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Jaroensompong Corporation Rachathewa Landfill @&nergy Project (the Project or Project Activity)
Version 03

27/06/2007

A.2. Description of theproject activity :

Solid waste management is one of the most pressimigonmental concerns for cities and municipaditie
in Thailand today. In Bangkok, waste disposal sitesresponsible for 36.5 % of the methane released
into the atmosphereThe Rachathewa landfill site is located 30km eéshe Bangkok Metropolitan
Area (BMA) and receives approximately 3,500 tong/oial6,667 cubic meters/day of municipal solid
waste (MSW). There are presently no regulatoryomtractual requirements for landfill gas (LFG)
collection/combustion in Thailand so landfill sitasch as Rachathewa are emitting huge quantities of
methane gas directly into the atmosphere.

The Project’s developer, Jaroensompong Corporatias jnstalled a LFG collection system and 1MW
electricity generator at the Rachathewa site. Remal/LFG will be utilized as a fuel source for the
generator. Any gas in excess of the amount reqdéiredower generation will be flared. The generated
electricity will be sold to the Metropolitan Eleicity Authority (MEA) under a power purchase
agreement. GHG emissions are expected to be redhycapproximately 470,000 tG®over ten years
through combustion of the collected methane anplatement of grid electricity produced by fossilfu
based plants.

The Project is consistent with the Thai energygyalhat actively promotes renewable energy ressurce
At present, Thailand is heavily dependent on nawaa for energy productioriThe Electricity
Generation Authority of Thailand (EGAT) is activedgeking alternative energy sources because natural
gas resources will be depleted in approximatelyeats® Thai government is also hoping to become less
dependent on oil and other fuel imports. Metharsevgd potentially become a new, indigenous and
renewable energy resource for the country.

The Project will be the first in Thailand to utéiZ FG for electricity generation on a commerciaiba
and contributes to sustainable development of twatcy by mitigating uncontrolled GHG emission
from the landfill, preventing on-site fires, corlting the release of volatile organic compoundsiu@ng

! Thailand’s Initial National Communication undeetbinited Nations Framework Convention on Climate@fe,
Office of Environmental Policy and Planning (OEPH)nistry of Science, Technology and EnvironmentdBITE),
Bangkok, Thailand, 2000, p.46.

% Natural gas plants made up over 70% of the Thal'$generation during from 2002 to 2004 (See AnBEx

% Information sourced from a Japanese publicaticai fio denryoku joho to teiden no kiki ni tsuite'ylished in
2002 by Japanese External Trade Organization (JBBRSiness Support Center, Bangkok.
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undesirable odours, providing greater control atleate drainage, and physically stabilizing thelfiéin
site. The Project will bring the following additiaheconomic, environmental and social benefits:

* A foreign manufacturer will transfer LFG generatelated technology to Thailand. The
company will supply the generator for the Projeud,aunder the contract, be responsible for
training staff in generator operation and mainteean

¢ Upon being issued, a large portion of the CERsIvglsold to companies and public entities in
Japan. The demand for CERs and opportunity forfihogvners to access a supplementary
income provides the incentive to install LFG cadlies equipment.

* The Project promotes more efficient use of locabteces, which results in reduction of energy
imports.

¢ Local inhabitants will benefit from the improvemaeitair quality due to lower methane and
odour emissions from the landfill.

*  The Project will promote practical experience ifd_Eollection and utilization. Local staff will
be trained and acquire the skills required to deer&G collection and utilization equipment.

Furthermore, it is noteworthy that solid waste nggmaent project is given high priority vis-a-vis CDM
project development in Thailand’s Climate Changat8gy.

A.3.  Project participants:

Kindly indicate if the Party

Name of Party involved(*) | Private and/ or Public entity(ies) involved wishes to be
((host) indicates a host Project participants(*) considered as project
Party) (as applicable) participants
(Yes/ No)

Jaroensompong Corporation
Thailand (host) (private entity) No

Clean Energy Finance Committee,
Japan Mitsubishi UFJ Securities No
(Private entity)

Jaroensompong Corporation is the project develaget owner. The company is an affiliate of

Pairojsompongpanich Ltd, the operator of the Rdwhaa landfill site. Pairojsompongpanich Ltd has
been engaged in infrastructure development profectthe last 10 years. The main completed projects
include construction of roads, hospital and uniwgricilities, and waste management projects m th

BMA. Pairojsompongpanich’s expertise in waste managnt includes transportation of municipal solid

waste and renovation of waste treatment plants. cimepany is responsible for the transportation of
3,500 tons/day of MSW to the Rachathewa landfié.si
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The Clean Energy Finance Committee, Mitsubishi BEdurities (MUS) provides consulting services to
promote Clean Development Mechanism (CDM) and Jaiptementation (JI) projects. In addition to
being a project participant, Mitsubishi UFJ Secesiis the CDM Advisor to the Project and the conta
for the Project activity.

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

‘ A.4.1. Location of the project activity ‘

‘ A4.1.1. Host Party(ies): ‘

The Kingdom of Thailand

‘ A4.1.2. Region/State/Province etc.: ‘
Samuthprakarn
‘ A4.1.3. City/Town/Community etc: ‘

Rachathewa Bangplee

A4.1.4. Detail of physical location, includingnformation allowing the

The Project will be located at the Rachathewa lidlradea, about 30 km east of BMA. The area in the
vicinity of the landfill is primarily industrial, wh numerous heavy industrial compounds and some
agricultural and residential establishments.

The Rachathewa landfill site occupies some 40 hest@nd includes ancillary facilities necessary to
support its operations. It also includes a bufferezaround the disposal area. The landfill siteliess
separated into two sites.

Site 1

Operations commenced on Site 1 in December 1999 sité was capped and closed in November 2001.
The area contains approximately 2.5 million tons@ivly disposed solid waste and 2.2 million tons of
old solid waste relocated from the On-Nuch landiile, the former neighbouring landfill site. Wastas
disposed off in an 8 hectare area that is locatéueavest end of the landfill area. The base efdilte is
located 18 meters below ground level.

