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I:gasm
GHG
GWP
HRT
IPCC
MCF
MP
N>O
Nex
PDD
QA/QC
UNFCCC
Vs

Animal Waste Management System

Maximum methane potential

Confined Animal Feeding Operations

Corrective Action Request

Clean Development Mechanism

Carbon Emission Factor

Certified Emission Reduction(s)

Methane

Conversion factor from [pO — N] to NO

Carbon dioxide

Carbon dioxide equivalent

Det Norske Veritas

Designated National Authority

Emission factor for direct §0 emissions from manure management systems
Emission factor for indirect §0 emissions from atmospheric deposition of N
on soils and water surfaces

Forward Action Request

Fraction of animal manure N that volatizes assldhid NG
Greenhouse gas(es)

Global Warming Potential

Hydraulic Retention Time

Intergovernmental Panel on Climate Change

Methane conversion factor

Monitoring Plan

Nitrous oxide

Average annual N excretion per head per animaicay
Project Design Document

Quality Assurance/Quality Control

United Nations Framework Convention for GlismChange
Volatile solids excreted in kg/day
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1 INTRODUCTION

AgCert International plc (AgCert) has commissiongdt Norske Veritas Certification AS
(DNV) to carry out the verification and certificati of emission reductions reported for the
“AWMS GHG Mitigation Project BR05-B-04, Parand, &aiCatarina, and Rio Grande do Sul,
Brazil” (the project) in the period 1 December 2G40931 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 aexl postdetermination by a Designated
Operational Entity (DOE) of the monitored reducian GHG emissions that have occurred as a
result of the registered CDM project activity dgyia defined verification period.

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

The objective of this verification was to verifydagertify emission reductions reported for the
“AWMS GHG Mitigation Project BR05-B-04, Parana, &aiCatarina, and Rio Grande do Sul,
Brazil” for the period 1 December 2009 to 31 May.@0

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 imthr@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 (host Party), Wit Kingdom of Great Britain and
Northern Ireland and Switzerland (Annex | Parties)
Title of project activity: AWMS GHG Mitigation Pregt BR05-B-04, Parana, Santa

Catarina, and Rio Grande do Sul, Brazil
UNFCCC Registration Ref. No.: 0411

Baseline and
monitoring methodology AMOO1grersion 02)

Project Participants: AgCert Do Brasil Solucoes Aenhais Ltda
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AgCert International Ltd.
Location of the project activity:  South region afail.

At Parana State: cities of Clevelandia (site 1068%) Castro
(site 850061).

At Santa Catarina State: cities of Chapeco (si&l71 and
10618), Campos Novos (sites 10619, 10620, 10628570
10658, 10659, 10661, 10700, 10701, 10702, 10703 and
26282), Xaxim (site 10630), Vargedo (site 10683),
Lacerddpolis (site 10660), Luzerna (site 10680)u#doce
(site 10681) and Joacgaba (site 10682).

At Rio Grande do Sul State: cities of Santa Rogag40633
and 10741) and Vila Flores (site 29352).

Project’s crediting period: 1 May 2005 to 30 A@d15
Period verified in this verification: 1 Decembe020to 31 May 2010

The project comprises reduction of methane {Cémissions by means of installing ambient
temperature anaerobic digesters for treatment afiumeaand by capturing and flaring the
resulting biogas and/or utilizing the biogas foeryy generation at selected sites.

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 timeRH to nearly eliminate the volatile solids

loading in the effluent. Processed effluent frore 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 lagootisisthe selected baseline scenario.

1.4 Methodology for Determining Emission Reductions

Project and baseline GHemissions are determined on a monthly basis byitororg the
livestock (swine) population and by calculating ssions using the validated calculation
formulas and validated IPCC default factors emis$aztors for e.g.

» the volatile solid excretion rate (Vs expressekigrsolid/swine/day) for swine manure
> the maximum methane production capacity éBpressed in kg of Vs) and

» methane conversion factor (MCF expressed in %)iegdge for the relevant AWMS, i.e.
anaerobic lagoon in the baseline scenario and albi@attigester in the project scenario.

The project activity does not affecb® emissions from manure treatmentONemissions from
manure treatment in the project and the baseliemaso are identical when calculated in
accordance with AM0016. Validated IPCC default ealare used for nitrogen excretedN
expressed in kg/swine/day) and emission factors @t EER expressed in kg XD-N/kg)
applicable for determining direct and indiregiNemissions.

Page 2
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According to the validated project design, potdnkimkage effects are associated with the
electricity consumed by the project and possiblanges to the land application of treated
manure effluent. Electricity used by the projectivaity equipment, such as fans, blowers,
motors, pumps, igniters, etc. have been calculatedl CQ emissions associated with the
generation of this electricity has been determingidg the validated emission factor of 0.719 kg
CO; per kWh.

