v

DNV

V ERIFICATION/
CERTIFICATION REPORT

SIAM QUALITY STARCH
WASTEWATER TREATMENT
AND ENERGY GENERATION
PROJECT INCHAIYAPHU M,

THAILAND

(UNFCCC Regqistration Ref. No. 1993)

Monitoring Period:
15 April 2009 to 30 November 2009

REPORTNO. 2010-0124

REevisiON No. 01

DET NORSKE VERITAS



DET NORSKE VERITAS i §

VERIFICATION / CERTIFICATION REPORT DINIW

Date of first issue: Project No.: DNV CLIMATE CHANGE
13 July 2012 PRJC-201802-2009-CCS-MYS SERVICESAS
Approved by Organisational unit: Veritasveien 1,

Ole A. Flagstad DNV KEMA Energy &| 1322 HOVIK, Norway

. i . . Tel: +47 67 57 99 00
Sustainability Accredited Clima]  rax +47675799 11

http://www.dnv.com

Change Services Org. No: NO 994 774 352 MVA
Cl!ent: ] Client ref.: _ _
Siam Quality Starch Co., Ltd Mr Sumate Srivarakiat
Summary:

DNV Climate Change Services AS (DNV) has perforntbé verification of the emissio
reductions reported for the “Siam Quality StarchsWaater Treatment and Energy Generat
Project in Chaiyaphum, Thailand” (UNFCCC RegistratRef. No. 1993) for the period 15 Ap
2009 to 30 November 2009.

In our opinion, the GHG emission reductions repbrter the project in the monitoring repqgrt

(Version 2.2) of 12 June 2012 are fairly stated.

R
ion
il

The GHG emission reductions were calculated cdyrext the basis of the approved monitoring
methodologies AM0013 (version 04) and AMS-I.C (vens12) and the revised monitoring plan
dated 3 January 2011, approved on 3 June 201handdistered PDD of 30 March 2009.
DNV Climate Change Services AS is able to certifgttthe emission reductions from the “Siam
Quality Starch Wastewater Treatment and Energy aéna Project in Chaiyaphum, Thailand” |n
Thailand during the period 15 April 2009 to 30 Nmzer 2009 amount to 36 384 tonnes of,GO
equivalent.
Report No.: Subject Group:
2010-0124 Environment Indexing terms
Report title: Key words Service Area
Siam Quality Starch Wastewater Treatment| |Climate Change Verification
Energy Generation Project in Chaiyaphy |Kyoto Protocol
Thailand Validation Market Sector
Clean  Develpmentprocess Industry
Mechanism
Work carried out by: ] _
Ramesh Ramachandran, Simon Wong Yon-$inx] No distribution without permission fro
the client or responsible organisational ynit

Work verified by: [ ] free distribution within DNV after 3 years
Felipe Lacerda Antunes, Feng Zhao ) _ .
[ ] Strictly confidential
Date of this revision: Rev. No.: Number of pages: D Unrestricted distribution
13 July 2012 01 42

© 2002 Det Norske Veritas AS

All rights reserved. This publication or parts #@f may not be reproduced or transmitted in anynfor by any means, incIudiTg

photocopying or recording, without the prior writteonsent of Det Norske Veritas AS.

Head Office: Veritasvn. 1, N-1322 H@VIK, Norway
CDM Verification Report Template, version 11, 2009-07



DET NORSKE VERITAS

Report No: 2010-0124, rev. 01 i

&

VERIFICATION/ CERTIFICATION REPORT D]-N]v

Table of Content

1 INTRODUCTION ...oiiiiiiiiiiiiiiee ettt et e e e e e et e e e e e s nmneeees
1.1 Objective

1.2 Scope

1.3 Description of the project activity

1.4 Methodology for determining emission reductions

2 1 (O] 1@ ] I 1€ P

2.1 Review of documentation
2.2 Site visit
2.3 Reporting of findings

3 VERIFICATION FINDINGS .....ooiiiiiiiiiiiiieee et ee e e e snnveeeens
3.1 Remaining issues, CARs, FARs from previous valatativerification

3.2 Project implementation

3.3 Information (data and variables) provided in thenitaring report that is

different from that stated in the registered PDD
3.4 Compliance of monitoring plan with monitoring metladogy
3.5 Compliance of monitoring with the monitoring plan
3.5.1 Monitoring parameters

3.6 Assessment of data and calculation of emissionatezhs
3.6.1 Baseline emissions

3.6.2 Project emissions

3.6.3 Leakage

3.6.4 Emission reductions:

3.7 Quality of evidence to determine emission redu&ion

3.8 Management system and quality assurance

4 CERTIFICATION STATEMENT ....uiiiiiiie e etemmm et
5 REFERENGCES.......ooii ittt et e e e e nnaeeeeennees

Appendix A Corrective action requests, clarification requests forward action req
Appendix B Curricula vitae of the verification team members

uests

Page i




DET NORSKE VERITAS

VERIFICATION/ CERTIFICATION REPORT

Abbreviations

CAR
CDM
CEF
CER
CH,
CIGAR
CO;
COe
DNV
FAR
GHG
GWP
HRT
IPCC
MCF
MP
MVP
NCG
P&ID
QMS
SQS

UNFCCC

Corrective Action Request

Clean Development Mechanism
Carbon Emission Factor

Certified Emission Reduction(s)
Methane

Covered In-Ground Anaerobic Reactor
Carbon dioxide

Carbon dioxide equivalent

Det Norske Veritas

Forward Action Request

Greenhouse gas(es)

Global Warming Potential

Hydraulic Retention Time
Intergovernmental Panel on Climate Change
Methane Correction Factor
Monitoring Plan

Monitoring and Verification Plan

Non Condensable Gases

Process and Instrumentation Diagram
Quality Management System

Siam Quality Starch Co., Ltd

United Nations Framework Convention for GltenChange

Report No: 2010-0124, rev. 01 i&

DRNW

€

Page ii




DET NORSKE VERITAS i §
Report No: 2010-0124, rev. 01

VERIFICATION/ CERTIFICATION REPORT DNV

€

1 INTRODUCTION

Siam Quality Starch Co., Ltd has commissioned DNih@te Change Services AS (DNV) to
carry out the verification and certification of teenission reductions reported for the “Siam
Quality Starch Wastewater Treatment and Energy faéine Project in Chaiyaphum,

Thailand” (the project) in the period 15 April 20@® 30 November 2009. This report
contains the findings from the verification and ertification statement for the certified

emission reductions.

1.1 Obijective

Verification is the periodic independent review amd postdetermination by a Designated
Operational Entity (DOE) of the monitored reducidn GHG emissions that have occurred
as a result of the registered CDM project actiditying a defined monitoring period.

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

The objective of this verification was to verify caertify the emission reductions reported
for the “Siam Quality Starch Wastewater Treatmentl &nergy Generation Project in
Chaiyaphum, Thailand” for the period 15 April 200930 November 2009.

1.2 Scope

The scope of the verification is:

* To ensure that the project activity has been impletied and operated as per the
registered PDD and that all physical features effttoject are in place.

e To verify that actual monitoring systems and prarced are in compliance with
the monitoring systems and procedures describeédeirmonitoring plan and the
approved methodology.

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

* To verify that reported GHG emission data is sugfitly supported by evidence.
* To evaluate the data recorded and stored as peragh#&oring methodology.

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

1.3 Description of the project activity

Project Parties: Thailand (Host) and Japan (Annex | Party)

Title of project activity: Siam Quality Starch Wastewater Treatment and Energy
Generation Project in Chaiyaphum, Thailand

UNFCCC registration No: 1993

Page 1




DET NORSKE VERITAS i §
Report No: 2010-0124, rev. 01

VERIFICATION/ CERTIFICATION REPORT DNV

Baseline and
monitoring methodology AMO0013 (version 04) and AMS-1.C (version 12)

Project participants: Siam Quality Starch Co., Ltd. (Thailand) and Mitshid
UFJ Morgan Stanley Securities Co., Ltd. (Japan)

Location of the project activity: 222 Moo 100, Suranarai Road, Kokroengrom, Bumnet-
Narong, Chaiyaphum Province, Thailand

Project’s crediting period: 15 April 2009 — 14 April 2019 (fixed)
Period verified in this verificationl5 April 2009 to 30 November 2009

The project activity at the location of 15°24'20"N)1°37'35"E, involves the installation of an
anaerobic wastewater treatment facility with meéharapture at Siam Quality Starch
Company Limited (SQS) in Chaiyaphum Province, @ iorth Eastern region of Thailand.

Biogas captured is combusted for thermal energiuelsfor burners that produce heater air
for the starch plant drying process, thereby retlyi¢the dependency on the fuel oil in the
project scenario. In the thermal energy generaimtem, the recovered biogas from digester
was fed into two dual fuel burners (2 x 5 234 kWatalled at factory 1 and two others (2 x 5
234 kW) installed at factory 2. Biogas not combdsfer thermal generation is sent for
combustion in an open flare.

1.4 Methodology for determining emission reductions

The verification of emission reductions has assksdiefactors and issues that constitute the
basis for emission reductions from the project etiog to AM0013 (version 4) / 66/ and
AMS-I.C (version 12) / 67/.

As per AM0013 (version 4) / 66/, the baseline emis¢BE) from the lagoon will be based
on the lower figure of the following two Bfgoonyresults computed in the following manner:
() baseline methane emission less the physicalkalgs hereafter referred as
‘BE jagoon,theoretically @nd (i) actual methane captured and flared/usgdenergy generation,
hereafter referred as ‘Bfgoon,monitoredly The baseline emission from the combustion of Gile
‘BEfuel_oily that is displaced have been capped accordingdgaverage of historical 3 years
consumption which was validated as 140.6 TJ/ye&f, lwhich is equivalent to 10 615
tCOylyear.

As per AM0013 (version 4) / 66/, the project enossi (PE) are due to stack emissions in the
burners and flare ‘P&cm, physical leakages from anaerobic digester pipBeakagem
emissions in the secondary treatment open lagostersy ‘PEgoonm, land application of
sludge ‘PEudge m and consumption of energy due to the projectvégtiPEenergy cons,m

As per AM0013 (version 4) / 66/ and AMS-I.C (versid2) / 67/, no leakage is associated
with the project activity. The final reported emassreductions (ER) were determined as the
difference between baseline emissions and projeigstons and leakad&R = BE — PE).

The main parameters monitored are wastewater volunteeated and treated, chemical
oxygen demand (COD) of treated and untreated waségwbiogas sent for combustion in
burners and flare, amount of sludge removed and &enland application, auxiliary
electricity consumption, flare temperature and apeg parameters, and fraction of methane
in the burner stack gas and anaerobic digestegtoutl
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Parameters seix-antein the validation are / 5/:
* Global warming potential for methane, 21
* Global warming potential for nitrous oxide, 310
» Oxidation factor for fuel oil, 1
* CO, emission factor for thermal energy generationgifirel oil, 77.4 tCQ'TJ
» Methane producing capacity of the wastewater, RgZIH/kgCOD
* Rate of physical leakage from digester, 0.15
* Methane Correction Factor for sludge, 0.05
« COD concentration of final effluent in the baselifel2 kgCOD/m
* Fraction of anaerobic degradation as a functiotegith, 0.5

* Maximum quantity of fuel oil consumed in year ythre absence of project activity,
140.6 TJ

 Density of methane, 0.716 kg/m
* Net Calorific Value of methane, 50.4 TJ/Gg

Although the CQ@ emission factor for thermal energy generation gisirel oil was validated
and fixedex-anteat 77.4 tCQTJ in the registered PDD, for conservativenespqag the
lower value of 75.5 tC@TJ (Table 2.2 , Chapter 1, Volume 2 of 2006 IPQ@délines) was
applied in theex-postbaseline emission calculation / 64/.

2 METHODOLOGY

The verification of the emission reductions hasasad all factors and issues that constitute
the basis for emission reductions from the proj€bese include:

a) Amount of wastewater entering and leaving the weater treatment system / 2// 9/,
b) Chemical oxygen demand (COD) of the untreated seaddd wastewater / 2// 9/;

c) Chemical oxygen demand (COD) and Nitrogen Cont&@) (of the sludge / 2// 12/;
d) Flow rate of biogas to the burners and flaring Uit 10/;

e) Percentage of CHn biogas collected from the digester and at busteck gas / 2// 9/;

f) Power consumptions in the wastewater treatmeriitfaand the decanter system / 2//
14/;

g) Flare operation parameter (time counter and tenwoe)a/ 2// 9/,

h) Ex-postupdated grid emission factor of the electricithsomption calculated using
combined margin factor method (based on 2009 d&@a)

Page 3
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Verification team
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Role Last Name First Name | Country |0 -|F|F
Team leader Wong Simon  Yon Malaysia VI v v |V v |V
(Verifier) Sing
Team Leader (TL)
since February
2012
Verifier Ramachandran Ramesh India vViIiv Y v
Team Leader (TL)
prior to February
2012
Technical reviewern Antunes Felipe Brazil v v
Person with Zhao Feng China 4
technical
competence
assisting the
technical reviewer
Duration of verification
Monitoring report publication: 04 January 2010
Preparations: 04 January 2010 to 10 January 2010
On-site verification: 11 and 12 January 2010

Reporting, calculation checks and QA/QQ4 January 2010 to 13 July 2012

2.1 Review of documentation

The monitoring report Version 1 dated 1 Decembd¥92fublished for web-hosting and the
latest Version 2.2 dated 12 June 2012 / 1/; the daa comprising the daily records
aggregated as part of the continuous recording A®/ 11// 12// 13// 14/, the calibration
certificates and equipment specifications / 212/ @nd the monthly emission reduction
calculation spread sheets / 2/ and grid emissioctofapreadsheet / 3/ were assessed as a part
of the verification. In addition, the registered BPDD of 30 March 2009 / 5/ in particular
the revised monitoring plan approved on 3 June 2@11the approved CDM baselines and
monitoring methodologies AM0013 (version 4) / 664aAMS-1.C (version 12) / 67/ and, the
validation report of 6 April 2009 / 8/ were als@assed.
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The verification of the emission reductions hasasad all factors and issues that constitute
the basis for emission reductions from the praogeciollows:

a) Measured COD of the wastewater entering and leathegdigester system analysed
every shift (3 shifts in 24 hours) and aggregataiicconducted by internal laboratory
from 15 April 2009 to 30 November 2009 / 9/;

b) Measured ambient temperature and depths of opeonrag 9// 13/,
c) Measured COD and Nitrogen Content (NC) of the studip/;

d) Measured flow of the wastewater entering the degesystem measured by the flow
meter / 9/.

e) Measured every shift (3 shifts in 24 hours) andsotidated daily flow averages of
biogas flow to the 4 biogas dual fuel burners adadefprior to combustion from 15
April 2009 to 30 November 2009 / 9/;

f) Calculated biogas produced and collected in thestiegg from 15 April 2009 to 1 July
2009, whereby the request for deviation was apgravehe I-DEV No. 0319 / 6/ and
the measured biogas produced and collected in itesteér from 1 July 2009 to 30
November 2009 / 9/;

g) Measured every shift (3 shifts in 24 hours) andsctidated monthly flow averages of
methane content of the biogas flow from 15 Apri02@o 30 November 2009 / 9/;

h) Measured electricity consumption measured withtetty meter for the biogas facility
from 15 April 2009 to 30 November 2009 / 14/;

i) Calculated electricity consumption measured bydleetricity meter for the decanter
facility from 15 April 2009 to 30 November 2009, ereby the request for deviation
was approved in the I-DEV No. 0406 / 7/;

]) Calculated amount of burner stack gas and methrangdn of stack gas from 15 April
2009 to 30 November 2009 via a measurement campaigducted on 10-14 July
2009, 22 October 2009 and 13 December 2009 as gedpand approved by CDM
Executive Board in the revised monitoring plan;/ 4/

k) Data vintages and calculations to determine gridsgion factor applicable at the
commencement of the verification / 3/.

2.2 Site visit

On 11 and 12 January 2010, Mr Ramesh RamachanddakliaSimon Wong Yon Sing from
DNV performed a site visit at Siam Quality Starcbnpany Limited (SQS) in Chaiyaphum
Province, in the North Eastern region of Thailabdring this visit, DNV verified the actual
implementation of the project and confirmed that pinoject is implemented and operated as
described in the monitoring report / 1/ and theisteged CDM-PDD/ 5/. This included
confirming the operational stages of the proje¢hwhysical and documented evidence.

The calibration records for biogas flow metersatietl for monitoring the biogas collected
from the anaerobic digester and sent to the bibgasers in Factory 1 and 2 and flare / 32//
33/1 34// 35/ 38/l 39// 40/ 41// 43/ and methamalyser / 48/ were checked and found
appropriate. Maximum permissible error has beediegpo the respective measured values
during the gap and was found to be correct.
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The verification team through on-site confirms thia¢ total biogas generation from the
digester was not measured from 15 April 2009 taly 2009; rather it was calculated from
the combined monitored biogas flow to the flaringstem and burners. In addition, the
electricity consumption at the decanter system matsmonitored for the current monitoring
period. These deviations were submitted to the CEBAand approved in the deviation forms
[-DEV No. 0319 / 6/ and I-DEV No. 0406 / 7/. In amioh, the impracticalities in directly
measuring the amount of burner stack gas haveoldidet revision of monitoring plan which
provides a measurement campaign along with theviillg changes i) calibration interval for
electricity meter, ii) alternative method to caklmigl electricity consumption, iii) conversion of
biogas flow from volumetric basis to mass basig, @ leave the flexibility in the
measurement of biogas flows g£as total,y Qviogas_burnerAQbiogas_fiare,y @nd methane content in
biogas (W) to be measured either in wet or dry basis; trenghs in the monitoring plan
has been approved by CDM Executive Board on 3 20t0é / 4/.