Methane gas generated from this site is directhybatable to strong odours and other adverse itspac
that affect the vicinity of the landfill.

Site 2
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Site 2 commenced operations in December 2001 ascthaed in December 2006. It is estimated that
this disposal site will contain approximately 6 lioih tons of solid waste by the end of 2006. Waste
disposed off in a 21 hectare area that is locatéueaeast end of the landfill area. The base efitiea is
located 18 meters below ground level.

The CDM project activity for which this PDD is piemed plans only to recover and utilize LFG from

Site 1. Therefore, only landfill site 1 is includiedthe project boundary. However, it is possiibiat
Jaroensompong formulates a separate CDM projapitador Site 2 in the future.
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Figure 1. Location of the site for the project wityi.
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Figure 2a: Topographic mgp and a recent photoeoRéchathewa landfill site

Figure 2b: Overview of the Rachathewa landfill site
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The categories applicable to this Project are:

Sectoral scope 13: Waste handling and Disposal

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

LFG collection system

Jaroensompong Corporation has utilized its wasteagement experience to design a LFG collection
system for the Project based on horizontal linesveells. Rather than the traditional vertical sysfer
the closed landfill site, the company concluded tha horizontal design technology is more appuadpri
for the characteristics of Thai MSW and countnjimatic conditions. The MSW contains high
moisture. During the long rainy season, theredsrdinuous influx of rainwater into the landfilksi The
wells of a vertical system would be prone to fleamdunder such conditions.

The Project will only utilize LFG from Site 1. Atial of 10 horizontal collectors have been instalied
Site 1. LFG is recovered at the outer edges atitkatenter of the landfill. The collectors inclugle
system for drainage and collection of leachat@abuter edges of the landfill. They are constiicte
using PVC and HDPE piping to allow for settlemeantd the collectors are placed approximately 30
meters apart.

The horizontal collectors and other points are eoted by laterals to a main header system. Thigis
area where LFG gas is drawn to under a vacuumextdnt the blower.

Condensate is removed from the system using a ggagkich begins from the recovery system. Here,
sloping laterals and headers are used to provaieatye into condensate traps, knockout collectord,
tanks. The condensate is then drained back inttatiaHill.

LFG utilization system

Jaroensompong Corporation has installed a powaet pliéh a capacity of IMW.

Corrosive elements and contaminants are removedtiie LFG using a system composed of an inlet
scrubber, filter and gas holder.

Jaroensompong Corporation conducted a two-year gitipect to examine the potential of commercial
LFG collection/utilization for electricity generati. The pilot project utilized two old engines thatl
been modified from diesel to gas. The informatiathgred from the pilot project provided the basers f
the final design of the Project.

Flaring system
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The Project will install a flaring system to burxcess LFG that is not used in power generation. An
open flare system is selected over an encloseel $gstem because it is a less expensive approach fo
flaring.

The Project will utilize advanced foreign technoldgr electricity generation. As the first landfdlite to
use this state of the art technology in Thailahd,Rroject represents an important case for teogyol
transfer.

A.4.4 Estimated amount of emission reductions over the dsen_crediting period ‘

It is estimated that the Project will generate 831,tCQe of emission reductions over a 10-year period
with an average of 47,851 tG&yr.

Years Annual estimation of emission
reductions in tonnes of CQe
2008 71,503
2009 63,844
2010 57,252
2011 51,578
2012 46,695
2013 42,492
2014 38,874
2015 35,760
2016 33,080
2017 30,773
Total estimated reductions
(tonnes of C@e) 471,851
Total number of crediting years 10 years
Annual average over the crediting 47,185
period of estimated reductions
(tonnes of C@e)

The financial plans for the Project Activity do novolve any public funding from annex | countries.

‘ SECTION B. Application of a baseline and monitorirg methodology ‘

The approved baseline and monitoring methodologjieghto the Project Activity is:

“Consolidated baseline methodology for landfill gmeject activities (ACMO0001-version 05)”
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The methodology referred to calculate the grid smarsfactor is:

“Grid connected renewable electricity generatioM@\I.D. version 11)”

The tool used for demonstration and assessmeheddditionality of the Project Activity is:
“Tool for the demonstration and assessment of extdility (version 03)”

The tool used for the determination of project emoiss from flaring gases is:

“Methodological Tool to determine project emissidresn flaring gases containing methane”

ACMO0001-version 05 is applicable to the followinguations in regards to LFG activities:

a) The captured gas is flared; or

b) The captured gas is used to produce energy (edrielty/thermal energy), but no emission
reductions are claimed for displacing or avoidingrgy from other sources; or

c) The captured gas is used to produce energy (edrieity/thermal energy), and emission reductions
are claimed for displacing or avoiding energy frotiner sources.

The Project corresponds to situation a) and c) ebdherefore, ACM00O0L1 is applicable to the Project.
Since there are no regulatory/contractual requirgsng Thailand at present and this is the firgfjgut

in Thailand to capture/destroy LFG, the baselirenado is the total atmospheric release of LFG. The
Project will collect/combust LFG and result in atshal GHG reductions.

ACMO001 stipulates that in the case of c), a basaiethodology for electricity displaced shall be
provided. It further indicates that “simplified maldies and procedures for CDM small-scale project
activities” is applicable to projects where thetalied generated capacity is less than 15 MW. Thalls
scale methodology I.D. (version 11) “Grid conneatedewable electricity generation” is applicable to
the Project due to the fact that electricity is@xed to the grid and the installed capacity of the
generator is only 1 MW.