Emission reductions are determined as the differdretween baseline emissions and project
emissions and leakagER..:= BE — PE — L).

Moreover, the amount of CHgenerated by the digester based on the monitookdne of
biogas produced and the biogas composition has balenlated and compared with the £H
emission reductions calculated based on livestagulation data and IPCC default emission
factors (i.eBE — PB.

As required by AM0016, the lowest of i) the amoahCH, generated by the digester and ii) the
amount of CH emission reductions that has been calculated basdaestock population data
and IPCC default emission factors was selectedeterchine the emission reductions of the
project. The selection of the lower of these twluga was done for each farm individually.

2 VERIFICATION METHODOLOGY

The verification of the emission reductions hasasad all factors and issues that constitute the
basis for emission reductions from the project.SEhaclude:

i) The livestock populations managed by the farms wticecorded monthly;

i) The selection of appropriate IPCC default emisdaxtors for determining project and
baseline Ciland NO emissions;

i) The biogas flow to the flares and the £g@ntents of the biogas in order to determine the
amount of CH that has been captured and flared;

iv) The assumptions made to calculate the electricibgemption that occurs as a result of the
project and associated emissions.
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Verification team

Type of involvement |
<
o
- | 3
o =
= c o N @
2 o S| =|we
>l =| clo| 8| do
l2| €| 2| 2|V
x| 2| O] © E M
nl ol & ol o| dE
. ) = &) > () << ©
Role Last Name | FirstName |Country | Q| ® | X | O | F | F O
Technical team Leiroz Andrea Brazil VIV v |V v
leader
(CDM verifier)
with sectoral
competence
GHG auditor Baines Gabriel Brazil |v |v |V v
GHG auditor Philipi Fabiana Brazil v
Auditor Araujo Anali Brazil v
Sector expert Tavares Luis Filipe  Brazil | v v
Technical Lehmann Michael Norway v |V
reviewer
Duration of verification
Preparations: 16 July 2010 to 23 July 2010
On-site verification: 03 August 2010 to 12 Auguei@

Reporting, calculation checks & QA: 23 August 2@A@7 January 2011

Correction of verification / certification repox address issue raised in the completeness check
performed by the UNFCCC Secretariat: 24 Februafyl20

2.1 Review of Documentation

The monitoring report (version 1 dated 12 July 28&@ version 3 dated 5 January 2011) /1/ for
the period 1 December 2009 to 31 May 2010, thequloe for calculating emission reductions
in AgCert’'s database EnviroCert /2/, supportingesgsheets, consisting of specific monthly
livestock population data and biogas volume measen¢ data for each farm and associated
emission reduction calculations /3/, and the irtdiomm manuals for the applied flow meter type
and the CQ@content measurement instrument /4/ were asselssaddition, the project’s Project
Design Document (PDD) /5/, the revised monitoritgnpapproved on 20 August 2007 and the
project’s validation report /8/ were reviewed.

The monitoring report of 12 July 2010 has been maddicly available on the CDM website
(date of requesting publication was 19 July 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 all farms DNV verified that the actual implentaion of the project was as described in the
PDD. The site visit comprised a check of the digiesystem, 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 &tent of biogas is analysed at least
guarterly; and

» Verifying that monitoring equipment is calibrateadecorrectly operated and maintained.

DNV audited also selected farm owner offices (referAppendix A) in order to verify the
reported livestock inventory data by comparing steek population inventory records kept at
the farm owner office of selected months with theedtock population data reported in the
monitoring report.

AgCert’s office in S&o Paulo was visited on 05 AsigR010. 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 D.

2.3 Assessment of Emission Reductions Calculations

The Excel spreadsheet with output of data fromAg€ert’'s EnviroCert database and associated
emission reduction calculations /3/ was assessed.addition, DNV performed control
calculations to verify the application of the madehe assessment was guided by the checklist
contained in Appendix D.

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 metlotmby 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 emissreductions;
iii.  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 ifanfnation is insufficient or not clear enough to
determine whether the applicable CDM requiremeatgtbeen 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 5 January 2011 are fastbted.
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One clarification request (CL) was identified. TRik was satisfactorily addressed by the project
participant by revising the monitoring report. Norrective action requests (CAR) or forward
action requests (FAR) were identified (refer to Apgix B). In addition, the monitoring report
was revised to include further details as requebtethe UNFCCC Secretariat’s completeness
check checklist.

3 VERIFICATION FINDINGS

This section summarises the findings from the igaifon of the emission reductions reported
for the “AWMS GHG Mitigation Project BR05-B-04, Rara, Santa Catarina, and Rio Grande
do Sul, Brazil” for the period 1 December 2009 1o\8ay 2010.