The people interviewed during audit are listedha teference section of this project / 72/- /
84/.

2.3 Reporting of findings
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 prowaformity is insufficient;
ii.  Mistakes have been made in applying assumptiorig, @acalculations of emission
reductions which will impair the estimate of emigsreductions;
li.  Issues identified in a FAR during validation tovmified during verification have not
been resolved by the project participants.

A clarification request (CL) shall be raised ifonfnation is insufficient or not clear enough to
determine whether the applicable CDM requiremeatelbeen met.

There were seven corrective action requests (CAld)rane clarification requests (CL) for
the current monitoring period. The monitoring rapdersion 2.2 dated 12 June 2012 has
been submitted as a consequence of addressingAiRe @nd CLs identified during site visit
verification findings. The responses supported \agences and independent references have
been verified and closed satisfactorily by DNV éretio Appendix A)
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3 VERIFICATION FINDINGS

This section summarises the findings from the ieaifon of the emission reductions reported
for the “Siam Quality Starch Wastewater Treatmentl &nergy Generation Project in
Chaiyaphum, Thailand” for the period 15 April 200930 November 20009.

3.1 Remaining issues, CARs, FARs from previous validatin / verification

This is the first verification and there are thus forward action requests (FAR) from the
previous verification. No forward action requestAly from the validation stage was
identified in the validation report dated 6 Aprd@o / 8/.

3.2 Project implementation
As part of the site visit DNV was able to confirimat the project implementation is in
accordance with the project description contaimegkgistered PDD of 30 March 2009 / 5/.

The purpose of the project is to mitigate GHG emiss by replacing the existing open
anaerobic lagoon system from which methane wagyfesmitted into the atmosphere, with
the installation and operation of an anaerobic stiga and methane recovery systérhere

is no other source of biogas for the purpose ofptfogect activity apart from the biogas that
has been recovered from the Covered In-Ground AbizReactor (CIGAR) system.

The verification team performed the first verificet of the CDM project activity “Siam
Quality Starch Wastewater Treatment and Energy faéine Project in Chaiyaphum,
Thailand” and confirms that all facilities and cooments of the project activity are installed
as envisaged in the PDD, and the monitoring plas iegised and approved by the CDM-EB
on 3 June 2011/ 4/.

The treated effluent from the anaerobic wastewtieatment system is being diverted to a
series of anaerobic lagoons before being recyclteeing use for land irrigation at the
surrounding eucalyptus plantation. In addition, DM¥és able to verify for this monitoring
period that the sludge removed is sent to the fesrioe land application.

3.3 Information (data and variables) provided in the maitoring report
that is different from that stated in the registerel PDD

The emissions reductions reported in this monitprnperiod are 36 384onnes of CQ
equivalents for the 203 days where the biogas p#aint operation in the monitoring period
from 15 April 2009 to 30 November 2009 (i.e. 23%%)a The yearly expected emission
reductions (derived from 330 operation days) inrggistered and approved revised PDD are
98 372 tonnes of CLequivalents, which corresponds to the emissionatahs of 60 513
tonnes of CQequivalents in 203 operation days. Hence, therteg@mission reductions are
lower (39.77%) than the expected. The variaticduis to the following reasons:

» This lower ex-postvalue is contributed by the lower volume of wasiew (24.4%
reduction fromex-ant¢ and as well as lower COD removal efficiency (888duction
from ex-antecompared to 73.3% in project scenario). As thentla¢érgeneration from
biogas combustion is based on the biogas avaihaliiithe system, which in turn is
based on volume wastewater and COD, hence the iemissductions claimed in this
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monitoring period is lower than anticipated in tlegistered PDD and it is considered to
be reasonable by DNV.

3.4 Compliance of monitoring plan with monitoring methodology

DNV is able to confirm that the revised monitoriplgn dated 3 January 2011 approved on 3
June 2011 / 4/ is in accordance with the approvethadologies applied by the project
activity, i.e. AM0013 (version 4) / 66/ and AMS-I.(version 12) / 67/. In addition the
following deviations were submitted and approvedd3M-EB:

a) Calculated biogas produced and collected in thestieg from 15 April 2009 to 1 July
2009, whereby the request for deviation was apmravéhe I-DEV No. 0319 / 6/,

b) Calculated electricity generation measured by tleetrecity meter for the decanter
facility from 15 April 2009 to 30 November 2009, areby the request for deviation
was approved in the I-DEV No. 0406 / 7/;

3.5 Compliance of monitoring with the monitoring plan

The monitoring has been carried out in accordantetive revised monitoring plan approved
on 3 June 2011/ 4/. The registered PDD / 5/ has bevised on the monitoring plan with the
following changes i) measurement campaign for bustack gas flow rate and methane
fraction ii) calibration interval for electricity eter, iii) alternative method to calculate
electricity consumption, iv) conversion of biogé&saf from volumetric basis to mass basis, V)
to leave the flexibility in the measurement of laeg flows (Qiogas totaly
Qbiogas_bumerkQbiogas_flare,y @aNd methane content in biogasdy to be measured either in wet
or dry basis; the changes in the monitoring plaslbeen approved by CDM Executive Board
on 3 June 2011/ 4/.

All parameters stated in the validated monitorinanp are monitored and reported
appropriately. The monitoring report lists eachapagter required by the monitoring plan and
the information flow (i.e. from data generationgeggation, to recording, calculation and
reporting) for these parameters is provided innttomitoring report. The information flow for
the each parameter in further verified in the fwilog sections.

3.5.1 Monitoring parameters

According to the monitoring plan of the approvedised PDD / 4/, there are 27 parameters to
be monitored:

- Flow rate of wastewater fed in to / discharge duhe digester;

- Thai regulations and/or incentives relevant to wwaster that may impact the
baseline;

- Number of operation days in month;

- Ambient Temperature;

- Depth of open lagoons;

- COD concentration of effluent entering the lagoonthe baseline;
- COD concentration of effluent out of biodigestetagoons;

- Amount of sludge generated and removed in mon#ar;y
Page 8
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COD concentration of sludge removed in month;

Chemical Oxygen Demand of the sludge used for ¢gopdication;
Nitrogen content of sludge;

Quantity of fuel oil displaced in year y (via cdiation);

Quantity of electricity consumed due to the propattivity in year y;
Quantity of fuel oil consumed due to the projechdiy in year vy;
Quantity of biogas produced and collected in tlyeslier in year y (wet or dry basis);
Fraction of methane in the biogas from the diggstet or dry basis) ;
Quantity of biogas sent for flaring to burners (&) in Factory 1;
Quantity of biogas sent for flaring to burners (&) in Factory 2;
Quantity of biogas sent for flaring;

Temperature of the exhaust gas of the flare;

Minutes that flare is detected during the hour h;

Temperature of the biogas;

Pressure of the biogas in the pipeline;

Grid carbon emission factor (via calculation);

Amount of burner stack gas in yeary;

Fraction of methane in burner stack gas;

The following tables are related to the paramatetee monitoring plan / methodology:

Assessment/ Observation Assessment/ Observation
Data / Parameter: Figester/ Faig_out,m Regulations and incentives relevan
(as in monitoring plan of PDD): Flow rate of wastewater fed in to| fo wastewater
discharge out of the digester Thai regulations and/or incentives
relevant to wastewater that mpy
impact the baseline
Measuring frequency: Continuously Renewal of ciediperiod
Reporting frequency: Every shift (8 hours), 3 shidtday Renewal of crediting period
Is measuring and reporting frequercyes, the approved revised monitorinyes, for conservativeness purpoges
in accordance with the monitoringolan / 4/ and AM0013 methodologyy DNV has checked via follow-up
plan and monitoring methodology®6/ require continuous measuremeiriterviews with the local authorities| /
(Yes/ No) but do not define the recordifg/5/ during the first monitoring periodg,
frequency. that there were no Thai regulations
and incentives relevant to wastewater
treatment that may impact the
baseline defined during validation.
Type of monitoring equipment: Siemens magnetic flmeter (S/Nj Qualitative as per the methodology /

7ME633000817N465) / 46/. 66/.
Both parameters (fester / Faig out \m
are measured by the same metel| as
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the digester is kept in hydraul
balance.

c

Is accuracy of the monitorin
equipment as stated in the PDD?
the PDD does not specify th
accuracy of  the monitorin
equipment, does the monitorin
equipment represent good monitori

Hpproved revised monitoring plan /
élhe accuracy of the meter used
g+2.5%, which was checked via t
ignanufacturer’'s specification / 2§
nghe monitoring equipment represq

gThere is no accuracy indicated in thilot applicable.

1.
is
he

/.
nt

practise? good monitoring practise as it hay a
reasonably high accuracy.
Calibration frequency /interval: 12 months Not aggble.
Is the calibration interval in line withThe calibration interval of thgNot applicable.
the monitoring plan of the PDD? [fapproved revised monitoring plan /}4/
the PDD does not specify theefers to appropriatg
frequency of calibration, does théndustry/international standards.
selected frequency represent gadsince there are no industry pr
monitoring practise? international standards, SQS Has
employed their internally defined
calibration interval of 12 months

practise of calibrating the same ty
of meters in their core business
starch processing / 16/.

Thus, the selected frequen
represent good monitoring practise.

which is derived from their standaf

Company performing the calibration;:

The flow meteis internally
calibrated by SQS with calibratg
standard weights using SQS inter
procedure for calibration of magne
flow meter (Doc. No. 26-03-M), i
accordance with ISO 9001 / 16/.
The standard weights is calibrated
NEC Corporation (Thailand) Ltd.

II‘ic

Not applicable.
d
hal

by

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

r Yes, the calibration / 46/ confirni

flow meter.

?proper functioning of the magnetjc

sNot applicable.

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

eYes, calibrations were performed
the magnetic flow meter on 1
August 2008 and 16 July 2009 / 46/

weights were valid for th
calibrations performed on th
magnetic flow meter as they weg
calibrated on 21 January 2009 / 47/

biNot applicable.
8

In addition, the calibrated standdrd

U

e
e

If applicable, has the reported da
been cross-checked with oth
available data?

itiihe  reported  wastewater  flg
equantity in the monitoring period w4
crosschecked with the amount

starch processed in the product
line / 15/ and found to be in dire
correlation with the wastewater flo

WNot applicable.
1S

of

on

Ct

v

patterns.
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VERIFICATION/ CERTIFICATION REPORT

DRNW

€

How were
monitoring report verified?

the values

in th

eThe values in the monitoring repor
1/ 2/ were cross verified via th
operator log sheet / 9/ available in the
biogas plant control room.

e

Not applicable.

Does the data management (frg

monitoring equipment to

reduction calculation) ensure corre
transfer of data and reporting

emission reductions and a
QA/QC processes in place

bryies, as SQS is
emissid

re necess
?

rb001, the same data managen
pqiractise were applied in ensuri
ptorrect transfer of data and reporti
580 emission reductions and QA/Q
processes in place.

accredited with 19
ent
e
ng
C

bOlot applicable.

In case only partial data are availa

bidot applicable.

because activity levels or non-activity

parameters have not bee
in accordance with the
monitoring plan, has

n monitored
registered
the most

conservative assumption theoreticglly
possible been applied or has a request
for deviation been approved?

Not applicable.

Assessment/ Observation

Assessment/ Observati

bn ses8ment/ Observation

Data / Paramete
(as in monitoring plan o
PDD):

:OP,,,
f Number of operation day
in month

T2
sAmbient Temperature

Dlagoon,project
Depth of open lagoons

Measuring frequency:

Daily

Daily

Daily

Reporting frequency:

Daily

Every shift (8 hours),
shifts a day

Bvery shift (8 hours), |
shifts a day

b

Is measuring and reportin
frequency in accordang
with the monitoring plan
and monitoring

gres, the approved revise

AMO0013 methodology / 66
require daily monitoring

dres, the approved revise

AMO0013 methodology / 66
require daily monitoring

dres, the approved revisq

emonitoring plan / 4/ andl monitoring plan / 4/ andl monitoring plan / 4/ ang

AMO0013 methodology / 66
require daily monitoring

d

methodology? (Yes / No) | and recording of operatignand recording of ambietand recording of the sevgn
days. temperature. (7) open lagoons depth.
Type of monitoring| Based on  bio-digestgrShengzhan MercuryOn-site marker in each
equipment: operation thermometer lagoon
(S/N: UN-02)

Is accuracy of theThere is no accuragyThere is no accuragyThere is no accuragy
monitoring equipment asindicated in the approvedindicated in the approveindicated in the approved
stated in the PDD? If therevised monitoring plan / 4/revised monitoring plan } revised monitoring plan / 4/
PDD does not specify thenor is applicable for thig 4/. The accuracy defined yfor this parameter. Thi
accuracy of the monitoringparameter. the manufacturer is ®€ /| methodology requires the
equipment, does the 25/, which is reasonable f¢prdepth of the open lagogn
monitoring equipment the monitoring of thid system to be above 1 meter
represent good monitoring parameter and represgnthus the application of or}-
practise? good monitoring practise. | site makers for the 7 opgn

lagoons represent goqd

monitoring practise.
Calibration frequency Not applicable 12 months Not applicable
f/interval:
Is the calibration interval in Not applicable There is no calibratipiThere is no calibration
line with the monitoring indicated in the approvétjindicated in the approveld
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VERIFICATION/ CERTIFICATION REPORT

plan of the PDD? If the

PDD does not specify th
frequency of calibration
does the selected frequen
represent good monitorin
practise?

[97]

revised monitoring plan
4/. As the thermometer
not subjected to harg
conditions, an  annug
calibration represent gog
monitoring practise.

revised monitoring plan

s4/. Since the markers fixg
hat each pond and on
llindicates the depth, there
dno requirement to calibrate

these markers.

d

Y
is

Company performing th
calibration:

e Not applicable

The thermometer

internally calibrated / 21
22/ by SQS with mastg
liquid-in-glass-thermometg
using SQS interng
procedure for calibration ¢
temperature meter (Do
No. 38-07-M), in
accordance with 1ISO 9001
16/.
The master liquid-in-glass
thermometer is calibratg
by Technology Promotio

—_— =

CT —

—

idNot applicable

Association (Thailand
Japan) / 23// 24/.
Did calibration confirm| Not applicable Yes. Not applicable
proper  functioning  of
monitoring equipment?p
(Yes / No):
Is(are) calibration(s) valig Not applicable Yes, calibrations werélot applicable
for the whole reporting performed on the
period? thermometer on 19
February 2009 / 21/ and 30
August 2009 / 22/.
In addition, the calibratefl
master liquid in glass wds
valid for the calibrations
performed on the on 9 Apnl
2008 / 23/ and 30 March
2009 / 24/.
If applicable, has theNot applicable Yes, as per the approyddot applicable

reported data been cros

S-

revised monitoring plan

checked with othey 4/, the recorded data wfs
available data? checked against |O(';£|
weather data from
official source.
How were the values in theNot applicable The values in theNot applicable

monitoring report verified?

monitoring report / 1// 2
were cross verified via th
operator log sheet /
available in the biogas pla
control room.

9/

S

Nt

Does the data managementes, as SQS is accredit

(from monitoring

with ISO 9001, the sam

bdVes, as SQS is accredit
ewith 1ISO 9001, the sam

equipment to emissio

ndata management practi

s€lata  management practi

bdVes, as SQS is accredit
ewith 1ISO 9001, the sam
S€lata  management practi

bd
e
5e
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VERIFICATION/ CERTIFICATION REPORT

reduction calculation
ensure correct transfer
data and reporting d
necessary

processes in place?

QA/Q(

freporting
emission reductions and areeductions
[ processes in place.

of
and

of emissio
and QA/Q(

reporting
[ reductions

processes in place.

picorrect transfer of data andorrect transfer of data andorrect transfer of data a

emissio

QA/Q(

reporting  of
Creductions and QA/Q(
processes in place.

were applied in ensuringwere applied in ensuringwere applied in ensurin
d
emissio

<7

In case only partial data a
available because activit
levels or  non-activity
parameters have not be
monitored in accordancg
with the registerec
monitoring plan, has th
most conservative
assumption  theoreticall
possible been applied

has a request for deviatig
been approved?

reNot appl
y

en

S < VDT 0

icable Not applicable

Not applicable

Assessment/ Observation

Assessment/ Observation

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

. CODconc_in,baseline,m
COD concentration of effluer

entering the lagoons in the baseline

CODconc_dig_out,m
tCOD concentration of effluent out
biodigester to lagoons

Measuring frequency:

Every shift (8 hours), 3 shiftday

Every shift (8 hours), 3 shifts a day

Reporting frequency:

Every shift (8 hours), 3 shidtday

Every shift (8 hours), 3 shifts a day

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

cYes, the approved revised monitori

“easurement and recording, wh
AMO0013 methodology / 66/ require

the daily measurement and record
is in compliance with the revisq
monitoring plan and conservati
compared to AM0013 methodology
66/.

h'es, the approved revised monitori

ilmeasurement and recording, wh
AAM0013 methodology / 66/require

ripe daily measurement and record
ds in compliance with the revise
anonitoring plan and conservati
tompared to AM0013 methodology
66/.

19

olan / 4/ requires at least once a dlafan requires / 4/ at least once a ¢lay

ile
At

least monthly measurement of CO0gast monthly measurement of COPD,

ng
d
e

/

Type of monitoring equipment:

Open Reflux Methode. i reflux
apparatus, conical flask, hot pla
COD, weight scale, volumetr

Open Reflux Method, i.e. reflu
tapparatus, conical flask, hot plg
cCOD, weight scale, volumetr

X
t

e
IC

pipette and reagents

pipette and reagents

Is accuracy of the monitorin
equipment as stated in the PDD?

the PDD does not specify th
accuracy of the monitorin
equipment, does the monitorir

equipment represent good monitori
practise?

gThere is no accuracy indicated in

eélhe Sartorius CP 224S
g17111269) weight has a measure

the purpose of testing COD using
open reflux method.