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

The spatial extent of the project boundary is thelathewa landfill site. The boundary includes LFG
collection at Site 1, flaring, electricity genematiand electricity transmission to MEA.
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Emission sources and gases included in or exclrdedthe project boundary are listed in the below
table:

Emissions sources included in or excluded from thgroject boundary

Source Gas | Included? Justification / Explanation
CO, |Included Electricity is exported to the
.. Thai grid and displaces mainly
Emissions . . .
fossil fuel fired generation from
from . .
electricit existing and new plant additionps
Y CH, |Excluded | Excluded for simplification.
consumptio g .
° n This is conservative.
£ N,O | Excluded | Excluded for simplification.
% This is conservative.
oM EMissions CO, |Excluded CQemlss!qns from the.
from decomposition of organic waste
decombositi are not counted.
P CH, |Included Main source of emissions in the
on of waste .
at the baseline.
I N,O | Excluded | Excluded for simplification.
landfill site . .
This is conservative.
CO, |Included | The project will only utilize
LFG and not use any fossil
fuels. However, this will be
On-site monitored and project
fossil fuel emissions determined if fossil
consumption fuels are in fact consumed.
duetothe |CH, |Excluded | Amountis negligible so
. pro_je_ct excluded for the reason of
g activity simplification.
G N,O | Excluded | Amount is negligible so
f excluded for the reason of
3 simplification.
e CO, |Included | The project may import a small
o -
amount of electricity from the
Emissions grid for start-ups.
f . |CH; |Excluded | Amount is negligible so
rom on-site
- excluded for the reason of
electricity e
use simplification.
N,O | Excluded | Amount is negligible so
excluded for the reason of
simplification.
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B.4.  Description of how the_ baseline scenari identified and description of the identified
baseline scenario:

Since there are no enforced regulatory or contedcguirements for LFG collection/combustion in
Thailand, commercial landfill sites emit 100% obguced LFG directly into the atmosphere. As shown
below, the selected baseline scenario for the Brgehe total atmospheric release of methaneviths

an adjustment factor of 0. Emission reductions ballclaimed for burning the collected methane gas t
generate electricity, flaring the collected examsthane gas not used by the engine and displao#sg-f
fuel-based electricity generation from the grid.

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): >>

Prohibitive barriers that the Project activity fa@e clearly identified using the “tool for the
demonstration and assessment of additionality iv@1@3)”. The following steps from the additionglit
tool will be completed below;

STEP 1 — Identification of alternatives to the patjactivity consistent with current laws and ragjohs
STEP 3 — Barrier analysis
STEP 4 — Common Practice Analysis

As per “Specific guideline for completing the Picij®esign Document (CDM-PDD)”, it is required to
provide evidence that the incentive from the CDMswariously considered in the decision to proceed
with the project activity if the starting date bditproject activity is before the date of validatio

For the Project Activity, it is not required to prde such evidence since the date of validatiotnef

Project Activity is May 2004, which is before tharing date of Project Activity, August 2004.

STEP 1 — Identification of alternatives to the progct activity consistent with current laws and
regulations

Sub-step 1a - Define alternatives to the projectiwty:

Scenario A

Continuation of the current practices of not cdilag or utilizing LFG from waste disposal sites.
Uncontrolled LFG emissions occur from the landiititil the organic component of the MSW is
completely decomposed.

Scenario B The proposed Project
Installation of facilities for LFG collection, el&iity generation and flaring of any excess LFGeT
Company operates these facilities and sells th ineduced electricity to the Thai grid.

Scenario C
Collection of LFG and its disposal by flaring, wotht utilization in an electricity generator.
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Scenario D
Composting facilities are installed for MSW at thadfill site.

Scenario E
Construction and operation of a waste incinerafiémility at the landfill site

Sub-step 1b — Consistency with mandatory laws aeglulations :

All the alternatives stated above are in compliamitk applicable laws and regulatory requirements i
Thailand. It is unlikely that regulations will chgenin a way that would render the scenarios non-
compliant. However, as stipulated in the monitonatan, laws and regulations in regards to LFG
collection/combustion will be monitored on an arirhesis.

STEP 3 — Barrier Analysis

Sub-step 3a — Identify barriers that would prevehe implementation of the proposed CDM project
activity

The implementation of the Project Activity is preted by the following barriers.

Barriers due to prevailing practice

The Project Activity is the first commercial LFGllsztion/ utilization project in Thailand. Accordjrito
the information from Energy Policy and Planningi€éf(EPPO) and the report from World B4nko
LFG is used for power generation except for thgdetoActivity. At present, since there are no
regulations for LFG collection/ utilization in Thaind, LFG generated from landfill sites are emitied
the atmosphere without gas collecting/ utilizathystem.

Jaroensompong Corporation faces formidable barderthis reason. It started its construction cadfyer
site visit by a DOE for validation was completedlime 2004 and it became confident that additional
revenue from the registration of the Project aD&@roject activity could mitigate the serious dsk
associated with the implementation of the Projextivity.

Investment barriers

Jaroensompong Corporation initially planed to fice50% of the required capital for the Project
Activity by bank loan. However, as the first LFQleation/ utilization project in Thailand, percetve

risks were too high for local banks. As a reswoital banks declined to lend for the Project Acyivikhis
forced Jaroensompong Corporation to change itsibssiplan to finance the required capital with 100%

* Information from EPPOhttp://www.eppo.go.th/power/data/data-website-thai.xls

Thailand Environment Monitor 2003, World Bank

(http://www.worldbank.or.th/ WBSITE/EXTERNAL/COUNTRIS/EASTASIAPACIFICEXT/THAILANDEXTN/O
,,contentMDK:20206649~menuPK:333323~pagePK:1411K:R17854~theSitePK:333296,00.html)
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equity under the judgement that the Project Agtiwbuld gain additional revenue from the registati
as a CDM activity.

Technological barriers

The Project Activity faces high technological rigkse to the lack of available technology and
experience. Since there is no precedence for LH@ation in Thailand, the Project Activity
encountered difficulties in choosing a proper galecting system that suits the waste charactesistnd
climate condition of Thailand. As a result of atemsive study, Jaroensompong Corporation chose to
install a horizontal gas collection system instefathe vertical system which is the standard apgnrdar
closed landfill sites such as the one where thgeBravill be carried out. However, the technology
applied is not proven in Thailand. The difficulsyaggravated by the fact that Rachathewa landfill
contains newly deposited solid waste and old se#dte relocated from the On-Nuch landfill Site.
Decomposition of the old waste at the far westé@mwgill be more advanced than decomposition of the
new waste at the front site. This puts greater ntedg the pipes at the front of the site compaoeithé
pipes at the far end of the site. This differencthe weight could bend the pipes, resulting in the
development of cracks and disruption of the pifegysut. This means the risk of technological falis
far greater for the Project site than for othedfdhsites.

