed at
least quarterly; and

» Verifying that monitoring equipment is calibratemtdecorrectly operated and maintained.

AgCert’s office in Sdo Paulo was visited on 21 JABA0. DNV audited the processes for
recording data collected by AgCert's employees mazB. DNV audited in particular the
procedures for data recording, processing and tiegand associated QA/QC procedures.

The above assessments were guided by the cheddistzined in Appendix C.

2.3 Assessment of Emission Reductions Calculations

The Excel spreadsheets with output of data from Alg€ert's EnviroCert database and
associated emission reduction calculations /3/ wesessed. The assessment was guided by the
checklist contained in Appendix C.

2.4 Reporting of Findings
Findings established during the verification mayabdollows:

A corrective action request (CAR) is issued, where:

i.  Non-conformities with the monitoring plan or metlotmhy are found in monitoring and
reporting, or if the evidence provided to provefoomity is insufficient;
ii. Mistakes have been made in applying assumptions, oia calculations of emission
reductions which will impair the estimate of emigsreductions;
li.  Issues identified in a FAR during validation to \exified during verification have not
been resolved by the project participants.

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

A forward action request (FAR) is issued for acsiahthe monitoring and reporting require
attention and/or adjustment for the next verificatperiod

The verification was able to verify that the GHGission reductions reported for the project in
the monitoring report of 31 May 2011 are fairlyteth However, four corrective action requests
(CAR) and three requests for clarification (CL) wedentified (refer to Appendix B). No
forward action requests were identified.

The monitoring report was corrected to addres<OARs and CLs identified. Moreover, further
information was included in the monitoring repastdomply with the UNFCCC Secretariat’s
completeness and information and reporting checklis
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3 VERIFICATION FINDINGS

This section summarises the findings from the ig&ifon of the emission reductions reported
for the "AWMS Methane Recovery Project BRO7-S-34hB, Espirito Santo, Minas Gerais,
and Sao Paulo, Brazil” for the period 10 April 260831 May 2010.

3.1 Open Issues from Validation and/or Previous Verifiations

As this is the first verification of emission redioos reported for the project, there are no FARs
from previous verifications. There are also no neing issues from the validation of the
project.

3.2 Project Implementation

DNV inspected all farms for which emission reductichave been reported and was able to
verify that anaerobic digesters and systems fortuceqyg and flaring biogas have been

implemented at all farms for which emission reduts$i have been reported. DNV was thus able
to confirm that project implementation is in accamde with the project description contained in
registered PDD of 14 Nov 2007.

The digesters performance is as planned and theredpbiogas is flared at all sites and partly
utilized at one site for energy generation. Vistlecks of the digesters’ membrane integrity and
the gas handling system are performed by AgCerfoarnide farm owner, recorded and presented
to the audit team.

The flares at all farms have a temperature andspresneasure device that assures the effective
combustion of methane during the time the biogadinscted to the flare. If the temperature
decreases, the electronic system closes the mbia &ad restarts after a few minutes with an
electric spark. The flare design ensures that migaent through the flare without the flare
being ignited. The flares were inspected and maiathas required by the operation manual and
these checks are reported in the “Record Book” athefarm according to inspections and
maintenances procedure.

The project consists of four swine production siv@med and operated by different entities.
Three of the sites are operational and in use @lhdaentribute to the overall project activity.
However, one site, 21522, which was implemented @melated according to the PDD, has
ceased operation.

AgCert International, the project participant, desd, operated, and maintained the project
equipment. However, this digester has not operatedxpected, having captured very little
biogas since February 2008. Multiple attempts &kenthe digester effective have been fruitless
with only 51000 cubic meters of gas from 5 Oct 2@66May 2009. Based on a mutual
agreement between the site owner and AgCert Irtiterrad, the business contract was severed
for the site in question, thus terminating contshw@erations and maintenance of the anaerobic
digester and associated equipment by AgCert Intiems, plc, as well as ending continued
monitoring of the site’s contribution to projectiaity 1534.

It is thus DNV’s opinion that the project implemation complies with the description in the
PDD and advanced waste management systems (AWMS),anaerobic digesters, were
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implemented also at the site 21522. This was ‘eerifby DNV during the verification of
previous monitoring periods.

The Guidelines on assessment of different typehahges from the project activity as described
in the registered PDD state that changes to thgegiralesign to be considered may include
“removal or addition of one (or more) site of a jpad activity registered with multiple-sites”. It
is DNV’s understanding that “removal” would apply case a site in the PDD was never
implemented or the measure to reduce greenhouses g&HG) emissions is physically
removed.

3.3 Compliance of Monitoring Plan with Monitoring Metho dology

DNV is able to confirm that the monitoring plan tained in the registered PDD of 14 Nov 2007
is in accordance with the approved methodologyiagdy the project activity, i.e. AMS-III.D
(version 11).

3.4 Compliance of Monitoring with Monitoring Plan

The monitoring has been carried out in accordanite the monitoring plan contained in the
registered PDD of 14 Nov 2007.

All parameters to be monitored as stated in theitoiong plan and stipulated in the monitoring
methodology AMS-I1I1.D have been adequately monioamd the data have been reported as
specified except for the following parameters:

* Thepercentage of biogas that is methane&as only directly measured starting from Feb
2009 onward for site 10965, Jul 2008 for site 27&h@ Nov 2008 for site 30412 while
the CQ content of biogas was measured throughout the evh@nitoring period. No
emissions reductions are claimed for the site 215R@2e this site will not be monitored
according to a mutual contractual agreement.

