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A.2.  Description of the project activity. ‘

The project activity is to build, operate and mainta landfill gas (LFG) collection and flaring & on
the Kamphaeng Saen landfill (“KPS”) in Nakhon Pathd hailand. It is an anaerobic managed landfill,
operated by Group 79, opened in 1991 and close2005. The location details of the landfill are
provided in section A.4.

Possible uses for LFG include electricity generafior use at the landfill site and/or supply to tbeal
grid. The feasibility of electricity generation Wile revisited once the project is fully operatibna

It is estimated that the project will achieve erigiss reductions of more than 717,217 #€@ver the
period 2009 — 2018.

Besides climate change mitigation, the project wobilhve important local environmental benefits.
Currently, most of the landfill gas is releaseditiie atmosphere without any treatment or confrois
implies a potential fire and explosion risk as wal bad odours. Moreover, landfill gas containsera
amounts of volatile organic compounds, which aregpallutants. The capture and flaring of landfilgy
would greatly reduce all these risks and therelyrdmute to sustainable development.

The project will have very little or no negativegact on the environment: it does not use any scarce
resources (like fuel or water), nor does it prodaog waste or emissions to water and soil. The only
noticeable impact will be the noise generated lydbmpressors and flare in operation, but the noise
level is low, and will not be a nuisance for thedbpopulation.

The project will also have a small, but positivepant on employment in the local area as a number of
staff will need to be recruited to manage the ldingihs capture operations.

More generally, on site, the project will greatlghance the awareness to the benefits of a proper
management of waste, and demonstrate that envimrnpneservation can also create jobs and wealth for
the local community. Moreover, the local stakehoddevill participate in improving their own
environment, and being better informed of the keyienmental issues the solutions that landfill gas
techniques can bring, and how they can use them.

The project will also have several positive effemsthe regional economic situation, by way of:

- Financial contribution to local communities,

- Hiring and training of local employees,

- Transfers of know-how, directly by training, or irettly through the visibility of the project antd i
interest as a successful local environmental inrga

- Increased awareness to environmental issues (g.gordmnizing site visits by academics and
students) and how they can create economic oppbesin
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- Emergence of local suppliers of equipment and l@mahpetitors launching their own business,
using the project as a benchmark.

A.3.  Project participants:

Name of Party involved Private and/or public entities |Does the Party involved wish t
Project Participants be considered as a Project
Participant
Thailand Bionersis (Thailand) Ltd
(Host country) (private entity) No

Bionersis S.A.

(private entity)

France No

GF Global Carbon Trading Co Lt
(private entity)

=

Please refer to Annex 1 for detailed informationpooject participants.

‘ A.4.  Technical description of the project activity ‘

‘ A.4.1. Location of the_project activity ‘

‘ A4.1.1. Host Party(ies): ‘

Thailand.

\ A4.1.2. Region/State/Province etc.: \

The Kamphaeng Saen landfill (“‘KPS”) is locatedhe tNakhon Pathom province, as shown on the map
below:
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A4.13. City/Town/Community etc:

Province of Nakhon Pathom, district of KamphaengrGaity of Kamphaeng Saen:

Kamphaeng Saen district

< Nakhon Pathom province
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A.4.1.4. Detail of physical location, includingnformation allowing the

This landfill is designated locally as: “The lartéif Kamphaeng Saen”.

It is an anaerobic managed landfill of 34 hectanpgrated by Group 79, opened in 1991 and closed in
2005, which has received approximately 10.5 millionms of waste. Project operations will take plane
20 hectares, considering topographical constraintise landfill and waste disposition.

This landfill is located at T. Sasimhum, A. Kamphgé&aen, Nakhon Pathom, 73140.

Its geographic coordinates are 14°03'36.35” No®8r58°'01.19” East.

The project belongs to Category 13- Waste handding disposal, and Category 1- Energy industries
(renewable sources).

A.4.3. Technology to be employed by the projecttvity :

The project activity is based on a landfill gasR@®”) collection and flaring system, compliant wittJ
and local regulations. The equipment which will dsed in this project activity on each site inclydes
inter alia:

- agas collection network, permeable pipes, anticaéigas wells and/or horizontal trenches

- ahigh temperature enclosed flare ( Temperatur@39? 1200°C, retention time> 0.3s)

- monitoring and control systems to measure the hfttva and composition of the LFG

- civil works

LFG collection systems will be installed over asaof 20 hectares of the landfill.

The project design engineering reflects currentdgpractices for leachate infiltration: the rain ik
drained and collected in order to reduce the vokiofdeachate generated.

The drainage of the leachate will be maximisedpediog to the site conditions, through profilingtbe
site or if necessary through pumping excess volurfies aim is to direct leachate to leachate poods f
treatment.

Bionersis design will use good practices for thairtige of leachate. The pumping, exploitation and
treatment of leachate remain in the scope of théfihoperator’s responsibility.
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Technical diagram

Biogas collection network

Phasel
11 e -
/\//I , 1\/ Flares &= |i Recovery
v _ a | 1 -remaval
a [ | E. of biogas
(3as treatment Elowers [
|
I] . @ Phase 2
Cryer (3as treatment PradiEtan
and cleaning
-export

i of electricity
[ £ r—q— Collector
Electricity ="

The LFG collection system is composed of a netwadrkertical wells and/or horizontal trenches and
interconnected pipes, and a low pressure is craatdte system producing suction for the extractdn
the LFG. The LFG extracted is fed into a high terapge flare which enables the methane contained in
the LFG to be completely oxidized by the flaringpgess. The sites are equipped with a monitoring
system to measure the flow, the pressure and thpetature. The equipments are connected to the
public electricity grid to satisfy their energy idse

The operators will be qualified to carry out mairdgace and control activities and they will have the
support of an aid telephone line and experts weilibcharge of maintenance whenever necessary.

We will use the HOBAS®extracting and flaring station that has been deeddy the Swiss Hofstetter
Umwelttechnik company, which is regarded commordyome of the world’s leading companies in
landfill gas flaring solutions. It has the followgrcharacteristics:
the complete degassing unit is built in a ventdatentainer, providing securities against any
weather or burglary risks and which would proveddmal for noise reduction;
- safe and low emission combustion is guaranteedHigtatemperature flare;
- safety devices are as follows:
o EEX motor;
o flame arrester;
0 slam shut valve;
0 burner control with UV detector.
- gas flow rate could be anything between 40 and®@M@¢/h, with associated burners between
200 and 12,500 kW.

The project activity will be first limited to theedtruction of the LFG collected (project phasetfig,
possibility of generating electricity and delivegiit to the local grid will be considered at a figtistage
(project phase 2) and as soon as it will be ecooaliyiviable.

The energy plant will consist of a pretreatmentesys in order to dry and clean the landfill gasj &n
electricity generators.

The gas pretreatment system will dry the LFG andess it. The cleaning system will be adapted to
the quality of LFG.

The electricity generators will be installed infdient stages of the project, with maximum 2MW
capacity during the crediting period.
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The capture and combustion of the JO¢dmponent of the LFG in the project activity idimsted to
prevent emissions of 717,217 tons of £0ver the fixed crediting period of 10 years.

Emission reductions Emission reductions . .

Estimation of overall

Year from methane f_r om energy emission reductions
destruction displacement (tCOse)

(tCOqe) (tCO.e)
2009 84,636 0 84,636
2010 83,539 10,658 94,197
2011 75,407 10,658 86,065
2012 68,890 10,579 79,469
2013 63,518 9,756 73,274
2014 58,975 9,060 68,034
2015 55,042 8,457 63,499
2016 51,570 7,925 59,495
2017 48,457 7,448 55,905
2018 45,630 7,015 52,644
2019 0 0 0

Total 635,662 81,555 717,217
Yearly Av 63,566 8,155 71,722

There is no public funding from Parties includeddimex | of the UNFCCC involved in this projectiady .
Please refer to annex 2 for further details.

SECTION B. Application of a baseline and monitorirg methodology ‘

B.1. Title and reference of the approved baselinend monitoring methodology applied to the
project activity:

Methodology ACMO0001 version 08Cbnsolidated baseline and monitoring methodologydiodfill gas
project activities, has been applied to this project.

In addition, methodology AMS I.D version 18&tfid connected renewable energy generdtibas been
applied considering the possibility to use the oegat gas for energy production in the future.

The other methodological tools used are:

Tool to determine methane emissions avoided frampihg waste at a solid waste disposal site

Tool to determine project emissions from flaringes containing methane

Tool for the demonstration and assessment of antditity

Tool to calculate project emissions from electyicbnsumption

Tool to calculate the emission factor for an eleity system
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B.2 Justification of the choice of the methodologgind why it is applicable to the_project

The “Consolidated baseline and monitoring methodologyldadfill gas project activities"’ACM0001
version 08is applicable because the current situation orptbgct site (baseline scenario) is the partial
or total atmospheric release of the gas and thedgractivities include situations such as:

a) The captured gas is flared; and/or
b) The captured gas is used to produce energy (egirieity/thermal energy);
C) The captured gas is used to supply consumers throagural gas distribution network. If

emission reductions are claimed for displacing ratwgas, project activities may use approved
methodologies AM0053.

The project activity corresponds to situations ) b): the collected landfill gas will be flaredafirst
stage, and may be used to produce electricitysatand stage.

The small-scale methodology AMS I.D. version“G3id connected renewable electricity generatiois’
applicable to the second stage of the project iagtilue to the fact that the installed generatguacay
would be less than 15 MW in case we produce enertye future.

The other methodological tools used are:

Tool to determine methane emissions avoided frampihg waste at a solid waste disposal site
Tool to determine project emissions from flaringes containing methane

Tool for the demonstration and assessment of antaitity

Tool to calculate project emissions from electyicbnsumption

Tool to calculate the emission factor for an elaity system

B.3.  Description of the sources and gases includedthe project boundary |

The project boundary is the physical, geographsite of the landfill where the gas is captured and
destroyed/used.

In this project, the following sources and gasesiaeluded in the project boundary:

Source Gas| Included Justification/Explanation
Emissions from CH, Yes Main source of GHG on the landfill
decomposition of waste at
the landfill site CO, No Not accounted
Emissions from electricity CH, No Excluded for simplification. This is
consumption conservative
Baseline CO, Yes Electricity may be consumed or
generated offsite in the baseline
scenaric
Emissions from thermal| CH, No Excluded for simplification. This is
energy generation conservéve
CGO, No No thermal energy generation happgns
in the project activit
Project On site fossil fuel CH, No Excluded for simplification. Assumefd
consumption due to the to be very small
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project activity, other than CO, No No fossil fuel consumption other thgn
electricity generatic for electricity
Emissions from on-site | CH, No Excluded for simplification. Assumed
electricity use to be very sma
CO, Yes This project uses grid electricity

We estimate that most of LFG generated at thevgilebe captured (see Recovery Rate below),
which means that the remaining LFG will be releaaedfugitive emissions.

CGO, from the combustion of landfill gas in the flaradaelectricity generator: when combusted,
methane is converted into GOAs the methane is organic in nature these enmissace not counted
as project emissions. The g@eleased during the combustion process was oligifized via
biomass so that the life cycle @@missions of LFG are zero.

Electricity required for the operation of the pjectivity will be accounted for in the project
emissions and will be monitored.