€here is no accuracy indicated in

Sartorius CP 224S
17111269) weight has a measure

the purpose of testing COD using
open reflux method.

e

Hpproved revised monitoring plan / f#approved revised monitoring plan / §/.

(S/NThe (S/N:

nt

igange of 0-220 grams, while theange of 0-220 grams, while tlhhe
nBrecisa/205 A (S/N: 58288) weighPrecisa/205 A (S/N: 58288) weight
has a measurement range of 0-20&s a measurement range of 0-205
grams, which are both reasonable [fgrams, which are both reasonable [for

e

Monthly for the ighing scales

Calibration frequency /interval:

Monthly for the weighing scales
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N REPORT

Is the calibration interval in line wit
the monitoring plan of the PDD?

hThere is no calibration requirem

nt
Ifidentified in the approved revisg¢ddentified in the approved revisqd
echonitoring plan / 4/, SQS has adopfed

qm’here is no calibration requirem

the PDD does not specify themonitoring plan/ 4/, SQS has adop

frequency of calibration, does thehe calibration interval of once |ahe -calibration interval of once |a

selected frequency represent ggadonth according to SQS interamonth according to SQS internal

monitoring practise? procedure for calibration of weighirjgprocedure for calibration of weighirlg
scales for the COD testing (Doc. Noscales for the COD testing (Doc. No.
38-07-M), in accordance with 1SP38-07-M), in accordance with ISP
9001. 9001.
Thus, the selected frequenkfhus, the selected frequenky
represent good monitoring practise.| represent good monitoring practise.

Company performing the calibration;  SQS calibratihg weighing scales|/SQS calibrating the weighing scalep /
59// 60/, while Standard weight59// 60/, while Standard weighfs
(SIN:  M1443) calibrated by(S/N: M1443) calibrated b
Technology Promotion AssociatignTechnology Promotion Associatign
(Thailand — Japan) / 58/ (Thailand — Japan) / 58/

Did calibration confirm propef Yes. Yes.

functioning of monitoring equipment?

(Yes / No):

Is(are) calibration(s) valid for theYes, -calibrations were performg¢dies, -calibration were performdd

whole reporting period? throughout the current monitorirjghroughout the current monitorirjg
period for the weighing scales (S/Nperiod for the weighing scales (S/N:
17111269 and 58288) scales / 59// /7111269 and 58288) scales / 59// p0O/

If applicable, has the reported dat@ihe values in the monitoring reporf The values in the monitoring repor} /

been cross-checked with othet// 2/ were cross verified via the I@ld// 2/ were cross verified via the

available data? technician log sheet / 9/ available [itechnician log sheet / 9/ available |in
SQS internal laboratory. SQS internal laboratory.

How were the values in theThe values in the monitoring reporf The values in the monitoring reporf /

monitoring report verified? 1/1 2/ were cross verified via the 1§d// 2/ were cross verified via the I§b
technician log sheet / 9// 12/ availapleachnician log sheet / 9// 12/ availalple
in SQS internal laboratory. in SQS internal laboratory.

Does the data management (frondes, as SQS is accredited with 1$Qes, as SQS is accredited with 1$0

monitoring equipment to emissigrf001, the same data managemed®0l, the same data managenient

reduction calculation) ensure corregiractise were applied in ensuripgractise were applied in ensurihg

transfer of data and reporting ptorrect transfer of data and reportihgorrect transfer of data and reportihg

emission reductions and are necessarfy emission reductions and QA/QM®f emission reductions and QA/QC

QA/QC processes in place? processes in place. processes in place.

In case only partial data are availabldot applicable Not applicable

because activity levels or non-activity

parameters have not been monitored

in accordance with the registered

monitoring plan, has the most

conservative assumption theoreticdlly

possible been applied or has a request

for deviation been approved?
Assessment/ Observation Assessment/ Observation

Data / Paramete :Qsludge,n'{ Qsludge,y COD(:onc_s:Iudge,m

(as in monitoring plan of PDD): Amount of sludge generated ah€OD concentration of sludge
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removed in month / year

removed in month

Measuring frequency:

When sludge is removed.

Whalgs is removed.

Reporting frequency:

When sludge is removed.

Wiheatge is removed.

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

cYes, the approved revised monitori
plan / 4/ requires measurement 4
Tecording when sludge is removed.

h'es, the approved revised monitori
mdan / 4/ requires measurement 3
recording when sludge is removed.

Type of monitoring equipment:

Mettler Toledo Weigltles
Scale 1 S/N 00240926
Scale 2 S/N 00241276 FE
Scale 3 S/N 5454117-5KF
Scale 4 S/N 5453962-5KF

pipette and reagentes

Is accuracy of the monitorin
equipment as stated in the PDD?

the PDD does not specify th
accuracy of the monitorin
equipment, does the monitorin

equipment represent good monitori
practise?

Hpproved revised monitoring plan /
élhe accuracy for the truck scal
gemployed for the purpose

ignonitoring both SQS’s productig
nbines raw and processed products
the sludge removed and sent for I
application is a maximum of +30kg

gThere is no accuracy indicated in th&here is no accuracy indicated in
Lapproved revised monitoring plan / §/.
(S/N:

pShe Sartorius CP 224S
pfl7111269) weight has a measure

9

nd

Open Reflux Method, i.e. refluk
apparatus, conical flask, hot plgte
COD, weight scale, volumetric

e

nt

nrange of 0-220 grams, while the
hifecisa/205 A (S/N: 58288) weight
rias a measurement range of 0-205
hgrams, which are both reasonable [for

the highest measurement range of| 40e purpose of testing COD using the
000 to 1000 000 kg, which {sopen reflux method.
reasonable for the monitoring of this
parameter and represent gdod
monitoring practise
Calibration frequency /interval: 24 months Montfdy the weighing scales
Is the calibration interval in line withThere is no calibration intervalThere is no calibration requiremgnt
the monitoring plan of the PDD? [fidentified in the approved revisgddentified in the approved revis¢d

the PDD does not specify th
frequency of calibration, does t
selected frequency represent gd
monitoring practise?

énonitoring plan / 4/, the PDD refe
@0 relevant industry and internatior
astandards. DNV verified that th
National Weights and Measures A
1999 / 57/ has been adopted in
verification.

alhe calibration interval of once
gnonth according to SQS intern
gorocedure for calibration of weighir
tecales for the COD testing (Doc. N
38-07-M), in accordance with IS
9001.

Thus, the selected frequen
represent good monitoring practise.

rgnonitoring plan / 4/, SQS has adopted

a
al
g
0.
D

CY

Company performing the calibration|:

Weights and #Meas Office
(District 2-6 Nakorn Ratchasima)
53// 54// 55/1 56/

SQS calibrating the weighing scalg
Mhile Standard weights (S/N: M144
calibrated by Technology Promotig
Association (Thailand — Japan)

S,
B)
n

Did calibration confirm prope

functioning of monitoring equipment~

(Yes / No):

ryes.
)

Yes.

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

eYes, all truck scales are valid for t

&es, calibration were performg

whole reporting period.

Scale 1 S/N 00240926 was calibrat
on 28 April 2008 and is valid until
April 2010) / 53/

Scale 2 S/N 00241276 FE w

calibrated on 2 December 2008 an

throughout the current monitorir
geriod for the weighing scales (S/
17111269 and 58288) scales / 59//

ZQ o

50/

is
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7]
&
<

valid until 1 December 2010 / 54/
Scale 3 S/N 5454117-5KF wa
calibrated on 28 April 2008 and
valid until 27 April 2010 / 55/

Scale 4 S/N 5453962-5KF wa
calibrated on 28 April 2008 and
valid until 27 April 2010 / 56/

vJ

S

vJ

S

If applicable, has the reported da

aitdihe values in the monitoring repor

The values in the monitoring repor

/

been cross-checked with othet// 2/ were cross verified via the IgdL// 2/ were cross verified via the Igb
available data? sheets / 11/ available in SQS office| technician log sheet / 9// 12/ availalple
in SQS internal laboratory.
How were the values in theThe values in the monitoring reporf The values in the monitoring reporf /
monitoring report verified? 1// 2/ were cross verified via the I¢dL// 2/ were cross verified via the lab
sheets / 11/ available in SQS office | technician log sheet / 9// 12/ availalple
in SQS internal laboratory.
Does the data management (frondes, as SQS is accredited with 1$Qes, as SQS is accredited with 1$0
monitoring equipment to emissigrO001, the same data managenmed®0l1, the same data managemnient
reduction calculation) ensure corregtractise were applied in ensuringractise were applied in ensurifg
transfer of data and reporting ptorrect transfer of data and reportihgorrect transfer of data and reportipg
emission reductions and are necessarly emission reductions and QA/QMf emission reductions and QA/QC
QA/QC processes in place? processes in place. processes in place.
In case only partial data are availabldot applicable Not applicable
because activity levels or non-activity
parameters have not been monitojed
in accordance with the registered
monitoring plan, has the most
conservative assumption theoreticglly
possible been applied or has a request
for deviation been approved?
Assessment/ Observation Assessment/ Observation
Data / Parameter: CODgjyqge,y NC
(as in monitoring plan of PDD): Chemical Oxygen Demand of théNitrogen content of sludge
sludge used for land application
Measuring frequency: When sludge is removed. Whedgs is removed.
Reporting frequency: When sludge is removed. Wiashge is removed.
Is measuring and reporting frequencyes, the approved revised monitoripyes, the approved revised monitorihg
in accordance with the monitoringplan / 4/ requires measurement gnaan / 4/ requires measurement gnd
plan and monitoring methodology?ecording when sludge removpafecording when sludge remowal
(Yes/ No) occurs. occurs.
Type of monitoring equipment: Open Reflux Methode. i reflux| Kjeldahl method
apparatus, conical flask, hot plgte
COD, weight scale, volumetric
pipette and reagents
Is accuracy of the monitoringThere is no accuracy indicated in th&here is no accuracy indicated in the

equipment as stated in the PDD?

the PDD does not specify thelfhe Sartorius CP 224S
accuracy of the monitoring17111269) weight has a measure
equipment, does the monitorin

Sartorius CP 224S
17111269) weight has a measure

Hpproved revised monitoring plan / ffapproved revised monitoring plan / /.

(S/NThe (SIN:

nt

igange of 0-220 grams, while theange of 0-220 grams, while the
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equipment represent good monitori
practise?

the purpose of testing COD using
open reflux method.

nBrecisa/205 A (S/N: 58288) weighPrecisa/205 A (S/N: 58288) weig
has a measurement range of 0-20&ms a measurement range of 0-]
grams, which are both reasonable [fgrams, which are both reasonable

e purpose of testing nitroge
content using the Kjeldahl method

ht
P05
for
N

Calibration frequency /interval:

Monthly for the ighing scales

Monthly for the weighing scales

Is the calibration interval in line wit
the monitoring plan of the PDD?
the PDD does not specify th
frequency of calibration, does it
selected frequency represent gd
monitoring practise?

hThere is no calibration requiremg
Ifidentified in the approved revisd

néhe calibration interval of once
adonth according to SQS intern
procedure for calibration of weighir]
scales for the COD testing (Doc. N
38-07-M), in accordance with IS
9001.

Thus, the selected frequen
represent good monitoring practise.

nThere is no calibration requireme
ddentified in the approved revise

ahe calibration interval of once
aonth according to SQS intern
gorocedure for calibration of weighir
oscales for the COD testing (Doc. N
D38-07-M), in accordance with IS
9001.

Cyhus, the selected frequen
represent good monitoring practise.

nt
d

anonitoring plan / 4/, SQS has adopfechonitoring plan / 4/, SQS has adop{ed

a
al
g
0.
D

CY

Company performing the calibration|:

SQS calibratthg weighing scaleg
while Standard weights (S/N: M144
calibrated by Technology Promotic
Association (Thailand — Japan)

,Sample via Kjeldahl method
B)
n

Did calibration confirm propef Yes. Sample via Kjeldahl method
functioning of monitoring equipment?

(Yes / No):

Is(are) calibration(s) valid for theYes, calibration were performddSample via Kjeldahl method

whole reporting period?

throughout the current monitorin
period for the weighing scales (S/
17111269 and 58288) scales / 59//

g
N
50

If applicable, has the reported da

aitdhe values in the monitoring repor

The values in the monitoring repor

/

b
le

been cross-checked with othet// 2/ were cross verified via the 1ald// 2/ were cross verified via the |

available data? technician log sheet / 9// 12/ availapleschnician log sheet / 9// 12/ availa
in SQS internal laboratory. in SQS internal laboratory.

How were the values in theThe values in the monitoring reporf The values in the monitoring repor

monitoring report verified?

1/1 2/ were cross verified via the |
technician log sheet / 9// 12/ availa
in SQS internal laboratory.

[i// 2/ were cross verified via the |
leechnician log sheet / 9// 12/ availa
in SQS internal laboratory.

/
b
le

Does the data management (fr
monitoring equipment to emissig
reduction calculation) ensure corre
transfer of data and reporting
emission reductions and are necesg
QA/QC processes in place?

rvies, as SQS is accredited with [
rb001, the same data managen
pqiractise were applied in ensuri
ptorrect transfer of data and reporti
580 emission reductions and QA/Q
processes in place.

bJes, as SQS is accredited with 1
edd01, the same data managem
@ractise were applied in ensuri
hgorrect transfer of data and reporti
@f emission reductions and QA/Q
processes in place.

O
ent
9
g
C

In case only partial data are availa

because activity levels or non-activity
parameters have not been monitofed
in accordance with the registered
the mopt
conservative assumption theoreticglly
possible been applied or has a request

monitoring plan, has

for deviation been approved?

bIdot applicable

Not applicable
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DN

€

Assessment/ Observation

Assessment/ Observation

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

. Qelec_cons,y

to the project activity in year y

Quantity of electricity consumed dieQuantity of fuel oil consumed due

quel_cons,y

the project activity in year y

[0

Measuring frequency:

Continuously

Continuously

Reporting frequency:

Every shift (8 hours), 3 shidftday

Every shift (8 hours), 3 shifts a day

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

cYes, the approved revised monitori
gplan / 4/ and AM0013 methodology
66/ require continuous monitoring
the electricity consumed.

h&'es, the approved revised monitori
plan / 4/ and AM0013 methodology]
D66/ require continuous monitoring

the fuel oil consumed.

ng

Df

Type of monitoring equipment:

Mitsubishi MHO6H eiecity meter
(S/N: 9279973)

Not applicable as no fuel oil
required for the operation of th
project activity.

Is accuracy of the monitorin
equipment as stated in the PDD?
the PDD does not specify tf

Hpproved revised monitoring plan
ell.

gThere is no accuracy indicated in thilot applicable.

accuracy of the  monitoringThe accuracy of the meter used|is
equipment, does the monitoringt2.0%, which was checked via the
equipment represent good monitoringanufacturer’s specification / 62/.
practise? The monitoring equipment represgnt
good monitoring practise as it hag a
reasonably high accuracy.
Calibration frequency /interval: 12 months Not apgble.

Is the calibration interval in line wit
the monitoring plan of the PDD?
the PDD does not specify tf
frequency of calibration, does tf
selected frequency represent gq
monitoring practise?

NThe calibration interval defined |

né’rovincial

Ifthe approved revised monitoring pl
as either a frequency defined by t
Electricity  Authority,
q®EA) or 12 months, whichever

standard from PEA, SQS has adop
12 months interval / 61/.

IhNot applicable.
AN
ne

S
earlier. Thus in the absence of the
fed

Company performing the calibratior

N

Meter Divisidrpvincial Electricity|
Authority (PEA)

Not applicable.

Did calibration confirm proper Yes, the calibration confirms propgiNot applicable.
functioning of monitoring functioning of the electricity meter.
equipment? (Yes / No):
Is(are) calibration(s) valid for theNo. The calibration was onlyNot applicable.
whole reporting period? performed on 15 March 2010 / 6}/,

outside the current monitoring

period.

The delayed calibration shows t
meter has an accuracy of +0.31
well within its accuracy range at +2
/62/.

A maximum permissible error of 2

for Project Emission Calculation / 3
This is justified as the delayg
calibration revealed that the accurg

0

was included to the measured valjies

/.

e
%1
«

d

cy
of the electricity meter is still withif
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68/.

DN
the permissible error for the metef /
62/. This is conservative and
consistent with EB 52 Annex 60|/

If applicable, has the reported da
been cross-checked with oth
available data?

aitiihe values in the monitoring repor
et// 2/ were cross verified via th
operator log sheet / 14/ available
the biogas plant control room.

econsumption.

Not applicable as there is no fuel

n

DIl

How were the values in th

monitoring report verified?

eThe values in the monitoring repor|

1// 2/ were cross verified via th
operator log sheet / 14/ available
the biogas plant control room.

econsumption.