No sludge removal was performed for the sites witthis project. This was confirmed by
reviewing the weekly and monthly reports and byieeing the maintenance reports and
records. In accordance with the monitoring instore of the project participants, the project
participants determine the need to remove sluddecaardinate as necessary with maintenance
staff to schedule sludge removal, perform sludgeoral, properly dispose sludge and document
the disposal method.

Assessment/ Observation

Data / Parameter: Ambient temperature

(as in monitoring plan): Note: This parameter is not explicitly listed ireth
monitoring plan, but the monthly average ambien
temperature is applied to adjust the density of
methane applied in the calculation of baseline
emissions

—t

Measuring frequency: Information is taken from data published by the S
National Oceanic and Atmospheric Administratio
http://www7.ncdc.noaa.gov

-

Reporting frequency: Monthly
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Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

Yes

If applicable, has the reported data been cro
checked with other available data?

siot applicable

How were the values in the monitoring repor
verified?

t Cross check of a sample of reported data with th
data published owww.inmet.gov.br It must be
noted that rainfall is not considered in the
determination of emission reductions.

11%

Does the data management (from monitoring
equipment to emission reduction calculation
ensure correct transfer of data and reporting
emission reductions and are necessary QA/(
processes in place?

) Yes

of
RC

Assessment/ Observation

Data / Parameter:
(as in monitoring plan):

Biogas produced (BGP)

Measuring frequency:

Continuous measurement of the flow

Reporting frequency:

Biogas meters are read at least once a month by

reported and recorded in EnviroCert by AgCert’s
data processing unit in Melbourne.

local AgCert employee and the meter readings af

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

Yes

Type of monitoring equipment:

ROOTS® Rotary Meters

Is accuracy of the monitoring equipment as
stated in the PDD? If the PDD does not sped
the accuracy of the monitoring equipment, d
the monitoring equipment represent good
monitoring practise?

The PDD does not specify the accuracy. The
igquipment accuracy is 99.9 %. The type of flow

bageter applied represent good monitoring practisg.

Calibration frequency /interval:

According to the installation, operation and
maintenance manual /4/, no initial calibration aftg
correct installation is required. Moreover, theaflo
meter type applied has a tendency to measure Id
volumes if there are any operating problems,
resulting in rather an underestimation of actual
biogas flows.

wer

Is the calibration interval in line with the
monitoring plan? If the monitoring plan does
not specify the frequency of calibration, does
the selected frequency represent good
monitoring practise?

The flow meter is maintained and operated
according to a well defined Operations and
Maintenance (O&M) Plan.

If applicable, has the reported data been cro
checked with other available data?

sfa line with AMS-III.D, the measured biogas flow
cross-checked with the theoretical amount of bio

data and IPCC default emission factors

s
ES

generated, calculated based on livestock populafion

How were the values in the monitoring repor

t The biogas volumes reported in the monitoring
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verified?

flow meter readings recorded in EnviroCert.
Moreover, the biogas volume meter reading at t
farms at the time of the on-site audit was compa
with the last biogas meter reading recorded by
AgCert to cross-check the reported biogas meter
readings.

report were assessed against the records on biogas

ed

Does the data management (from monitoringg AgCert’s data processing unit in Melbourne,
Florida, USA performs QA/QC of the reported data

equipment to emission reduction calculation
ensure correct transfer of data and reporting
emission reductions and are necessary QA/(

diefore the biogas flow data are recorded in Ag&¢
D@atabase EnviroCert.

processes in place?

rt’

Assessment/ Observation

Data / Parameter:
(as in monitoring plan):

Methane content of biogas (MC)

Note: Prior to Feb 2009 at site 10965, Jul 2008
site 27512 and Nov 2008 at site 30412 the meth
content of biogas was not directly measured, but
was calculated from the measured Ontent

ne

Measuring frequency:

At least quarterly, if measured more frequently a
guarterly average is calculated.

Reporting frequency:

Quarterly

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

Yes

Type of monitoring equipment:

Landtec BioGas Check portable gas analyser
Prior to the use of the Landtec Biogas Check

portable gas analyser, a Bacharach Fyrite gas
analyzer was used.

Is accuracy of the monitoring equipment as
stated in the PDD? If the PDD does not sped
the accuracy of the monitoring equipment, d
the monitoring equipment represent good
monitoring practise?

The PDD does not specify the accuracy. The
ifyaximum error rate for methane with volume

of the LandTec Biogas Check portable gas analy
is 3%. The portable C{analyser and the Landtec
BioGas Check portable gas analyser represent g
monitoring practise.

bbetween 15 and 100% as per the operating manijial

Ser

pod

Calibration frequency /interval:

The Landtec Biogas Check portable gas analyse
performs a self-calibration (against bottled gas
samples) prior to use at each site. Every 6 month

and sent to the manufacturer for recalibration. Al
methane content measurements were measured
a Landtec Biogas Check portable gas analyser
which was last calibrated less than six monthsrpr
to the measurement.
The absorbing solution is changed monthly for th
portable manual C{analyser. No calibrations are
required per the manufacturer for the Bacharach
Fyrite gas analyzer.

the portable gas analysers are taken out of servi¢

with

(0]

D

Is the calibration interval in line with the

The PDD does not specify the calibration frequel

cy,
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monitoring plan? If the monitoring plan does
not specify the frequency of calibration, does
the selected frequency represent good
monitoring practise?

but the calibration frequency represents good
monitoring practise.