B.4.  Description of how the_baseline scenariis identified and description of the identified
baseline scenario:

The baseline scenario has been identified throbghrool for the demonstration and assessment of
additionality as the atmospheric release of the landfill gasthadexisting and/or new grid-connected
power plants.

STEP 1: Identification of alternative scenario
Sub-step 1a): Define alternatives to the project adiwity

Alternatives for the disposal/treatment of the wastthe absence of the project activity, i.e.rdlevant
scenario for estimating baseline methane emisstorise analysed include:

LFG1: Capture of landfill gas and its flaring unidden without being registered as a CDM project
activity.

This scenario involves significant investment ardgtiional costs of landfill operations with no
associated revenues.

LFG2: Atmospheric release of the landfill gas ortighcapture of landfill gas and destruction tongy
with requlations or contractual requirements, oaddress safety and odour concerns.

This scenario corresponds to the continuation ef ¢hrrent situation. Since there is currently no
controlled capture and destruction of methane efahdfill, and no regulation will require such tae
and destruction in the foreseeable future, theaseleof the landfill gas directly into the atmosgher
would continue.

The project activity also includes the use of LFG deneration of electricity for export to a griddéor
to a nearby industry or used on-site, realistic anedible alternatives should also be separately
determined for power generation in the absencheptoject activity, and include:

P1 Power generated from landfill gas undertaken avittbeing registered as CDM project activity
P2 Existing or construction of a new on-site or site fossil fuel fired cogeneration plant
P3 Existing or construction of a new on-site or site renewable based cogeneration plant
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P4. Existing or construction of a new on-site or site fossil fuel fired captive power plant
P5. Existing or construction of a new on-site or site renewable based captive power plant
P6. Existing and/or new grid-connected power plants

As the project activity does not aim at producirgathfor nearby industries or on-site use, existing
construction of a cogeneration plant is not pathefbaseline scenario. Hence alternatives P2 aradd®
not taken into consideration in the present demmatish of additionality.

Sub-step 1b): Consistency with mandatory laws andegulations

Currently, in Thailand, there are no national crtee policies or regulations governing the release of
LFG into the atmosphere. Hence alternative LFG2 ompliance with national laws and regulations.

In Thailand, national laws regulating electricitgngration do not interfere with the construction of
power plants, either producing electricity for mmal use or providing power to the grid, hence
alternatives P1, P4, P5 and P6 are in compliantemandatory laws and regulations.

STEP 2: Identify the fuel for the baseline choicefoenergy source taking into account the national
and/or sectoral policies as applicable.

As renewable resources and fossil fuel are notahlai in abundance on the site of the project dagtiv
alternatives P4 and P5 will not be taken into cdestion furthermore in the baseline scenario
identification.

Outcome of step 2alternatives LFG1, LFG2, P1 and P6 are feasibieline scenarios of the project
activity. We will now demonstrate that LFG1 and &% not economically attractive enough to be
realistic.

STEP 3: Investment analysis (i.e. step 2 offool for the demonstration and assessment of
additionality)

Sub-step 3a. Determine appropriate analysis method

As the proposed project activity may generate fingnor economic benefits other than CDM related
income through the sale of electricity, we apply ithvestment comparison analysis (Option ).
Sub-step 3b. Option Il. Apply investment comparisamalysis

Since alternative LFG1 involves additional costthwio associated revenues, it is not a realiseoa&do
and we can discard this option as a possible lmesstienario.

The revenues from generating electricity withoutNCEPegistration (P1) are insufficient to cover the
costs for installation of the landfill gas collewiisystem, gas treatment and electricity generatjstem.

We determine the economic feasibility of a LFG-lshgewer generation in the absence of the CDM. Our
analysis is based on the assumptions stated istepl3c.

Sub-step 3c. Calculation and comparison of finantiadicators

Main assumptions of the P1 scenario: electricityegation in the absence of CDM registration

! Legal report from Thai lawyer Dej-Udom & Associated.
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1. Investment costs

1.1. The investments required to capture LFG renbaisically the same as for the proposed project
investments. These include the construction otdpure network, landfill cover, blowers, etc. tdlect

the LFG and feed it to the generators.

To be conservative, we excluded the investmentiredor a flare: we assume that when the power
plant is not operating, the collected LFG wouldveated, since there would be no reason to destey t
methane in the absence of the CDM. This improvesttonomic feasibility of this alternative scenario

1.2. Two 1000 kW LFG generators would be purchased.

1.3. The site would also require a gas treatmeitt tanclean the LFG before it is fed into the gexters,
and a connection to the grid, to deliver the eleityr generated, as well as engineering and iregiah
costs.

1.4. The total investment would be 3,094,000 € édasn a 2 MW power generation). This equipment
would be operational from July 2009, after a vedfion period regarding the gas characteristics
(quantity and quality), for a period of 15 yearsaiimum expected life time for such LFG generation
units).

Table 1. Investment costs associated with elettrggneration
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2. Operation and maintenance costs
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Maintenance costs of generators are estimated &9 @ per kWh (depending on the gas quality), which
represents on average 240,000 € per year overettiedp Small, internal combustion engines have high

operation and maintenance costs. Equipment wilirpsrted from Europe.

Other O&M costs for the rest of the energy plantipoment would be approximately 190,000 € per year.

Table 2. Operation and maintenance costs assodidtieelectricity generation
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3. Electricity sale

In Thailand, Very Small Power Producers (VSPP) l&tipns are determined by the Thai Energy Policy
Committee (EPC) under the National Energy Policyui@a (NEPC). In December 2006, VSPP
regulations have been upgraded: "If a net surpluslectricity is generated, the VSPP regulations
stipulated that Thai utilities must purchase thécgicity at the same tariff that they purchasecsicity
from the state-owned generation company, EGAT. dturan 2006 this rate (including FT charge)
worked out to be about 3.8 baht per kWh duringoimipeak hours (weekdays 9 am to 10 pm) and about
2.0 baht/kWh for off-peak hours (weekends, holidayd nighttime}."

Hence, the average peak and off-peak hours eligtsile price is 2.7 THB per kwh, which correspsnd
to 0.054 € per kWh at prevailing exchange Yate

4. Benchmark

Discount rate: 12%. Note that banks prime lendin@hailand offered a 6.5% interest rate in Z0G®r

a small or medium-sized company borrowing a reddyivmall amount of money, the applicable interest
rate is likely to be about 5% higher. Considering tisks of this new technology as well as thesrisk
effective biodegradation of waste and effective raee capture, another 2% may be added. Thus an
appropriate benchmark rate for this type of investhwould be 13.5%. The chosen benchmark discount
rate of 12% is therefore conservative.

5. Calculation

For the assumptions stated above, the IRR for LE@ure and electricity generation is -1.0%, in the
absence of the CDM.

Even if electricity sale prices were 20% highere #RR would be 9.9%, far below discount rate.
Similarly, if investment requirements or O&M cosisre 20% lower, the IRR would be 4.3% or 5.9%.

Table 3. Sensitivity analysis for electricity geagon without CDM registration

' 9 - % # %
59¢ 2. 2) &,. "&'. &$.

2 http://www.netmeter.org/en/regs
% Exchange rate (2008 average): 50 THB = 1 EUR
# http://unstats.un.org/unsd/cdb/cdb_years_on_top.asp?sriD=6000&@dD=764&yrID=2006
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Overall, this alternative is not realistic for fimaal/economic reasons.

STEP 4: Conclusion

Based on this analysis, LFG2 (atmospheric rele&seedandfill gas) and P6 (existing and/or newdgri
connected power plants) are the only remaining ibledand plausible scenarios, and have been
identified as the baseline scenario.

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment
and demonstration of additionality):

Additionality determination is done by using the K@Drool for the demonstration and assessment of
additionality version 04. For implementation of steps 1 and&age see section B.4.

We do not apply step 3 (barrier analysis), sinep &t (investment analysis) shows a clear conclusion
We can now proceed to Step 4 (common practice gisaly

Step 4. Common practice analysis

Sub-step 4a. Analyze other activities similar t@throposed project activity:

The current Thai national legislation does not neglandfills to collect and destroy the gas getexta
So far, only a few landfills in the country haveanporated technical devices to collect and pdytial

flare the gas generafeddnly 6% of the Thai disposal sites in Provinaabital are sanitary landfills.
These few landfills are compliant with environménpaactices including gas ventilation for safety

® Thailand Environmental Monitor 2003
http://www.worldbank.or.th/WBSITE/EXTERNAL/COUNTRIESASTASIAPACIFICEXT/THAILANDEXTN/O,,c
ontentMDK:20206649~menuPK:333323~pagePK:141137~piPK:217854~theSite PK: IEBAGEI
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reasons, to avoid explosions and fires. Still, ganstilation is passive and the volumes effectively
collected and destroyed are insignificant.

The World Bank environment report on Thailand higinis the fact that common practices on disposal
sites in Thailand lack environmental controls.

Currently, only one similar project has been impteted, in the belief of the coming CDM registration
which has just occurred, the CDM project no. 14&8jstered in March 2008 (source: publicly avaiabl
information displayed on the UNFCCC website):

Registered Title Host Parties Other Parties Methodology Reductions Ref

Jaroensompong Corporation
14 Mar 08 Rachathewa Landfill Gas to Thailand Japan ACMO%Ol ver. 47185 1413
Energy Project

This shows that without carbon revenue, developroéithese projects would not take place, and they
are therefore not relevant to the common practicdyais.

Sub-step 4b. Discuss any similar options that acewarring:

Where other similar projects are planned, thesealr® be developed under the CDM. This does not
call into question the claim that the proposed &pctivity is financially unattractive withouteh
CDM.

Outcome of step 4a and 4b

Activities similar to the proposed Project activitgn be observed only on a very minor scale, for
different purpose (avoiding explosions and firesing low level technology with insignificant resuin

terms of GHG emission reductions. These are esddiffierences with the proposed project activity.

The proposed project activity is therefore addiion

| B.6.  Emission reductions |

| B.6.1. Explanation of methodological choices: |

As specified in section B.2, ACM0001 Version 8 &ed, including the followingnethodological tools:
Tool to determine methane emissions avoided frampihg waste at a solid waste disposal site
Tool to determine project emissions from flaringes containing methane

Tool to calculate project emissions from electyi@bnsumption

Tool to calculate the emission factor for an elmity system

|. Formula used for calculation of Emissions Redudon

As specified by the methodology the emission readacthall be calculated as follows:
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(0) ER, = BE, - PE,

Where:

ER Emission reduction in a given year y, in tonne€@k equivalent (tC@e)
BE, Baseline emissions in a given year y, in tonneS@fequivalent (tCGe)
ER Project emissions in a given year y, in tonnes ©f €juivalent (tCGe)

Il. Formula used for calculation of Baseline Emissins

(1) BEy = (MDproject,y - MDBL y) * GWCH4 +EL LFGy * CEI:elec,BL,y + ETLFG,y * CEFther,BL,y

Where:

BE, Baseline emissions in year y (t&&)

MD projecty Amount of methane that would have been destrapedbusted during the year, in tons of
methane (tCl) in project scenario

MDg.y Amount of methane that would have been destrogedscsted during the year in the
absence of the project due to regulatory and/otraotual requirement, in tons of methane
(tCH,)

GWPcha Global Warming Potential value for methane fore tlfirst commitment period is
21tCQOe/tCH,

EL rcy Net quantity of electricity produced using LFG, aHiin the absence of the project activity

would have been produced by power plants conndoteéde grid or by an onsite/ off-site
fossil fuel based captive power generation, duyear y, in megawatt hours (MWh).
CEFejecy,BLy CO, emissions intensity of the baseline source oftedaty displaced, in tCO2e/MWh.
ETirey Quantity of thermal energy produced utilizing thadfill gas, which in the absence of the
project activity would have been produced from tadsifsite fossil fuel fired boiler, during
the year y in TJ.
CEFherBLy CQO, emissions intensity of the fuel used by boilergenerate thermal energy which is
displaced by LFG based thermal energy generatiotG e/ TJ.