Not applicable as there is no fuel

n

DIl

Does the data management (fr
monitoring equipment to emissid
reduction calculation) ensure corre
transfer of data and reporting
emission  reductions  and
necessary QA/QC processes
place?

aref emission reductions and QA/Q

rvies, as SQS is accredited with 19
001, the same data managem
pqiractise were applied in ensuri
otorrect transfer of data and reporti

iprocesses in place.

bQes, as SQS is accredited with 19
e9001,
@ractise were applied
hgorrect transfer of data and reporting
@&mission

the same data managen
in ensuri

reductions
processes in place.

and QA/Q

5O
ent
g
of
C

In case only partial data are availa
because activity levels or no
activity parameters have not be
monitored in accordance with tf
registered monitoring plan, has t
most ~ conservative  assumpti
theoretically possible been applied
has a request for deviation be|
approved?

b[Ehe alternative emission reducti
nealculation was calculated as per
eper I-DEV-0406 / 7/. The breakdow
nef the rated capacity for all iten
nenstalled due to the project activi
bmwvas reviewed as part of th

efound to be appropriate.

biNot applicable.
as

n

S

y
e
aubmission of I-DEV-0406 and was

Assessment/ Observation

Assessment/ Observation

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

: Qbiogas_total,y

Quantity of biogas produced a
collected in the digester in yea(wet
or dry basis)

Factory 1

Factory 2

Wcha
hdFraction of methane in the biog
from the digester (wet or dry basis)

Measuring frequency:

Continuously

Continuously

Reporting frequency:

Every shift (8 hours), 3 shidtday

Every shift (8 hours), 3 shifts a day

Is measuring and reporting frequen
in accordance with the monitorin
plan and monitoring methodology

(Yes / No)

cYes, the approved revised monitori
glan / 4/ and AM0013 methodology
66/ require continuous measurem
but did not define the recordir
frequency.

hes, the approved revised monitori
plan / 4/ and AM0013 methodology
R6/  require  at least quarten
gneasuring and reporting frequency.

Type of monitoring equipment:

Factory 1: Eldridge Products; Ing
(EPI) flow meter (S/N: 27031212)

(EPI) flow meter (S/N: 27031211 ar
28022001)

Factory 2: Eldridge Products; Ing.

Ltd. Methane analyser (CAM-3l
S/N: LFB-020)

d

.Anri Instruments and Control Pty.

Is accuracy of the

monitorin

g There is no accuradycated in thg

There is no accuracy indicatethin
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equipment as stated in the PDD?
the PDD does not specify th
accuracy of the monitorin
equipment, does the monitorin
equipment represent good monitori
practise?

Hpproved revised monitoring plan /
élhe accuracy of the meter used
g+1.5% / 36/, which were checked
1dhe manufacturer’'s specification.
ndhe monitoring equipment represe
good monitoring practise as it hag
reasonably high accuracy.

/approved revised monitoring plan /
iBhe accuracy of the meter used

manufacturer’'s specification / 49/.
nthe monitoring equipment repress
good monitoring practise as it hag
reasonably high accuracy.

i&2%, which was checked via the

1/,
is

Calibration frequency /interval:

12 months

12 maenth

Is the calibration interval in line wit
the monitoring plan of the PDD?
the PDD does not specify th
frequency of calibration, does it
selected frequency represent gg
monitoring practise?

NThe calibration interval of th
Ifapproved revised monitoring plan /

gefers to appropriat
néndustry/international standard
dsince there is no industry

international standards, SQS |

adopted the calibration interval of |

months recommended by t
equipment manufacturer EPI / 37/.
Thus, the selected frequen

represent good monitoring practise.

bThe calibration interval of th
dapproved revised monitoring plan /
brefers to appropriat
sindustry/international standards
biinternally carried out measurement.
&ince there is no industry

| 2nternational standards, SQS |
h@dopted the calibration interval of ]
months according to SQS interr
Cprocedure for calibration of metha

SI), in accordance with ISO 9001
16/.

Thus, the selected frequen
represent good monitoring practise.

analyser (Doc. No. WI-CA-019-4;

Company performing the calibration|:

Eldridge Pradudnc. (EPI) / 32/
33/

Entech Associate Co., Ltd. / 48/

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

I Yes, the calibration confirms prop
?functioning of the EPI flow meters.

biYes, the calibration confirms prop
functioning of the Anri methan
analyser.

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

eFactory 1: Eldridge Products; Ind
(EPI) flow meter (S/N: 27031213
was calibrated on 17 November 20
and valid until 16 November 2009
31/, prior to the end of curre
monitoring period of 30 Novembég
2009. Nevertheless, as there were

1 July 2009, no adjustment is requi
for the readings recorded.

(EPD) flow meter (S/N
27031211/8022001) was calibrat
on 29 March 2008 and valid until 2
March 2009 / 32/, prior to the start
the current monitoring period of 1
April 2009. The delayed calibratig
on 12 December 2009 / 33/ shows
meter has an error of 0.01%, w
within its accuracy range at +1.59
36/.

Factory 2: Eldridge Products; Ing.

.Yes, Anri methane analyser w
O&alid until 10 February 2010 / 48/.

/

ht

r

no

h

readings recorded for this meter after

ed

d
8
pf
5
n
he
gl
/

D

f

A maximum permissible error (¢

0S

)calibrated on 11 February 2009 agnd
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&
<

1.5% was deducted to the measufed

:L

values / 2/. This is justified as the

delayed calibration revealed that
accuracy of the biogas flow meter
still within the permissible error fqg

the meter. This is conservative anhd

consistent with EB 52 Annex 60 / 69

e
is
r

/

If applicable, has the reported da

aitdihe values in the monitoring repor

The values in the monitoring repor

/
e

been cross-checked with othet// 2/ were cross verified via thel// 2/ were cross verified via th

available data? operator log sheet / 9/ available in fheperator log sheet / 9/ available in the
biogas plant control room. biogas plant control room.

How were the values in theThe values in the monitoring reporf The values in the monitoring repor

monitoring report verified?

1// 2/ were cross verified via th

el// 2/ were cross verified via th

/
e

operator log sheet / 9/ available in fheperator log sheet / 9/ available in the

biogas plant control room.

biogas plant control room.

Does the data management (fr
monitoring equipment to emissig
reduction calculation) ensure corrg
transfer of data and reporting
emission reductions and are necesg
QA/QC processes in place?

prvies, as SQS is accredited with I

pqiractise were applied in ensuri
otorrect transfer of data and reporti

D

rb001, the same data managen

afy emission reductions and QA/Q
processes in place.

bJes, as SQS is accredited with 1

@ractise were applied in ensuri
hgorrect transfer of data and reporti

edd01, the same data managem

@f emission reductions and QA/(Q
processes in place.

6O
ent
9
g
C

In case only partial data are availa

monitoring plan, has

for deviation been approved?

bidot applicable.
because activity levels or non-activity

parameters have not been monitojed

in accordance with the registered

the mopt

conservative assumption theoreticglly

possible been applied or has a request

Not applicable.

Assessment/ Observation

Assessment/ Observation

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

: Qbiogas_burner,y

burners (1 and 2) in Factory 1

Qbiogas_burner,y

Quantity of biogas sent for flaring {oQuantity of biogas sent for flaring {o

burners (1 and 2) in Factory 2

Measuring frequency:

Continuously

Continuously

Reporting frequency:

Every shift (8 hours), 3 shdtday

Every shift (8 hours), 3 shifts a day

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

cYes, the approved revised monitori
plan / 4/ and AM0013 methodology
66/ require continuous measurem
but did not define the recordirn
frequency.

h'es, the approved revised monitori
plan / 4/ and AM0013 methodology
PR/ require continuous measurem
dout did not define the recordir]
frequency.

9

el

Type of monitoring equipment:

Burner 1: Alia Group Inc. AVF700(Q
vortex flow meter (S/N: 09110106)

Burner 2: Alia Group Inc. AVF700(Q
vortex flow meter (S/N: 09110005)

Burner 1: Alia Group Inc. AVF700(Q
vortex flow meter (S/N: 09109904)

Burner 2: Alia Group Inc. AVF700(Q
vortex flow meter (S/N: 09110207)

Is accuracy of the monitorin
equipment as stated in the PDD?

Hpproved revised monitoring plan /

/approved revised monitoring plan /

gThere is no accuracy indicated in th&here is no accuracy indicated in the

/.

the PDD does not specify th

e€lrhe accuracy of the meter used

iBhe accuracy of the meter used

IS
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accuracy of the monitorin
equipment, does the monitoris
equipment represent good monitori
practise?

g+1.0% / 42/, which were checked
1dhe manufacturer’s specification.
nghe monitoring equipment represq
good monitoring practise as it has
reasonably high accuracy.

ia&1.0% / 42/, which were checked \
the manufacturer’s specification.
nthe monitoring equipment represe
good monitoring practise as it has
reasonably high accuracy.

a

nt

Calibration frequency /interval:

12 months

12 menth

Is the calibration interval in line wit
the monitoring plan of the PDD?
the PDD does not specify th
frequency of calibration, does it
selected frequency represent gd
monitoring practise?

hThe calibration interval of th
Ifapproved revised monitoring plan /
aefers to appropriat
néndustry/international standard
dsince there are no industry
international standards, SQS |
employed their internally define
calibration interval of 12 month

other flow meter used for the sai

purpose employs 12 mont
calibration interval as well / 16/.
Thus, the selected frequen

represent good monitoring practise.

bThe calibration interval of th
4approved revised monitoring plan /
brefers to appropriat
sindustry/international standard
pEince there are no industry
amternational standards, SQS
demployed their internally defing
scalibration interval of 12 month

nether flow meter used for the sar
\purpose  employs 12 mont
calibration interval as well / 16/.

Cyhus, the selected frequen
represent good monitoring practise.

S

which is reasonable considering thehich is reasonable considering the

Company performing the calibration|:

The flow metars calibrated by th
manufacturer, Alia Group Inc. / 3§
39/.

bThe flow meters are calibrated by t
fmanufacturer, Alia Group Inc. / 40
41/

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

r Yes, the calibration confirms prop
?functioning of the Alia Group Ing
flow meters / 38// 39/.

biYes, the calibration confirms prop

flow meters.

. functioning of the Alia Group Ingd.

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

eBurner 1: Alia Group Inc. AVF700(
vortex flow meter (S/N: 0911010
was calibrated on 1 April 2009 a
valid until 31 March 2010 / 38/.

Burner 2: Alia Group Inc. AVF700(Q
vortex flow meter (S/N: 091100071

valid until 31 March 2010/ 39/.

!

Burner 1: Alia Group Inc. AVF700(Q
wortex flow meter (S/N: 09109904

valid until 31 March 2010 / 40/.

Burner 2: Alia Group Inc. AVF700(Q
pvortex flow meter (S/N: 09110201

was calibrated on 1 April 2009 arndvas calibrated on 1 April 2009 arfd

valid until 31 March 2010/ 41/.

dvas calibrated on 1 April 2009 afd

)

)

If applicable, has the reported da

aitdihe values in the monitoring repor

The values in the monitoring repor

/
e

been cross-checked with othet// 2/ were cross verified via thel// 2/ were cross verified via th

available data? operator log sheet / 9/ available in fheperator log sheet / 9/ available in the
biogas plant control room. biogas plant control room.

How were the values in theThe values in the monitoring reporf The values in the monitoring repor

monitoring report verified?

1// 2/ were cross verified via th

biogas plant control room.

el// 2/ were cross verified via th

biogas plant control room.

/
e

operator log sheet / 9/ available in fheperator log sheet / 9/ available in the

Does the data management (fr
monitoring equipment to emissig
reduction calculation) ensure corrg
transfer of data and reporting

emission reductions and are necess

QA/QC processes in place?

prvies, as SQS is accredited with I
rb001, the same data managen
pqiractise were applied in ensuri
ptorrect transfer of data and reporti
530 emission reductions and QA/Q
processes in place.

bJes, as SQS is accredited with 19
edd01, the same data managem
@ractise were applied in ensuri
hgorrect transfer of data and reporti
@f emission reductions and QA/Q
processes in place.

0
ent
g
ng
C

In case only partial data are availa

bidot applicable.

because activity levels or non-activi

Not applicable.

ty
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&
<

parameters have not been monito
in accordance with the register
monitoring plan, has the mo
conservative assumption theoreticg
possible been applied or has a reqt
for deviation been approved?

red
ed
st

lest

Iy

Assessment/ Observation

Assessment/ Observation

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

: Qbiogas_ﬂare,y
Quantity of biogas sent for flaring

Qbiogas digester,y
Quantity of biogas from the digest

yeary

Measuring frequency:

Continuously

Continuously

Reporting frequency:

Every shift (8 hours), 3 shidtday

Every shift (8 hours), 3 shifts a day

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

cYes, the approved revised monitori
glan / 4/ and AM0013 methodology
“B6/ require continuous measurem
but did not define the recordir
frequency.

h'es, the approved revised monitori
plan / 4/ and AM0013 methodology
PR/ require continuous measurem
cgout did not define the recordirn
frequency.

Type of monitoring equipment:

Eldridge Productsg.I(EPI) flow
meter (S/N: 25100705/26120501)

Fluid Components International LL
(FCI) ST51 flow meter (S/N: 306094

Is accuracy of the monitorin
equipment as stated in the PDD?

the PDD does not specify th
accuracy of the monitorin
equipment, does the monitorir

equipment represent good monitori
practise?

Hpproved revised monitoring plan /
€lrhe accuracy of the meter used
g+1.5% / 36/, which were checked \
1dhe manufacturer’s specification / 36
nghe monitoring equipment represq
good monitoring practise as it has
reasonably high accuracy.

l/approved revised monitoring plan /
iBhe accuracy of the meter used
i&2.0%, which was checked via t
/manufacturer’s specification / 44/.

nthe monitoring equipment represe
good monitoring practise as it has
reasonably high accuracy.

gThere is no accuracy indicated in th&€here is no accuracy indicated in the

i
is
he

nt

Calibration frequency /interval:

12 months

18 manth

Is the calibration interval in line wit
the monitoring plan of the PDD?
the PDD does not specify th
frequency of calibration, does tk
selected frequency represent gd
monitoring practise?

hThe calibration interval of th
Ifapproved revised monitoring plan /
aefers to appropriat
néndustry/international standard
dsince there is no industry
international standards, SQS |
adopted the calibration interval of !
months recommended by t
equipment manufacturer EPI/ 37/.
Thus, the selected frequen
represent good monitoring practise.

bThe calibration interval of th
4approved revised monitoring plan /
brefers to appropriat
sindustry/international standard
pISince there is no industry
amternational standards, SQS H
| 2dopted the calibration interval of ]
henonths  recommended by t
equipment manufacturer FCI / 45/.
Cyhus, the selected frequen
represent good monitoring practise.

Company performing the calibration|:

Eldridge Pradudnc. (EPI) / 35
and Miracle International Technolog
Co., Ltd. / 34/

WFCI) / 43/

Fluid Components International LL[C

-

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

r Yes, the calibrations confirm prop
?functioning of the EPI flow meter.

biYes, the calibration confirms prop
functioning of the FCI flow meter.

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

eEldridge Products; Inc. (EPI) flo

vVFluid Components International LL

meter (S/N: 25100705/2612050

1JFCI) ST51 flow meter (S/N: 306094
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was calibrated on 9 November 20
and valid until 8 November 2010
35/, which resulted in a calibratig
gap from 15 April 2009 to
November 2009. The delayd
calibration on 9 November 20(
shows the meter has an error
0.14% / 34/, well within its accurad
range at +1.5% / 36/.

A maximum permissible error ¢
1.5% was deducted to the measu

delayed calibration revealed that
accuracy of the biogas flow meter
still within the permissible error fg

consistent with EB 52 Annex 60 / 69

)

values / 2/. This is justified as t:Le

the meter. This is conservative and

prior to its installation an

rcommissioning on 1 July 2009

d
9
of

y

f
red

e
is
r

/

D@/as calibrated on 22 June 2009 / 43/,

If applicable, has the reported da

aitdihe values in the monitoring repor

The values in the monitoring repor

/
e

been cross-checked with othet// 2/ were cross verified via thel// 2/ were cross verified via th

available data? operator log sheet / 9/ available in fheperator log sheet / 9/ available in the
biogas plant control room. biogas plant control room.

How were the values in theThe values in the monitoring reporf The values in the monitoring repor

monitoring report verified?

1// 2/ were cross verified via th

biogas plant control room.

el// 2/ were cross verified via th

biogas plant control room.

/
e

operator log sheet / 9/ available in fheperator log sheet / 9/ available in the

Does the data management (fr
monitoring equipment to emissig
reduction calculation) ensure corre
transfer of data and reporting
emission reductions and are necesg
QA/QC processes in place?

prvies, as SQS is accredited with I
rb001, the same data managen
pqiractise were applied in ensuri
otorrect transfer of data and reporti
580 emission reductions and QA/Q
processes in place.

by es, as SQS is accredited with 1
edd01, the same data managem
@ractise were applied in ensuri
hgorrect transfer of data and reporti
@f emission reductions and QA/Q
processes in place.

6O
ent
9
g
C

In case only partial data are availa

bidot applicable.

because activity levels or non-activity
parameters have not been monitojed
in accordance with the registered
the mopt
conservative assumption theoreticglly
possible been applied or has a request

monitoring plan, has

for deviation been approved?

calculation was calculated as per
per I-DEV-0319 / 6/

The alternative emission reduction

as

Assessment/ Observation

Assessment/ Observation

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

:Tflare
Temperature of the exhaust gas of
flare

Flare operation parameter
fiMdinutes that flare is detected duri
the hour h

Measuring frequency:

Continuous

Continuous

Reporting frequency:

Every shift (8 hours), 3 shdtday

Every shift (8 hours), 3 shifts a day

Is measuring and reporting frequen
in accordance with the monitorin
plan and monitoring methodology

cYes, the approved revised monitori
plan / 4/ and AM0013 methodology

h'es, the approved revised monitori
plan / 4/ and AM0013 methodology

66/ require continuous measurem

A6/ require continuous measurem
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(Yes / No)

but did not define the recordi
frequency.

ngut did not define the recordirn
frequency.

g

Type of monitoring equipment:

Siemens/Sitrans  TH30Type-N
Thermocouple (S/N: AZB/U900697

(Nais) Matsushita Electric Works, L{d
[)(S/N: 00912)

Is accuracy of the monitorin
equipment as stated in the PDD?
the PDD does not specify th
accuracy of the monitorin
equipment, does the monitoriy
equipment represent good monitori
practise?

