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1 Description of the changesto the monitoring plan

The project applies the approved consolidated ndetlogies AM0013 Version 04 Avoided
methane emissions from organic waste-water treathaad AMS-1.C version 12Thermal
energy for the user with or without electricity”.

The revision of the monitoring plan is relateda@pintroduction of back-up calculation for the
electricity consumed by the sludge decanter fgcdimd biogas plant auxiliaries during the
year (project emissions), b) calibration of theemnal electricity meters, c) alternative
measurement for the amount of burner stack gagefremissions), d) use of the “Tool to
determine the mass flow of a greenhouse gas irs@oga stream” version 1 for biogas flow
(baseline and project emissions) and e) measureafidsibgas flow and methane content in
either dry or wet basis (baseline and project @omns3. The revisions to the monitoring plan
are described below.

Project emissions:

a) Amount of electricity consumed in the sludgeadesr facility

The validated PDD and the underlying monitoring moeiblogy AM0013 Version 04 for the
project in question require the amount of grid &leity consumed during a period of
monitoring to be measured (m). To determine thewarhof electricity consumed by project
activity, the electricity consumed in the projectivty is measured by internal meters.

It was verified during the site visit that one éteity meter is already installed to measure
electricity consumption of ancillary equipment ltedh at the biogas facility. However, there
has been a delay in installation of the electrigiteter for the sludge decanter system
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(ancillary equipment located away from the maingb® facility). It is noted that because this
is a delay in installation in the first monitoripgriod of 15 April 2009 — 30 November 2009
(it is envisaged the meter will be installed in g@sond monitoring period), the nature of this
request is a deviation, and in response to theficktron raised by the CDM Executive
Board, this will be dealt in a separate request&iation submission.

The proposed revision is to introduce an altereatprocedure to calculate electricity
consumed in the project activity (for the sludgeatser facility and biogas plant auxiliaries).
A check procedure is necessary to confirm undeprallect operating conditions that all the
installed electricity meters are reading corredilyd if it is not reading at all, or is not reading
correctly, a back-up method of calculating the teieity consumption is required.

An alternative approach is introduced in line wtitle more recent versions of methodologies
such as AMS-IIl.H, which allows for the calculatiaf the electricity consumption in the
following manner:

“Alternatively it shall be assumed that all relevaitectrical equipment operate at full rated
capacity, plus 10% to account for distribution lessfor 8760 hours per anniim

Thus, in this proposed calculation it is assumed #il project activity equipment operate at
full rated capacity, plus 10% to account for dimition losses, for 8 760 hours per annum.

Qelec_consy (KWh) = [rated capacity of equipments (kW) x 2#/day) x 365 (days/year)] x
1.10

b) Calibration of the electricity meters installgdthe project activity

The validated PDD and the underlying monitoring meiblogy AM0013 Version 04 have
both stated explicitly that the electricity is te balibrated by appropriate industrial and/or
international standards. However, the project pigiints and the verification team were not
able to identify the industry standards for caliloa of internal electricity meters. It was also
confirmed through follow-up interviews that the HArwial Electricity Authority (PEA) of
Thailand will use its own calibrated external mstdor invoicing and no calibration
requirements have been enforced to the internelrlity meters employed by the end-users.

The project participant therefore requests to eevise monitoring plan such that the
electricity meters will either be calibrated by tHRREA or replaced, at a frequency
recommended by the PEA. In case a firm PEA opirgannot be obtained regarding the
recommended frequency during the course of the evbditing period, the meters will be
calibrated by the PEA or replaced, every 12 momimschever occurs earlier.

c) Alternative measurement for the amount of bustack gas

The validated PDD and the underlying monitoring moeiblogy for the project in question
require direct measurement of the flow rate of biener stack gas. The project participant
requests for a revision of monitoring plan to iastallow for the amount of stack gas to be
indirectly monitored through the use of (a) moretbamount of biogas feed into the burners
(Qbiogas_bumer)s and (b) & Qogas bumery: Qoumer stack fatio (NN stack gas / Nihfeed biogas)
obtained through periodical measurement campaigns.