Another technical barrier is the lack of experieatamming from the fact that the Project is thst fof
its kind in the country. Though the staffs are msigely trained for the operation and maintenance
regarding the Project Activity, if malfunctioning onderperformance happens due to the problems
mentioned above or other reasons, lack of expegienoperating and maintaining the technology
applied can cause additional risk to Jaroensom@mmgoration.

Sub-step 3.b. Show that the identified barriers aunot prevent the implementation of at least onfe 0
the alternatives (except the proposed project ast)v

Scenarios C, D and E face similar investment artéinology barriers as the Project Activity does.
However, it is clear that the barriers mentioneovabwould not prevent scenario A, which is the
baseline scenario - continuation of total atmosiphetease of methane gases, which is prevailing
practice in Thailand. Therefore both Sub-stepsri@a3b are satisfied.

The risks identified are insurmountable without #aelitional revenue from the registration of the

Project Activity as a CDM project activity. Thisgmpted Jaroensompong Corporation to look to CDM
assistance to improve the viability of the Progeatl reduce its risks. Discussions with CDM
professionals, both in Thailand and abroad, comdrtbe developer that the Project had good prospect
for CDM status, particularly after AMO010 was apyggd. The estimated amount of CERs before the end
of the first commitment period is approximately 281D CERs, which can be converted into monetary
value of USD 2.9 million under the assumption ofd®D/CER. The revenue is high enough for
Jaroensompong Corporation to take high risks caigig from 100% equity investments as well as
above mentioned technological barriers. It was avitia this expectation of additional revenue from
CERs that Jaroensompong Corporation became coif@@hout proceeding with the Project.

STEP 4 — Common Practice Analysis

® Please refer to the Section A.4.1.4.
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Sub-step 4a — Analyse other activities similar he tproposed project activity
The Project is the first commercial LFG to eledtyioperation in Thailand. There are no regulations
requiring LFG to be collected/destroyed, so no iotoenmercial LFG projects have been implemented in
Thailand. Project developers are generally reludtamvest in this untested technology becausditjie
risks do not justify the low returns.
Sub-step 4b —Discuss any similar options that acewrring

There are no other similar activities being cargetlin Thailand at present.

Since all steps are satisfied, the proposed Préjetitity is additional.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

Emission Reduction

The greenhouse gas emission reduction achieveltebigroject Activity during a given year “y” (ER
are estimated as follows:

ERy = (MDproject:y - MDreg,y) * GWPCH4 + ELy * CEF,eIectricity,y' ETy *CEFthermaI,y

where:

ER, emission reductions, in tonnes of C&Yuivalents (tC&e)

MD projecty the amount of methane that would have been destfcombusted during the year, in
tonnes of methane (tGH

MD req,y the amount of methane that would have been destfogmbusted during the year in the
absence of the project, in tonnes of methane {t{CH

GWP:s the Global Warming Potential value for methanetiie first commitment period is 21
tCOe/tCH,

EL, net quantity of electricity exported during ygain megawatt hours (MWh).

CERuecriciyy ~ CO2 emissions intensity of the electricity disphdatCQ/MWh. This will be
estimated using AMS I.D.

ET, incremental quantity of fossil fuel, defined aBatience of fossil fuel used in the
baseline and fossil use during project, for eneegyirement on site under project
activity during the yeary, in TJ

CERnermaly CO, emission intensity of the fuel used to generagerttal/mechanical energy, in
tCOelyr

E|y = Elex,.ere — ELivp

where:
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ElLex Lere net quantity of electricity exported during yeapypduced using landfill gas, in
megawatt hours (MWh)
ELmp net incremental electricity imported, defined aéedence of project imports less any

imports of electricity in the baseline, to meet fineject requirement, in MWh
MD gy = MDprojecty* AF
where:
AF Adjustment factor
MD projecty= MD fiaredy + MD eectricity,y ¥ MD thermal, y

MD flared,y= (I—FGfIare,y* WCH4,y * DCH4) - (PEﬂare,y/ G\NF:’CH4)

where:

MD fare.y guantity of methane destroyed by flaring

LFG fiare,y quantity of landfill gas fed to the flare durirfietyear measured in cubic meterg)(m

Weha,y average methane fraction of the landfill gas aasueed during the year and expressed
as a fraction (in ACHJ/M’LFG)

Dcha methane density expressed in tonnes of methanauper meter of methane
(tCH/m’CH,)

PEfiare,y project emissions from flaring of the residual gaagam in year y (tC@) determined

following the procedure described in the “Methodpdal Tool to determine project
emissions from flaring gases containing methane”

As mentioned in the section A.4.3, an open flaspstem is selected to burn excess LFG. As per the
guideline in the “Methodological Tool to determipeject emissions from flaring gases containing
methane”, following equations are used to calcuytatgect emissions from flaring of the residual gas

(PEIare,y)

8760 GVVP
PE =>»TM x([1- x—_ CH4
flare,y ; RG,h ( ,7flare,h) 1000
where:
TMge Mass flow rate of methane in the residual gaténhour h (kg/h)
7 aren Flare efficiency in hour h