Hpproved revised monitoring plan /
€rhe accuracy of the meter used
g+3.0°C / 30/, which were checked Vj
1dhe manufacturer’s specification.

ndhe monitoring equipment represe
good monitoring practise as it has
reasonably high accuracy.

gThere is no accuracy indicated in th&here is no accuracy indicated in the

4/
.

i/approved revised monitoring plan /
©r in the manufacturer’s specificatio
a

nt
a

/

Calibration frequency /interval: 12 months Not aprdble
Is the calibration interval in line withThe calibration interval of thgNo calibration is required for the ryn
the monitoring plan of the PDD? |fapproved revised monitoring plan /j4time counter.
the PDD does not specify theaefers to appropriatg
frequency of calibration, does thendustry/international standards.
selected frequency represent gadsince there is no industry ¢r
monitoring practise? international standards, SQS Has
adopted the calibration interval of 12
months recommended by the Flarihg
Tool.
Thus, the selected frequenky
represent good monitoring practise.
Company performing the calibration;  Calibration Mgement Co., Ltd. } No calibration is required for the rgn
29/ time counter.
Did calibration confirm proper Yes, the calibration confirms propgiNo calibration is required for the rgn
functioning of monitoring equipment?unctioning of the thermocouple. time counter.
(Yes / No):
Is(are) calibration(s) valid for theSiemens/Sitrans TH300 Type{\No calibration is required for the ryn
whole reporting period? Thermocouple (S/N: AZB/U900697})time counter.
was calibrated on 3 January 2009 gnd
is valid until 2 January 2010 / 29/.
If applicable, has the reported dat@ihe values in the monitoring reporf The values in the monitoring repor
been cross-checked with othet// 2/ were cross verified via thel// 2/ were cross verified via the
available data? operator log sheet / 9/ available in fheperator log sheet / 9/ available in the
biogas plant control room. biogas plant control room.
How were the values in theThe values in the monitoring reporf The values in the monitoring repor

monitoring report verified?

1// 2/ were cross verified via th

biogas plant control room.

/

el/l 2/ were cross verified via the

operator log sheet / 9/ available in fheperator log sheet / 9/ available in the

biogas plant control room.

Does the data management (frg
monitoring equipment to emissid
reduction calculation) ensure corrg
transfer of data and reporting
emission reductions and are necesg
QA/QC processes in place?

prvies, as SQS is accredited with I
rb001, the same data managen
pqiractise were applied in ensuri
otorrect transfer of data and reporti
580 emission reductions and QA/Q
processes in place.

b@es, as SQS is accredited with 1$0
epd01l, the same data managem
@ractise were applied in ensuri
hgorrect transfer of data and reporti
@f emission reductions and QA/Q

processes in place.

19
g
C

In case only partial data are availa
because activity levels or non-activ

ity
parameters have not been monitored
in accordance with the registered

bIdot applicable.

Not applicable.
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&
<

monitoring plan, has the mo
conservative assumption theoreticg
possible been applied or has a reqt
for deviation been approved?

St

lly
lest

Assessment/ Observation

Assessment/ Observation

Data / Parameter: T P
(as in monitoring plan of PDD): Temperature of the biogas Pressure of the biogas in the pipelir]
Measuring frequency: Continuous Continuous

Reporting frequency:

Every shift (8 hours), 3 shidtday

Every shift (8 hours), 3 shifts a day

Is measuring and reporting frequen
in accordance with the monitorin
plan and monitoring methodology

cYes, the approved revised monitori
eplan / 4/ and AM0013 methodology
“B6/ require continuous measurem

h'es, the approved revised monitori
plan / 4/ and AM0013 methodology
PR/ require continuous measurem

(Yes / No) but did not define the recordirldout did not define the recordirlg
frequency. frequency.

Type of monitoring equipment: RTD sensor: Rosemt@int N11| Siemens Pressure Gauge (SIN:
NOOBO30T (S/N: 0541593) AZB/R0100522)
Temperature transmittey}:

Rosemount/3144 (S/N: 0187554)

Is accuracy of the monitoringThere is no accuracy indicated in th&here is no accuracy indicated in the
equipment as stated in the PDD?| Hpproved revised monitoring plan / ffapproved revised monitoring plan / /.
the PDD does not specify thelhe accuracy defined by tHeThe accuracy defined by tHe
accuracy of the monitoringmanufacturer is & / 27/, which ig manufacturer is_+0.5%, which |s
equipment, does the monitoringeasonable for the monitoring of thiseasonable for the monitoring of tHis
equipment represent good monitoringarameter and represent gdoparameter and represent gdod
practise? monitoring practise. monitoring practise.

Calibration frequency /interval: 12 months 12 manth

Is the calibration interval in line withThe calibration interval of theThe -calibration interval of thg

the monitoring plan of the PDD?
the PDD does not specify th
frequency of calibration, does tk
selected frequency represent gd
monitoring practise?

Ifapproved revised monitoring plan /
gefers to appropriat
nenational/international standards. Sirj
dtlere is no national or internation
standard, SQS has adopted
calibration interval of 12 month
recommended by the Flaring Tool.
Thus, the selected frequen
represent good monitoring practise.

dapproved revised monitoring plan /
brefers to appropriat
ceational/international standards. Sin
alhere is no national or internatiory
fretandard, SQS has adopted
scalibration interval of 12 month
which is reasonable for th
Cpquipment.

4/

ce
al
the
S

e

Company performing the calibration|:

Calibration Mgement Co., Ltd.
26/

Calibration Management Co., Ltd.
50// 51/

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

r Yes, the calibration confirms prop
?functioning of the thermocouple.

biYes, the calibration confirms prop
functioning of the thermocouple.

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

eRosemount/68 N11 NOOBO30T (S/
0541593) and Rosemount/3144 (S
0187554) were calibrated on

January 2009 and is valid until
January 2010 / 26/.

NSiemens  Pressure  Gauge (S
MZB/R0100522) was calibrated on
2April 2008 and valid until 17 Apri
2009 / 50/, and 30 April 2009 val
until 29 April 2010 / 51/

Nevertheless, the emission reduct
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calculations do not refer to th
parameter thus no adjustment W
made for the recorded data.

S
as

If applicable, has the reported datdhe values in

been

available data?

cross-checked with othet// 2/ were cross verified via thel// 2/ were cross verified via tH
operator log sheet / 9/ available in fheperator log sheet / 9/ available in the
biogas plant control room. biogas plant control room.

the monitoring report The values in the monitoring repor

/
e

How

monitoring report verified?

were the values in theThe values in

1/ 2/ were cross verified via thel// 2/ were cross verified via tH
operator log sheet / 9/ available in fheperator log sheet / 9/ available in the
biogas plant control room. biogas plant control room.

the monitoring report The values in the monitoring repor

/
e

Does

monitoring equipment to emissig
reduction calculation) ensure corre
transfer of data and reporting
emission reductions and are necesg
QA/QC processes in place?

the data management (frordes, as SQS

w001, the same data manageme®®0l, the same data managen
pqiractise were applied in ensurihgractise were applied in ensuri
otorrect transfer of data and reportihgorrect transfer of data and reporti
530 emission reductions and QA/Q@®f emission reductions and QA/{
processes in place. processes in place.

is accredited with 1$3Qes, as SQS is accredited with 1S

6O
ent
9
g
C

In case only partial data are availa

because activity levels or non-activity
parameters have not been monitofed
in accordance with the registered
monitoring plan, has the most
conservative assumption theoreticglly
possible been applied or has a request
for deviation been approved?

bidot applicable. Not applicable.

Assessment/ Observation

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

Fraction of methane in burner stack gas
(WCH4_stack)

Measuring frequency:

Every quarter

Reporting frequency:

Every quarter

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

This parameter was measured by an extgrnal
laboratory on 3 occasions every quarter, i) first
quarter May to July (test conducted from |10
July to 14 July 2009), ii) second quarter Auglst
to October 2009 (test conducted on 22 Octgber
2009), and iii) third quarter November 2009| to
January 2010 (test conducted on 13 Decerpber
2009) / 19/

Type of monitoring equipment:

U.S. EPA Method 18 /GH Analyzer
(HORIBA))

Is accuracy of the monitoring equipment
stated in the PDD? If the PDD does not
specify the accuracy of the monitoring

afhe accuracy of methane content of burner
stack gas monitoring equipment was not stated
in the approved revised monitoring plan / (4/.

equipment, does the monitoring equipme

Mlethane content of burner stack gas is analysed
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represent good monitoring practise? by third platypratory according to U.S. EFA
Method 18 (H/C Analyzer (HORIBA)).

Calibration frequency /interval: Methane contenbafner stack gas is analysgd
by third party laboratory according to U.S. EPA
Method 18 (H/C Analyzer (HORIBA)).

Is the calibration interval in line with the | The calibration interval of methane content| of

monitoring plan of the PDD? If the PDD | burner stack gas monitoring equipment was|not

does not specify the frequency of stated in the approved revised monitoring plan /

calibration, does the selected frequency | 4/. Methane content of burner stack gaq is

represent good monitoring practise? analysed by third party laboratory according to
U.S. EPA Method 18 (H/C Analyzg¢r
(HORIBA)).

Company performing the calibration: Methane contdriiurner stack gas is analysed
by a third party laboratory, Life ard
Environment Co., Ltd. / 19/, which is accredited
by Thailand’s Department of Industrial Woyk
on ISO/IEC 17025 : 2005

Did calibration confirm proper functioning The PDD does not specify the calibratijon

of monitoring equipment? (Yes / No): interval for methane content of burner stack
gas. Methane content of burner stack gap is
analysed by third party laboratory according to
U.S. EPA Method 18 (H/C Analyzg¢r
(HORIBA)).

Is(are) calibration(s) valid for the whole | Methane content of burner stack gas is analysed

reporting period? by third party laboratory according to U.S. EPA
Method 18 (H/C Analyzer (HORIBA)) / 19/.

If applicable, has the reported data been| The reported methane content of burner sfack

cross-checked with other available data? gas results was cross-checked with certifictes
of analysis during site visit.

How were the values in the monitoring | All the report methane content of burner stack

report verified? gas test results were cross-checked / 19/|and

found to be in order. DNV can determine
data applied in the emission reduc
calculation spread sheet were correct and
the original records.

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

Yes, as SQS is accredited with 1ISO 9001,
same data management practise were appli
ensuring correct transfer of data and repor
1 of emission reductions and QA/QC processe
place.

T
om

all
n

the
bd in
ing
S in

In case only partial data are available
because activity levels or non-activity
parameters have not been monitored in
accordance with the registered monitorin
plan, has the most conservative assumpt

Not applicable.

on

UJ

theoretically possible been applied or ha
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request for deviation been approved? | |

Quantity of fuel oil displaced in year y (Qfue_oily)

This parameter is not a measured parameter builatdd based on the mass flow rate of the
total biogas combusted in the burners and the ripatilue of methane at normal condition
(c.f. Section 3.6)

Grid carbon emission factor (CEF)

This parameter is not a measured parameter builatdd based on combined margin of the
emissions of the current generation mix. Earpostthis value is re-estimated every year,
based on the information of electricity generation Thailand. The emission factor of

electricity generation has been calculated by “Twokalculate the emission factor for an
electricity system” (Version 02.2.0) / 71/.

Consideration about EFyig, OM,,: The simple OM emission factor calculation methed
selected based on the total net electricity geroeratf all power plants serving the system and
the fuel types and total fuel consumption of thejgut electricity system and & for 2009

is calculated. The NCYV for the different fuel typgsre sourced from national available data /
63/. The emission factors for the different fugbayg (coal, natural gas, lignite residual fuel
oil) are following the IPCC default values at thlmver limit of the uncertainty at a 95%
confidence interval as provided in 2006 IPCC Guias on National GHG Inventories / 64/.
Consequently the Operating Margin Emission Fadaletermined to be 0.6034 tg@Wh /

3/.

Consideration about EFyiq, BM,,: The Build Margin (BM) for 2009 was calculated the
data vintage for year (y) in which the project gatien occurs in this monitoring period. BM
emission factor was calculated for the set of poplants that comprises the larger annual
generation among i) 5 most recent power unitgh@)units that comprise at least 20% of the
system generation excluding CDM / 63/. Project pragmnt has chosen the latter approach as
it yields the larger generation. The BM is calcethias the generation-weighted average
emission factor of the sample group m and arriweloket 0.5477 tC&@MWh / 3/.

Calculation of EFyiq,CM,y: The weights Ww and Wem were selected as 0.5 and 0.5
respectively which resulted in the combined maxgin.5756 tCQe/MWh. All the data used

in calculation of grid emission factor is sourceahfi the website of Thailand Greenhouse Gas
Management Organization (TGO). At the time of pcdition of the monitoring report, the
data for 2009 was not made available by TGO. Needts according to EB 51 Paragraph
89, the latest data available during the verifaratshall be incorporated into the calculation of
grid emission factor. Thus, the emission factocualalted for the year 2009 has been applied
in this monitoring period.

Amount of burner stack gasin year y (Qpurner_stacky)

As described in the validation opinion of the reMisof monitoring plan approved on 3 June
2011 / 4/, the project participants firstly condatta measurement campaign by
commissioning an independent laboratory using th8.EPA Method 18 (H/C Analyzer

(HORIBA)) to measure stack gas flow, temperaturd pressure for each of the four (4)
burners for 1 hour over 5 days (i.e. total of 2@isbworth of operation) / 19/. The stack gas
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flow monitored as part of this measurement campaigs divided by the monitored amount
of biogas feed flow into the burner during this BOurs period to obtain the maximum
measured 29.2 Nfstack gas / Nfhfeed biogas ratio. Significantly, during this tegtperiod,
the fuel oil feed stream was shut off, therebywilhy for the derivation of a feed: stack ratio
that is independent of the fuel oil feed streame Thlculation method used to derive this
ratio, including the application of the “Tool totdemine the mass flow of a greenhouse gas in
a gaseous stream”, was cross checked and foundmajste by DNV / 69/.

Furthermore, an additional conservativeness meabkak® been taken into account by
applying the Subsidiary Body for Scientific and feological Advice (SBSTA)
conservativeness factory for uncertainty in thewaltions / 70/, which is a measure adopted
in some CDM methodologies such as AMS-IIl.H. Sevareertainty factors were adopted in
the study, the most conservative factor availablhe study of 1.37 is applied / 70/. As this is
a conservativeness factor, this value will be fikg@ughout the crediting period.

The resultant stack gas: biogas ratio will therefoe the product of the maximum measured
stack gas: biogas ratio obtained in the periodio@asurement campaign and the
conservativeness factor, which in the first vesfion period yields a ratio of 40 Nnstack
gas / Nni feed biogas.

3.6 Assessment of data and calculation of emission rectibns

GHG emission reductions were correctly calculatesingi applicable formulae and
considerations of the baseline and monitoring nalagies AM0013 (version 4) / 66/ and
AMS-I.C (version 12) / 67/.

3.6.1 Baseline emissions

As per AM0013 (version 4) / 66/, the baseline emis¢BE) from the lagoon will be based
on the lower figure of the following two Bfgoonyresults computed in the following manner:
() baseline methane emission less the physicalkalgs hereafter referred as
‘BE jagoon,theoretically @nd (i) actual methane captured and flared/usgdenergy generation,

hereafter referred as ‘Blgoon,monitored.y

BEjagoon,monitored S Calculated via the actual monitored amountiogas fed to the burners in

Factory 1 and 2, and the flare system. As per ajgardeviation request, I-DEV0319 / 6/, the
deviation periods and the resolutions are as foltbvMay 2009 to 31 May 2009 where the
biogas flow during this period will be based on thetual measurement of the meters
GFMO001, 002 and 007 which were installed and pigpealibrated. For the readings of

GFM-002 and GFM-007 that were falling in the pe(g)dhat calibration of equipment was

delayed from calibration frequency requirement,ytieere rectified in as per instruction

provided in EB 52 Annex 60 / 68/. From 1 June 2694 July 2009, the meters GFMO001,
002, 003, 004, 005, 006 and 007 were installed. ginéssion reductions have taken the
lowest of the readings from the "Total of two sokat meters (GFM-001 and GFM-002)" and
the "Total of the four individual meters (GFM-008 GFM-006) for baseline emission

calculation and highest reading for the projectssion calculation. In the period 2 July 2009
to 10 August 2009, the meters GFMO003, 004, 005,0m¥ and 008 were installed. The
emission reductions have taken the lowest of thdings from the "Total meter (GFM-008)"

and the "Total of the four individual meters (GFM30and GFM-006) for baseline emission
calculation and the highest reading for projectssion calculation.

Page 30




DET NORSKE VERITAS i §
Report No: 2010-0124, rev. 01

VERIFICATION/ CERTIFICATION REPORT DN

€

________________________________________________

Sub-total meters replaced in mid-2009

by individual meters @

Burner

v

v

Burner

As the flows are monitored in volumetric flow rageconversion is needed to mass flow rate.