3.1 Remaining Issues, CARs, FARs from Previous Verifidson
There are no remaining issues from the previoudicaron audit.

3.2 Project Implementation

As part of the site visit DNV was able to confirthat the project implementation is in
accordance with the project description contaimectgistered PDD of 18 October 2005.

DNV inspected all farms for which emission reductichave been reported and was able to
verify that anaerobic digesters and systems fotuceqy and flaring and/or utilizing biogas have
been implemented at all farms for which emissiauotions have been reported.

The digesters performance is as planned and theredpbiogas is flared at all sites for which
emission reductions have been reported and conmbirste generator or boilers at selected sites
identified in the monitoring report. Visual checkthe digesters’ membrane integrity and the
gas handling system are performed by AgCert artieofarm owner, recorded and presented to
the audit team.

The flares at all farms have a temperature meateniee that assures the effective combustion
of CH, during the time the biogas is directed to theefldf the temperature decreases, the
electronic system closes the main valve and rastdrér a few minutes with an electric spark.
The flare design ensures that no gas is sent thrtheyflare without the flare being ignited. The
flares were inspected and maintained as requiretthdyperation manual and these checks are
reported in the “Record Book” of each farm accogdito inspections and maintenances
procedure.

3.3 Compliance of Monitoring Plan with Monitoring Metho dology

DNV is able to confirm that the revised monitoriptan approved on 20 August 2007 is in
accordance with the approved methodology applietheyroject activity, i.e. AM0O016 (version
02).

3.4 Compliance of Monitoring with the Monitoring Plan

The monitoring has been carried out in accordanite tie monitoring plan approved on 20
August 2007.
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DNV is able to confirm that the monitoring plan atite applied methodology have been
properly implemented and followed by the projeatipgants;

All parameters stated in the monitoring plan, thppled methodology and relevant CDM
Executive Board decisions have been sufficientlynitaoed as evidenced on table below for
each parameter monitored.

All indicators stated in the monitoring plan aneé thonitoring methodology AM0016 have been
monitored and the data have been reported as sueddnly the electricity generated in case
biogas is utilised for electricity generation ist meeasured as stated in the monitoring plan and
electricity generation is assumed to be zero.

Assessment/ Observation

Data / Parameter: Population and classification of livestock
(as in monitoring plan):
Measuring frequency: The monitoring and reporting of livestock

population data is in accordance with well
established operational procedures. There is g dg
count of the livestock population and birth and
mortality are recorded on a daily basis.

Reporting frequency: Livestock inventories are aggregated in weekly o
monthly reports by the farm owner. The records ¢f
the farm owners are collected by AgCert’s local
employees, and monthly livestock inventories are
reported to AgCert's data processing unit in
Melbourne, Florida, USA.

—

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

Type of monitoring equipment: Not applicable

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

How were the values in the monitoring report DNV compared the livestock population data
verified? reported in the monitoring report for selected
months with livestock population inventory records
kept at the farm owner offices that were audited.
Reported data matched the inventory records kept at
the farm owner offices.

Does the data management (from monitoringg 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 monthly livestock inventory data are
emission reductions and are necessary QA/Qf@corded in AgCert’'s database EnviroCert.

processes in place?

Assessment/ Observation

Data / Parameter: Temperature and rainfall
(as in monitoring plan):
Measuring frequency: Information is taken from data published by the S

National Oceanic and Atmospheric Administratiop
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http://www7.ncdc.noaa.gov

Reporting frequency:

Monthly

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.

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

J Yes

of
DC

11%

processes in place?

Assessment/ Observation

Data / Parameter:
(as in monitoring plan):

Biogas produced

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 | The PDD does not specify the accuracy. The typg of

stated in the PDD? If the PDD does not spegifiow meter applied represent good monitoring

the accuracy of the monitoring equipment, do@sactise.

the monitoring equipment represent good

monitoring practise?

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 Igwer
volumes if there are any operating problems,
resulting in rather an underestimation of actual
biogas flows.

Is the calibration interval in line with the See above

monitoring plan? If the monitoring plan does| The flow meter is maintained and operated

not specify the frequency of calibration, does according to a well defined Operations and

the selected frequency represent good Maintenance (O&M) Plan.

monitoring practise?

If applicable, has the reported data been cros#a line with AM0016, the measured biogas flow ig

checked with other available data? cross-checked with the theoretical amount of biogas

generated, calculated based on livestock populagion
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data and IPCC default emission factors

How were the values in the monitoring repor
verified?