™ RG,h = I:VRG,h X fVCH 4.RG,h XIOCH 4,n

where:
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FVre.h Volumetric flow rate of the residual gas in drnslsaat normal conditions in hour h
(m*h) (monitored)
fVchareh Volumetric fraction of methane in the residual gadry basis in hour h (monitored)
Pchan Density of methane at normal conditions (0.7 18Ry
Flare efficiency § 1)
0%, if the flame is not detected for more than 20utes during the hour h
50%, if the flare is detected for more than 20 rreswuring the hour h
MD electricity,y: LFG electricity* WCH4,y* DCH4
where:
MD electricity,y guantity of methane destroyed by the generatiaglagftricity
LFGeecricyy ~ quantity of landfill gas fed into electricity geagor
MD thermal, y: I-I:Gthermal, y* WCH4,y* DCH4
where:
MD thermal, y quantity of methane destroyed for the generatiain@fmal energy
LFGihermal, y quantity of landfill gas fed into the boiler
B.6.2. Data and parameters that are available atalidation:
Data / Parameter: GWPhs
Data unit: tCQe/tCH,
Description: Global warming potential for GH
Source of data used: IPCC
Value applied: 21
Justification of the 21 for the first commitment period. Shall be updadecording to any future
choice of data or COP/MOP decisions.

description of
measurement methods
and procedures

actually applied :

Any comment: -

Data / Parameter: AF
Data unit: %
Description: Adjustment factor

Source of data used:

Value applied: 0 %
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Justification of the There are no enforced regulatory or contractualireqents for LFG
choice of data or collection/utilization in Thailand.
description of
measurement methods
and procedures
actually applied :
Any comment: -
Data / Parameter: EFyid
Data unit: tCQMWh
Description: CQemission factor of the grid
Source of data used: EGAT, EPPO
Value applied: 0.51 tCAMWh
Justification of the Data choice and calculation method as per AMSCa&lculated based on the
choice of data or data for the year 2001, 2002 and 2003 which arenibe recent data available
description of at the time of the validation.

measurement methods
and procedures
actually applied :

Any comment: None

Data / Parameter: ERom

Data unit: tCQMWh

Description: CQ Operating Margin emission factor of the grid
Source of data used: EGAT, EPPO

Value applied: 0.60 tCAMWh

Justification of the Data choice and calculation method as per AMS I.D.

choice of data or
description of
measurement methods
and procedures
actually applied :

Any comment: None

Data / Parameter: ERsum

Data unit: tCQMWh

Description: CQBuild Margin emission factor of the grid

Source of data used: EGAT, EPPO

Value applied: 0.42 tCAMWh

Justification of the Data choice and calculation method as per AMS I.D.

choice of data or
description of
measurement methods
and procedures
actually applied :

T
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| Any comment: | None |

| B.6.3 Ex-ante calculation of emission reductions: |

Following the instructions outlined in the ACMOO0O@k,ante emission reduction estimates for methane
gas are projected for reference purposes only entigsion reductions will be determined oneaost
basis by measuring data that is stipulated in theitoring plan.

ACMO0O001 stipulates that an Adjustment Factor (Adt)regulatory or contractual requirements shall be
used and justified, taking into account the contéxhe Project. The AF has been set at 0% duleeto t
fact that there are no enforced regulatory or @mtral requirements for LFG collection/utilizatiion
Thailand.

As mentioned in the section B.6.1, open flaringexysis selected to burn excess LFG. As per the
guideline in the “Methodological Tool to determipeject emissions from flaring gases containing
methane”, default value of flare efficiency (50%086 depending on the results of monitoring of flare
will be used. Foex ante project emission calculation, 50% of flare effruog will be used.

For ex ante emission reductions calculation, data for 200&sisd:

ERy = (MDprojecby - MDreg,y) * G\NF:’CH4 + ELy * CEF,eIectricity,y' ETy *CEFthermaI,y
=(3,230.76 —0)*21+7171.5*051-0
= 71,503 (tCgyr)

Ely = ELex.ore — ELivp
= 7200 (MWh/yr) — 28.5 (MWh/yr)
=7171.5 (MWh/yr)

|\/IDreg,y: MDproject,y* AF
=3,230.76 (tCHlyr) * 0
= 0 (tCHyyr)

MD projecty — MDfIared,y+ MD electricity,y+ MD thermal, y
=2,004.51 (tChlyr) + 1,226.25 (tCHlyr) + O (tCHyyr)
= 3,230.76 (tChfyr)

MD flared,y= (I—FGfIare,y* WCH4,y* DCH4) - (PEﬂare,y/ G\NF:’CH4)
= (9,699,145 (FCH,/yr)*0.576*0.0007168(tCHM’CH,))—(42,001 (tCQyr)/21(tCQ/CH,))
=2,004.51 (tChlyr)

® Annex 3 provides the results @fante emission reductions calculation for all years.
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8760 GVVP
PEﬂare,y = ZTM RG,h X (1_ ”ﬂare,h) XTOCSLl
h=1
8760
= 45663x (L~ 05)x 21
= 1000
=42,001(tCO, / yr)

™ RG,h = I:VRG,h X fVCH 4.RG,h XIOCH 4,n

=1,107.21 (fbFG/h) * 0.576 (MCHJ/M’LFG)* 0.716 (kg/m)
= 456.63 (kgCih)

MD electricity,y= LFG electricity* WCH4,y* DCH4
= 2,970,003 (FCH,/yr) * 0.576 * 0.0007168 (tCHM’CH,)
=1,226.25 (tCiAyr)

MD thermal, y: I-FGthermaI, y* WCH4,y* DCH4
= 0 (MCHy/yr) * 0.576 * 0.0007168 (tCHM’CH,)
= 0 (tCHlyr)

Baseline data for LFG estimation, grid CEF, etan be found in Annex 3.

page 20

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

otaL | o | 47rasst | 0 | 471851

Year Estimation of Estimation of Estimation of Estimation of
project activity baseline leakage emission
emissions# emission reductions

(tCOe) reductions (tCOe) (tCOe)
(tCOe)

2008 0 71,503 0 71,503
2009 0 63,844 0 63,844
2010 0 57,252 0 57,252
2011 0 51,578 0 51,578
2012 0 46,695 0 46,695
2013 0 42,492 0 42,492
2014 0 38,874 0 38,874
2015 0 35,760 0 35,760
2016 0 33,080 0 33,080
2017 0 30,773 0 30,773

# Note — a small amount of project emissions cogltlir due to import of electricity for start upg bu
this has already been deducted from emission rieshgcin B.6.3.

| B.7 Application of the monitoring methodology and @scription of the monitoring plan:
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B.7.1 Data and parameters monitored:

Data / Parameter: LFGiotaly
Data unit: m
Description: Total amount of landfill gas captured

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

12,669,148 r(estimate for 2008)

Description of

measurement methods

and procedures to be
applied:

Measured continuously using a flow meter. Datag@tgregated monthly and
5 yearly.