The conversion for this monitoring period was damexccordance to the approved revised

monitoring plan using the ‘Tool to determine thessh\flow of a greenhouse gas in a gaseous
stream’ / 69/. The total Bgoon,monitored y¥as calculated as 36 981 teO

BEjagoon,theoretical,yS Calculated via the monitored COD and amounvastewater entering the
anaerobic digester, the monitored temperature wisclised to calculate the anaerobic
degradation factor due to temperaturg, (the COD in the baseline calculated via the
monitored COD entering the anaerobic digester Aedatjustment factor (0.992) calculated
determined during validation, and the subsequerithane correction factor (MCF) for each
month and the COD available for conversion. As ther requirement of the methodology /
66/, the Blgoon,theoreticalynas to take into account the Project Emissions fiaester physical
leakage ‘PEphy Leakage,m Which was calculated via the monitored amount abgas
combusted, with the physical leakage default valeined in AM0013 version 4 as 0.15 /
66/. The total BRgoon theoreticaryvas calculated as 46 530 tgO

Thus, the lower of two values has been selecteBEpgoonyWhich is 36 981 tCe.

BErel oily Was calculated using the mass flow rate of thal tmbgas combusted in the burners
and the heating value of methane at normal comditidich is the IPCC default value of 50.4
Tj/Gg or 0.03609 MJ/NACH,. The baseline emission from the combustion of foiél

‘BEfuel_oily that is displaced have been capped accordingdgaverage of historical 3 years
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consumption which was validated as 140.6 TJ/ye&f, lwhich is equivalent to 10 615
tCOy/year. For this monitoring period the energy dispth by the biogas captured and
combusted is 89 TJ, well below the capped limit.

3.6.2 Project emissions

project emissions (PE) are due to stack emissiotisel burners and flare ‘B, physical
leakages from anaerobic digester pRE jeakage,m €Missions in the secondary treatment open
lagoon system ‘Pigoon,m, land application of sludge ‘Riage m and consumption of energy
due to the project activity ‘Rergy cons,m

‘PEstackm — The stack emission were appropriately deterchias a function between the

methane fed to the burners and the combustioniexfiees of the burners measured during
the measuring campaign, whereby the methane flothédourners have taken into account
the approach in the approved I-DEV No. 0319 / ®/adldition, the emission for incomplete

combustion of methane at the flare was taken inbmant at 50% as per the flaring tool. The
‘PEstack m Was calculated to be 153 tG©

‘PEphys_leakage,n— Was appropriately determined to be zero asAM0013 (version 4) / 66/
which states “when actual methane capture anddflased for energy generation is selected
as the baseline emission, physical leakage fronerabec digester for estimating emission
reductions shall be taken as zero”.

‘PEjagoon,m - Was appropriately determined via the monito@@dD and amount of wastewater
leaving the anaerobic digester, the monitored teatpee which is used to calculate the
anaerobic degradation factor due to temperatuyettfe COD in the baseline calculated via
the monitored COD entering the anaerobic digested the adjustment factor (0.992)
calculated determined during validation, and theseguent methane correction factor (MCF)
for each month. The default value for the GWP(21 tCQe/tCH,;) and maximum methane
producing capacity (Bo, 0.21) were similarly apgli@he ‘Plgoonm Was calculated to be 6
630 tCQe.

‘PEsiudge_ m- Was appropriately determined via the monitore@0Cand Nitrogen Content of
the sludge removed and the amount of sludge remanddent to the farmers, monitored via
truck scales. The ‘Rfgdge m Was calculated to be 4 tGe&

‘PEenergy cons,i Was appropriately determined via the electricityeter monitoring the
electricity consumption for the biogas facility. ing the site visit, DNV observed that the
project activity involves a decanter facility fonet sludge, however no equipment were
available to monitor the electricity consumptiomu$ as per an approved deviation request I-
DEV 0406 / 7/, electricity consumption for anciffadecanter facilities was calculated and
taken into account to. In addition, there were uel Dil consumption for the operation of the
project activity, thus this is equal to zero. TRE&:hergy cons,mWas calculated to be 508 tG©

3.6.3 Leakage

DNV was able to verify the analysis and calculatiointhe emission reductions in the

monitoring report, and confirm that the calculaare complete and transparent. According
to the methodologies AM0013 (version 4) / 66/ atMd3XI.C (version 12) / 67/, no leakage is

taken into account if the equipment is not transf@ifrom another activity. Thus, there is no
leakage for the project activity.
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3.6.4 Emission reductions:
According to the applied methodology, the emisseductions (ER) should be calculated as:
ER/= BE, - PE - LE,

The biogas flared and combusted in burners, etétgticonsumption and emission reductions
claimed for the proposed period were as shownearfahowing table and also could be found
in the ER calculation spread sheet / 2/.

CDM monitoring period Emission reductions by projed activity (tCO .e)
Start date End date BE PE Leakage ER
15 April 2009| 30 November 2009 43 679 7 295 0 36 384

The claimed total emission reductions B8R 36 384 tCQ@ereported for the period 15 April
2009 to 30 November 2009. This is lower to thenested value in the approved revised PDD
of 60 513 tCQe (c.f. Section 3.3).

3.7 Quality of evidence to determine emission reductia

The calibration records for biogas flow metersatietl for monitoring the biogas collected
from the anaerobic digester and sent to the bibgasers in Factory 1 and 2 and flare / 32//
33/1 34// 35/ 38/l 39// 40/ 41// 43/ and methamalyser / 48/ were checked and found
appropriate. Maximum permissible error has beediegpo the respective measured values
during the gap and was found to be consistent B2 Annex 60 / 68/.

The data presented in the monitoring report wesessed by reviewing in detail project
documentation, interviews with representatives aftlon Partners Asiatica and Siam Quality
Starch Co., Ltd. (SQS) collection of monitoring alabbservation of established monitoring
and reporting practices and assessment of thebilgliaof monitoring equipment. This has
enabled the verification team to assess the acguaad completeness of the reported
monitoring results and verify the correct applioati of the approved monitoring
methodology. All necessary documentation is codléctreferenced and aggregated and is
easily accessible in excel format.

3.8 Management system and quality assurance

The project is operated and managed by Siam Qu&taych Co., Ltd. (SQS) who is the
project proponent. The site has establish a dagsunement and recording protocol for all
relevant data needed, based on the monitoring @lalined, and taking into account the
QA/QC comments in section B.7.1 of the revised FBD

SQS is ISO 9001 certified and has a well-definechageament system in order to ensure a
successful operation of the project and the crégilaind verifiability of the ERs achieve. The
organisational structure, responsibilities, compeies, non-conformance handling, internal
audits and management review for the project wamdoto be adequate. The quality of
monitoring equipment was checked via it's specifaaand is assured through calibration /
21/-/ 62/, and the quality of the monthly emissi@duction calculation spread sheets / 2/
assured through cross checking of readings betweemnaw data recorded on-site / 9// 10//
11/7 12// 13// 14/ and the results submitted forfication / 2/.
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The management and operational system: the redyldies and authorities for monitoring
and reporting are in accordance with the respditg@ki and authorities stated in the
monitoring plan.

Page 34




DET NORSKE VERITAS i §
Report No: 2010-0124, rev. 01

VERIFICATION/ CERTIFICATION REPORT DNV

€

4 CERTIFICATION STATEMENT

DNV Climate Change Services AS (DNV) has perforthedverification of the emission
reductions that have been reported for the “Sianal@u Starch Wastewater Treatment and
Energy Generation Project in Chaiyaphum, ThailafddNFCCC Registration Reference No.
1993) for the period 15 April 2009 to 30 Novemb@d2

The project participants are responsible for thdlexion of data in accordance with the
monitoring plan and the reporting of GHG emissioeductions from the project.

It is DNV’s responsibility to express an indepertdegrification statement on the reported
GHG emission reductions from the project. DNV duatsexpress any opinion on the selected
baseline scenario or on the validated and registé?®D.

DNV conducted the verification on the basis of thenitoring methodologies AM0013
(version 04) and AMS-I.C (version 12) and, the seglimonitoring plan approved on 3 June
2011, the Project Design Document of 30 March 2886 the monitoring report (Version

2.2) dated 12 June 2012. The verification inclugechecking whether the provisions of the
monitoring methodology and the monitoring plan wesasistently and appropriately applied
and ii) the collection of evidence supporting teparted data.

DNV’s verification approach draws on an understargdiof the risks associated with

reporting of GHG emission data and the controlplace to mitigate these. DNV planned and
performed the verification by obtaining evidence ather information and explanations that
DNV considers necessary to give reasonable assarahat reported GHG emission

reductions are fairly stated.

In our opinion the GHG emissions reductions of t&&am Quality Starch Wastewater
Treatment and Energy Generation Project in Chaiyaph Thailand” (UNFCCC
Registration Ref. No. 1993) for the period 15 A@@UI09 to 30 November 2009 are fairly
stated in the monitoring report (Version 2.2) daietdJune 2012.

The GHG emission reductions were calculated colyemt the basis of the approved baseline
and monitoring methodologies AM0013 (version 04§ &MS-I1.C (version 12) and the
revised monitoring plan approved on 3 June 2011.

DNV Climate Change Services AS is able to certifit the emission reductions from the
“Siam Quality Starch Wastewater Treatment and Epésgneration Project in Chaiyaphum,
Thailand” during the period 15 April 2009 to 30 Newber 2009 amount to 36 384 tonnes of
CO; equivalent.

Kuala Lumpur and Oslo, 13 July 2012

X a)o? OE A fé««\:b

Simon Wong Yon-Sing Ole A. Flagstad
Verifier Approver,
DNV Kuala Lumpur, Malaysia DNV Climate Change Sm9iAS

Page 35




DET NORSKE VERITAS i §
Report No: 2010-0124, rev. 01

VERIFICATION/ CERTIFICATION REPORT DNV

€

5 REFERENCES

Documents provided by the Project Participants tle#te directly to the GHG components
of the project. These have been used as directsswf evidence for the periodic verification
conclusions, and are usually further checked thioumgerviews with key personnel.

11/

/2]

/3]

/4]

/' 5/

/1 6/

171

/81

/191

/ 10/

/11/

112/

Carbon Asiatica: Monitoring Report for “Sianu&ity Starch Wastewater Treatment
and Energy Generation Project in Chaiyaphum, ThdildUNFCC Ref 1993), Version
1 dated 1 December 2009 for publication and Vergi@udated 12 June 2012 submitted
for request for issuance

Carbon Asiatica: Excel spreadsheet with emissireductions calculations for Siam
Quality Starch Wastewater Treatment and Energy faéna Project in Chaiyaphum,
Thailand, titled:2009.12.24 SQS CER calcs - CONFIDENTIAL (for DN&seynly).xls
submitted with the MR published, ardd SQS CERs calcs (finadhd 4. SQS CERs
calcs (final clean).xlsubmitted for request for issuance

Carbon Asiatica: Excel spreadsheet with gmdission factor calculations for Siam
Quality Starch Wastewater Treatment and Energy faéna Project in Chaiyaphum,
Thailand, titled:5. Thai Grid Emission Factor 2007-20G21bmitted for request for
issuance

Approved revised monitoring plan for “Siam Qualtarch Wastewater Treatment and
Energy Generation Project in Chaiyaphum, Thailamdéifed 3 January 2011 and
approved on 3 June 2011

Project Design Document for “Siam Quality Starchstéavater Treatment and Energy
Generation Project in Chaiyaphum, Thailand”, versid3 of 30 March 2009

Request for deviation: I-DEV0319: Request for dBerafor missing total biogas meter
for a period of 2.5 months approved by EB on 16:&aper 2010

Request for deviation: I-DEV0406: Request for degrafor missing electricity meter,
measuring the electricity consumption for the dagyl decanter facility approved by
EB on 3 May 2011

Validation Report for “Siam Quality Starch WastegratTreatment and Energy
Generation Project in Chaiyaphum, Thailand”, SGRoreof 6 April 2009 (CDM.
VAL. 1337)

Siam Quiality Starch Co., Ltd. (SQS): Daily log siseecording the biogas flow rate to
the flare and 4 biogas burners, ambient temperdlare operating hours, the COD and
flow rate of effluent entering the digester and COeffluent leaving the digester for
the year 2009

Siam Quality Starch Co., Ltd. (SQS): Individual Isigeets recording the biogas flow
rate to the flare and 4 biogas burners for the 2688

Siam Quality Starch Co., Ltd. (SQS): Weighing recaf sludge generated in the
decanter system for the year 2009

Siam Quality Starch Co., Ltd. (SQS): Log sheet€0D and Nitrogen content of the
sludge for the year 2009
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[ 13/

[ 14/

/ 15/

/ 16/

1171/

/ 18/

/ 19/

1 20/

[ 21/

122/

123/

| 24/

1 25/

/ 26/

Siam Quality Starch Co., Ltd. (SQS): Log sheetstlier daily recordings of the depths
of the open lagoon for the year 2009

Siam Quality Starch Co., Ltd. (SQS): Log sheettha electricity consumption of the
project activity and the electricity invoices fo@S plant for the year 2009

Siam Quality Starch Co., Ltd. (SQS): Native and red starch production records in
Factory 1 and Factory 2 of SQS for the year 2006,/22008 and 2009

Siam Quality Starch Co., Ltd. (SQS): Work Instrao8 Equipment Calibration Plan
following the 1SO 9001 standards (14 January 2009)

Siam Quality Starch Co., Ltd. (SQS): Work Instranog for SQS laboratory for
Standard Nitrogen Testing Procedure using Totald&jd Nitrogen (TKN)

Siam Quality Starch Co., Ltd. (SQS): Work Instranog for SQS laboratory for
Standard COD using Published Study ‘Standard Mefbodater and wastewater’ 16
edition, 1985

Testing results on stack gas flow rate and, €bintent of stack gas at burner stack,
monitored by and analyzed by Life and Environment, @.td. using the U.S. EPA
Method 18 (HORIBA) on 10-14 July 2009, 22 OctoB@09 and 13 December 2009
Siam Quality Starch Co., Ltd. (SQS): Testiegults on sludge nitrogen content using
the Total Kjeldahl Nitrogen (TKN) method dated 1@tGber 2009 and 3 November
2009

Calibration report issued for Shengzhan ThermomieteiSiam Quality Starch Co.,
Ltd.:

S/N: UNO2 calibrated on 19 February 2009 (Calilorais valid from 19 February 2009
to 18 February 2010)

Calibration report issued for Shengzhan ThermomieteSiam Quality Starch Co.,
Ltd.:

S/N: UNO2 calibrated on 20 August 2009 (Calibratiowalid from 20 August 2009 to
18 August 2010)

Calibration report issued for the Master Liquidétass Thermometer by Technology
Promotion Association (Thailand-Japan), calibratisarvices and environmental
analysis department:

S/N: 1963 calibrated on 9 April 2008 (Calibratienvialid from 9 April 2008 to 8 April
2009).

Calibration report issued for the Master Liquidéiiass Thermometer by Technology
Promotion Association (Thailand-Japan), calibratisarvices and environmental
analysis department:

S/N: 1963 calibrated on 30 March 2009 (Calibratewralid from 30 March 2009 to 29
March 2010)

Equipment specification for Shengzhan Thermomegging the accuracy is %G with
measurement range of 0 to 26Qno date)

Calibration certificate issued for Rosemount Thamater by Calibration Management
Co., Ltd.:
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127/

1 28/

1 29/

/ 30/

/ 31/

132/

/ 33/

/ 34/

/ 35/

/ 36/

137/

/ 38/

/ 39/

S/N: 0541593/0187554 (sensor and transmitter réispgg calibrated on 2 January
2009 (Calibration is valid from 2 January 2009 téahuary 2010)

Equipment specification for Rosemount Series 68irRlen RTD Thermometer stating
the accuracy is €8 with measurement range of -50 to 2D@no date)

Equipment specification for Siemens (MAG 6p0@nagnetic flow meter
http://www.lesman.com/unleashd/catalog/transmigegfm_mag50006000_manED5.p
df

Calibration certificate issued for Siemens Therm@mméy Calibration Management
Co., Ltd.:

S/N: AZB/U90006971 calibrated on 3 January 2009lifCation is valid from 3
January 2009 to 2 January 2010)

Equipment specification for Siemens SITRANS TH308eidmometer stating the
accuracy is +% with measurement range of -200 to 1%8D(o date)

Calibration certificate issued for Eldridge Prodydnc. (EPI) thermal gas mass flow
meter by EPI's calibration department:

S/IN: 27031212 calibrated on 17 November 2008 (Catiidn is valid from 17
November 2008 to 16 November 2009)

Calibration certificate issued for Eldridge Prodydnc. (EPI) thermal gas mass flow
meter by EPI's calibration department:

S/N: 27031211/28022001 calibrated on 29 March 2@xibration is valid from 29
March 2008 to 28 March 2009)

Calibration certificate issued by Miracle Interoai@l Technology Co., Ltd.:

S/N: 27031211/28022001 calibrated on 12 Decemb@® ZCalibration is valid from
12 December 2009 to 11 December 2010)

Calibration certificate issued for Eldridge Prodydinc. (EPI) thermal gas mass flow
meter issued by Miracle International Technology, Ctd.:

S/N: 25100705/26120501 calibrated on 9 Novembe®Z@alibration is valid from 9
November 2009 to 8 November 2010)

Calibration certificate issued for Eldridge Prodydinc. (EPI) thermal gas mass flow
meter by EPI's calibration department:

S/N: 25100705/26120501 calibrated on 29 March 2@dibration is valid from 29
March 2008 to 28 March 2009)

Eldridge Products Inc. (EPI) specification for ssrBOOOMP meters: +1.5% of reading,
Measurement range is 0-2400 NCMH (no date)

Eldridge Products Inc. (EPI) recommendation to cmhcnnual calibration for series
8000MP meters (no date)

Calibration certificate issued for Alia Group Inartex flow meter by Alia Group Inc’s
calibration department:

S/N: 09110106 calibrated on 1 April 2009 (Calilwatis valid from 1 April 2009 to 31
March 2010)

Calibration certificate issued for Alia Group Inartex flow meter by Alia Group Inc’s
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/ 45/

! 46/
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/ 48/

/ 49/

/ 50/

/ 51/

calibration department:

S/N: 09110005 calibrated on 1 April 2009 (Calilwatis valid from 1 April 2009 to 31
March 2010)

Calibration certificate issued for Alia Group Inartex flow meter by Alia Group Inc’s
calibration department:

S/N: 09109904 calibrated on 1 April 2009 (Calilwatis valid from 1 April 2009 to 31
March 2010)

Calibration certificate issued for Alia Group Inartex flow meter by Alia Group Inc’s
calibration department:

S/N: 09110207 calibrated on 1 April 2009 (Calilwatis valid from 1 April 2009 to 31
March 2010)

Alia Group Inc. specification for AVF7000 seriesrtex flow meter._+1% of reading,
Measurement range is 0-1000 NCMH (no date)

Calibration certificate issued for Fluid Componeimtigrnational LLC (FCI) flow meter
by FCI's calibration department:

S/N: 306094 calibrated on 22 June 2009 (Calibrasovalid from 22 June 2009 to 31
March 2010)

Fluid Components International LLC (FCI) specifioat for ST51 series mass flow
meter:_+2% of reading, Measurement range is 04D@SFPS

Fluid Components International LLC (FCI) calibratiointerval of 18 months
specification in the manual (no date)

Calibration certificate issued for Siemens (MAG 6P@agnetic flow meter by Siam
Quality Starch Co., Ltd.:

S/N: 7TMEG633000817N465 calibrated on 18 August 2(@dibration is valid from 18
August 2008 to 17 August 2009) and 16 July 2009il¢€sion is valid from 16 July
2009 to 15 July 2010)

Calibration certificate issued for standard weightdibrated by NEC Corporation
(Thailand) Ltd. calibrated on 21 January 2009 (&alion is valid from 21 January
2009 to 31 March 2010)

Calibration certificate issued for Anri Instrumeris Controls Pty. Ltd. (CAM-3L)
online methane analyzer by Entech Services:

S/N: LFB-020 calibrated on 11 February 2009 (Caliion is valid from 11 February
2009 to10 February 2010)

Anri Instruments & Controls Pty. Ltd. specificatidor CAM-3L methane analyzer:
+2% of reading, Measurement range is 0-100% fox 1€klding (no date)

Calibration certificate and report issued for Sieam&itrans P Series Transmitter for
Pressure and Absolute Pressure by Miracle IntemailtiTechnology Co., Ltd.:

S/N: AZB/R0100522 calibrated on 18 April 2008 (®adtion is valid from 18 April
2008 to 17 April 2009)

Calibration certificate and report issued for Siem&itrans P Series Transmitter for
Pressure and Absolute Pressure by Calibration Managt Co., Ltd.:
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/ 58/

/ 59/

/ 60/

/ 61/

162/

S/N: AZB/R0100522 calibrated on 30 April 2009 (®adtion is valid from 30 April
2009 to 29 April 2010)

Siemens Sitrans P Series Transmitter for Pressuté\bsolute Pressure specifications,
accuracy is 0.25% and measurement range is O{plEssure gauge)

Calibration certificate and report issued for MatfToledo Truck Scale by Weights and
Measures Office from the Department of Internaldéra

S/N: 00240926 calibrated on 28 April 2008 (Calilmatis valid from 28 April 2008 to
27 April 2010)

Calibration certificate and report issued for MatfToledo Truck Scale by Weights and
Measures Office from the Department of Internaldéra

S/N: 00241276 FE calibrated on 2 December 2008 il{agion is valid from 2
December 2008 to 1 December 2010)

Calibration certificate and report issued for MatfToledo Truck Scale by Weights and
Measures Office from the Department of Internaldéra

S/N: 5454117-5KF calibrated on 28 April 2008 (Csddiion is valid from 28 April
2008 to 27 April 2010)

Calibration certificate and report issued for MatfToledo Truck Scale by Weights and
Measures Office from the Department of Internaldéra

S/N: 5453962-5KF calibrated on 28 April 2008 (Cwddiion is valid from 28 April
2008 to 27 April 2010)

Calibration interval of once every 2 years for Matt Toledo Truck Scale
recommended by Weights and Measures Office fronbegartment of Internal Trade.

Calibration report issued for Mettler Toledo StamdaNeights by Technology
Promotion Association (Thailand-Japan), calibratisarvices and environmental
analysis department:

S/N: M1443 calibrated on 23 March 2009 (Calibrati®valid from 20 March 2009 to
19 March 2010)

Calibration report issued for Precisa weight sbgl&iam Quality Starch Co., Ltd.:

S/N: 58288 calibrated on 10 April 2009, 8 May 2009une 2009, 2 July 2009, 30 July
2009, 28 August 2009, 25 September 2009, 20 Oct2d@® and 13 November 2009
(Calibration is valid from 15 April 2009 to 30 Nawker 2009)

Calibration report issued for Sartorious CP 224%jktescale by Siam Quality Starch
Co., Ltd.:

S/N: 17111269 calibrated on 10 April 2009, 8 Ma@206 June 2009, 2 July 2009, 30
July 2009, 28 August 2009, 25 September 2009, 20k@c 2009 and 13 November
2009 (Calibration is valid from 15 April 2009 to 8vember 2009)

Calibration report issued for Mitsubishi ElectricH46H electricity meter by Kingdom
of Thailand’s Provincial Electricity Authority (PBA

S/N: 9279973 calibrated on 15 March 2010 (no catibn interval defined by PEA,
however the minimum interval is once yearly astperrevised monitoring plan)
Mitsubishi Electric MH96H electricity meterc@uracy of Accuracy is class 2 IEC
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/ 63/

/ 64/

60521, which is + 2% (no date)

“Summary Report The Study of emission factor f@cticity Generation in Thailand
2010” published by the Thailand Greenhouse Gas Manage@®wganization (Public
Organization)
http://www.tgo.or.th/english/download/publicatioriZ&/2010/GEFReport EN.pdf
Intergovernmental Panel on Climate Chang806 IPCC Guidelines for National
Greenhouse Gas Inventories Volume 2 - Ene2096

Background documents related to the design andéihodologies employed in the design or
other reference documents.

/ 65/

/ 66/

167/

/ 68/

/1 69/

[ 70/

[ 71/

CDM Executive Board: Validation and Verification Waal. Version 01.2, EB 55
Annex 1, dated 30 July 2010

CDM Executive Board: AM0013 “Avoided methane enuss from organic waste-
water treatment” version 4, dated 22 December 2006

CDM Executive Board: AMS-I.C: “Thermal energy fonet user with or without
electricity” version 12, dated 10 August 2007

CDM Executive Board: ‘Guidelines for assessing chamge with the calibration
frequency requirements’ EB 52 Annex 60, dated 1# @y 2010

CDM Executive Board: ‘Tool to determine the massamlof a greenhouse gas in a
gaseous stream’, version 01.

Calculation of Average, Uncertainty Range, and &lity of Regional Climate
Changes from AOGCM Simulations via the “RelialyilEnsemble Averaging” (REA)
Method:

http://unfccc.int/resource/docs/2003/sbsta/10ad2.pd

CDM Executive BoardTool to calculate the emission factor for an eleity system
Version 02.2.0 of 3 June 2011

Persons interviewed during the initial verificatioar persons who contributed with other
information that are not included in the documdistied above.

172/

[ 73/
[ 74/
[ 75/
[ 76/
177/
[ 78/
[ 79/
/ 80/
/ 81/
/ 82/

Kyoko Tochikawa, Carbon Partners Asiatica

Rudh Korsakul, Carbon Partners Asiatica

Prasit Vaiyavatjamai, Carbon Partners Asiatic

Charnyut Wichettapong, Chaiyaphum Provin@#ice for the Ministry of Industry
Wirat Wosri, Siam Quality Starch Co., LtdQS)

Boontham Pantumas, Siam Quality Starch Qd., (SQS)
Daunchay Phomchatturat, Siam Quality Stargh Gd. (SQS)
Thanatcha Krattapong, Siam Quality Starch Cuol. (SQS)
Netchanok Pansuwan, Siam Quality Starch IGd.,(SQS)
Penthip Jatunawarat, Siam Quality Starch d.,(SQS)
Gordon Reynolds, Siam Quality Starch Co., (BRS)
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184/ Pluemijit Buasri, Siam Quality Starch Co., Ltd. (SQS
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Corrective action requests

CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

CAR 1

Decanter facility was not included as g

of the project activity in the registereamissions relating to the ancillary decan

monitoring plan.

In the actual project implementation, t
subsequent treatment step from
anaerobic lagoons involves a slud
separation and decanter system prio
land application. The decanter syst

component and parameters associatieylemission from parasitic consumption

with the ex-post monitoring and

calculations needs to be included in the
registered  monitoring  plan.  Th
methodology  also requires  thencluded in the monitoring plan. T

measurement of the flow rate of slud
generated.

afthe PP wishes to clarify that the proj¢

system, which is a part of the wastews
heeatment system, is already included in
thraonitoring plan.

ge

e PP agrees that sludge remag
pigoNtributes to: a) emission from sludge 4

electricity.

gelaborate:

« Under the registered monitoring pl3
the quantity of sludge removed fro
the system (Qugey) and COD of the
sludge (CORuugey) are to be
monitored.
In accordance with Equation 13 of t
registered PDD, the above monitor
values are used to compute
emissions from sludge. The resultg
emissions reported in the Monitorin
Report V1.0 is 3tCez.

egFor a), sludge removal, this is already addition, the approach to apply t

2Cthe PP has considered the parame
teelated to sludge removed from decar
t€iuggey aNd CODRuagey and these ar
tmeonitored in the  monitoring perio
whereby in the month of October a
November 2009 these sludge remo
valere measured on their COD and Nitrog
rmbntent along with the weights. The proj
afmission related to sludge removal
included in the emission reducti
calculation and monitoring plan.

ocalculation alternative in the methodolo
to calculate the electricity consumption
rthe decanter facility during the period wh
nthe meter was not yet installed was fol
to be conservative and has been apprg
by the CDM Executive Board/ 7/.

NEAR 1 is closed.
ed
he
ant

19

ters
ter

hd
ed
en
bCt
hre

Yy
in
en
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ved
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

provisions of the registered monitorif
plan which stipulates that the quantity
sludge will be monitored either via weig
or flow. There is therefore no need
change the measurement method of slug

For b) emission from parasitic electricit
please see response in CARb.

For Quagey the PP has adhered to the

ng
of
ht

CAR 2

The biogas mass flow rate was meast
in wet basis and subsequently conver
to dry basis using the “Tool to determi
the mass flow of a greenhouse gas i
gaseous stream”, while the Cldontent
was measuring on dry basis. T
conversion of wet basis to dry basis W
not identified in the registered PDD, th
need to be clarified further.

urede PP has decided to file a request
teevision of monitoring plan to reflect th
néact that the method in the “Tool |
ndetermine the mass flow of a greenho
gas in a gaseous stream” is used to con
h&rom wet basis to dry basis.

as

ighe request was approved on 3 June 20

fohe approach to allow flexibility
@neasuring dry or wet basis has b¢
aapproved by the CDM Executive Board
Lflee revised monitoring plan / 4/.

vert

CAR 2 is closed.

11.

ben
in
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DNV’s assessment of response by Proje

CAR ID | Corrective action request Response by Project Padipants Participants

CAR 3 | As per the methodology and registetethe PP has decided to file a request fofhe deviation request to apply the
monitoring plan, the project proponent|ideviation for the period up to July 2009. | alternative calculation in the absence of ghe
required to monitor the total biogas total meter from the biogas digester was
output through a flow meter from therhe request DEV0319 was approved on f6und to be conservative and has bgen
biogas digester. This flow meter waSeptember 2011 and the spreadsheet|amproved by the CDM Executive Boarq /
only installed in July 2009. MR revised accordingly. 6/.

CAR 3is closed.

CAR 4 | In the methodology and the registerehe PP has decided to file a request|fdhe approach to use measurement

monitoring plan the project proponent|isevision of monitoring plan to use artampaign by third party laboratory instead

required to continuously measure thempirically-derived stack gas / Nnfeed

flow rate of the biogas burner sta
gases. However in actual situation
stack gas was calculated based
product of the weighted avera
combustion efficiency of burners whig
was performed every quarterly by
external entity and the amount of ¢tdd
to burners which are
continuously.

thieour measurement campaign.

monitored

ckiogas factor obtained from an annual

on
gd he request was approved on 3 June 2
Fand the spreadsheet and MR revi
aaccordingly.

POn the parameter “flow rate of the bio
burner stack gases” has been approve
the CDM Executive Board in the revis
Ohbnitoring plan / 4/.

sed

CAR 4 is closed.

of direct measurement by the project er;iity

as

by
bd
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

Ct

CAR 5

It was verified that the electricity met
measuring the project facilit
consumption was not formally calibrats
from the commissioning of the biog
facility. This is not in accordance to tk
methodology and registered monitori
plan where it is required that @t
electricity meter to be calibrated
appropriate industry standards.

The electricity meter installed in th
control room also does not measure
electricity consumption of the decant
system installed in 2009. This needs tg
further clarified.

eiJpon  enquiry  with  the  Provincig
yElectricity Authority (PEA), it has beel
edlarified that PEA does not require SQS|
agarry out the calibration of its intern
nelectricity meters. In other words, indust
ngtandard is there is no requirement
ealibration. It is noted however that t
[eelectricity meters are considered accuf
and in good condition,
ecomparison between:

tlig The total of SQS’s readings of fo
er internal meters, consisting of: the biog
be plant, factory 1, factory 2 an

CMF+RO.

(il The PEA invoice for the entire factol
that is generated based on the Pk
owned, PEA-calibrated meter.

The comparison sheet submitted during

site visit show that the error of the mets

are very small, with theerror for the sum
of four SQS meters and the PEA-calibra

total meter averaging 0.99% over a 1

month comparison perio

([120,583,019kWh 119,395,200kW

/119,395,200kWh ). The error for th

biogas facility meter alone is therefg

considered much smaller than the 0.9

error for four meters.

IThe approach to apply the calculati
n alternative in the methodology to calcul
ime electricity consumption during t
aperiod when the meter was not yet insta
ryvas found to be conservative and has 4
fapproved by the CDM Executive Board/
he

installed in the project boundary measur

uthe electricity consumption due to t
gwoject activity has been approved by
dCDM Executive Board in the revisq
monitoring plan / 4/.

y
FEAR 5 is closed.

the
br's

ted
p3-
d
h]
e

re

0%

pN
te
e
ed
een
/.

are addition, the approach to revise the
based on thealibration interval for the electricity met

pr
ng
he

he
d
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

The total electricity consumption

therefore 80.5x8x38=24,472kWh, adding

approximately 12tCQ to
emissions.

the project

SQS plans to install a separate meter
the decanter system, due to the dista
from the biogas system.

For the missing meter for the decanter

system, the PP has decided to file a req
for deviation to calculate the electrici
consumption based on the rated capacit
the energy-consuming equipment. T
request I-DEV0406 was approved on

S

for
nce

uest
ty
y of
he
03

May 2011.
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Projeft
Participants

CAR 6

Calibration gaps were identified for tf

following monitoring equipment:

a) Eldridge Products; Inc. (EP
flow meter S/N:
25100705/26120501;

b) Eldridge Products; Inc. S/N
27031211/8022001;

c) MH96H electricity meter (S/N
9279973)

né he delayed calibration has been dealt v
according to EB52 Annex 60 Guidelines
)for assessing compliance with t
calibration frequency requirements

:The sheet entitled “Corrected Values
EB52 ANNEX60" has been added to t
spreadsheet and the MR revis
accordingly.

hen 9 November 2009 shows the meter
eah error of 0.14% / 34/, well within ifs

vit) Eldridge Products; Inc. (EPI) flow meter

(S/N: 25100705/26120501) was calibrajed

hen 9 November 2009 and valid until|8

November 2010 / 35/, which resulted il a
calibration gap from 15 April 2009 to |8
November 2009. The delayed calibration
has

accuracy range at +1.5% / 36/.
A maximum permissible error of 1.5% wps

deducted to the measured values / 2/. This
is justified as the delayed -calibratipn
revealed that the accuracy of the biogas
flow meter is still within the permissible
error for the meter. This is conservative
and consistent with EB 52 Annex 60 / 68.

b) Eldridge Products; Inc. (EPI) flow meter
(S/N: 27031211/8022001) was calibrated
on 29 March 2008 and valid until 28 Margh
2009 / 32/, prior to the start of the curr¢nt
monitoring period of 15 April 2009. The
delayed calibration on 12 December 2009 /
33/ shows the meter has an error of 0.0L%,
well within its accuracy range at +1.5% /
36/. A maximum permissible error of 1.50%6
was deducted to the measured values | 2/.
This is justified as the delayed calibratipn

revealed that the accuracy of the biogas
flow meter is still within the permissible
error for the meter. This is conservative
and consistent with EB 52 Annex 60 / 68.
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

c) A maximum permissible error
2% was included to the measured val
for Project Emission Calculation / 2/. T
delayed calibration shows the meter hag
accuracy of _+0.31%, well within it
accuracy range at +2% / 62/. This

)

is

justified as the delayed calibration reveajed

that the accuracy of the electricity mete
still within the permissible error for th

IS
e

meter / 62/. This is conservative anhd

consistent with EB 52 Annex 60 / 68/.