I The biogas volumes reported in the monitoring
report were assessed against the records on bio
flow meter readings recorded in EnviroCert (out

reading at the farms at the time of the on-sitatau

recorded by AgCert to cross-check the reported
biogas meter readings.

was compared with the last biogas meter reading

as
t

spreadsheets). Moreover, the biogas volume meter

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?

y AgCert’s data processing unit in Melbourne,

D@atabase EnviroCert.

Florida, USA performs QA/QC of the reported data
diefore the biogas flow data are recorded in Ag&¢

rt’

Assessment/ Observation

Data / Parameter:
(as in monitoring plan):

CQO, concentration of biogas

Measuring frequency: Monthly
Reporting frequency: Quarterly
Is measuring and reporting frequency in Yes

accordance with the monitoring plan and
monitoring methodology? (Yes / No)

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.
igalibration certificates indicate an accuracy &%

practise.

The

paghich is deemed to represent good monitofing

Calibration frequency /interval:

The Landtec BioGas Check portable gas analyz
adjusted prior to use at each site using stan
gases. In addition, the device is sent to manufac
(Landtec) /7/ each six (06) months to be calibratg

bris
Hard
u
d

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 Landtec Biogas Check portable gas anal
performs a self-calibration (against bottled
samples) prior to use at each site. Every 6 mo
the portable gas analysers are taken out of se
and sent to the manufacturer for recalibration.
methane content measurements were measured
a Landtec Biogas Check portable gas anal
which was last calibrated less than six monthsr
to the measurement /11/.

The calibration frequency
monitoring practise.

represents

yser
jas
hths
Fvice
All
with
yser
rio

g¢od

Did calibration confirm proper functioning of
monitoring equipment? (Yes / No):

Yes. Certificates of calibration presented confidm
that they were properly functioning.

11

Is(are) calibration(s) valid for the whole
reporting period?

Yes

If applicable, has the reported data been cro

sReported C@concentrations are cross-checked
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checked with other available data?

with CO, concentration reported for other similar
sites.

How were the values in the monitoring repor
verified?

t The CQ concentrations reported in the monitorin
report were assessed against the records gn CO
concentration recorded in EnviroCert (output
spreadsheets). Moreover, at selected sites DNV
observed the measurements of the, CO
concentration.

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,

dfefore the biogas flow data are recorded in AgGsd
D@atabase EnviroCert.

Florida, USA performs QA/QC of the reported data

rt’

Assessment/ Observation

Data / Parameter:
(as in monitoring plan):

Operational status and type of AWMS

Observation frequency: Weekly
Reporting frequency: Weekly
Is measuring and reporting frequency in Yes

accordance with the monitoring plan and
monitoring methodology? (Yes / No)

How were the values in the monitoring repor

v [ Sample of records from weekly assessmentd on
verified? operational status were reviewed.
Assessment/ Observation

Data / Parameter: Electricity consumed

(as in monitoring plan):

Measuring frequency: The electricity used by the project activity
equipment is not metered but calculated. Based pn a
farm specific list of project activity equipmenrtgt
electricity use has been calculated assuming thaj a
relevant electrical equipment operates at fulldate
capacity, plus 10% to account for distribution
losses, for 8760 hours per annum. This is in
accordance with the revised monitoring plan for the
project approved on 20 August 2007.

Reporting frequency: Monthly

Is measuring and reporting frequency in Yes

accordance with the monitoring plan and

monitoring methodology? (Yes / No)

How were the values in the monitoring report The project participant provided DNV with

verified? information on the equipment installed on all siteg
and DNV used this list to verify that the electryci
consumption is accurately calculated for each sitg
within the project activity. Moreover, during thites
visits DNV confirms that the list of equipment
provided is correct.
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3.5 Assessment of Data and Calculation of Emission Redtions

CH, and NO emissions in the project and the baseline saewlaring the reporting period were

correctly calculated based on reported livestockupation data and using the validated
calculation formulas and the validated IPCC deféadtors emission factors contained in the
PDD. DNV performed control calculations to verifyetapplication of the automated calculation
procedure embedded in EnviroCert.

AMOO016 requires that “the lower of the actual gaptared and flared or those estimated by
equation 26 limits emissions reductions from thejgut activity”. However, AM0016 (version
02) does not provide any guidance on how to caeuwaission reductions based on captured
biogas. In the absence of any guidance, emissiunctions for each month were calculated by
multiplying the biogas volumes measured for eacmtimovith the CH content of biogas. The
CH, content of biogas was determined based on theurexh€Q content, assuming that biogas
consists of mainly CiHand CQ only, so that the CHcontent is 100% minus the measured,CO
content in volume %. In addition, the volume of OMas converted to mass of ¢Hsing the
density of CH at the average ambient temperature reported fon ezonths (assuming the
biogas has standard atmospheric pressure). Thisoagp is in DNV’s opinion deemed
appropriate.