Two main issues are present that has made diregtaniog impossible, they are:
(i) SQS has thus far been unable to find stack gas fil@ters that will be suitable for
monitoring, given the high temperatures (around®°@dOlarge flows (up to 250 th
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min) and the particulates present

(i) As the burners are co-fired with fuel loiind shares the same stack, even when the
hurdle in (i) is overcome and the total stack daw fis directly monitored, a further
calculation step is involved to determine the stgak amount that is due to the biogas
(gas feed).

Thus, the approach to directly measure stack gassems for the biogas portion is not
feasible in lieu of this. The project participafitstly conducted a measurement campaign by
commissioning an independent laboratory using th8.EPA Method 18 (H/C Analyzer
(HORIBA)) to measure stack gas flow, temperature pressure for each of the four burners
for 1 hour over 5 days (i.e. total of 20 hours \Wwodf operation). The stack gas flow
monitored as part of this measurement campaigndiaded by the monitored amount of
biogas feed flow into the burner during this 20-hperiod to obtain 20 sets of Nrstack gas

/ Nm?® feed biogas ratio. Significantly, during this tegtperiod, the fuel oil feed stream was
shut off, thereby allowing for the derivation offeed: stack ratio that is independent of the
fuel oil feed stream, identified as a practicalljpeon in (ii) above. The calculation method
used to derive this ratio, including the applicatad the “Tool to determine the mass flow of
a greenhouse gas in a gaseous stream”, was credeechand found appropriate by DNV.

In response to the clarification raised by the CENkecutive Board, two conservativeness
measures have been adopted for the determinationeodppropriate Ninstack gas / Nrh
feed biogas ratio.

The first conservativeness measure is to take igieebt of the observed readings during a
particular measurement campaign. During the fiestification period, the maximum 29.2
Nm® stack gas / Nrhfeed biogas figure was recorded. This is the nuastservative
monitored value that can be adopted. As this i®aitored parameter, the value will change
annually and the highest measured value will beertaiato account for each subsequent
measurement campaign.

Furthermore, an additional conservativeness measilirbe taken into account by applying
the Subsidiary Body for Scientific and Technologiéalvice (SBSTA) conservativeness
factory for uncertainty in the calculations, whith a measure adopted in some CDM
methodologies such as AMS-III.H. Several uncerjafattors were adopted in the stiidi

is proposed that the most conservative factor abkalin the study of 1.37 is applied. As this
is a conservativeness factor, this value will Bedithroughout the crediting period.

The resultant stack gas: biogas ratio will therefoe the product of the maximum measured
stack gas: biogas ratio obtained in the periodiosasurement campaign and the
conservativeness factor, which in the first vesfion period yields a ratio of 40 Nrstack
gas / Nni feed biogas. Two other options were proposed ¢olNV to calculate the final
stack gas: biogas ratio, Option a) apply consergatiss factor of 1.02 as a result of the 4.0%
uncertainty range (the uncertainty range for tlaelstgas: biogas activity level ratio is +/-
4.0%. This leads to a SBSTA default factor of 1f02,the uncertainty range of less than or

" Monitoring of the stack gas flow rate and methaoetent of stack gas the burner stacks in two measent
campaigns at each burner stack gas (total 4 byrbgran external entity: Life & Environment Co.,dLtusing
the U.S. EPA Method 18 (HORIBA) during the verifiicen period.

" The fuel oil is a baseline fuel, hence stack gassions for the fuel oil portion is not to be ctethas a project
emission.
* SBSTA uncertainty factdhttp://unfccc.int/resource/docs/2003/sbsta/10ad2 g#).
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equal to 10%), and b) apply conservativeness faft@r02 to correspond to default value for
fugitive emission activity levels. Both options wemdemonstrated in the spreadsheet
calculation yielding a lower stack gas: biogas oratj as compared to using the

conservativeness factor of 1.37.