Did calibration confirm proper functioning of | Yes
monitoring equipment? (Yes / No):
Is(are) calibration(s) valid for the whole Yes

reporting period?

If applicable, has the reported data been cro
checked with other available data?

sfeported methane and g€&ncentrations are
cross-checked with methane and @0Oncentration
reported for other similar sites.

How were the values in the monitoring repor
verified?

t The methane and G@oncentrations reported in tf
monitoring report were assessed against the rec
on methane and G@oncentration recorded in
EnviroCert (output spreadsheets). Moreover, at
selected sites DNV observed the measurements
the methane and G@oncentration.

e
brds

of

Does the data management (from monitoring

equipment to emission reduction calculation
ensure correct transfer of data and reporting
emission reductions and are necessary QA/(
processes in place?

AgCert’s data processing unit in Melbourne,

diefore the biogas flow data are recorded in AgG¢
D@atabase EnviroCert.

Florida, USA performs QA/QC of the reported data

rt’

Assessment/ Observation

Data / Parameter:
(as in monitoring plan):

Combustion equipment efficiency (CEE) / (%),
i.e. 100% less any time the flare is out of service
and gas is flowing

Observation frequency:

Weekly

Reporting frequency:

Weekly / Monthly

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

The PDD states measured and recorded quarter
The weekly measurement is conservative.

Type of monitoring equipment:

Not applicable

If applicable, has the reported data been cro
checked with other available data?

sdtot applicable

How were the values in the monitoring repor
verified?

t Sample of records from weekly assessments on
operational status were reviewed.
The operation of the flare was confirmed and
recorded using weekly observations. The operati
and Maintenance (O&M) Plan foresees that if the
flare is observed to be non-operational at any,tinj
immediate action is taken to restore operatiomef
flare. In order to be conservative, the volume of
biogas metered from the last observed date of
operation until the restoration of the flare opierat
is deducted from the total biogas metered for the
monitoring period and no emission reductions ars
claimed for that period.

pNS

—

\174

During the monitoring period in question, the flar¢

14
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was observed to be operational at all weekly
observations.

Assessment/ Observation

Data / Parameter:
(as in monitoring plan of PDD):

Flare efficiency (EFP)

Measuring frequency:

Yearly

Reporting frequency:

Yearly

Is measuring and reporting frequency in
accordance with the monitoring plan and
monitoring methodology? (Yes / No)

The monitoring methodology and monitoring plar]
do not stipulate the frequency for performing flarg
efficiency measurements. However, the general
guidance for SSC CDM Methodologies states in
paragraph 12b, “Data elements that are generally
constant and indirectly related to the emission
reductions (e.g. Emission Factors, Calorific Valug
System Efficiencies) should be measured or
calculated at least once in a year, unless detaileg
specifications are provided as part of the inditatg
methodology”.

At the farm with site ID 10965 the frequency of
flare efficiency measurements was for some
instances less than annually. Hence, in accordar
with the accepted request for deviation (I-
DEV0342), a default flare efficiency of 50% as
stipulated by the “Tool to determine project
emissions from flaring gases containing methane
was applied for the periods from when the one y4¢
validity of the previous flare efficiency test ergul
until the next flare efficiency test (refer to CARNn
Appendix B).

ce

par

Type of monitoring equipment:

Landtec BioGas Check portable gas analyser

Is accuracy of the monitoring equipment as
stated in the PDD? If the PDD does not sped
the accuracy of the monitoring equipment, d
the monitoring equipment represent good
monitoring practise?

The PDD does not specify the accuracy. The
ityandtec BioGas Check portable gas analyser
bespresent good monitoring practise.

Calibration frequency /interval:

The Landtec Biogas Check portable gas analyse
performs a self-calibration (against bottled gas
samples) prior to use at each site. Every 6 mont}

and sent to the manufacturer for recalibration.

the portable gas analysers are taken out of servi¢

Is the calibration interval in line with the
monitoring plan? If the monitoring plan does
not specify the frequency of calibration, does
the selected frequency represent good
monitoring practise?

The PDD does not specify the calibration frequet
but the calibration frequency represents good
monitoring practise.

cy,

Did calibration confirm proper functioning of | Yes
monitoring equipment? (Yes / No):
Is(are) calibration(s) valid for the whole Yes
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reporting period?

If applicable, has the reported data been cros$iot applicable
checked with other available data?

How were the values in the monitoring report The flare efficiency values were cross-check with
verified? the flare efficiency measurement records.

Does the data management (from monitoring AgCert’s data processing unit in Melbourne,
equipment to emission reduction calculation) Florida, USA performs QA/QC of the reported daja
ensure correct transfer of data and reporting| diefore the biogas flow data are recorded in AgGgrt’
emission reductions and are necessary QA/Q@atabase EnviroCert.
processes in place?

3.5 Accuracy of Emission Reduction Calculations

Project and baseline emissions during the reporiergod were correctly calculated. Baseline
emissions are the lower of i) the actual amountmethane generated by the digester, captured
and sent to the flare and ii) the amount of basetiethane emissions that were calculated ex-
ante in the PDD based on livestock population detd IPCC default emission factors. The
selection of the lower of these two values was doneach farm individually.