The biogas meter readings are recorded at least @moonth by a local AgCert. For practical

reasons (long distances from one farm to anotlitelg, 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 monthr po that month, the reading(s) in the month
itself and the first reading in the month aftert timonth.

3.6 Management System and Quality Assurance

The monitoring and reporting of livestock populatidata is in accordance with well established
operational procedures. The person in charge ofattme is responsible for livestock population
data collection and recording. There is a dailyntoand the data is internally verified on a
weekly basis. There are no written procedures éaonding inventory data for the livestock
population. Nonetheless, the audits of selected famner offices confirmed that monitoring and
reporting are carried out consistently and in Wnth well established practises.

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

1) Data on livestock population is collected by therfananager;

i) A local AgCert employee visits the farm owner dffiat least once a month to obtain a
monthly livestock inventory and visits the farmsréad the biogas flow meters and perform
measurements of the G@ontent of biogas;

iii) Data is checked by employees of AgCert's Sao Paffice before being reported to
AgCert’s data processing unit at Melbourne, Florid8A,
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iv) Reported data is thoroughly checked prior to beémgered into AgCert's EnviroCert
database;
v) Data is processed using well-established procedurg@®utomated 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 “AWMSGGMitigation Project BR05-B-04, Parana,
Santa Catarina, and Rio Grande do Sul, Brazil” (GEE Registration Reference No. 0411) for
the period 1 December 2009 to 31 May 2010.

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 doesexqiress any opinion on the selected baseline
scenario or on the validated and registered PDD.

DNV conducted the verification on the basis of thenitoring methodology AM0016 (version

02), the revised monitoring plan, the PDD of thejgect and the monitoring report (MRO6-

BR05-B-04, V.3) dated 5 January 2011. The veriftcatincluded i) checking whether the

provisions of the monitoring methodology AM0016 atiee revised monitoring plan were

consistently and appropriately applied and ii) tlo#éection of evidence supporting the reported
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 of th&/MS GHG Mitigation Project BR05-B-
04, Parana, Santa Catarina, and Rio Grande doBga#jl” (UNFCCC Registration Ref. No.
0411) for the period 1 December 2009 to 31 May 2&E0fairly stated in the monitoring report
(MR06-BR05-B-04, V.3) dated 5 January 2011.

The GHG emission reductions were calculated cdyrext the basis of the approved baseline
and monitoring methodology AM00016 (version 02k tievised monitoring plan approved on
20 Aug 2007 and the validated PDD of 18 Octobel5200

Det Norske Veritas Certification AS is able to dgrthat the emission reductions from the
“AWMS GHG Mitigation Project BR05-B-04, Parana, &aiCatarina, and Rio Grande do Sul,
Brazil” during the period 1 December 2009 to 31 MA#A0 amount to 18 679 tonnes of £O
equivalent.

Rio de Janeiro and Oslo, 24 February 2011

Aetithensy Hicha!  lthne--

Andrea Teixeira Leiroz Michael Lehmann
CDM Verifier Director of Services and Technologies
DNV Rio de Janeiro, Brazil Det Norske Veritas Clagéition AS
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Documents provided by the Project Participants tleddte directly to the reporting of emission
reductions.

11/

121

13/

14/

/51

16/
7l

AgCert:Monitoring Report for “AWMS GHG Mitigation ProjeBR05-B-04, Parana,
Santa Catarina, and Rio Grande do Sul, Brazil” fmriod 1 December 2009 to 31
May 2010 Version 1 dated 12 July 2010 and version 3 datéanuary 2011.

AgCert:How to Calculate Metered ERs (This document dessritow the EnviroCert
System calculates a month’s Metered ER from Biflgsed on meter readings), €O
(based on C@readings), and Methane Density (based on monémperature)
Version of 20 October 2007

AgCert:Excel sheets documenting the emission reductiaulzdions:
- MR06-BR05-B-04 Envirocert output 071210.xls
- 0411 - MR06-BR05-B-04 EnviroCert Calculations.xls

Dresser ROOTS Meter and Instrumentstallation, Operation & Maintenance -
Seried B3 ROOTS Meters Models

AgCert:Project Design Document of “AWMS GHG Mitigation fact BR05-B-04,
Parana, Santa Catarina, and Rio Grande do Sul, Bta¥ersion 3.0 of 18 October
2005.