It is also suggested that the measurement campaignbe conducted annually to determine
the stack gas/feed biogas gas ratio. This annséhge which involves the disruption of
normal operations by shutting off of the fuel dilemm entirely, for a significant period for
each test is considered an appropriate intervangihat the stack gas emissions are a very
minor source of emissions, at only 0.15% of tot##RS. The project proponent and
verification team however welcome any suggestidres Meth Panel and Executive Board
may have.

Baseline emissions:

d) Use of the “Tool to determine the mass flow gireenhouse gas in a gaseous stream
version 1 for biogas flow

The validated PDD and the underlying monitoring moeiblogy AM0013 Version Ofor the
project in question require volumetric flow rate3(year) measurement for the biogas flow. In
the registered monitoring plan, no descriptionngviged on how the biogas flows that are
measured on volumetric basis will be converted &ssrbasis for the calculation of CERs.
The project participant has adopted the methodngineéhe “Tool to determine the mass flow
of a greenhouse gas in a gaseous stream” hergafered as “the Tool”, in the first
monitoring period and requests for the inclusiontlué Tool in the monitoring plan to
properly calculate the mass flow of the gaseowesastrfrom volumetric measurement, which
only came into effect after the project’s registat

e) Measurement of biogas flow and methane conteeither dry or wet basis (baseline and
project emissions)

The validated PDD and the underlying monitoring moeiblogy AM0013 Version Ofor the
project in question require the fraction of methaméiogas to be measured on wet basis.
However the methodology was silent on whether itbgads measurements will be carried out
on a wet or dry basis, but this was addressedeirvéiidated PDD as to be monitored in dry
basis.

In the project activity, the biogas flow rate is asared on wet basis (where flow
measurement is not possible in dry basis for astream), whereas the methane content in
biogas is measured in dry basis which is showrhétable below. In addition, the project
participant wishes to leave flexibility on whethbe biogas measurements will be carried out
on a wet or dry basis, as this may change if aneilmthe meters and analyzers are replaced in
future.

Data/Par ameter Description in Actual practice Description in
registered monitoring | (asat current) | revised monitoring
plan plan
Qbiogas._ totaly Not specified Wet basis Wet or dry basis
Qviogas_burnery Dry basis Wet basis Wet or dry basis
Qviogas_flare,y Dry basis Wet basis Wet or dry basis
Wcha Wet basis Dry basis Wet or dry basis

" Issue 2 (stack gas flow) - Uncertainty Range Qatimn.xIs
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2 Assessment of therevision of the monitoring plan

The proposed revision of the monitoring plan ensarghat the level of accuracy or
completeness in the monitoring and verification m@ss is not reduced as a result of the
revisions

Electricity consumed in the project activityn addition to regular measurement of the
electricity consumption in the project activity psr the monitoring plan, the proposed
alternative electricity consumption calculation ypdes an additional Quality Control to
confirm under all project operating conditions ttreg electricity meter is reading properly
or as a back-up method when malfunction of thetedity meters. During the first
monitoring period where the electricity meter meamsuthe electricity consumption at the
sludge decanter facility was not installed, a retéer deviation will be filed.

Electricity meter calibration:This change does not adversely affect the levelcofiracy
of completeness in the monitoring and verificatpocess, as the project participant has
actively sought PEA guidance and has gone beyoddstry standards (i.e. DNV has
carried out a follow-up interview with the Directof the Supervision and Maintenance
Division, PEA Region 3 and has confirmed that PE#sinot require the end-users to
carry out the calibration of its internal electtycmeters). It is noted however that the
electricity meters are considered accurate andad gondition, based on the calibration
carried out on 15 March 2010 by PEA (beyond thidigalar monitoring period) that
showed an error of approximately 0.3%.