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemasicd testing regime to
ensure accuracy.

Any comment:

Data / Parameter: LFGrare.y
Data unit: m
Description: Amount of landfill gas flared

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

9,699,145 m(estimate for 2008)

Description of
measurement methods
and procedures to be
applied:

Measured continuously using a flow meter. Datag@tgregated monthly and
5 yearly.

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemasicd testing regime to
ensure accuracy.

Any comment:

Data / Parameter: LFGelectricity,y
Data unit: m
Description: Amount of landfill gas combusted inye plant

Source of data to be
used:

On-site measurements

Value of data applied

2,970,003m? (estimate for 2008)

for the purpose of

T
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calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Measured continuously using a flow meter. Datag@tgregated monthly and
5 yearly.

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemasicd testing regime to
ensure accuracy.

Any comment:

Data / Parameter: PBiarey
Data unit: tCQe
Description: Project emissions from flaring of tlesidual gas stream in year y

Source of data to be
used:

On-site measurements / calculation

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

42,001 tCQe (estimate for 2008)

Description of
measurement methods
and procedures to be
applied:

The parameters used for determining the projecsgoms from flaring of the
5 residual gas stream in year y (RE) will be monitored as per the “Tool to
determine project emissions from flaring gasesaiamg Methane”

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: fvn
Data unit: -
Description: Volumetric fraction of component itlme residual gas in the hour h where i =

CH4, CO, CQy OZ! H21 N2

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

fVeran (Wena,y) = 0.576
fVeon= 0

fVeo2n=0

fVoon= 0

fVi2n=0

fVszh =0.426

Description of
measurement methods
and procedures to be
applied:

Measured continuously using a continuous gas aeraly&lues to be averaged
5 hourly. The same bases (dry or wet) is considavethfs measurement and the
measurement of the volumetric flow rate of thedeal gas (F¥s ) when the

residual gas temperature exceet3s0

QA/QC procedures to

Analysers will be periodicaifibrated according to the manufacturer’s

T
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be applied:

recommendation. A zero check and @a&ypialue check will be performed by
comparison with a standard certified gas.

Any comment:

These values will be used for thewdateon of project emissions from flaring @
residual gas stream in year y (RE,). fvcuanis equivalent to the variablecw
described in the monitoring methodology and alssddsr the emission
reductions calculation. In case only methane cdrdethe residual gas is
measure, the remaining part will be considered aashber the guideline in the
tool.

—h

Data / Parameter: FVke.n
Data unit: nvh
Description: Volumetric flow rate of the residuasgin dry basis at normal condition in the

hour h

Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

1,107.21 n¥h (estimate for 2008)

Description of
measurement methods
and procedures to be
applied:

Measured continuously using a flow meter. Valuesé¢@veraged hourly. The
same bases (dry or wet) is considered for this oreagent and the measureme
of volumetric fraction of all components in theicesl gas (fy,) when the

residual gas temperature exceet 30

QA/QC procedures to
be applied:

Flow meters will be periodically calibrated accamglto the manufacturer’s
recommendation.

Any comment:

These values will be used for thewdation of project emissions from flaring g
residual gas stream in year y (RE,).

Data / Parameter:

Flare operation parameter

Data unit:

min/h

Description:

Minutes that flare is detected durting hour h

Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

60 min/h

Description of
measurement methods
and procedures to be
applied:

Measured continuously using a flame detector.

QA/QC procedures to
be applied:

Any comment:

nt

—h

These values will be used for thewation of project emissions from flaring g

—h
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residual gas stream in year y ¢RE,). If is more than 20 min/h during the hou
h, 50% of flare efficiency will be applied for theur h, otherwise 0% will be
applied.

Data / Parameter: Wehay
Data unit: MCHJ/M’LFG
Description: Methane fraction in the landfill gas

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0.576

Description of
measurement methods
and procedures to be
applied:

Before the open flare system is installed, thispaater will be measured

5 periodically using a portable gas analyser. Aftstallation of the open flare
system, this parameter will be measured continyausihg a continuous gas.
analyser.

QA/QC procedures to
be applied:

Analysers will be periodically calibrated accordilmghe manufacturer’s
recommendation. A zero check and a typical valezklwill be performed by
comparison with a standard certified gas.

Any comment:

The monitored parameter is also usell/gn, nin case this parameter is
measured continuously using continuous gas analyser

Data / Parameter: T
Data unit: Temperature of the landfill gas
Description: °C

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Measured periodically to determine the density eftrane (Qn4) using a
5 thermocouple.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: p
Data unit: Pressure of the landfill gas
Description: Pa

Source of data to be

On-site measurements
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used:

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Measured periodically to determine the density eftrane (Ry,) using a
5 pressure transmitter.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: Elexiro
Data unit: MWh
Description: Total amount of electricity exporteat of the project boundary

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

7,200 MWh/yr

Description of

measurement methods

and procedures to be
applied:

Measured continuously using an electricity meter.

]

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemasicd testing regime to
ensure accuracy. Amount of electricity exported @ double checked with
receipt of sale.