Landtec Biogag' CDM Gas Analyser Manual.
Landtec Biogas/C£CH,4 Analyser calibration certificates:
Equipment # GM11379:

» certificate 3/400 issued 21 January 2009

» certificate 5/720 issued 17 August 2009

» certificate 5/926 issued 5 March 2010
Equipment # GM11594:

» certificate 5/802 issued 5 November 2009

Background documents:

18/
19/

110/

111/

CDM Executive Board: Validation and Verificatidlanual. Version 01.2

TUV Industries Service GmbH TUV SUD Group: \¢ation Report for “AWMS GHG
Mitigation Project BR05-B-04, Parana, Santa Catarand Rio Grande do Sul, Brazil
Report No 674154, Revision 0 of 28 October 2005

CDM EB:Approved baseline and monitoring methodology AMO©Ggeenhouse gas
mitigation from improved Animal Waste Managemeste3ys in confined animal
feeding operationsversion 02.

CDM EB: Guidelines for assessing compliance with the cation frequency
requirementseB 52 Annex 60.
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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 above

/12/  Daniela Kurosaki Figueiredo , Monitoring MaeagAgCert Brazil
/13/  David Lawrence, Project Coordinator, AgCeraB8r

/14/  Michael Mosley, Director of Quality, AgCert M®urne, USA
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List of audited AWMS

Date of audit/ Auditor

Conformity of audited

Site AA: AnaliAraujo AWMS with AMWS Farm office
identify- FP: Fabiana Philipi characteristics indicated Destruction audited this
Name of farm owner Name of farm cation GB: Gabriel Baines in PDD method verification
Mario Lanznaster Master Site 1 FF 10618 9 August 2010/ GB v Flare / Generato v
/ Boiler
Master Site 2 NF 10617 9 August 2010/ GB v Flare / Generato v
/ Boiler
COPERCAMPOS Granja Ibicui — Central 10619 10 August 2010 / AA v Flare / Boiler v
Produtora de Leitées (*)
Granja Ibicui Sitio 2 (*) 26282 10 August 2010/ AA N/A Flare / Boiler N/A
Granja Floresta 10620 10 August 2010/ AA v Flare / Boiler v
Fazenda Otaciano 10621 10 August 2010/ AA v Flare v
Fazenda Lacerdopolis - 10660 No ERs reported (**) N/A N/A N/A
Vitalino Zenaro
Granja Natalino Calegari 10657 11 August 2010/ AA 4 Flare / Boiler 4
Fazenda Santa Clara 10658 10 August 2010/ AA v Flare v
Fazenda Santa Cruz 10659 11 August 2010/ AA v Flare v
Fazenda Papua — Vitalino 10661 No ERs reported (***) N/A N/A N/A
Zenaro
Granja Amazonas Bello 10700 10 August 2010/ AA v Flare v
Triunfo Il 10701 10 August 2010/ AA v Flare v
Granja Sergio Scalgavara 10702 | No biogas was reported for N/A Flare N/A
the monitoring period and
DNV did thus not visit thig
site. While baseline
emissions are considere
zero tCQe, leakage of 5
tCO,e due the sites
electricity consumption
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Date of audit/ Auditor

Conformity of audited

Site AA: AnaliAraujo AWMS with AMWS Farm office
identify- FP: Fabiana Philipi characteristics indicated Destruction audited this
Name of farm owner Name of farm cation GB: Gabriel Baines in PDD method verification
was accounted for.
Granja José Ricardo Durigon 10703 11 August 2010/ AA v Flare v
Neudi Pelizza Granja Frei Placido 10630 10 August 2010 / GB v Flare/ Generator v
Pedro Carpenedo Grana Ganedo 10633 11 August 2010 / GB v Flare / Generato v
COPERIO Granja Luzerna 10680 No ERs reported (***) N/A N/A N/A
Granja Agua Doce 10681 No ERs reported (***) N/A N/A N/A
Granja Jabora 10682 No ERs reported (***) N/A N/A N/A
Anélio Thomazzoni Fazenda Thomazzoni 10683 10 August 2010/ GB v Flare / Boiler v
Darci Sivieiro Sitio Sivieiro 10684 10 August 2010/ GB v Flare / Generato v
Edson Ricardo Gross Granja Ipé 10741 11 August 2010/ GB 4 Flare 4
Antonio Cecatto Granja Cecatto 29352 12 August 2010 / GB v Flare / Generato v
Wybe de Jager Fazenda Cercadinho 850061 3 August 2010/ FP v Flare / Generato v

* At Granja Ibicui, two digester systems (“Granja IbieuCentral Produtora de Leitées” and “Granja Ibiitio 2”) were implemented instead of only one dath are reported separately for

each system for this site. The number of animatkiatsite is as indicated in the PDD.
(**)  Construction of site 10660 is not yet compldte
(***) Per mutual contractual agreement betweenfttteis owners and the project participant sites 0068681, 10682, and 10661 are no longer monitored

Note: Where several farms belong to the same favmeg DNV audited livestock population records bfarms managed by the farm owner.
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Corrective action requests

CARID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

No CAR was issued

Clarification requests

CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by
Project Participants

CL1

During the site visit, DNV verified that the actu
implementation of the project activity in Granja dado
(29352) was not according to the monitoring repdR06-
BRO05-B-04 (version 1 dated2 July 2019. While the
monitoring report does not identify the installatiof a
generator, it was checked that a generator waalledtat

this site.

aMonitoring Report was modified to ad
Renewable Energy equipment to Site
29352, and resubmitted.