CAR 6 is closed.
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DNV’s assessment of response by Proje

CAR ID | Corrective action request Response by Project Padipants Participants
CAR 7 | It is unclear to why the grid emissigrAt the time of submission of thethe emission factor of electricify
factor applied in the published MR lisnonitoring report to the DOE, the lateésheneration has been calculated by “Too| to
calculated from data collected in 2005|tavailable data was for 2005 to 2007. Thisjculate the emission factor for hn
2007, when the project generation occuveas verified by the DOE and in accordancgectricity system” (Version 02.2.0) / 71/.
in 2009. with EB51 paragraph 89.
Subsequent to the submission, on 29 ‘]u;r%fg“)nnpsllfI eg&oneﬁ?s()s?;nlz?gao?I\ggl:cjgfi‘( n
2011, data for year (y), i.e. 2009, becam%ethod is selected based on the total|net

publicly available. Also in accordance wi

data becoming available durin
verification, the MR was revised to reflg
the data for year (y).

EB51 paragraph 89, due to more recen

e
S

1 rving the system and the fuel types
(iotal fuel consumption of the proje

lectricity system and By for 2009 is
calculated. The Operating Margin Emiss
Factor is determined to be 0.60

tCO/MWh / 3/.

Consideration about EFy4, BM,,: The
Build Margin (BM) for 2009 was
calculated as the data vintage for year
in which the project generation occurs
this monitoring period. BM emission fact
was calculated as 0.5477 tgRWh / 3/.

Calculation of EFgig,CM,,: The weightg
Wowm and Wy were selected as 0.5 and
respectively which resulted in th
combined margin of 0.5756 tG&MWh.
All the data used in calculation of gr
emission factor is sourced from the webj
of Thailand Greenhouse Gas Managem

tréfctricity generation of all power plants
and
Ct

on
34

(¥)

d
bite
ent

Organization (TGO).
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Projeft
Participants

At the time of publication of th
monitoring report, the data for 2009 was

not made available by TGO. Neverthelg¢ss
according to EB 51 Paragraph 89, the lajest
data available during the verification shgll

be incorporated into the calculation of gfid
emission factor. Thus, the emission faqgtor
calculated for the year 2009 has bg¢en
applied in this monitoring period.

CAR 7 is closed

U

14

Clarification requests

CLID

Corrective action request

Response by ProjedParticipants

DNV’s assessment of response by Projeft
Participants

CL1

The information of the project status i.As pointed out, the following items will be
including the biogas production amd added to the monitoring report:
deviation or emergencies occurred durjrgStatus of project implementation
the verification period and all associatedA description of QA/QC procedures
requirements as per the “Guidance
completeness check of
issuance”, Annex 68 of EB 48 should
reflected in the monitoring report.

onComparison of the actual versus exped
f@CERSs. It is noted no “significant increas
bkas occurred.

teebort.

e

2 OK, the content required as per the

“Guidance on completeness check |of
request for issuance”, Annex 68 of EB 48
has been reflected in the revised monitoiing

CL 1 is closed.
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CLID

Corrective action request

Response by ProjedParticipants

DNV’s assessment of response by Proje
Participants

Ct

CL2

The adjustment factor of 0.992 has beg
used in the emission calculations of {
baseline emission due to open lagoor
the monitoring report. However, th
value which is arex-antevalue has no
been mentioned in the register
monitoring plan.

»driie PP wishes to explain that this
nderived from the following two validate
figures:

ie COD that enters the lagoon =15 kg/n
t which was validated by the validatir
ed DOE based on a 1-year historig
record. While Table 10 and Secti
B.7.1. of the registered PDD whig
mentions the 15 kg/frdoes not mentior

the same number for
parameter, stating it is based
historical records. The same reco
submitted to the validating DOE we
submitted to DNV during the site vis
which shows a 1-year record of 15.0
kg/nr.

e« COD that leaves the lagoon with t
effluent = 0.12 kg/rf) validated and
mentioned under Section B.6.2.

calculated figure of AD=0.992 is n
explicitly mentioned in the PDD, th
underlying input values necessary
calculate AD was validated and mentior

i®K, DNV has checked that the inp
dparameters to calculate the adjustm
factor was validated during validation, th
nthe application of this adjustment factor
gustified and appropriate.

al
DN

ICL 2 is closed.
1

that is based on historical records, Table
7 (for the investment analysis) menti%'r:s

the same

on
rds
re

t
23

he

The above two figures show that while the

Dt
e
to
ed

Ut
ent
S
re

in the registered PDD.
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CLID

Corrective action request

Response by ProjedParticipants

DNV’s assessment of response by Proje
Participants

CL3

As per the registered monitoring plan, 1

product of the measured flow rate and
measured COD load should be dou
checked against the factory’'s staf
production records. This was foul
lacking in the monitoring report.

hdevised MR.

hEhe comparison between the factory’®K, the crosschecking of the measu
tiedarch production versus the product

praeasured flow rate and the measured GQiBoduction records have been verified
c9ad has been added to Section 4.2 in|teeidences supplied and the comparison

@OD load against the factory's star

been included in the monitoring report.

CL 3is closed.




DET NORSKE VERITAS

CLID

Corrective action request

DNV’s assessment of response by Proje
Response by ProjedParticipants Participants

CL4

The total biogas production from thdhe methodology AMO0013 version |4The approach to apply the alternat

operation log records was
through 3 means.

a) Combined flow meter

b) Meters located at Factory 1

¢) Individual meters located at the

burners of Factory 1 and 2.

variant with each other

needs to be further clarified.

ve

reviewekgduires two sets of meters. They are (tisalculation in the absence of the total meter

and 2,

reasons for this replacement were:

2006, raising concern abouyiossible

regularly); and
(i) Unlike the new individual meters,

CDM.

June 2009 onwards.

total meter which is represented by |djom the biogas digester and also
above, and the meters that measure | tthfferences of monitored values in the tgtal
flow to the burners (and flare), which codlénd individual flow meters was found to
be represented by either b) the 2 sub-totainservative and has been approved by the
meters or c) the 4 individual meters aboweDM Executive Board / 6/.
i.e. either b) or c) alone are fully
compliant. CL 4 is closed.
It was found that the total readings aréhe PP wishes to clarify that individugal
with themeters were newly installed for the purpgse
combined meters reading showing muc®f the CDM, and it is its intention to no
lower than the individual meters. Thidonger use the sub-total meters. Two main

() The sub-total meters were getting
relatively old, having been installed |in

deterioration in accuracy (it is noted
calibration has been carried qut

which can be calibrated locally, the qgld
meters need to be shipped to the U.S.
for calibration. The PP was concerned
about its ability to strictly adhere to the
calibration requirements required by the

Therefore, for the purpose of the CER
calculation, the PP believes it is appropripte
to use the individual meter results fram

he

e
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CLID

Corrective action request

Response by ProjedParticipants

Participants

DNV’s assessment of response by Projeft

In terms of the readings, large variatig

meter flow rates during the initial perig
after installation (June to July 2009, wh

total fluctuation being only 1.3%, we
within the permissible error of the fiy
meters (1 meter x +/-2% + 4 meters X

10 August 2009, when the readings
considered relatively unstable (i.e. beya
the permissible error), the PP suggests
deal with this by taking the lowest of ti
two readings, which is represented by
total meters.

the meters were recalibrated). After th
initial period, the variation between the two
sets of meters stabilized, with the average

ns

were observed in the individual and total

d
en
S

I
e
/-

1%). For the period between 1 June 2009 to

are
nd
5 to
ne
the

CL5

Confirmation and sources needs to
provided for the methane heating val
density of methane and emission fag
of fuel oil.

pe Methane heating value and densy.

he, It is proposed that the default NG

tor Vvalue of biogas methane, 50.4 TJ/
and the density of methane, 0.71
kg/Nm® is used for the methan
heating value. It is noted that tl
resultant value, 36.13 MJ/N@H,, is
very similar to the value cited in th
registered PDD, 36.3 MJ/N\@iH,.
used in the original calculations.
Emission factor of fuel oil While the
emission factor originally used

the PP suggests to change it to 74
CO,TJ, which is the latest prevailin

consistent with the registered PDD

\Mmethane and emission factor of fuel

68om IPCCC 2006. Although the G
€@mission factor for thermal
'Qeneration using fuel oil was validated
fixed ex-ante at 77.4 tCQTJ
&egistered PDD, for
purpose the lower value of 75.5 tgTJ

IPCC Guidelines) was applied
Saseline emission calculation / 64/.
5.5t

g

default factor.

CL 5 is closed.

OK, the methane heating value, density

ener

in the
conservativend

of
pil

Bfave been checked and found to be defdults

]
gne

SS

(Table 2.2 , Chapter 1, Volume 2 of 20P6
in t
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CLID

Corrective action request

Response by ProjedParticipants

Participants

CL6

Further clarification is needed on t
following:

a) It is unclear to which option hs
been selected under Step 2 of

Tool to calculate the emission factoparagraph 9 of the said methodology, eit

for an electricity system ;
b)

Step 3 of the Tool,

the Tool;

hés per Table 14 of the registered PD
AMS-I.D is used to compute the gr
emission factor. The prevailin
'Smethodology at the time of submission W
Ih&mS-1.D. Version 12. In accordance wi

margin emission factor, and has relied
the most updated information available

It is unclear to which option hashe Thaj grid system to determine thisalculated at 0.5477 tGMWh, resulting
been selected to determine the buiilg,,

margin emission factor, Step 4 |0

ission factor.

rThe PP has opted to use the combinetbnitoring period/ 63/.

DNV checked Grid Emission Factor

g‘Tool to calculate the emission factor f
/e electricity system” version 02.2.1". A

(TGO) (Public Organization) for year 20
where the data generation occurs in
The operatis
anargin  was calculated at 0.60
[aCO,/MWh while the build margin wa

in combined margin of 0.5756 tGMMWh.

CL 6 is closed.

CL7

It was identified through the operatiorfal Nis has been corrected in the revi

records that the flaring occurred twi
(12" and 1%) in the month of May 200

and the temperature of the flare measyrégnissions, and ~0.9tGncrease in projea
on 12 May was measured to be 830

Further clarification is needed on t

c&alculation, resulting in a 0.6tGAncrease
pin CERs (~1.6tCQ increase in baselin

emissions) for the monitoring period.
he

560K, the revised calculation has taken i

consideration the emissions due to o

eflaring, which is calculated to be 3 tg©

t
CL 7 is closed.

DNV’s assessment of response by Projeft

i
tion

omission of the project emissions due| to
flaring on 13 May 2009 in the emission
reduction spreadsheet.

Df

drhai National Grid is calculated following
DI

hdata used to calculate the emissions faftor
hiexr publically provided by Thailan
a combined margin or weighted averagereenhouse Gas Management Organiz

It is unclear to which option hasemission factor is to be used.
been selected to determine the
operating margin emission factg

9
his
g

B4

s

]

Nto
pen
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CLID

Corrective action request

Response by ProjedParticipants

DNV’s assessment of response by Proje
Participants

Ct

CL8

Magnetic feed flow meter calibration w
performed internally. The proje

od he internal calibration as described dur
~the site visit is conducted in accordar

proponent is required to demonstrate th@ith 1ISO9001 Quality Assurance syster

the calibration was conducted
accordance to

industry/international standards.

ifPetails of the calibration method we)

appropriatéubmitted in a separate 2-page docum

on 23/01/2010.

YK, since there are no industry

daternational standards, SQS has emplo
ngheir internally defined calibration interv,
ref 12 months which is derived from thd

type of meters in their core business
starch processing / 16/.

SQS with calibrated standard weights ug
SQS internal procedure for calibration
magnetic flow meter (Doc. No. 26-03-M
in accordance with 1ISO 9001 / 16/.

The standard weights are calibrated
NEC Corporation (Thailand) Ltd.

The yearly calibration

The flow meter is internally calibrated by

is consider¢

or
yed
il

r

estandard practise of calibrating the sgme

of

ng
of

reasonable as the flow meter is

period.

CL 8 s closed.

ot

subjected to harsh conditions and is fixegl at
one location throughout the monitoripg
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CLID

Corrective action request

Response by ProjedParticipants

DNV’s assessment of response by Proje
Participants

Ct

CL9

Existing calibration frequencies for t
biogas flow meters, methane analyz
COD and Nitrogen Content analys
apparatus, temperature and press
meters and weight scales needs tg
demonstrated to be in-line with th
appropriate national/internation
standards.

hén view of the lack of an industry standg
eds elaborated by SQS staff during the
igisit, SQS has adopted an internatio
signdard (the 1SO9001 Quality Assurar
bpstem) in relation to calibration af
nealibration  frequencies. The 1S090
arequires that:

« An initial calibration period is set. Th
norm is 12 months, and SQS uses
initial calibration period of 12 month
not just for the CDM project activity bu
also for its factory
Exceptions to this are 18 months for t
sub-total and flare meters (due to ng
to ship to US, to be retired part
because of this reason as elaborate
response to CL4), 24 months for wei
bridge, which is calibrated according
the Weights and Measures Act, and
the electricity meter.

« Limits of accuracy are established
reference to process
manufacturer's specifications or oth
methods approved by the ISO 90
Quality Assurance system.

equipment.Inc.

requirements,

rdOk, DNV has accepted the calibrati
siteterval for the biogas flow meters whi

bN
th

nate based on the manufacturer's calibra
n@xcept from Alia, which does not provi
nduch information, thus the
Dtalibration interval is

eother manufacturers employed in

amonitoring plan uses yearly calibration
swell.
itcalibrated by the manufacturer, Alia Gro

h®imilarly, the methane analyser

rddllowing the calibration interval of 1
Ilynonths as there was no industry
drniranufacturer's recommended standard.

tonce every month which is reasonable
fahey are not subjected to harsh conditi
and is only used in the laboratd
bthroughout the monitoring period.

erl 9 is closed.
01

gfihe COD and nitrogen content analysiq i

ion
e

yeany
reasonabje
considering similar biogas flow meter frogm

e
as

Furthermore, the flow meters dre
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CLID

Corrective action request

Response by ProjedParticipants

DNV’s assessment of response by Proje
Participants

After a 12 month period, the calibration

period may be adjusted. If the meters
found to have deviated from
permissible error range, the calibrati
period is to be shortened. It is noted t
the earliest review of the calibration peri
was January 2, 2010 (12 months from
date of earliest calibration, for the biog
temperature meter TIC-002), which fa
outside of this particular CDM verificatio
period.

While there is no industry standard, S
has over the years actively pursy
international  standards for QA/Q
procedures, and has been the stand
setter for the modified starch industry
Thailand. It is noteworthy that th
calibration system is consistent with t

are

the

on
hat
od
the
as
Is
n

DS
ed
C
ard-
in

[
he

system adopted by European starch
companies such as SQS’s previous joint

venture partner, AVEBE BA of th

Netherlands.

e

Forwar

d 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

FAR 1

Not applicable
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Forward action requests from this verification

FAR ID

Forward action request

Response by Project &ticipants

DNV’s assessment of response by Proje
Participants

Not applicable

- 000 -
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Ramesh Ramachandran holds a Master’'s Degree in Environmental Enginegramd a Post
Graduate Diploma in Operations Management.

Possesses a combined experience of more than 1S yeahe field of a) design and
operation/maintenance of wastewater treatment @s$ @f working in wastewater design &
equipment supply, firm), b) environmental consgltimnd c)production integrated
environmental auditing. His experience also covkesfields of developing & designing EMS
systems, resource/energy conservation, waste nsaiion and cleaner production in various
manufacturing process and chemical industries. MVDhe has experience of more than 5
years in validation and verification of numerous KDprojects in DNV, both in India &
abroad. He has also been involved as a Lead Auditddanagement System Audits such as
ISO 9001, ISO 140001 and OHSAS 18001 standardarious industrial sectors for more
than 5 years in DNV.

His qualification, industrial experience and exmgce in CDM demonstrate his sufficient
sectoral competence in energy generation from raiésv energy sources, electrical
distribution, waste handling and disposal and arlimaste management.

Simon Wong Yon Sing holds a Bachelor's Degree in Chemical Engineeriwgh
Environmental Engineering, with a year experience the field of design and
operation/maintenance of wastewater treatment as @aworking in wastewater design &
equipment supply services.

His experience in designing and maintaining the tesater treatment systems covers the
fields of wvarious manufacturing and chemical indest in Malaysia.
He has experience of more than 5 years in validatad verification of numerous CDM
projects in DNV, both in Malaysia and abroad. Hisatjfication, industrial experience and
experience in CDM demonstrate his sufficient settoompetence in “Energy Generation
from Renewable Energy Sources”, “Waste Handling dvdposal’” and “Animal Waste
Management System”.

Felipe Lacerda Antunes holds a Master’s Degree in Production Engineer{@uality) and a
Post Graduate Diploma in Environmental Managememi #&ndustrial Waste Management
and Treatment. Possesses an International expexiefaenore than 10 years in the field of
quality and environmental auditing, working two §gas the responsible of the QMS of Rede
Metroldgica RS and since 1999 as a QMS and EMSa@udiDNV.

He has experience of more than 3 years in validaadad verification of numerous CDM
projects in DNV, both in South America & abroad. ki#s also been actively involved in
Management System Audits such as ISO 9001, ISA140@ OHSAS 18001 standards in
various industrial sectors for more than 10 year®INV.

His qualification and experience in CDM demonstraie sufficient sectoral competence in
energy generation from renewable energy sourcesteMaandling and disposal, and animal
waste management.

Jane Feng Zhao Holds a Bachelor Degree in electric engineeringl automation . Prior to
joining DNV, she has around ten years working elgmee in co-generation power company
covering new-units on-site installation and comimoistg,200MW co-generation units
operation ,energy saving projects and safety assestjob.
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