The amount of baseline methane emissions that esdoelated ex-ante in the PDD as well as
the project emissions due to the project’s elatyrimconsumption that were calculated ex-ante in
the PDD have been correctly applied to the momitpgeriod in question.

The biogas meter readings are recorded once a rbgrdHocal AgCert employee. For practical

reasons (long distances from one farm to anotitely, not always feasible to read the biogas
meters at all farms included in the project on #yathe starting date and the end date of the
reporting period. Hence, meter reading dates donecessarily fall on the exact date of the
reporting period start and end dates. As a conseguaverage daily biogas volumes for each
site and for a specific month are determined imetance with a well defined procedure /2/

using the last biogas meter reading in the montdr po that month, the reading(s) in the month
itself and the first reading in the month aftert timonth.

For site 21522 which has discontinued a contracin@ngement with the Project Participant,
AgCert International, and which is no longer moret} it is assumed that emission reductions
are zero and that there is no leakage. At the timte contract termination, the site was not
operational therefore no electricity would be coned, and hence no leakage applied.

Even in case the farmer again operated the AWMS:=t1 manure being produced by the swine
farm connected to the AWMS, it would be appropri@essume zero emission reductions for
this site. Due to safety reasons, the farmer waulthat case also continue to operate the flare.
As shown in the monitoring report, leakage dueht gite’s electricity consumption for sites in
operation is less than 1% of the measured emissoturctions from these sites, i.e. the amount of
methane being captured and flared. Hence, in daseAWMS is operated and consumes
electricity, the operation of the AWMS will result emission reductions which will exceed
project emissions associated with the electriciymsumption due to operating the AWMS.
Considering zero emission reductions from this wivelld thus be in accordance with paragraph
208 (a) of the VVM (version 01.2), which statesttilde DOE may opt to make the most
conservative assumption theoretically possibleinalizing the verification report in case only
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partial data are available because activity lew@isnon-activity parameters have not been
monitored in accordance with the registered momgpplan.

3.6 Data Management System and Quality Assurance

Data is collected and processed by AgCert accordingvell defined data collection and
processing procedures:

1) A local AgCert employee visits the farms at least® a month to read the biogas flow
meters and perform measurements of the methan€@ndontent of biogas;

i) Data is checked by employees of AgCert's Sao Paffice before being reported to
AgCert’s data processing unit at Melbourne, Florid8A,;

lii) Reported data is thoroughly checked prior to beamgered into AgCert's EnviroCert
database;

iv) Data is processed using well-established procedurésutomated processes.

QA/QC for reported data and calculations is geheealequate.
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4 CERTIFICATION STATEMENT

Det Norske Veritas Certification AS (DNV) has perfeed the verification of the emission
reductions that have been reported for the “AWMSthdee Recovery Project BR07-S-34,
Bahia, Espirito Santo, Minas Gerais, and Sao P&nazil” (UNFCCC Registration Reference
No. 1534) for the period 10 April 2008 to 31 Mayl®0

AgCert International is responsible for the coliectof data in accordance with the validated
monitoring plan and the reporting of GHG emissioeductions from the project.

It is DNV’s responsibility to express an independegrification statement on the reported GHG
emission reductions from the project. DNV doeseaxqiress any opinion on the selected baseline
scenario or on the validated and registered PDD.

DNV conducted the verification on the basis of thenitoring methodology AMS-III.D (version
11), the Project Design Document of 14 Nov 2007 @redmonitoring report (Version 3) dated
31 May 2011. The verification included i) checkimtpether the provisions of the monitoring
methodology AMS-III.D and the monitoring plan wezensistently and appropriately applied
and ii) the collection of evidence supporting teparted data.

DNV’s verification approach draws on an understagdif the risks associated with reporting of
GHG emission data and the controls in place togatié these. DNV planned and performed the
verification by obtaining evidence and other infatran and explanations that DNV considers
necessary to give reasonable assurance that réit& emission reductions are fairly stated.

In our opinion the GHG emissions reductions rembifier the “AWMS Methane Recovery

Project BR07-S-34, Bahia, Espirito Santo, Minas d&erand Sao Paulo, Brazil” (UNFCCC
Registration Ref. No. 1534) for the period 10 AfGI08 to 31 May 2010 are fairly stated in the
monitoring report (Version 3) dated 31 May 2011.

The GHG emission reductions were calculated cdyrext the basis of the approved baseline
and monitoring methodology AMS-I111.D (version 1Xj)dathe validated PDD of 14 Nov 2007.

Det Norske Veritas Certification AS is able to dgrthat the emission reductions from the
“AWMS Methane Recovery Project BR0O7-S-34, BahigpiE® Santo, Minas Gerais, and Sao
Paulo, Brazil” during the period 10 April 2008 t@ 81ay 2010 amount to 8 320 tonnes of LO
equivalent.

Rio de Janeiro and Oslo, 6 June 2011

T M ek QOF Nihae! (hme- -

Felipe Lacerda Antunes Michael Lehmann
CDM Verifier Director of Services and Technologies
DNV Rio de Janeiro, Brazil Det Norske Veritas Clezéition AS
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REFERENCES

Documents provided by the Project Participants tleddte directly to the reporting of emission
reductions.