Any comment:

Data / Parameter: ELvpe
Data unit: MWh
Description: Total amount of electricity importezmeet project requirement

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

28.5 MWh/yr

Description of

measurement methods

and procedures to be

Measured continuously using an electricity meter.

b

UNFCCE

T
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applied:

QA/QC procedures to
be applied:

Any comment:

The records of any electricity impdrie the baseline too should be recorded
the start of the project

Data / Parameter: ET,
Data unit: TJ
Description: Thermal energy used in landfill durppgject

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0

Description of

If fossil fuel is used, the quantity of fossil fueded will be measured using

measurement methods weight or volume meters.

and procedures to be
applied:

QA/QC procedures to
be applied:

Any comment:

It is not expected any thermal enevilybe used for the Project Activity.
However, this variable will be monitored.

Data / Parameter: CERnhermaly

Data unit: tCQTJ

Description: CQemission intensity of the thermal energy
Source of data to be | Calculated

used:

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

If fossil fuel is used, CO2 emission intensity lo¢ thermal energy will be
5 calculated with local data of NCV and/or IPCC défaalues.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

Data unit:

Description:

Regulatory requirements relating tudfdl gas projects

T

at
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Source of data to be | Local/national data
used:

Value of data applied | -
for the purpose of
calculating expected
emission reductions in
section B.5

Description of The information will be recorded annually.
measurement methods
and procedures to be
applied:

QA/QC procedures to | -
be applied:

Any comment: -

Data / Parameter: -

Data unit: hours

Description: Operation of the energy plant

Source of data to be | On-site measurements
used:

Value of data applied | -
for the purpose of
calculating expected
emission reductions in
section B.5

Description of Recorded annually
measurement methods
and procedures to be
applied:

QA/QC procedures to | -
be applied:

Any comment: This is monitored to ensure metharstrdetion is claimed for methane used in
electricity plant when it is operational

B.7.2 Description of the monitoring plan: |

The monitoring methodology clearly describes houdentify and collect necessary data. All data
collected as part of monitoring plan should be &eghelectronically and be kept at least 2 yeater af
the end of the crediting period.

Figure 2 below outlines the operational and managerstructure that Jaroensompong Corporation has
implemented to monitor emission reductions gendraby the Project activity. Jaroensompong
Corporation has formed an operational and managet@am, which will be responsible for monitoring
of all the parameters aforementioned. This teampo@®s of a general manager and a group of operators
A group of operators, who are under the supervisioihe general manager, are assigned for mongorin
of different parameters on a timely basis as weltexording and archiving data in an orderly manner
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Monitoring reports are forwarded to and reviewedh® general manager on a monthly basis in order to
ensure the Project follows the requirements ohtbeitoring plan.

The performance of the Project will be reviewed andlyzed by the consultants on a regular basis.

General Manager

I

Operators

— Performance
Review by
Data Archiving Consultant

DOE Verification

Figure 2. Operational and management structuremitoring the project activity.

B.8 Date of completion of the application of the bgeline study and monitoring methodology
and the name of the responsible person(s)/entity6e

The baseline study was completed on the 12/01/B907

Clean Energy Finance Committee
Mitsubishi UFJ Securities (MUS)
26" Floor, Marunouchi Building,
2-4-1 Marunouchi, Chiyoda-ku
Tokyo, 100-6317, Japan

Tel: +81-3-6213-6860
Fax: +81-3-6213-6175
E-mail: hatano-junji@sc.mufg.jp

\ C.l1 Duration of the project activity: \

\ C.1.1. Starting date of the project activity \
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01/08/2004

The expected minimum operation lifetime of the Bebjs 15 years.

C.2 Choice of the crediting periodand related information: \

Not applicable.

c.21.2. Length of the first crediting period \

Not applicable.

C.2.2.1. Starting date: \

07/01/2008 or the date of registration, whichever is later

C.2.2.2. Length: |

Ten (10) years

SECTION D. Environmental impacts |

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

Based on the information obtained from the Offi€&nvironmental Policy and Planning (OEPP), an
Environmental Impact Assessment (EIA) is not reggiifor 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 Departmen
of MOSTE (MOSTE PCD) is responsible for approvintjdand hazardous waste management
facilities. This approval process does not haveraguirements or constraints relating to the
development of the landfill site. Prior to the dieyanent of the site, the landfill owner was reqdite
obtain an Initial Environmental Examination (IEE)consultant that was approved by the MOSTE PCD,
prepared the IEE.

h T
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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

No significant negative environmental impacts aqegeeted to result from the Project. On the otherdha
by collecting and combusting LFG, the Project wdhtribute greatly to reducing anthropogenic GHG
emissions that were previously released into thgphere. The collection of LFG will also help to
prevent on-site fires, as well as reduce undesraflors, improve leachate drainage, reduce emssion
volatile organic compounds (VOC) and other hazasdmupollutants (HAP).

SECTION E. Stakeholders’comments \

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

As part of the process to gather stakeholders’ centsnin regards to the Project, Jaroensompong
Corporation held a public consultation meeting ofyp2il 2004.

The participants of the meeting included 23 leafters 15 organizations representing local
administrative officials, neighboring villages, nidacturing plants, a school and scavengers. Afithe
representatives is included in Appendix 7.

Using a slide presentation, the company explaihedelow details in regards to the Project. Afer t
presentation, the participants were invited to@sstions and give their opinions.

Contents of the Presentation

1) Introduction of each participant

2) Purposes of the meeting

3) Company profile

4) Location of the Project

5) Purposes and process of the Project

6) Environmental and social impacts

7) Contact details of the staff in charge of the Rrbje

E.2. Summary of the comments received:

The participants of the meeting expressed theipedgor the Project. Their main interests wereufed
on the environmental and social impacts of thed®tojThe participants were told about the training
program for Staff and were particularly interestethe social value. Jaroensompong Corporation
explained that occupational safety would be ofuitmost importance and training would focus on
correct operation and maintenance procedures focgiéection equipment and the generator. Training
of staff in correct gas and equipment monitoringusti prevent accidents but just in case, emergency
procedures are also taught. Furthermore, the Rnej@mploy 20 people, and only have a positive
effect on the environment by reducing pollutiomfrthe landfill.
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It became clear that most of the participants didhave a deep knowledge of the Project prior to
listening to the presentation.