The formula specified in ACM 0001 will be used, mihe following specific applications:
In this project there will be no thermal energyizdition from LFG:ETiLrey =0
As a result, baseline calculation can be simpliisd
(1b) BE, = (MD projecty = MDgLy)*GWcha +EL rcy * CEFeiecpLy
Ill. Formula used for calculation of Adjustment Factor
On this landfill, there are no regulatory or contual requirements specifyingDsLy, the amount of
methane that would have been destroyed/combustedgdthe year in the absence of the project,

thereforean “Adjustment Factor’(AF) will be used, takingonaccount the project context, as required
by the methodology.

Hence: (2) MDBL,y = MDproject,y* AF

Where:
AF is the adjustment factor (in %)
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As there are no regulatory requirements to capamec flare landfill gas, and that there is no emgsti
LFG collection system at the landfill, an AF of &cbe applied.

IV. Formula used for Ex-Ante calculation of MDygject

The ex-ante estimation of the amount of methanevibbald have been destroyed/combusted during
the year, in tonnes of methane (MdR«y is done with the latest version of the approVed! to
determine methane emissions avoided from dumpisteved a solid waste disposal sitensidering
the following additional equation

(3a) MDyrojecty= BEcha,swosy/GWPcha

Where:

BEcha,swps,yis the methane generation from the landfill in éibsence of the project activity at year y
(tCO2e), calculated as per theol to determine methane emissions avoided frampthg waste at a
solid waste disposal si{see Annex 3).

The waste composition is obtained from the IPC@daeads for the region.

V. Formula used for Ex-Post calculation of MDQgject

According to the methodologlDyojecty Will be determineaex posby metering the actual quantity

of methane captured and destroyed once the prajéutity is operational.

The methane destroyed by the project actiiiDfrojecty) during a year is determined by monitoring
the quantity of methane actually flared and gagl ueegenerate electricity and/or produce thermal
energy and/or sent to a pipeline for distributiand the total quantity of methane captured

On the project activity, all the methane capturelll lpe initially destroyed by flaring and may be
destroyed for electricity generation at a secoragjest There is no methane destroyed for thermal
energy generation, and no methane is sent to &rgder distribution:

(3b) MDprojecty =MDfiare,y + MDelectricity,y
Where:

MD1are, yis the quantity of methane destroyed by flaringear y (tCH)
MD eiecrricity,y iS the quantity of methane destroyed by generatiagiectricity (tCH)

PE

(4) IVIDfIare, = (LFGfIare, * W , *D )_ (ﬂ)
y y CH4,y CH4 GWF():H4
Where:
LFGriare.y Quantity of landfill gas flared during the yearasared in cubic meters {jn
Woenay Average methane fraction of the landfill gas

Dcra Methane density expressed #admcra
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PEarey Emissions from flaring of the residual gas streamdar y
GWReha Global Warming potential of CH

(5) IleeIectricity,y: LFG electricity,y * WCH4,y * DCH4

Where:
LFG ekecrricity.y 1S the quantity of landfill gas fed into electticgenerator (ﬁ)

VI. Formula used for calculation of the emissionsrbm the flare

PEure,y is calculated according to “the tool to deternpneject emissions from flaring gases containing
methane”, according to the following steps:

STEP 1: Determination of the mass flow rate ofrésdual gas that is flared

STEP 2: Determination of the mass fraction of carlftydrogen, oxygen and nitrogen in the residual ga
STEP 3: Determination of the volumetric flow rafeloe exhaust gas on a dry basis

STEP 4: Determination of methane mass flow ratdefxhaust gas on a dry basis

STEP 5: Determination of methane mass flow ratdefresidual gas on a dry basis

STEP 6: Determination of the hourly flare efficignc

STEP 7: Calculation of annual project emissiongnfftaring based on measured hourly values or based
on default flare efficiency.

The calculation procedure in this tool determinbe flow rate of methane before and after the
destruction in the flare, taking into account theoant of air supplied to the combustion reactiod tre
exhaust gas composition (oxygen and methane). [ahe éfficiency is calculated for each hour of arye
based either on measurements or default values gpesational parameters. Project emissions are
determined by multiplying the methane flow ratethe residual gas with the flare efficiency for each
hour of the year.

We will used the simplified approach, measuringydhke volumetric fraction of methane in the residua
gas and considering the difference to 100% as b@tnggen (N).

The following data are continuously monitored te tisis calculation methodology:

fVerarah - Volumetric fraction of methane in the residuatgn the
hourh

FVren m’/h Volumetric flow rate of the residual gas in ¢hasis at
normal conditions (NTP) in the hobr

toon - Volumetric fraction of O2 in the exhaust gasha# flare in
the hourh

Verareh mg/m3 Concentration of methane in the exhaust gas diidhe in
dry basis at normal conditions in the hbur

Tiare °C Temperature in the exhaust gas of the encliaesl

The detail of the calculation steps is as follows:

STEP 1: Determination of the mass flow rate ofrkmdual gas that is flared
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FMzan = Trenn ™ FVren
Where:
Variable | SI Unit Description
FMgg t kg/h Mass flow rate of the residual gas in hiour
RG.nA kg/m® Density of the residual gas at normal conditionsanrh
FVreh m°/h Volumetric flow rate of the residual gas in dhgsis at normal
conditions in the houn
and:
P
! RGnh :Ru—n*T
n
MM RG,h
Where:
Variable Sl Unit Description
RG.n.A kg/m3 Density of the residual gas at normal conditionsanrh
Pn Pa Atmospheric pressure at normal conditions @AH)
Ru Pa.ni/kmol.K | Universal ideal gas constant (8 314)
MM gt kg/kmol Molecular mass of the residual gas in Hour
Th K Temperature at normal conditions (273.15)
and:
MM gg = (fVi,RG,h * MMi)
Where:
Variable Sl Unit Description
MM Rge ¢ kg/kmol Molecular mass of the residual gas in Hour
Niren i Volumetric fraction of componenmtn the residual gas in the hdur
MM; kg/kmol Molecular mass of residual gas compoment
i The components C4, N,
and:

Vyoren =1 NVenaren

STEP 2: Determination of the mass fraction of carlitydrogen and nitrogen in the residual gas

V ren * AM | * NA

fmjyh =-

MM RG,h
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Where:

Variable | Sl Unit Description

fm;p - Mass fraction of elemenin the residual gas in hotr

Viren i Volumetric fraction of componentn the residual gas in the hour
AM; kg/kmol Atomic mass of elemept

NA;; - Number of atoms of elemejiin component

MM gt kg/kmol Molecular mass of the residual gas in Hour

i The elements carbon, hydrogen and nitrogen

i The components CHN,

STEP 3: Determination of the volumetric flow rafatle exhaust gas on a dry basis

TVn,FG,h :\/n,FG,h *FM RG,h

Where:

Variable | Sl Unit Description

TVireh m/h Volumetric flow rate of the exhaust gas in tasis at normal

conditions in houh

VhEGh m3/kg residual | Volume of the exhaust gas of the flare in dry basisormal conditions
gas per kg of residual gas in hoh

FMgeh kg residual Mass flow rate of the residual gas in the hiour
gas/h

Varen “Vacon ¥V oo, ¥ Van,n

Where:

Variable | Sl Unit Description

VhEGh m/kg residual | Volume of the exhaust gas of the flare in dry basisormal conditions
gas per kg of residual gas in the hdur

Vn.cozh m3/kg residual | Quantity of CQ volume free in the exhaust gas of the flare atrabr
gas conditions per kg of residual gas in the hbur

VoNzh m3/kg residual | Quantity of N volume free in the exhaust gas of the flare atnabr
gas conditions per kg of residual gas in the hbur

Vno2n m3/kg residual | Quantity of Q volume free in the exhaust gas of the flare atrrabr

gas

conditions per kg of residual gas in the hour h

nCo2,h —

Where:

i
e, MV,

AM

C

INECCE
~v
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Variable Sl Unit Description
Vn.cozh m3/kg residual gas Quantity of G@olume free in the exhaust gas of the flare at
normal conditions per kg of residual gas in thertiou
fmc - Mass fraction of carbon in the residual gahishourh
AM ¢ kg/kmol Atomic mass of carbon
MV m/kmol Volume of one mole of any ideal gas at norteahperature
and pressure (22.4*Kmol)
Vio,n = Ng,n * MV,
Where:
Variable Sl Unit Description
Vno2h m3/kg residual | Quantity of Q volume free in the exhaust gas of the flare atnabr
gas conditions per kg of residual gas in the hbur
No2.h kmol/kg Quantity of moles of @in the exhaust gas of the flare per kg of residual
residual gas gas flared in houhn
MV, m/kmol Volume of one mole of any ideal gas at ndrtemperature and
pressure (22.4 L/mol)
fm 1- MF
Vn,N2,h = Vn * 200;'\;[ N + MF0202 * [Fh + nOz,h]
Where:
Variable S| Unit Description
VN2 m3/kg Quantity of N volume free in the exhaust gas of the flare atrabr
residual gas | conditions per kg of residual gas in the hbur
MV, m/kmol Volume of one mole of any ideal gas at ndrtemperature and
pressure (22.4 #Kmol)
fmyp - Mass fraction of nitrogen in the residual gaghi@& hourh
AM, kg/kmol Atomic mass of nitrogen
MFo, - O, volumetric fraction of ai
Fh kmol/kg Stoichiometric quantity of moles of,@equired for a complete
residual ga: | oxidation of one kg residual gas in hch
No2.h kmol/kg Quantity of moles @in the exhaust gas of the flare per kg residual ga
residual gas | flared in houth
to, n . fm., ~ fmy, 1- MFoz .
Ton T (1, /MF ) AM.  2AM, = MF i
0,.h 0, c N 0,
Where:
| Variable | SI Unit | Description
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Nozn kmol/kg residual gasQuantity of moles of @in the exhaust gas of the flare per kg
of residual gas flared in hotr

toor - Volumetric fraction of @in the exhaust gas in the hdur

MFo; - Volumetric fraction of @in the air (0.21)

Fh kmol/kg residual gasStochiometric quantity of moles of,@quired for a

complete oxidation of one kg of residual gas inrtou

fm;p - Mass fraction of elemeijiin the residual gas in hobr

AM; kg/kmol Atomic mass of elemeijt

i The elements carbon (index C) and nitrogen (index N
f fm

Fh — mC,h + H,h
AM. 4AM,

Where:

Variable | Sl Unit Description

Fn kmol O./kg Stoichiometric quantity of moles of,@quired for a complete oxidatign

residual gas of one kg residual gas in holr

fmyn i Mass fraction of elemeijiin the residual gas in hotr

AM; kg/kmol Atomic mass of elemept

i The elements carbon (index C) and hydrogen (imtlex

STEP 4: Determination of methane mass flow ratih@fexhaust gas on a dry basis

*
TV, ,FG,h fVCH4,FG,h

n
™Meen 100000
Where:
TMegp kg/h Mass flow rate of methane in the exhaustajahe flare in dry basis at
normal conditions in the hotwr
TVireh m/h exhaust | Volumetric flow rate of the exhaust gas in dry kasi normal
gas conditions in houh
fVeraren mg/rﬁ Concentration of methane in the exhaust gaseofitine in dry basis at
normal conditions in the hotwr

STEP 5: Determination of methane mass flow rathefresidual gas on a dry basis

- * *
™ RGh — FVRG,h fVCH4,RG,h ! cHyn

Where:

TMgo kg/h Mass flow rate of methane in the residualigake hout

FVRrenh m/h Volumetric flow rate of the residual gas in d¢hgsis at normal
conditions in the houn
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Verareh - Volumetric fraction of methane in the residgak on dry basis in hour
h (NB: this corresponds to ifixs nwherei refers to methane).