11/ AgCert:Monitoring Report for “AWMS Methane Recovery ProjBR07-S-34, Bahia,
Espirito Santo, Minas Gerais, and Sao Paulo, Brdarl period 10 April 2008 to 31
May 2010 Version 1 dated 25 June 2010, version 2 dateeb/2B11 and version 3
dated 31 May 2011.

12/ AgCert:How to Calculate Metered ERs (This document dessrtiow the EnviroCert
System calculates a month’s Metered ER from Bifgased on meter readings), €0
(based on CQ readings), and Methane Density (based on montatgperature)
Version of 20 October 2007

13/ AgCert:Excel sheets documenting the emission reductiaulzdions:
- MR0O1-BR07-S-34 envirocert output 062510.xls
- MR0O1-BRO07-S-34 calculation tables (swine).xls
- 1534 - MR0O1-BR07-S-34 Envirocert Calculations.xls

14/ Dresser ROOTS Meter and Instrumeniftsstallation, Operation & Maintenance —
Seried B3 ROOTS Meters ModalsdDifferential Testing of ROOTS® Rotary Meters

5/ Bacharachinstruction 11-9026 FYRITE Gas Analyzer - £&Dd Q Indicators
Landtec:.LandTec Biogas Check gas analyser manual

16/ AgCert:Project Design Document of “AWMS Methane Recoveojelet BRO7-S-34,
Bahia, Espirito Santo, Minas Gerais, and Sao Paulo, Brazrsion 5 of 14
November 2007.

17/ AgCert: Flare efficiency measurement reports:
- Site ID 10965: reports dated 17 September 200A kil 2008 and 5 November 2009

- Site ID 27512: reports dated 21 September 20D03uy 2008, 15 May 2009 and 8
February 2010

- Site ID 30412: reports dated 13 December 2000uly 2008, 18 May 2009 and 22
April 2010

Background documents:

/8/  TUV Industries Service GmbH TUV SUD Group: \&ation Report for “AWMS
Methane Recovery Project BR07-S-34, Bahia, Esp8dato, Minas Gerais, and Sao
Paulo, Brazil . Report No 949525 of 23 November 2007

19/ CDM EB: Simplified baseline and monitoring methodology AM.®-— Methane
recovery in agricultural and agro industrial actil@s Version 11.

/10/ CDM Executive Boardvalidation and Verification ManuaMersion 01.2
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Persons interviewed during the verification, or g@ms who contributed with other information
that are not included in the documents listed ab&lease refer also to Protocol 4 in Appendix
A for a list of persons who were interviewed during farm office audits and farm visits.

/11/  Daniela Kurosaki Figueiredo , Monitoring MaeagAgCert Brazil
/12/  David Lawrence, Project Coordinator, AgCeraBr

/13/  Michael Mosley, Director of Quality, AgCert Meurne, USA
- 000 -
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List of audited AWMS
Date of audit/ Auditor
AA: Anali Araujo
Site FA: Felipe Antunes Conformity of audited AWMS with Destruction
Name of farm owner Name of farm identification FP: Fabiana Philipi AMWS characteristics indicated in PDD method
Leila Maria Souza Vicente | .o oo o 10965 29 July 2010/ AA 4 Flare
Araujo
Granja Courotex Granja Courotex Ltda. 21522 No ERs (‘i‘)re reported N/A N/A
Saulo de Deus Vieira Granja Esperanca 27512 23 July 2010/ FP v Flare/Heating
Jo3o Gilberto Mario Van Den Fazenda Esmeralda Lote 30412 19 July 2010/ FA v Flare
Broek 38
(*) Per mutual contractual agreement between fanmen and the project participant, emission redmstivom site 21522 are no longer monitor.
- 000 -
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Corrective action requests

CARID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by
Project Participants

CAR1

AMS-III.D (version 11) requires analysing theethane

content of the combusted gases either online, dhn
samples taken at least quarterly, while the PDEesthat
this parameter is measured quarterly. However,
methane content was not directly measured throug
the whole monitoring period and instead the meth
content was for some months calculated from
measured CO content of biogas. This represents
deviation from AMS-II1.D, version 11.

The monitoring report refers to an approved desrafor
this. However, while this deviation was approvedthy
CDM EB for other similar project activities by tlsame
project participants, a request for deviation mbst
submitted for this project activity.

All quarterly methane contents reported in the

winonitoring report from March 2009 onwards &
based on direct methane readings with Landt
tees analyzers. Prior to this, Bacharach Fyrite

hanalyzers were used to take g®adings. The
amerding was changed in the Monitoring Repo
tteereflect that a Request for Deviation will be
requested.

A request for deviation was submitted
irfor this project, and the CDM Executiv
pBoard accepted the request for deviat
0dDEV0342).

The percentage of biogas that is meth

2009 onward for site 10965, Jul 2008
site 27512 and Nov 2008 for site 3041
while the CQ content of biogas was
measured throughout the whole
monitoring period. Prior to this the
methane content was calculated in
accordance with the accepted request]
deviation (I-DEV0342) as 94% minus
the measured content of €O

The emission reduction calculations a
in accordance with the accepted
deviation and the monitoring report wg
eventually revised to refer to the
approved deviation.