DNV reviewed the revised monitorirn]
Ikeport and confirmed that informatid
regarding the implementation of the proj
activity in Granja Cecatto (29352)
correct.

This CL is closed.

9
n

pCt
S

Forward action requests from previous verification

FAR ID

Forward action request

Summary of how FAR has been
addressed in this reporting period

Assessment of how FAR has been
addressed

No pending FAR from previous verification

Forward action requests from this verification

FAR ID

Forward action request

Response by Project Particignts

DNV’s assessment of response by Proje
Participants

No FAR was issued

- 000 -
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Andrea Leiroz
Mrs. Andrea Leiroz holds a Bachelor's Degree in @ioal Engineering, Master Degree in
Material Science and Doctor Degree in Mechanicaigering having an overall experience of
around thirteen years.

She has experience of around 4 years in validatnahverification of numerous CDM projects in
DNV, both in Brazil & abroad.

Her qualification, experience in CDM demonstrates $ufficient sectoral competence in Energy
Generation from renewable energy sources, Wastdlihgnand disposal and Animal waste
management.

Luis Filipe Aboim Tavares

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

Prior to joining DNV having around twenty tree ygaxperience in steel production industry
covering utilities (water, steam, wastewater treatt)) 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 Enwinental Laboratory control.

He has also been actively involved in implementatbManagement Systems such as ISO 9001
standard on coke oven department of steel industryell as the ISO 140001 standard in all
steel plant (the second steel company certifiedhie world) for more than three years.

He has experience of around 8 years in validatr@hwerification of numerous CDM projects in
DNV, both in Brazil & South America.

His qualification, industrial experience and expede in CDM demonstrate his sufficient
sectoral competence in Iron and Steel; Metal prodocOil and Gas industry, CMM recovery
and use; Generation from renewable energy souweste handling and disposal and Animal
waste management.

Gabriel Baines
Gabriel Baines holds a Bachelor's Degree in Enwramtal Engineering in the University of S&o
Paulo (Brazil) and has done a short term coursledrEnvironmental School of the University of
Leeds (England), having an overall work experieataround 5 years. Prior to joining DNV,
has had two and a half years experience in the ialum industry covering the areas of
production and environment. His experience alse@the fields of environmental management
and management systems such as ISO 14.001.
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He has experience of around 1 year in validatiah\arification of numerous CDM projects in
DNV, both in Brazil and abroad.

His qualification, industrial experience and exprde in CDM demonstrate his sufficient
sectoral competence in 9.1. metal production.

Fabiana Philipi
Holds a bachelor degree in Environmental Engingeaind has been working as a Greenhouse
Gas — GHG Auditor in the Climate Change Servic€&GS Business Area of Det Norske Veritas
— DNV, since April 20009.
Prior to joining DNV, Fabiana has been working widheen House Gas reduction projects since
2006. Her first experience was in the Brazilian d4etile and Future Exchange, where worked
in the intern position doing researches of the USECOmethodologies. After it, she moved to
SGS where she patrticipated of the validation andie@ion of CDM projects, including hydro
and wind energy and landfill. Then she moved totMi@ developing PDDs (Project Design
Documents) of small hydro projects, assisting thuetil registered in the UNFCCC.

Anali Araugjo
Holds a bachelor in Chemical Engineering, a poathgation in Urban Development and
Environmental Management and a post-graduation afetys 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 §elof environmental management and
management systems.

Michael Lehmann

Michael Lehmann holds a Master Degree in EnvirortaleSciences with a specialisation in
environmental chemistry. He has an overall workiegperience of around 13 years.

Since 1999 he has worked in the climate changé &éatl has closely followed the international
response to the climate change challenge (UNFCCO@idKProtocol) and the responses by
national governments (EU ETS, UK ETS) and busineks.has managed the validation and
verification of many CDM and JI projects and thasried out the technical review of numerous
climate change project validations and verificasion

Through his extensive work with validation and fieation of CDM and JI projects, he has
acquired sectoral competence within energy gemgrafrom renewable energy sources,
electricity distribution, waste handling and displosnd animal waste management.
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He has also experience with verifying corporateegh®use gas emissions and emission
reductions from verifying the emissions of the Neghan process, paper & pulp and oil & gas
industry.