CHar kg/m’® Density of methane at normal conditions (0.716)

STEP 6: Determination of the hourly flare efficignc

hsare niS the hourly efficiency of the flare. Since th@ject activity will use an enclosed flare and
continuous monitoring the flare efficiency will beonitored as follows:

0% if the temperature of the exhaust gas of the (&) is below 500 °C during more than 20
minutes during the hou.

determined as follows in cases where the temperaitithe exhaust gas of the flare{d is
above 500 °C for more than 40 minutes during the ho

— l_ TM FG,h
flare,h —
TM RG,h
Where:
Variable | SI Unit Description
flare,f - Flare efficiency in the hour
T™een | kg/h Methane mass flow rate in exhaust gas averagéwihdurh
Tren | kg/h Mass flow rate of methane in the residual gas énhburh

In case of the continuous system is unavailablerfaintenance, or failure, the following methodd \é
used:

0% if the temperature in the exhaust gas of the f(d@..) is below 500 °C for more than 20
minutes during the hotr.

50%, if the temperature in the exhaust gas of dre f(Ti.re) is above 500 °C for more than 40
minutes during the hour, but the manufacturer’s specifications on properatien of the flare
are not met at any point in time during the hlour

90%, if the temperature in the exhaust gas of idre f(Ti.re) is above 500 °C for more than 40
minutes during the hour and the manufacturer’s specifications on properaimn of the flare
are met continuously during the hdur

STEP 7: Calculation of annual project emissionsiff@aring based on measured hourly values or based
on default flare efficiency.

GWR,,,
1000

PE ™ RG,h * (1' hflare,h) *

flare,y =
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Where:
PErare.y tcoze Project emissions from flaring of the residual gagieam in
yeary
TMgor Kg/h Mass flow rate of methane in the reual gas in the hour
GWPcha tcozdtcha Global Warming Potential
The following fixed constants will be used for tedculation
Parameter S| Unit Description Value
MM ¢ha kg/kmol Molecular mass of methane 16.04
MM co kg/kmol Molecular mass of carbon monoxide 28.01
MM ¢o2 kg/kmol Molecular mass of carbon dioxide 44,01
MM o, kg/kmol Molecular mass of oxygen 32.00
MM 42 kg/kmol Molecular mass of hydrogen 2.02
MM p2 kg/kmol Molecular mass of nitrogen 28.02
AM. kg/kmol (g/mol) | Atomic mass of carbon 12.00
AMy, kg/kmol (g/mol) | Atomic mass of hydrogen 1.01
AM, kg/kmol (g/mol) | Atomic mass of oxygen 16.00
AM,, kg/kmol (g/mol) | Atomic mass of nitrogen 14.01
Pn Pa Atmospheric pressure at normal conditions ,3PG1
R, Pa.m3/kmol.K Universal ideal gas constant 8,312.47,
Th K Temperature at normal conditions 273.15
GWPzh4 tCO2/tCH4 Global warming potential of methane 21
DcHann t/m3 Density of methane gas at normal 0.0007168
conditions
NA;; Dimensionless Number of atoms of element j in
component i, depending on molecular
structure

VII. Formula used for calculation of the emissiongrom project electricity consumption

(6) PEy= PEecy + PErcy

Where :

PE project emissions by the project activity during treary (tCO,/ yr)

PEecy project emissions from electricity consumption bg project activity during the yegr
(tCO,/ yr)

PEcy project emissions from heat consumption by theqmtagctivity during the year(1CO,/
yn)

On the project activity, there is no heat consuaptPE-c y = 0

We use thd ool to calculate project emissions from electyicibnsumptioro calculatePEec y
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The project will use electricity from the grid, asresult, we will use Case A of ti®ol to calculate
project emissions from electricity consumptiblowever, at the time of writing the PDD, it is radear
whether the project may use a diesel generatorbaeleup. In this case we would use option B2 ef th
same tool.

Using option A of the tool, project emissions aatcalated based on the power consumed by the projec
activity and the emission factor of the grid anking into account transmission and distributiorskss
using the following formula:

I:)EEC,y = ECPJ,y * EFgrid,y * (1+ TDL)

Where:

PEcc,y project emissions from electricity consumptiontbg project activity during the year y
(tCO, 1 yr);

ECeyy quantity of electricity consumed by the projectivaty during the year y (MWh);

EFgriay emission factor of the grid (tGMIWh), set to 0.62 tC&@MWh using theTool to
calculate the emission factor for an electric sgs{see Annex 3);

TDL, average technical transmission and distributi@sés in the grid in year y for the voltage

level at which electricity is obtained from thedygt the project site. We use the default
value of 20%, as specified in the “tool to calcelgiroject emissions from electricity
consumption”

The equation (6) above can be simplified as:
(6b) PEy = ECpyy * 0.62 * (1+20%)
VIII. Formula used for determination of CEF ¢ec gLy

Captured landfill gas will be initially flared, amday be used for electricity generation at a latage, as
long as it is economically viable. In the perspeef producing electricity, we will calculate tharbon
emission factoCEFg,q4, for the grid electricity displaced by the projethe carbon emission factor for
the displacement of electricity generated by poplants connected to the grtiEFeecs.y (baseline
source) will be determined according to theol to calculate the emission factor for an elmity
systemCalculations are presented in Annex 3.

| B.6.2. Data and parameters that are available atalidation:

Data / Parameter: Regulatory requirements relating to landfill gas projects
Data unit: Text

Description: Regulatory requirements relating to landfill gasjpcts
Source of data: Laws and Regulations

Value applied: N/A

Justification of the choice of data- We will follow-up the evolution of the nationahd local
or description of measurement | environmental laws & regulations through a revieithwur lawyers

methods and procedures actuallyevery 6 months.
applied : - All the data will be recorded yearly, on an elenic database.

Any comment:

| Data / Parameter: | GWPs
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Data unit: tCQe/tCH,
Description Global Warming Potential of C,

Source of data:

Defined by the IPCC methodology

Value appliec

21

Justification of the choice of dat
or description of measurement
methods and procedures actual
applied :

n21 for the first commitment period. Shall be updagecording to
future COP/MOP decisions.

y

Any comment

and

Data / Parameter: D

Data unit: Erd Mg

Description Methane ensity

Source of data: Defined by the methodology

Value applied: 0.0007168

Justification of the choice of datpn0.0007168d4/m3cw4at standard temperature and pressure (0°C
or description of measurement | 1,013 bar)

methods and procedures actually

applied :

Any comment:

Data / Parameter: BEch4.swos,

Data unit: tCO2e

Description: Methane generation from the landfilthhe absence of project

activity, in year y

Source of data:

Calculated as peol to determine methane emissions avoided f
dumping waste at a solid waste disposal site

om

Value appliec

See calculation spreadshe

Justification of the choice of dat
or description of measurement
methods and procedures actual
applied :

aAs perTool to determine methane emissions avoided frampihg
waste at a solid waste disposaksit

y

Any comment:

Used for ex-ante estimation of the am@f methane that would
have been destroyed/combusted during yeary.

Data / Parameter: AF

Data unit: %

Description: Adjustment factor
Source of dati

Value applied: 0

Justification of the choice of dat
or description of measurement
methods and procedures actual
applied:

AThere are no enforced regulatory or contractualireqents for
LFG collection/utilization in Thailand.
yThere is no existing LFG collection system at #oadfill.

Any comment:

See annex 3

Data / Parameter:

TDL,

Data unit
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Description: Average technical transmission antrithistion losses in the grid
Source of data use Default value

Value applied: 20%

Justification of the choice of dataThe value is a conservative default value specliigthe “tool to
or description of measurement | calculate project emissions from electricity conption”
methods and procedures actually

applied:

Any comment: Applicable for Case C2 of the toolabo

Data / Parameter: CERechL

Data unit tCOe/MWh

Description: CQ emission factor of the Thai grid

Source of data used: DEDE (Department of AlterraBwnergy Development and
Efficiency), Ministry of Energy of Thailand

Value appliec 0.€2 (combined margir

Justification of the choice of dataCalculated as specified by tfeol to calculate the emissions factof
or description of measurement | for an electric systenusing official relevant data
methods and procedures actually
applied :

Any commenti See details in Annex

B.6.3 Ex-ante calculation of emission reductions:

According to ACMO0001 v08 “No leakage effects needé accounted for this methodology”
A. Baseline Emissions

According to ACM 0001 v08, the ex-ante estimatidntbee amount of methane that would have been
destroyed/combusted during the year, in tonnes ethame (MDjety) Will be done with the latest
version of the approvedool to determine methane emissions avoided frompihg waste at a solid
waste disposal siteonsidering the following additional equation:

MD project,y = BECH4,SWDS,)/GWPCH4

Where

BEchs,swosy IS the methane generation from the landfill in #iEsence of the project activity at year y
(tCOse), calculated as per thH@ol to determine methane emissions avoided frompihg waste at a
solid waste disposal site.

BEcha,swpsy = _ _
(1-f) * GWPcpa * (1-OX) * 16/12 * F * DOC; * MCF *  w;, * DOC; * e M0 * (1-¢ ™)

Where
= Model correction factor to account for modeteriainties (90%)
f = Fraction of methane captured at the SWDS &red, combusted or used in another manner
GWP.,4 = Global Warming Potential (GWP) of methane
OX = Oxidation factor (reflecting the amount of ttmene from SWDS that is oxidised in the soil or

other material covering the waste)
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F = Fraction of methane in the SWDS gas (voluraetion) (50%)
DOG = Fraction of degradable organic carbon (DOC) tlam decompose
MCF = Methane correction factor

W;x = Amount of organic waste type | prevented frospdsal in the SWDS in the year x (tons)
DOG = Fraction of degradable organic carbon (by weighthe waste type j

ki = Decay rate for the waste type j

i = Waste type category (index)

X = Year during the landfill lifetime: x runs fmothe first year of the landfill opening (x = 1) ttee
year y for which avoided emissions are calculated ¥)

y = Year for which methane emissions are calcdlate

The parameters used for the calculations are predém Annex 3.