This CAR is closed.

ltwas directly measured starting from F¢

11%

on
hne
bh

or
v

for

e

CAR 2

At the farm “Fazenda Pimenta”, site ID 1096Be
frequency of flare efficiency measurements was fean
annually. The flare efficiency measurements follogy
the one on 15 April 2008 was on 5 November 2009
thus with more than one year in between 1
measurements. This represents a deviation from
monitoring plan.

While the monitoring plan applies a conservativardl

application of 50% for flare efficiency for the
| period 15 April 2008 through 5 November 20(
and
WO

the

efficiency of 50% from 15 April 2009 to 5 November

A request for deviation will be requested for thdn accordance with the accepted requg

for deviation (I-DEV0342), a default
Hlare efficiency of 50% as stipulated by
the “Tool to determine project emissio
from flaring gases containing methang
was applied at the farm with site 1D
10965 for the periods from when the 0
year validity of the previous flare

efficiency test expired until the next

St

NS

ne
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DNV'’s assessment of response by

CARID Corrective action request Response by Project Padipants Project Participants
2009, a request for deviation must be submittedetek flare efficiency test.
acceptance by the CDM EB for applying 50% in this The emission reduction calculations afe
period. in accordance with the accepted

deviation and the monitoring report wds
eventually revised to refer to the
approved deviation.

This CAR is closed.

CAR 3 | The monitoring report, version 1, does natiégate any| Per Figure B.1 of the PDD, Project Boundary, DNV was able to confirm that the
utilization of biogas at the farm “Granja Esperdngite | the biogas is occasionally used to ignite a heatdescription of the project design in the
ID 27512. However, during the site visit it was eh&d | two months of the year when the coffee harvestegistered PDD provides for utilizing o
that there is a grain dryer installed. It must |lie complete. When the heater is used, a manuhlogas.
demonstrated how the use of biogas in a grain dryatve shuts off the biogas in the pipe to the flarghe information provided by the projegt
complies with the project design as described ie|thnd instead directs it to the heater where it is | participants, including the test of the
registered PDD and how complete combustion of lsioggnited by a manual ignition button and combustion efficiency of the dryer
in the grain dryer is ensured. combusted. performed on 10 November 2011

The valve stays closed and every time that thedemonstrate that biogas directed to thg
equipment is used, there is a person there thatdsyer during manual operation of the
controlling and operating the dryer. The systendryer is destroyed. While the

is started manually; there is a person that turnscombustion efficiency test of dryer

the valve on. The system works as the flare | showed 100% combustion efficiency,
system; it uses a blower and a solenoid valve| the flare efficiencies measured at site
An efficiency test of the burners was conducted, 7512 is conservatively applied also fgr
and the results are attached. The efficiency is the biogas combusted in the dryer.
100%. This CAR is closed.

CAR 4 | The flare efficiency test result for the fariRazendal This was corrected in the Monitoring Report | The monitoring report was corrected and
Esmeralda Lote 38" (site ID 30412) was 99.8% on| 22rsion 2 and in the ER calculation spreadshedhe calculation of emission reductions
April 2010. However, in the monitoring report vensil now correctly considers the flare
and in the ER calculation spreadsheet the applide efficiency of 99.8% at site 30412 from
was 100%. 22 April 2010 onwards.

This CAR is closed.
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Clarification requests

DNV'’s assessment of response by
CAR ID | Corrective action request Response by Project Padipants Project Participants

CL 1 | The monitoring report indicates that the stiate for This was corrected in the new version of the | The revised monitoring report was
monitoring at sites 10965 and 30412 are 24 July 200 | Monitoring Report. corrected to indicate the correct start
3 April 2006, respectively. However, the EnviroCert dates for monitoring at sites 10965 angl
calculation spreadsheet indicates 3 April 2006 2hduly 30412.

2007, respectively. This CL is closed.

CL 2 | The emission reduction estimate stated in@e&.1 of | The emission reductions comparison considerékhe revised monitoring report
the PDD also appears to consider emission redwuction | emission reductions from site 21522. Anothef demonstrates that even when excludirnlg
from site 21522. It needs to be clarified how tivigvides | section was added in the revision to the site 21522 actual emission reductions
for an adequate comparison with the actual emission | Monitoring Report to compare emissions are lower than the emission reduction
reductions reported for the monitoring period as no reductions without these sites. estimated in the registered PDD.
emission reductions are reported for site 21522, This CL is closed.

CL 3 | The monitoring report does not describe thépgent The equipment used for measuring the CO2 | The revised monitoring report correctly
applied for measuring the G@ontent of biogas prior to | content of biogas was the Bacharach Fyrite gadescribes the use of the Bacharach
measuring both methane and 8ntent with the analyzer. These units do not require re- Fyrite gas analyzer to measure the,C(
BioGas Check portable gas analyser. calibration, per the manufacture. This has beeoontent of biogas.

added to the revised Monitoring Report. This CL is closed.
Forward action requests from previous verification
Summary of how FAR has been addressed in  Assessment of how FAR has been
FAR ID Forward action request this reporting period addressed
Not applicable. This is the first verification.
Forward action requests from this verification
DNV’s assessment of response by
FAR ID Forward action request Response by Project Particignts Project Participants
No FAR was identified
- 000 -
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Checklist 1: Management system/controls for data diection and recording

The data management system/controls are assesskehtify reporting risks and to assess the dataagement
system’s/control’s ability to mitigate reportingks. The GHG data management system/controls sessexd against
expectations for best practise. A score is assigsdadllows:

F: Full - all best practice expectations are immatad.
P: Partial - a proportion of the best practice exg@ons is implemented
L: Limited - this should be given if little or nord the system component is in place.