Earlier, he has managed DNV Research’'s R&D aadwitivith the objective to build and to
enhance DNV's knowledge in the field of CO2 captamd storage. He also conducted R&D to
conclude on measuring systems and reporting formetessary to accurately and trustworthy
report greenhouse gas emission reductions, eslyeairessing uncertainties.

He also provided technical environmental advisoeyvises to clients within the process
industry, above all in the field of air emissioAgnong others, he developed a methodology for
Environmental Risk Assessment for accidental relea$ chemicals.
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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 sessed 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 exqi@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 improvectir ¢o
assure that data is adequately collected and redahdring the subsequent monitoring and reportergpd.

1) Livestock population data

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, dataemiibn and recording
practise, etc.?

Is there any QA/QC performed by farm owner withaneljto data collection and recording?

Is there any QA/QC performed by local employeesgCert with regard to data collection and recor@ing
Is the collection of data and QA/QC of reportedadzdrried out in a consistent and systematic m&nner
2) Data on average weight of livestock population data (if applicable)

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 granrterms of data collection frequency, dataemiibn and recording
practise, etc.?

Is there any QA/QC performed by farm owner withameljto data collection and recording?
Is there any QA/QC performed by local employeesgCert with regard to data collection and recor@ing
3) Data on hiogas volume and CO, 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, dataemiibn and recording
practise, etc.?

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

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, dataemiibn and recording
practise, etc.?

Is there any QA/QC performed with regard to datéection and recording?
5) Data on electricity consumption

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, dataemiibn and recording
practise, etc.?

Is there any QA/QC performed by local employeesgCert with regard to data collection and recor@ing

6) Data processing by AgCert

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

Is data processing carried out a in a consistennegr@

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

Are there any written procedures for data procgsaid 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 instalfedticalibrated as required in the monitoring mlascribed in
the Project Design Document

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

maintenance and calibration of monitoring equipmergssure 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 frasume during the selected monitoring and repgrieriod?
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 checkegdssible 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 equipmermtttheeded to be installed as a consequence ofdferpbeen
accounted?

6) Flare

Has the flare been tested as required by the figme@ducer?

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

7) Biogas flow meter

Has the biogas flow meter continuously monitorezltitogas flow from the digesters to the generatdfa flare
during the selected monitoring and reporting pé&tiod

Is the biogas flow meter used of adequate accuracy?

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

8) Measurements of CO, content of biogas
Has the C@content of biogas been measured on a quarterly Basng the whole monitoring and reporting pefiod
Has the CQ@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 &gadble, in more detailed data reports provided Q€ Art) is assessed
against data records kept at the farm owner offieported data may be verified by checking an aateggample of
data records kept at the farm owner office. Thepdarsize may be selected based on the findingsecfssessment of
the management system/controls for data colleeti@hrecording. More data record samples shoulcehified if the
assessment of the management system/controls teditteat there is a risk for misreporting due &diequate
management system/controls and lack of QA/QC pnaresd

If deviations from reported data are observed gliewviations have to be documented below and &l r@aords have
to be verified in order to ensure that there arether reporting errors.

A corrective action request (CAR) is issued whextadeported 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) Livestock population data
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 ditg decords kept at the farm owner office and lada deen correctly
transferred from the farm owner data managememesyt AgCert’'s data management system?

2) Data on average weight of livestock population data (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 hiogas volume and CO, content of biogas

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

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

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

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

Is the data in the monitoring report sustained &g decords kept at the farm owner office and lads deen correctly
transferred from the farm owner data managememeisyto AgCert’s data management system?

5) Data on electricity consumption
Is the electricity consumption estimated using appate and conservative assumptions?
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Checklist 4: Emission reduction calculations

Emission reduction calculations
It is assessed whether baseline and project emsshimve been calculated correctly using correcssion factors

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

A Forward Action Request (FAR) is issued where mdedtention 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 based on livestock population data (Note that the calculation of
project and baseline emissions only differswith regard to the MCF selected for the project and the baseline scenario)

Has correct input data been used in the calculsttion

Have correct emission factors been applied?

Are the calculations correct and transparentlygmtesi and the results correctly reported in theitoong report?
2) Calculation of leakage

Has correct input data been used in the calculsttion

Have correct emission factors been applied?

Are the calculations correct and transparentlygmtesi and the results correctly reported in theitoong report?
3) Calculation of emission reductions 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 transparentlygmtesi and the results correctly reported in theitoong report?
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