B. Ex-Ante estimation of the amount of methane capted
IlecoIIected,yz BECH4,SWDS,y * Rr *363/365

Where:

- BEchaswosyis the methane generation from the landfill in &#sence of the project activity
at year y (tC@e), calculated as per thol to determine methane emissions avoided from
dumping waste at a solid waste disposal ¢itee waste composition is obtained from the
IPCC standards for the region).

Recovery rateRr = 40%. The expected capture efficiency is set to 40% énahsence of cover
on the landfill.

The equipment will be shut down for scheduled neiahce, as prescribed by the manufacturer,
a maximum of 2 days per year or 48 hours. We Wilktconsider, in ex-ante calculations that the
plant will be in operation 363 days upon 365,8.&12 hours per year.

C. Ex-Ante estimation of the amount of methane desityed MD pgject
MDproject,y= MDfIared,y + MDeIec,y

The project activity considers only flaring at esfistage, but aims at using the landfill gas feergy
production at a later stage and as long as itdaa@uically viable.

Therefore, we state that 100% of the collected WFAlEbe flared during the first year, and in the
future 100% will be used for energy production. Tirege would then be used only in case of
technical incident on the energy plant. For instanthe energy plant will require a 3-days
maintenance per year, the flare would then opetatimg these 3 days.

The flare is limited to a 90% flare efficiency (FEjiven bythe Tool to determine project emissions
from flaring gases containing methan&.he site will be equipped with a high performamcelosed
flare. If possible, the flare efficiency will be mitored and we expect a proven FE of 99.99%. Fer ex
ante calculation, a 90% default value will be used.

The energy plant is not capped by any efficientipra
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Hence, during the first year:

MDproject’y: MDﬂared’y = BEy * Rr *363/365 * FE

And for the rest of the period:

MD projecty= MDelec,y+ MDiiared,y =( BEy * Rr *360/365) + (BE, * Rr *3/365 * FE)

Estimation of methane Estimation of
Year PRODUCED MDprojecty
(tCO,e) (tCO.e)
MDyroiecty= (BE
BE,= (1-f) * GWPcps * (1- % R * (SROIIGE + BIEE *
o * 1 AR oz, e | R (360é3Ee5 +3/365
Wi, * DOC; * e Ki(y-x) % (1-e 'kl) )
2009 236,809 84,784
2010 210,544 83,687
2011 190,086 75,555
2012 173,690 69,038
2013 160,176 63,667
2014 148,745 59,123
2015 138,850 55,190
2016 130,116 51,718
2017 122,283 48,605
2018 115,171 45,778
2019 0 0
Total 1,626,469 637,145
Yearly Av 162,647 63,715

D. Estimation of the project emissions from electdity consumption PE-c

PEEC,y = ECF’J,y *

Where :

PEEC,y

ECF’J,y

CEFgrid
TDL

0.62 * (1 + TDL)

page9

project emissions from electricity consumption bg project activity during the yegr

(tCO2/ yr)

Amount of electricity imported from the grid, asesult of the project activity, in MWh,
estimated as 200 MWh/year for the site

Thai carbon emission factor: 0.62 tZKAWh
is set to 20% (conservative default value)

Therefore PEecy = 148tCOyelyr
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An excel calculation spreadsheet is given with tlisument explaining in detail the calculation fué t

ex-ante emission reductions:

E. Ex Ante estimation of the Project Emission Reduns resulting of methane reduction

Emission
Estimation of Estimation of Estimation reductions from

Year MDyroject PEgc of leakage methane

(tCO.e) (tCO2e) (tCOe) destruction

(tCO.e)

e 85, | PEecy=ECes,™ | | MDyeay- MDaLy
3/365 * FE) EFgia * (1+TDL) - PEgcy
2009 84,784 148 84,636
2010 83,687 148 83,539
2011 75,555 148 75,407
2012 69,038 148 68,890
2013 63,667 148 63,518
2014 59,123 148 58,975
2015 55,190 148 55,042
2016 51,718 148 51,570
2017 48,605 148 48,457
2018 45,778 148 45,630
2019 0 0 0

Total 637,145 1,483 0 635,662
YeAf/”y 63,715 148 0 63,566

F. Project Emissions Reductions resulting of energglisplacement

Grid emission factor: CEFgq = 0.62 tCGQ/MWh
The emission factor for Thai national grid is detegred in Annex 3 using thEool to calculate
the emission factor for an electricity system

Net electricity supplied by the project to the g(EL rc) is calculated based on the flow of
methane captured and the installed energy capasipgcted to 2 MWh:

L Emission reductions from
Estimation of EF LFG .

Year (MWh) energy displacement
(tCO2e)

2009 0 0

2010 17,280 10,658

2011 17,280 10,658

2012 17,152 10,579

2013 15,818 9,756

2014 14,689 9,060

2015 13,712 8,457
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2016 12,849 7,925
2017 12,076 7,448
2018 11,373 7,015
2019 0 0
Total 132,228 81,555
Yearly Av 13,223 8,155

pages1

[ B.6.4 Summary of the ex-ante estimation of emissiaeductions:

Ex-ante estimation of overall Project Emission Redctions

Emission reductions Emission reductions . .

Estimation of overall

Year from methane f.r om energy emission reductions
destruction displacement (tCOse)

(tCOqe) (tCO.e)
2009 84,636 0 84,636
2010 83,539 10,658 94,197
2011 75,407 10,658 86,065
2012 68,890 10,579 79,469
2013 63,518 9,756 73,274
2014 58,975 9,060 68,034
2015 55,042 8,457 63,499
2016 51,570 7,925 59,495
2017 48,457 7,448 55,905
2018 45,630 7,015 52,644
2019 0 0 0

Total 635,662 81,555 717,217
Yearly Av 63,566 8,155 71,722

| B.7  Application of the monitoring methodology and desciption of the monitoring plan:

| B.7.1 Data and parameters monitored:

Data and parameters monitored for all sites:

Data / Parametr: LFGfiarey
Data unit: Normalised M
Description Total amount of landfill gas captured and fle

Source of data:

Flow meter

Measurement procedures (if any):

Measuring priecifurbine-based measure of the volume by

electric signal from 4 to 20 mA

Accuracy: from 99.5% at 50 ¥ to 100% at 400 fh and

above

Monitoring frequency:

Continuously

QA/QC procedures:

The flow meter will be subjecategular maintenance and




@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFGCC "
17 P
CDM - Executive Board pages2

testing regime to ensure its accuracy.

The manufacturer technician or manufacturer actrddigent
in the host country will perform an independentfieation
onsite, according to the manufacturer specificatidie
outcome of the independent verification is a ciedil of good
order and accuracy of the flow meter.

Maintenance: yearly

Any comment:

No separate monitoring of temperaisireecessary when using
flow meters that automatically measure temperadnce
Pressure, expressing LFG volumes in normalizedcoulgiters

Data / Parameter:

LFGeIectricty,y

Data unit

Normalised n’

Description:

Total amount of landfill gas captused] used for electricity
production (phase Il of the project only)

Source of data:

Flow meter

Measurement procedures (if any):

Measuring priecifurbine-based measure of the volume by
electric signal from 4 to 20 mA
Accuracy: from 99.5% at 50 ¥ to 100% at 400 fh and
above

Monitoring frequency:

Continuously

QA/QC procedures:

The flow meter will be subjecateegular maintenance and
testing regime to ensure its accuracy.
The manufacturer technician or manufacturer actddigent
in the host country will perform an independentifieation
onsite, according to the manufacturer specificatidine
outcome of the independent verification is a ciedike of good
order and accuracy of the flow meter.
Maintenance: yearly

Any comment:

No separate monitoring of temperaisireecessary when using
flow meters that automatically measure temperance
Pressure, expressing LFG volumes in normalizedcoulgiters

Data / Parameter:

LF Gtotal \Y

Data unit Normalised r®

Description: Total amount of landfill gas captufptiase Il of the project
only)

Source of data: Flow meter

Measurement procedures (if any):

Measuring priecifurbine-based measure of the volume by
electric signal from 4 to 20 mA
Accuracy: from 99.5% at 50 ¥ to 100% at 400 ffh and
above

Monitoring frequency:

Continuously

QA/QC procedures:

The flow meter will be subjecateegular maintenance and
testing regime to ensure its accuracy.
The manufacturer technician or manufacturer actddigent
in the host country will perform an independentfieation
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onsite, according to the manufacturer specificatidine
outcome of the independent verification is a ciedike of good
order and accuracy of the flow meter.

Maintenance: yearly

Any comment:

No separate monitoring of temperatsireecessary when using
flow meters that automatically measure temperadacke
Pressure, expressing LFG volumes in normalizedcoulgiters

)

Data / Parameter: WeHa,y
Data unit %
Description: Average fraction of methane in the LFG

Source of dati

Analysis devic

Measurement procedures (if any):

Measuring principle: is infi- red for Ck,

Accuracy: 2% (according to manufacturer documeoitti
There is a low level of uncertainty on this typeeqtiipment.
Even so, the gas analyzer will be calibrated ongeaa. All the
data will be recorded continuously, on an electral@tabase

Monitoring frequency:

The nethane fraction on the LFG gas will be meast
continuously

QA/QC procedures to be applied:

Calibration interrronthly maintenance and testing regime
(by comparison with a bottle of sample £dhs obtained from
certified provider such as AGA SA - Paseo Pdtea#iriz
Echaurren 2631, Providencia, Santiago, Chile) susn
accurac

Any comment:

Data / Parameter: T

Data unit: °C (Celsius)

Description: Temperature of the landfill gas
Source of data: Thermometers

Measurement procedures (if any):

There is a low level of uncertainty on this typeeqgiiipment.
Even so, the thermometer will be calibrated ongea.

All the data will be recorded continuously, on dcé&onic
database.

Monitoring frequency:

The temperature of the LFG gas will be measuredirmaously.

QA/QC procedures:

Thermocouples will be replaced or calibrated eyegr

Any comment:

Measured to determine the density of methane Didb4.
separate monitoring of temperature is necessary whing
flow meters that automatically measure temperance
pressure, expressing LFG volumes in normalizedccongiters.

Data / Parameter: P

Data unit: Pa (Pascal)

Description: Pressure of the landfill gas
Source of dat: Manomete

Measurement procedures (if any):

There is a low level of uncertainty on this typesgliipment.
Even so, the manometer will be calibrated oncesa.ye
All the data will be recorded continuously, on dcé&onic

database.
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Monitoring frequency:

The pressure of the LFG gas will be measured coatisly.

QA/QC procedures:

Manometer will be subjected to a regular mainteraard
testing regime to ensure accuracy

Any comment:

Measured to determine the density of methane Diéb4.
separate monitoring of pressure is necessary wéieg tlow
meters that automatically measure temperature sss$pre,
expressing LFG volumes in normalized cubic meters.