A Forward Action Request (FAR) is issued whererttaagement system/controls need to be improvediir ¢o
assure that data is adequately collected and redatdring the subsequent monitoring and reportergpg.

1) Data on biogas volume and CH, content of biogas

Is there a clear allocation of responsibility antharity for data collection and recording and hpeesons assigned to
specific tasks received sufficient training?

Is data collected and recorded in a consistent aranrterms of data collection frequency, dataemibn and recording
practise, etc.?

Is there any QA/QC performed with regard to datéection and recording?
Is there any QA/QC performed by local employeesgCert with regard to data collection and recor@ing
2) Data on electricity generation (if applicable)

Is there a clear allocation of responsibility amtharity for data collection and recording and hpeesons assigned to
specific tasks received sufficient training?

Is data collected and recorded in a consistent aranrterms of data collection frequency, dataemiibn and recording
practise, etc.?

Is there any QA/QC performed with regard to datéection and recording?

3) Data processing by AgCert

Is there a clear allocation of responsibility antharity for data processing and have persons @aditp specific tasks
received sufficient training?

Is data processing carried out a in a consistenner@

Is there any QA/QC performed with regard to datecpssing?

Are there any written procedures for data procgsaimd QA/QC of data processing?
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Checklist 2: Project implementation and installation of monitoring equipment

It is assessed whether
- the project has been implemented as describea iRtthject Design Document
- the AWMS characteristics are as described in tlgePr Design Document and the monitoring report

- appropriate monitoring equipment has been installedicalibrated as required in the monitoring mlascribed in
the Project Design Document

A forward action request (FAR) is issued where sdexdtention has to be given in the subsequentitmidmg and
reporting period with regard to project implemeiatiatin order to ensure appropriate project perforoea

maintenance and calibration of monitoring equipniergtssure that relevant indicators are accuratelgsured

1) Project implementation and AWMS characteristics

Have anaerobic digesters been installed and maiure produced at the farm treated in the anasdipesters before
being treated in secondary lagoons?

Is biogas utilised for electricity generation andlared as described in the PDD?

Has the farm used the same or similar animal feexighout the whole monitoring and reporting pefiod

Is the flush system as described in the PDD?

Have there been any significant changes to thé fratume during the selected monitoring and repgrgieriod?
Is the land application of treated manure as desdrin PDD?

2) Digester performance

Is digester performance as anticipated?

Are the digesters’ membranes regularly checkegdssible leaks through visual checks? Are visuatkh of the
digesters’ membrane integrity recorded?

3) Biogas handling system
Has the biogas handling system been tested arttieatest results recorded?

Is the biogas handling system regularly checkegémsible leaks through visual checks? Are vishatks of gas
handling system recorded?

4) Electricity generation (if applicable)

Is the electricity generated from biogas measuriid an electricity meter and recorded on a monlifagis?

Is the electricity meter used of adequate accuracy?

Has the electricity meter been calibrated in acaoce with the meter producer’s specifications fdibcation?
5) Electricity consumption of project equipment

Has the electricity consumption of all equipmemtttheeded to be installed as a consequence ofdfexrpbeen
accounted?

6) Flare

Has the flare been tested as required by the flgmaducer?

Has the flare been regularly inspected and hastar@nce been carried out as required by the bffaieds producer
and has flare inspections and maintenance beerdest®

7) Biogas flow meter

Has the biogas flow meter continuously monitorezlitogas flow from the digesters to the generatdfa flare
during the selected monitoring and reporting pétiod

Is the biogas flow meter used of adequate accuracy?

Has the biogas flow meter been tested as requirékdedflow meter’s producer and have flow meteitrations been
recorded?

8) Measurements of CH, content of biogas
Has the CH content of biogas been measured on a quarterly Basng the whole monitoring and reporting peflod
Has the Clj content of biogas been accurately measured arelhaasurement results been recorded?
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Checklist 3: Evidence and correctness of reportedada

Data reported in the monitoring report (and if &adble, in more detailed data reports provided Q€ Art) is assessed
against data records kept at the farm owner offfeported data may be verified by checking an aateggample of
data records kept at the farm owner office. Thepdarsize may be selected based on the findingseoissessment of
the management system/controls for data colle@i@hrecording. More data record samples shoulcehified if the
assessment of the management system/controls tedit@at there is a risk for misreporting due &dequate
management system/controls and lack of QA/QC pnaresd

If deviations from reported data are observed ghiEviations have to be documented below and &llrégords have
to be verified in order to ensure that there arether reporting errors.

A corrective action request (CAR) is issued wheatadeported in the monitoring report has to beemted.

A forward action request (FAR) is issued where @aidence and archiving of records need to be ingaion order to
assure that adequate evidence for reported dateitable for the subsequent monitoring and reponieriod.

1) Data on biogas volume and CH, content of biogas

Is there evidence for the reported data for thecsetl verification period?

Is the data collected in accordance with requitaa dollection and recording frequency?
2) Data on electricity generation (if applicable)

Is there evidence for the reported data for thecsetl verification period?

Is the data collected in accordance with requirgid dollection and recording frequency?

Is the data in the monitoring report sustained dita decords kept at the farm owner office and lada deen correctly
transferred from the farm owner data managemem¢syt AgCert’'s data management system?