Stack gas flow ratelt appears that the measurement of stack gas wtthle to the
project activity is not possible as the burnersaardired with fuel oil and shares the same
stack. With the revision of the monitoring plane thiogas flow rate into the burners will
be monitored as per current practice and calculatedrding to the maximum measured
ratio of the stack gas and feed biogas gas coupittdthe 1.37 conservativeness factor
adopted from the SBSTA study, which will furthenvgibetter and more conservative
representation of the stack gas due to the condmusti biogas. Reliable quantitative
estimations to describe the impact of the revisi@re not available as the monitoring
plan only works when the stack gas is derived gufeim the biogas stream (project
stream) and the methodology does not provide prvi® estimate the stack gas flow on
a stream where both baseline and project fuel @sept. Whereas in actual practice, the
stack gas flow is due to both biogas (project steand the fuel oil (baseline stream).
Direct measurement of stack gas flow rate due éonttethodology as required by the
methodology is not possible and therefore thereewwr reference figure to compare
against. It is considered that this change doesttrsely affect the level of accuracy or
completeness in the monitoring and verificationcess, as the feed stream itself is
monitored, and the stack gas / fifeed biogas figure is a project-specific, thadésived

in a sound manner for the first verification peremtd the same approach will be adopted
in the subsequent verifications. As elaborated ap@wen that two feed streams are
present and a calculation step using the maximumsuored ratio is therefore necessary
regardless of whether it is the total stack flowbagas feed flow that is monitored, the
use of the ratio does not reduce accuracy. Itse alorth noting that £mer stackyiS used
for the calculation of P&y Which was verified in contributing to approximist®.8%

of total project emissions in this monitoring pekicand approximately 0.15% of total
CERs. This request is project specific due to tlugds being destructed in a co-fired
burner, and does not require a change in the mekboyl

Introduction to the “Tool to determine the mass floof a greenhouse gas in a gaseous
stream” in the revised monitoring plan This change is for the purpose of clarifying the
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calculation procedure, and does not adversely ttifieclevel of accuracy or completeness
in the monitoring and verification process.

Measurement of biogas flow and methane content ither dry or wet basis This
change is for the purpose of applying calculatiomcpdure, and does not adversely affect
the level of accuracy or completeness in the mangoand verification process.

The proposed revision of the monitoring plan is iaccordance with the approved
monitoring methodology applicable to the project taity whilst ensuring the
conservativeness of the emission reductions caltiola

Electricity consumed in the project activitythe proposed revision in the monitoring plan
does not change any formulae or steps involvetieremmission reduction calculation, but
only provide an alternative electricity consumptaaiculation not explained or envisaged
in the registered PDD and validation report.

Electricity meter calibration: The proposed revision in the monitoring plan does
change the QA/QC level as the electricity metettslve replaced latest annually which is
considered to be conservative, but only providealernative calibration method not
explained or envisaged in the registered PDD aridlateon report when there are no
actual industry or international standards enfoilmgthe PEA.

Stack gas flow ratelt appears that the measurement of stack gas wtthle to the
project activity is not possible as the burnerscardired with fuel oil and shares the same
stack. The proposed revision of the monitoring phaih allow the project participant to
measure and calculate the stack gas flow rate, rElgigest is project specific due to the
biogas being destructed in a co-fired burner, andsdnot require a change in the
methodology.

Introduction to the “Tool to determine the mass floof a greenhouse gas in a gaseous
stream” in the revised monitoring plan This change is for the purpose of clarifying the
calculation procedure using the approved Tool tiperly calculate the mass flow of the
gaseous stream from volumetric measurement, whidip came into effect after the
project’s registration and not included in the ségjied PDD.

Measurement of biogas flow and methane content ither dry or wet basis This
change is for the purpose of clarifying the measemt procedure, which was ambiguous
in the registered monitoring plan.

The findings of previous verification reports, ifrgy, have been taken into account
As this is the first verification activity, the fimgs will be taken into account in the revised
monitoring report and verification report.

3 Validation opinion

DNV recommends the approval of the revised momitprplan submitted by the project
participants.
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