Data / Parameter: EL rcy
Data unit: MWh
Description: Net amount of electricity generated using LFG

Source of data:

Project participant

Measurement procedur(if any):

Electricity mete (outflow)

Monitoring frequency:

Continuous

QA/QC procedures:

Electricity meter will be subject to regular (incacdance with
stipulation of the meter supplier) maintenance t@sting to
ensure accuracy

Any comment:

Required to estimate the emission reductions friactiécity
generation from LFG, if credits are claimed

Data / Parameter:

Operation of the energy plant

Data unit:

hours

Description:

Operation of the energy plant

Source of dati

Project participan

Measurement procedures (if any):

An hour-counter records the operating hours oftiergy plant
(when the plant is working, it powers an electronaich)

Monitoring frequency:

Annually

QA/QC procedures:

Hour-counter will be subject to regular maintenance

Any comment:

This is monitored to ensure methane destructiahaisned for
methane used in electricity plant when it is operel.

The ACMO0001 parameter PEflare,y (Project Emissioms flaring the residual gas stream in the year y)
need to be calculated from the following parametieas will be monitored, according to “Tool to
determine project emissions from flaring gasesaiairtg methane”

Data / Parameter. PEfarey
Data unit tCOe
Description: Project emissions from flaring of the residual gaeam in the

yeary

Source of data:

Calculated according fdool to determine project emissions
from flaring gases containing methane

Measurement procedures (if any):

The following parameter will be monitored, sosRE, can be
calculated according fbool to determine project emissions
from flaring gases containing methane

Monitoring frequenc:

The flare efficiency will be continuously monitor.

QA/QC procedures:

See parameters VY tO,,h, 'vCH,,FG,h and Fare.
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Any comment:

As a simplified approach, project participants witly measure
the methane content of the residual gas and cartside
remaining part as ,.

Data / Parameter: FViin
Data unit -
Description: Volumetric fraction of component | in the residgals in the

hour h where i= C@ O,, N, and CH (already considered as
wcH4,y above )

Source of data:

Measurements by project participants using a caootis gas
analyzer.

Measurement procedures (if any):

Ensure that the same basis (dry or wet) is coneitifenr this

measurement and the measurement of the volumieiwcréte
of the residual gas (R ) when the residual gas temperaturg
exceeds 60 °C

Monitoring frequency:

Continuously. Values to be averaged hourly or stt@ter time
interval

QA/QC procedures:

Analyzers will be periodically (monthly) calibratedcording to
the manufacturer’s recommendation. A zero checkaatypical
value check will be performed by comparison witstandard
certified gas

Any comment:

As a simplified approach, project participants witly measure
the methane content of the residual gas and cartside
remaining part as N2.

Data / Parameter: tozn
Data unit: -
Description: Volumetric fraction of Qin the exhaust gas of the flare in the

hour t

Source of data:

Measurements by project participants using a caootis gas
analyze

Measurement procedures (if any):

Extractive sampling analyzers with water and palétes
removal devices or in situ analyzer for wet bagitethination.
Measurement principle: electrochemical + signaD4¥A
Accuracy:0.25% of volume

The point of measurement (sampling point) shaihte upper
section of the flare (80% of total flare height).

Sampling shall be conducted with appropriate samgpirobes
adequate to high temperatures level (e.g. incomdlgs).

Monitoring frequency:

Continuously. Values will be averaged hourly oaahorter
time interval.

QA/QC procedures:

Analyzers will be periodically (monthly) calibratedcording to
manufacturer’'s recommendation. A zero check arnypiadl
value check will be performed by comparison witstandard
gas.

Any comments
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Data / Parameter: fVchareh

Data unit mg/m:

Description: Concentration of methane in the exhaust gas dfidhe in dry

basis at normal conditions in the hour h

Source of data:

Measurements by project participants using a caootis gas
analyzer

Measurement procedures (if any):

Extractive sampling analyzers with water and palétes
removal devices or in situ analyzer for wet bagitethination.
Measurement principle: Binos NDIR + signal 4-20 mA

The point of measurement (sampling point) shaihtie
upper section of the flare (80% of total flare ttjg

Sampling shall be conducted with appropriate sanggirobes
adequate to high temperatures level (e.g. incomdlgs)

Monitoring frequency:

Continuously. Values will be averaged hourly oaahorter
time interval.

QA/QC procedures:

Analyzers will be periodically calibrated accordittg
manufacturer's recommendation. A zero check arypiadl
value check will be performed by comparison witstandard
gas.

Any comment:

Measurement instruments may read ppmv or % values.
convert from ppmv to mg/frsimply multiply by 0.7168. 1%
equals 10 000 ppmv.

Data / Parameter: Thiare
Data unit °C
Description: Combustion temperature

Source of dati

Analysis devic

Measurement procedures (if any):

Measure the tegiyier in the flare by a Type N thermocoup

Monitoring frequenc:

Continuously

QA/QC procedures:

Thermocouples will be replacedatibrated every year

Any comment:

Data / Parameter: ECpryy

Data unit MWh

Description: Quantity of electricity consumed b fhroject activity during
the yeary

Source of data:

Onsite measurement

Measurement procedures (if any):

Use electricityemse The meter is a General Electric induct
meter, owned and controlled by the state eleggrimimpany.
- accuracy: < 2% , measured at 25%, 50%, 75% a@Q@oldi
the maximum electric capacity
- calibration frequency: every 5 ye

Monitoring frequency:

Continuously, aggregated naiyiby the electricity supplier,
via onsite meter checkir

QA/QC procedures:

Cross check measurement resitifielgctricity invoices

Any comment

INECCe
~
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| B.7.2 Description of the monitoring plan:
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The monitoring plan specifies the generic apprdaamonitoring, the equipment to be used, the pmces
of data generation, processing and transmissioiihraaon and maintenance as well as managerial
responsibilities.

°°° Flare (Phase I)

Landfill T — >
Landfill gas

Power plant (Phase 1)

GENERIC MONITORING APPROACH

The parameters used for determining the projecssons from flaring PEnare,y) Will be monitored as per the
Tool to determine project emissions from flaringgscontaining methane
0 Fwn: Volumetric fraction of componentin the residual gas in the holumwherei= CHs (already
considered as Wi, above — as a simplified approach the QHll be measured and the
remaining part will be considerecN
0 tozn: Volumetric fraction of @ in the exhaust gas of the flare in the hour h, icoous
measurements will be made, if economically viable;
0 fvcrarsn: Concentration of methane in the exhaust gas ofidhe in dry basis at normal conditions
in the hour h, continuous measurements will be mid@eonomically viable.

If it proves technically or financially not possétio monitor flare efficiency, a default Flare Eféincy (FE) of
90% will be used when the compliance with manufasts specification will be achieved and a Flare
efficiency of 50% will be used if the flare temptena is out of the specified limits. In order to mitor the
compliance with the manufacturer’s specificatioims tombustion temperature of the flare will be roead
continuously.

MONITORING EQUIPMENT

The flare unit is equipped with the following instnents to capture the required monitoring data:

No | Instrument Data monitored

1 Flowmeter LFGrarey Volume of gas sent to the
flare during phase 1 of the project
LFG ejecrricity.y Volume of gas sent to
the energy plant during phase 2
LFG otay VOlume of gas captured
T Temperature of the LFG

P Pressure of the LFG

2 | LFG Gas analyser WcHa,y Fraction o methane in LFt
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3 | Thermocouple Ttlare Temperature of the flare
4 | Electricity meter ECery Electricity consumed by the
equipment
5 | Exhaust gas analyser fvch.Fe concentration of methane in
(when feasible) the exhaust gas
6 | Electricity meter EL re net amount of electricity
generated using LFG
7 | Hout-counte Operating hours of the general

One flowmeter will be used to measure LFG senhéoflare during phase 1 and two flowmeters will be
added to measure LFG sent to energy plant duriageB, LFG sent to the flare and total LFG captured
The different instruments send their data to the &&ging device (the MemoGraph).

DATA LOGGING TECHNOLOGY

The data from the instruments will be collectedMamoGraph (type: Visual Data Manager, Provider:
Endress+Hauser), equipped with a Compact Flashafa?86 MB for the archive. The unit comes also
with a preinstalled copy of software ReadWin2006orff Endress+Hauser), that is used for the
configuration and display of the MemoGraph.
The system also offers 2 different ways of commatidn for output:

USB Interface

Modem transmission, using either protocol RS23@tquol RS485 or Ethernet Interface
The MemoGraph is secured by means of a seal sdifiptayed value is true and protected against
manipulation.

The Monitoring unit collects the following paramestdrom the flare unit every minute: (see Figure 1
Example of Monitoring Output)

Date & Hour:Min of the measure

Status validity of the measure

Average Gas Pressure in degree in mbatr.

Average Gas concentration in Methane (CH

Normalised gas Flow in nfh.

Gas concentration in Oxygen 4O

Average Gas Temperature in degree Celsius.

Average Flare Temperature in degree Celsius.
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Figure 1 - Example of Monitoring Output
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The data are recorded on spreadsheet file witle@gfined format. The file will then be directly dsfer
the verification report.

DATA TRANSMISSION, PROCESSING AND STORAGE

All parameters mentioned above will be processedraking to the following methodology:
a) Automatic Transmission:
The MemoGraph is configured to communicate datanbgem once a day. The results are sent using a
direct dedicated phone line to a dedicated senexhine that is physically installed in the officé o
Bionersis Chile in Santiago. The Monitoring Direci® controlling that process is functional.
b) Manual Logging:
If Automatic Transmission failed, the MonitoringrBctor will contact directly the monitoring unitofin
the server to collect the data.
c) Physical Logging:
If Physical Logging Failed, the Monitoring Directwiill send a technician physically at site location
output data using the USB interface. These databeithen be sent back to the office and recorded o
the server.
d) If all options above do not work, the following pexlures will be used:

1. If data can be retrieved subsequently, they wiliddetegrated on the server.

2. If data cannot be retrieved, no emissions redustisifl be claimed for the period of data

failure.

All data will be stored physically on the disk bktserver machine.
A daily backup of the server will be done.
A copy of the backup on a portable electronic gferdevice will be held securely at the Bionersis
office in Santiago.
Copies of the files will be stored up to two yeafter termination of the project.

CALIBRATION AND MAINTENANCE PROCEDURES

Instrumentation will be calibrated as recommendgthbnufacturers.
The critical calibration frequency and procedunesdetailed below:

A) Flow Meter
The flow meter will be calibrated once a year by external certified company,
recommended by the meter manufacturer.

B) Gas Analyser
The gas analyser is calibrated every month accgrainits calibration protocol by a qualified

operator. The calibration gases will be purchagsednfcertified gas suppliers. All gas
cylinders will be provided with a quality certifiza

C) Temperature and Pressure of the LFG
The temperature and pressure meters will be cédibrannually by an independent third-

party.
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D) Temperature of the flare
The thermocouple will be checked annually by arepehdent third-party

E) Electricity meters
The reading from electricity meters will be cro$gcked annually with the invoices from
and to the national grid company. Electricity metdl measure inflow from the grid (energy
imported for the plant consumption) and outflovitie grid (electricity delivered to the grid)

F) Hour-counter
The hour-counter will be checked annually.

G) General malfunction of equipment
If the equipment (flow meter, gas analyser, gawgatroller, MemoGraph, etc.) fails, the
equipment supplier will be immediately notified pissible, repairs will be carried out. If the
damaged equipment cannot be repaired, it will Ipdaped at the earliest by the same or an
equivalent unit. In some cases, portable tools Wél used in order to carry out daily
monitoring of the missing parameter(s). This dailalve recorded on paper.
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The CDM aspects of the project are managed by ihecdr of Carbon Finance of GF Global Carbon
Trading Company Limited, based in Cyprus.