3) Data on electricity consumption
Is the electricity consumption estimated using appate and conservative assumptions?

Checklist 4: Emission reduction calculations

Emission reduction calculations
It is assessed whether baseline and project emssbkiave been calculated correctly using correcsgiom factors

A Corrective Action Request (CAR) is issued wheistakes in the emission reduction calculations hause
corrected.

A Forward Action Request (FAR) is issued where sdedtention has to be given in the subsequentitoxdmg and
reporting period with regard to

- the transparency of the emission reduction caliculat
- reducing risks of calculation errors

1) Calculation of project and baseline emissions

Has correct input data been used in the calculs®ion

Have correct emission factors been applied?

Are the calculations correct and transparentlygmiesi and the results correctly reported in theitoong report?
2) Calculation of baseline emission based on measured biogas volumes

Has correct input data been used in the calculsttion

Have correct emission factors been applied?

Are the calculations correct and transparentlygmtei and the results correctly reported in theitoong report?

- 000 -
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Felipe Lacerda Antunes

Holds a Master's Degree in Production EngineeriQuiglity) and a Post Graduate Diploma in
Environmental Management and Industrial Waste Mamet and Treatment. Possesses an
International experience of more than 10 yeardénfield of quality and environmental auditing,
working two years as the responsible of the QMRefle Metroldégica RS and since 1999 as a
QMS and EMS auditor in DNV.

He has experience of more than 3 years in validatmal verification of numerous CDM projects in
DNV, both in South America & abroad. He has alserbactively involved in Management System
Audits such as ISO 9001, ISO 140001 and OHSAS 186@fiidards in various industrial sectors for
more than 10 years in DNV.

His qualification and experience in CDM demonsttate sufficient sectoral competence in energy
generation from renewable energy sources, wastellihgnand disposal, and animal waste
management.

Luis Filipe Aboim Tavares

Mr. Luis Filipe Tavares holds a Technician’s DegiaeChemistry and Bachelor's Degree in
Metallurgical Engineering having an overall expece of thirty tree years.

Prior to joining DNV having around twenty tree ygaxperience in steel production industry
covering utilities (water, steam, wastewater treattj) environment control (atmosphere emissions,
water emission and waste dumping).

His experience also covers the development offication biological wastewater station as well as
other activities as head of Utilities and Enviromta Laboratory control.

He has also been actively involved in implementatsd Management Systems such as ISO 9001
standard on coke oven department of steel indastnyell as the ISO 140001 standard in all steel
plant (the second steel company certified in thedydor more than three years.

He has experience of around 8 years in validatioh \gerification of numerous CDM projects in
DNV, both in Brazil & South America.

His qualification, industrial experience and expade in CDM demonstrate his sufficient sectoral
competence in Iron and Steel; Metal production; @it Gas industry, CMM recovery and use;
Generation from renewable energy sources; Wasta@lihgnand disposal and Animal waste
management.

Fabiana Philipi

Holds a bachelor degree in Environmental Engingeaimd has been working as a Greenhouse Gas
— GHG Auditor in the Climate Change Services — (BiSiness Area of Det Norske Veritas —
DNV, since April 20009.

Prior to joining DNV, Fabiana has been working wiéheen House Gas reduction projects since
2006. Her first experience was in the Brazilian ééertile and Future Exchange, where worked in
the intern position doing researches of the UNFQ®@&hodologies. After it, she moved to SGS
where she participated of the validation and veation of CDM projects, including hydro and
wind energy and landfill. Then she moved to Vodtaldeveloping PDDs (Project Design
Documents) of small hydro projects, assisting thuertil registered in the UNFCCC.
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Anali Araudjo

Holds a bachelor in Chemical Engineering, a poatigation in Urban Development and
Environmental Management and a post-graduationadetys Engineering, having an overall work
experience of 12 years.

Prior to working with DNV, Anali has developed eronmental and quality audits in several
industries. Her working experience covers the S§eldf environmental management and
management systems.

Michael Lehmann

Michael Lehmann holds a Master Degree in EnvirortaleBciences with a specialisation in
environmental chemistry. He has an overall worl@rgerience of around 13 years.

Since 1999 he has worked in the climate changd faeld has closely followed the international

response to the climate change challenge (UNFCG®Gta<Protocol) and the responses by national
governments (EU ETS, UK ETS) and business. He tasaged the validation and verification of

many CDM and JI projects and thas carried out ¢ertical review of numerous climate change
project validations and verifications.

Through his extensive work with validation and fieation of CDM and JI projects, he has
acquired sectoral competence within energy germerdtom renewable energy sources, electricity
distribution, waste handling and disposal and ahimste management.

He has also experience with verifying corporateegh®use gas emissions and emission reductions
from verifying the emissions of the Norwegian pregsepaper & pulp and oil & gas industry.

Earlier, he has managed DNV Research’s R&D aadwitiith the objective to build and to enhance
DNV's knowledge in the field of CQcapture and storage. He also conducted R&D toladamn
measuring systems and reporting formats necessagcurately and trustworthy report greenhouse
gas emission reductions, especially addressingriancges.

He also provided technical environmental advis@wyises to clients within the process industry,
above all in the field of air emissions. Among othehe developed a methodology for
Environmental Risk Assessment for accidental relea$ chemicals.
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