The monitoring plan is the responsibility of the Moring Director of the project.

The Maintenance Director supervises the calibrapimtedure under the supervision of the Monitoring
Director.

PRESIDENT
Bionersis S.A.

Paris, Franc
|

COO Director of Carbon Finance
Bionersis (Thailand) Ltd GF Global Carbon Trading Co L

Banagkol Nicosia, Cypru
1
1 1
Monitoring Director Maintenance Director
Bionersis (Thailand) Ltd Bionersis (Thailand) Ltd
Bangkol Bangkol
Field Technician
Bionersis (Thailand) Ltd
On site
QUALITY ASSURANCE

The monitoring director of the project will be iharge of and accountable for the generation of
the monitoring, logging and record keeping of atimtoring data.

The monitoring director will officially sign off orall worksheets used for the recording of
monitoring data.

The director of carbon finance will be in chargecompiling the monitoring report.

Proper management processes and systems recorde Wwetpt by the monitoring director. The
auditors can require copies of such records togudgnpliance with the required management
systems.

TRAINING OF MONITORING PERSONNEL

Employees involved in the monitoring will be trathenternally and/or externally at least once a year
Training will include:

a) Review of equipment and captors

b) Calibration requirement

¢) Configuration of monitoring equipment

d) Maintenance requirement

B.8 Date of completion of the application of the bseline study and monitoring methodology
and the name of the responsible person(s)/entity&g
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The baseline study was completed on 20/05/2008m%Bbal Carbon Trading Company Ltd which is a
project participant (see contact information in Arri).
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\ Cl Duration of the project activity: \

\ C.1.1. Starting date of the project activity \

The starting date of the project activity is 29241B08.
The starting date chosen is the date when theamintith landfill operator was signed.

The expected operational lifetime of the projedivity will be approximately 15 years, from the diag
date of the project activity mentioned above.

The expected operational lifetime of the projedbigger than 10 years, since:
- the period of significant LFG production for a géal landfill is about 15 years

- the lifetime of the equipment purchased is abowddrs, according to the information from the
equipment provider (Hofstetter)

‘ C.2.2.1. Starting date: ‘

The starting date of the fixed crediting periodhis final validation date, which is expected by
01/01/2009.

| C.2.2.2. Length: |

The length of the fixed crediting period is 10 y&drom 01/01/2009 to 31/12/2018

\ SECTION D. Environmental impacts \

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:
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Based on the information obtained from the OffiéeEavironmental Policy and Planning (OEPP), an
Environmental Impact Assessment (EIA) is not reegiifor LFG collection and utilization projects that
have a capacity of less than 10MW.

An EIA was also not required for the developmenthef landfill site. The Pollution Control Departnien
of MOSTE (MOSTE PCD) is responsible for approvinglid and hazardous waste management
facilities. This approval process does not have amguirements or constraints relating to the
development of the landfill site.

We list hereafter the environmental impacts to destrate that no significant negative impacts areeto
expected.

Impact on the landscape

The project activity will allow the closing of tHandfill site and accelerate the remodelling precek
the site. The implementation of techniques of castipa of waste as part of the remodelling will redu
the risks of fire on the landfill. The reshapingtbé waste body is favourable for biogas productind

also allows it to fit better in the landscape.

Impact on Fauna and Flora

The project will have a positive influence on tloedl ecosystem by remodelling the landscape and
allowing the development of grass and trees onctheered landfill. Additionally, the destruction of
gases like B5 and derivatives of methane, which constitutesbstsntial nuisance in the neighbouring
zones (because of their scents), will also conteilbo the development of the local ecosystem.

Impact on air and climate

The flaring and destruction of the methane contiiimelandfill gas will contribute to the reductiai
greenhouse gas emissions, which are proved toaserglobal warming. This is why the project acyivit
can be considered as a CDM project.

The project activity will prevent all nuisance des by the total release of the landfill gas to the
atmosphere, such as the release £8,Hnercaptenes and other chemical compounds thalt te bad
odours and sanitary risks in the neighbouring pajohs, such as diseases and asthma due to the air
pollution.

The improved management of waste, engendered byrtject activity, will reduce the presence of
rodents (rats or similar) or birds, thus reducimg $anitary risks for the neighbouring population.

Impact on safety

The collection and destruction of the landfill gail reduce risks of explosion in the landfill sstand

the neighbourhood. Indeed, for a specific contenthe presence of oxygen, the methane contained in
the landfill gas can become explosive. The progetivity implies continuous monitoring and contodl

the oxygen content of the landfill gas, thus caminsly controlling the risk of explosions.

Noise

The installed equipment (flare) can produce somisendiowever the noise level will always be below
69dB(A). This noise level will not result in anygaificant nuisance to the neighbouring populatioe d
to the distance between the flare and populatioalldws (if any in the vicinity).
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D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

Hence, there are no negative environmental imghetgo the project activity. All the impacts of the
project activity listed above will contribute to move both local and global environment.

SECTION E. Stakeholders’comments \

E.1. Brief description how comments by local stakeholderhave been invited and compiled: |

I. Stakeholders invitation
The identified stakeholders were invited by meah$ag and formal letter sent one week before the
scheduled meeting. In addition, general public inf@med through posters.

Il. Meeting

The public consultation took place on May 15, 280&%a Si Mum sub-district administration officetyci

of Kamphaeng Saen, province of Nakhon Pathom. Theting was conducted by representatives of
Bionersis (Thailand) Ltd, which is a project papant.

I1l. Agenda
The agenda of the meeting consisted of:
9.30-10.15am: Reception of the attendees witmbigie “The Inconvenient Truth”

10.15am: Presentation of the speakers and theaamomp

10.20am: Presentation 1: Bionersis — GreenhouseEffact and Global Warming (case study in
Thailand)

10.40am: Presentation 2: DNA in Thailand — WhattheeKyoto Protocol and the CDM? Thailand
Overview

11.00am: Break

11.10am: Presentation 3: Landfill gas project @M — Kamphaeng Saen project

11.40am:; Q&A session

12.30pm: Lunch

IV. Participants
The following stakeholders attended the meeting:

- Governmental organizations:
representatives of central government
representatives of the Department of Alternativergy Development & Efficiency (DEDE)
representatives of the Office of National Resousres Environmental Policy and Planning
(ONEP) — Thailand Greenhouse Gas Organization
representatives of local government:
Kamphaeng Saen Administration Office
Provincial Environmental Office. (PCD)
Sa Si Mum Sub-Administration Office

- Public and private entities
representatives of EGAT (Electricity Generating Harity of Thailand)
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representatives of PEA (Provincial Electricity Aoitty)
representatives of Mahidol University
representatives of Kasetsart University

- Community
residents of KPS city
representatives of landfill workers
Group 79 Co. Ltd
Group 15 Co. Ltd
Wasaduphan Turakit Co., Ltd.
Jaroensompong Co., Ltd.

E.2. Summary of the comments received:

During the meeting, stakeholders raised questiont® following topics:

- Past experience of the project participants
“Where are the 4 Bionersis’ projects (already raghiocated?”

- Operational matters
“How much might be the expected capacity for pogemeration?”
“When will the power generation be set up?”
“What is the area of the landfill which can be ahle for LFG extraction and electricity
generation?”
“What are the specifications of the gas engine?”

- Waste decomposition process
“Do the quantities of LFG generation depend ontype of waste?”
“Isn’t it better if organic waste is used for bisgermentation system?”

- Carbon credits
“How many Carbon Credits do you expect to sellyssar and at what unit price?”
“Does Carbon Credit price have a standard price?”
“When can you start the sale of Carbon Credits?”
“How long can you sell the Carbon Credits for?”

- Economic aspects of the project
“What is the CAPEX of the project and what IRR witlu get?”
“How long this LFG purchase contract has been sidoe?”

- Relation with DNA/Environmental Authority
“How long will it take to carry out the IEE repofit?
“Does Thai DNA have any support to this kind of jed? [biogas fermentation systems]”

- Benefits of the project for the local communities
Environmental benefits
Social benefits
Economic benefits
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E.3. Report on how due account was taken of any commentsceived:

All questions have been duly answered by repreteesaof Bionersis (Thailand) Ltd TBD. In particula
the following answers have been provided on the iemies — benefits of the project for the local
communities:

- Environmental benefits:
Reduction of methane emissions which is a potenG@tht contributes to global climate
change;
Reduction of odours;
Emissions of Volatile Organic Compounds (VOC) cintte to ground-level ozone (O3)
formation (smog);
Reduction of subsurface migration (risks of exmlasand fire)
Reduction of GHGs emission from grid replacemertdwphase Il would be implemented).

- Social benefits:
Exposure of landfill workers and local communitieHAP will drop significantly reducing
the health hazards caused by such substances;
Reduction of odours dissemination which will havgr@at impact on quality of life
improvements for individuals that live within thenldfill compound (workers) and near the
landfill. The reduction of odours will also havaignificant economical improvement
because usually odours reduce local property values

- Economic benefits:
Landfill gas projects involve engineers, constroetiirms, equipment vendors, and utilities
or end-users of the power produced. Much of thi spent locally for drilling, piping,
construction, and operational personnel, helpingroanities to realize economic benefits
from increased employment and local sales. Thanailichlso benefit from the cost savings
associated with using LFG as a replacement for mepensive fossil fuels, such as natural
gas and fuel oil.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization:

Bionersis SA

Street/P.O.Box:

176 avenue Charles de Gaulle

City: Neuilly sur Seine
State/Regior

Postfix/ZIP: 92200

Country Franct

Telephone: +331 53 02 90 80
Fax: +331 43 42 48 30
E-Mail:

URL: www.bionersis.com

Represented by

Frederic Pasti

Title: President
Salutation: Mr

Last Name Pastr

Middle Name: -

First Name Frédéric
Department: Head Office
Mobile: +336 21118379
Direct FAX: +331 43 42 48 30
Direct tel: +331 53 02 90 03

Personal -Mail;

Frederic.pastre@bionersis.c

Organizatior

GF Global Carbon Trading Companimited

Street/P.O.Box:

2-4 Arch. Makarios Il Ave

Building: Capital Center,"floor, office 703
City: Nicosie

State/Region:

Postfix/ZIP

Country: Cyprus

Telephone: +357-22-676 126

Fax: +357-22-67420:

E-Mail: stephane.vidaillet@bionersis.com
URL:

Represented by:

Stephane Vidaillet

Title: General Manager
Salutation: Mr

Last Name: Vidaillet

First Name Stephan
Department: -

Mobile: +33 6 5911 5600
Direct FAX: +33 1 4342 4830
Direct tel: +33 1 5302 9007
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Organizatior Bionersis(Thailan) Ltd

Street/P.O.Box: 153/3 Goldenland Building, Soi Malekluang 1, Rajdamri Road, Lumpini,
Phathuwa

Building: Goldenland Building, 2floor, Room A4

City: Bangkol

State/Region:

Postfix/ZIP: 10330

Country: Thailand

Telephone: +66 23 05 66 21

Fax:

E-Mail:

URL:

Represented by: Alban Casimir

Title: Director

Salutation Mr

Last Name: Alban

First Name Casimil

Department: Head office

Mobile:

Direct FAX:

Direct tel:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
There will be no public funding, under any form; the proposed CDM project. It will be financed

exclusively by private capital that is being rai$exn investments funds and/or banks, either |gaadl
in the European Union.
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Annex 3
BASELINE INFORMATION

A. SUPPORTING INFORMATION FOR BASELINE AND PROJECT EMISSIONS
CALCULATION

A spreadsheet detailing the calculation is provifted/alidation.

BEcha,swosy IS the methane generation from the landfill in #iEsence of the project activity at year y
(tCOse), calculated as per tfi@ol to determine methane emissions avoided frompihg waste at a
solid waste disposal site

BEcha swosy= . .
(1-f) * GWPcpa * (1-OX) * 16/12 * F * DOC; * MCF *  wj, * DOC; * e M0 * (1-e ™)

Where

= Model correction factor to account for modeteriainties (90%)
f = Fraction of methane captured at the SWDS &red, combusted or used in another manner
GWP.,4 = Global Warming Potential (GWP) of methane
OX = Oxidation factor (reflecting the amount of timene from SWDS that is oxidised in the soil or
other material covering the waste)
F = Fraction of methane in the SWDS gas (voluraetion) (50%)

DOGC = Fraction of degradable organic carbon (DOC) tlaa decompose

MCF = Methane correction factor

W;x = Amount of organic waste type j prevented frospdisal in the SWDS in the year x (tons)
DOC = Fraction of degradable organic carbon (by weighthe waste type |

ki = Decay rate for the waste type |

i = Waste type category (index)

X = Year during the landfill lifetime: x runs fmothe first year of the landfill opening (x = 1)ttee
year y for which avoided emissions are calculaked ¥)

y = Year for which methane emissions are calcdlate

The parameters used are shown in the table below:

1. Fixed parameters

#$ % & '# ( #)

& ( +#
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The equation used and the result of the calculasionus:

L+

2. Waste composition (W) and Degradable Organic Content (DO

pages2

According to theTool to determine methane emissions avoided frompéthg waste at a solid waste
disposal sitewe can apply IPCC 2006 Guidelines for Nationat&house Inventories default values for
the site waste composition and the value of POC

#&

1" #$ %

%)

%

%

3. k-factor

The decay rate is taken from the tool, and based on

- the waste composition,

- the site MAT, MAP and aridity index (MAT/PET) takefrom the online database of

WorldClimate.org,

#&

20°C and MAP/PET <1

71

20°C and MAP/PET > 1

[$2] [ {431 &3}

20°C and MAP 1000 mm

718

20°C and MAP > 1000 mm

798

5 ( *<<<7< 7

( *<<<7< 7

0452 $

[t

( J.. L 1/o/110 $ %

4. Waste volumes per year

The requested input information has been submitiads directly by the municipality. It has beensso

checked by our on-site inspections and topographioay.
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B. ADJUSTMENT FACTOR

In Thailand, the technical, legal, economic andafiicial conditions are such that generally no LFG
collection and destruction is occurring, even thoggme landfills are equipped of passive ventifatio
wells for the purpose of preventing potentially garous LFG concentration inside the landfill.

A specialized consultatttas conducted an inspection on Bionersis’behatf,issued a report describing
the current status of the landfill.

According to the report, most landfill gas thatisrently generated is freely and totally releaiseadl the
atmosphere either through the existing (and masiliapsed) passive venting system or by migrating

directly to the landfill surface or borders. Asesult, it has been estimated that the methanedflaees
negligible and that no reliable historical dataséedl to precisely determine it.

Hence, an adjustment factor of O has been applied.

C. DETERMINATION GRID EMISSION FACTOR IN THAILAND ( CEFgjeca1)

The methodologicalool to calculate the emission factor for an eleity systenis applied to determine
the CQ emission factor for the displacement of electyigenerated by power plants in an electricity

®CEFT - Inspection Report
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system, by calculating the “operating margin” (O&f)d “build margin” (BM) as well as the “combined
margin” (CM).
Therefore, we apply the baseline methodology preeedccording to the tool:

STEP 1 Identify the relevant electric power system

STEP 2 Select an operating margin (OM) method

STEP 3 Calculate the operating margin emissionoiaatcording to the selected method

STEP 4 Identify the cohort of power units to béuded in the build margin (BM)

STEP 5 Calculate the build margin emission factor

STEP 6 Calculate the combined margin (CM) emissiaci®r

STEP 1 Identify the relevant electric power system

The relevant project electricity system and conegetectricity system is identified as the natiagrad.

On the one hand, the Thai DNA has not published @glineation of the project electricity system
connected electricity system. On the other hand, die not identify any significant transmission
constraints according to criteria set in Tmol to calculate the emission factor for an elaity system
Hence we use the default definition of the rele\dattric power.

STEP 2 Select an operating margin (OM) method Idiénthe relevant electric power system

According to theTool to calculate the emission factor for an eleity systemthe calculation of the
operating margin emission factor (&fowm,) is based on one of the following methods:

(a) Simple OM, or

(b) Simple adjusted OM, or

(c) Dispatch data analysis OM, or

(d) Average OM
The simple OM method (option a) can be appliedoas-dost/must-run resources constitute less than
50% of total grid generation in Thailand, in averay the five most recent year3ables below presents
the national grid generation by sources in Thailordhe 2002-2006 period (five most recent years f
which data is available):

" Source: Electric Power report in Thailand, DEDE (tdife http://www.dede.go.th/dede/index.php?id=929
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Low-cost/must-run resources represents only 5.6%taf grid emission in Thailand, hence the simple
OM method con be applied.

We have chosen to apply the ex-ante option: a B-generation-weighted average, based on the most
recent data available at the time of submissiothef CDM-PDD to the DOE for validation, without
requirement to monitor and recalculate the emiskiotor during the crediting period.

STEP 3 Calculate the operating margin emission factccording to the selected method

The simple OM emission factor is calculated asgieeration-weighted average £€mnissions per unit
net electricity generation (tGMWh) of all generating power plants serving theteyn, not including
low-cost / must-run power plants / units. It wi# balculated according to Option A, i.e. based ata dn
fuel consumption and net electricity generatiorea€h power plant / unit, as fuel consumption data f
each power plant in Thailand is available.

Hence, the simple OM emission factor is calculagdollows:
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Where:
EFis.omsimpley | SiMPle operating margin C@mission factor in year y (tCOMWh)
FC oy Amount of fossil fuel type i consumed by powerrglaAunit m in year y (mass o
volume unit)
NCV,, Net calorific value (energy content) of fossil fftygpe i in year y (GJ / mass or
volume unit)
EFcoziy CO, emission factor of fossil fuel type iin year y @ZGJ)
EG,, Net electricity generated and delivered to thd gsi power plant / unit m in yeay
y (MWh)
m All power plants / units serving the grid in ygaexcept low-cost / must-run

power plants / units

i All fossil fuel types combusted in power plantnit m in year y

y Either the three most recent years for whicka dagvailable at the time of
submission of the CDM-PDD to the DOE for validati@x ante option) or the
applicable year during monitoring (ex post optido)lowing the guidance on
data vintage in step

|. Data available for yearly fuel consumption FGmVS:

8 Source: Electric Power report in Thailand, DEDE (tall@ & 20) _http://www.dede.go.th/dede/index.php?id=929
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Il. Data available for yearly net calorific value NCV;, °:

® Source: DEDE, http://www.dede.qgo.th/dede/fileadminivsa/static/thail_ele_2006/54CONVERS.pdf
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Ill. Data available for carbon emission factor of fssil fuel type ERo2iy:

We apply 2006 IPCC Guidelines for National GreergeoGas Inventories default values:
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V. Application of the simple OM formula:
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Hence EFgiq,0my = 0.65 tCQ/MWh

STEP 4 Identify the cohort of power units to be inded in the build margin

According to theTool to calculate the emission factor for an eleity systemthe sample group of
power units m used to calculate the build margimsgsis of either:

(a) The set of five power units that have beent lodst recently, or

(b) The set of power capacity additions in the teleity system that comprise 20% of the system
generation (in MWh) and that have been built mesently.

The identified power plants that have been budtriost recently and comprised more than 20% of the
system generation in Thailand in 2006 are listetthéfollowing table:

A * ? )

?
9 7 : ) %

1 Source: Electric Power report in Thailand, DEDE (tal&ttp:/www.dede.go.th/dede/index.php?id=929
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We have chosen to apply the ex-ante option: BMaisutated according to the most recent data aveilab
on unites already built for sample group m at iheetof submission of the CDM-PDD to the DOE for
validation, without requirement to monitor and recéate the emission factor during the crediting

period.

STEP 5 Calculate the build margin emission factor

The build margin emission factor BM is calculatadallows:

Where:
EFiaeuy Build margin CQemission factor in year y (tCOMWh)
EG,, Net electricity generated and delivered to thd gsi power unit m in year y
(MWh)
EFe my CO, emission factor of power umit in year y (tCQ/GJ)
m Power units included in the build margin
y Most recent year for which power generationatacavailable

According to the most recent available data on it and efficiency of the cohort of power units

released by the DEDE

A e 1 + 1 + 16*> % %+ 1 161 % %+

2 - #o@ > #@ *> > (
9 7 ) % 4% )" ))"%),’ &) %" % 4 &"
? %" %$4% '$%3$" &) % " %$" &")
11* %', 4% 4% " &) $$ %$4 &"
B 7 )%) %), Y% $ 448" , %) &4'
i "% " ,%3) '4%, ))& "%, % $ &$
# 4%$ < A= : %# >=49; 8

Hence EFgiq8my = 0.59 tCQ/MWh

STEP 6 Calculate the combined margin emission facto

™ Source: Electric Power report in Thailand, DEDE (taifighttp://www.dede.qgo.th/dede/index.php?id=929
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The combined margin emission factor CM is calcuats follows:

EFgig.cmy = EFgigomy * Wowm + EFgrigamy * Wawm

Where:

EFgigomy = Operating margin CQemission factor in year y (tGWh)
EFgiaemy = Build margin CQemission factor in year y (tGOIWh)
Wom = Weighting of operating margin emissfaotor (%)

Wppm = Weighting of build margin emission tiarc(%)

Using default values set in tH@ol to calculate the emission factor for an elexty system:

Wom = Wem = 50% EFgrid,OM,y =0.59 EE_:]rid,BM,y =0.65

Hence, EFRgyig.cmy = 0.62 tCO/MWh

pages3
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Annex 4
SUPPLEMENTARY MONITORING INFORMATION
The degassing system consists in one unit of typGHs — Ready 600, n° K10015, built in 2007.

Provider of the unit is the company Hofstetter Urttgehnick AG, Munchringgenstrasse 12, 3324
Hindelbank, Switzerland. (www.hofstetter.k:h

This model is a proven technology according to Ei¢ and Chilean requirements. Certificate of
Conformity of the unit was signed on 10/08/2007.

The main elements of the unit are: (see Figur€&lare Unit)
a flare station
a pump station
a monitoring unit.

Figure 2 - Flare Unit

The installation will be continuously/permanentigntrolled thus insuring the safety and accurata dat
reporting of the emission reductions:
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