There were no negative comments in regards torbjed? and all participants were satisfied thatéhe
would be no adverse environmental or social impgetserated by the Project.

E.3. Report on how due account was taken of any commentsceived:

At the meeting, Jaroensompong Corporation expresgkadgness to keep the community informed and
involved in the Project. Participants were toldtthiaitors are welcome to view the site on the ¢oowl
that they make a booking in advance.

Lastly, participants were encourage that the Ptayetld provide a practical means of education, and
attract academics and students who are lookingaimImore about LFG collection/utilization.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

Jaroensompong Corporation

Street/P.O.Box:

142 Moo 14 Kingkaew Rd., Rachathewa

Building:

City: Bangplee

State/Region: Samutprakarn

Postfix/ZIP: 10540

Country: Thailand

Telephone: (66-2)-738-4457

FAX: (66-2)-738-4457

E-Mail: pairojsompong@hotmail.com
URL:

Represented by:

Title:

Managing Director

Salutation:

Mr.

Last Name:

Jaroenpoj

Middle Name:

First Name:

Pairoj

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

Organization:

Mitsubishi UFJ Securities Co., Ltd.

Street/P.O.Box:

2-4-1 Marunouchi

Building: Marunouchi Building

City: Chiyoda-ku,

State/Region: Tokyo

Postfix/ZIP: 100-6317

Country: Japan

Telephone: +81 3 6213 6860

FAX: +81 36213 6175

E-Mail: hatano-junji@sc.mufg.jp

URL: http://www.sc.mufg.jp/english/e_cefc/inedx.thtm
Represented by:

Title: Chairman

Salutation: Mr

Last Name: Hatano

Middle Name:

First Name: Junji

Department: Clean Energy Finance Committee
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Mobile: NA
Direct FAX: +81 3 6213 6860
Direct tel: +81 3 6213 6175
Personal E-Mail: hatano-junji@sc.mufg.jp
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
The financial plans for the Project do not invohrey public funding from Annex | countries.
Annex 3

BASELINE INFORMATION

As in other Southeast Asian countries, solid wastEhailand is high in moisture and organic content
These characteristics lead to high leachate aod &4lorific value. Collected mostly from residexhti

areas and some commercial establishments, theiorgament of MSW entering the Rachathewa

landfill site is estimated to be 60-80%. (see Tapl&he Rachathewa landfill site, as well as other
landfills and dumpsites in Thailand, generate ldingis at a comparably rapid rate. Similar to an
enhanced bioreactor, the conditions in the landf#f optimal for the rapid biodegradation of organi
waste. The microorganisms involved in the biodegtiad process produce methane gas as a by-product.

Table 1 — The Composition of MSW at Rachathewa Larfill Site’

Type MSW composition (%)
Analysis 1 Analysis 2 Analysis &

Vegetabl, food wast 46.5:2 36.0: 40.11
Pape 12.97 20.7 13.01]
Leathe - - -
Wooc 20.4¢ 14.0C 8.14
Sub-total: organic waste 79.95 71.00 61.26
Plasic 17.2¢ 27.41 30.4:
Rubbe - 1.1¢ 0.¢
Glas: 0.8t - 4.61
Metal - 0.6¢ -
Stone, gravt - - 2.8(
Othel 1.9¢ - -

Total 10C 10C 10C

" Results from analysis carried out in 2001 by Jasoepong.
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Estimation of LFG production and collection

First Order Decay (FOD) model recommended in tr@20CC Guidelines for National Greenhouse
Gas Inventoriesis used to estimate LFG productioty newly deposited solid wastes are considered in
the calculation.

CH4 Emission from SWDS

CH, Emissions{ZCH4 generated ,; - RT}EQl—OXT)

where:

CH, Emissions CH4 emitted in year Y, Gg

T Inventory year

X waste category or type/material

Rr recovered Cllin year T, Gg

OXt oxidation factor in year T, (fraction)

CH, generated = DDOCm decomipF * 16/12

where:

DDOCm decomp DDOCm (mass of decomposable DOC) decomposed inTygag
F fraction of CH, by volume, in generated landfill gas (fraction)

16/12 molecular weight ratio GK (ratio)

DDOCm decomp= DDOCmar.; * (1- €¥)
DDOCmag = DDOCmd + (DDOCma.; * e"‘)

where:

DDOCma DDOCm accumulated in the SWDS at the end of Ye&g
DDOCma DDOCm accumulated in the SWDS at the end of yehr Gg
DDOCmd:- DDOCm deposited into the SWDS in year T, Gg

k reaction constant

DDOCm =W * DOC * DOG* MCF

where:

DDOCm mass of decomposable DOC deposited, Gg

W mass of waste deposited, Gg

DOC degradable organic carbon in the year of siéipa, fraction (Gg C/Gg waste)

DOG fraction of DOC that can decompose (fraction)
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MCF CH, correction fraction for anaerobic decompositiorhie year of deposition
(fraction)
Data used for the above calculation and other lreesdhta are as follows:

Variable Value Source
R 0 Project developer, no LFG is recovered in the
T baseline scenario.
IPCC default value for managed covered with,CH
OX+ 0.1

oxidising material

Project developer, the most appropriate value of k
k 0.15 is 0.15 considering the moisture content of the
municipal solid waste,

Project developer, average annual waste

W 1,277.5 acceptance is 1,277,600 tonnes.
Calculated using the data in table 1, annex 3 and
DOC 0.1874 IPCC default DOC content values
DOC, 0.5 IPCC default value
MCE 1 IPCC default value for managed-anaerobic landfill

site

The US EPA estimates that the methane collectjon
efficiency of the landfills ranges from 60 to 85%
LFG collection efficiency 0.6 Taking the low limit leads to a conservative
calculation. The use of this value for the Project
Activity was confirmed by the feasibility study.

Fraction of methane in

landfill gas 0.578 Project developer, from laboratory analysis

Opening year December 1999 | Project developer

Closed year November 2001 | Project developer
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C) LFG used

Year (o .) L.FG (B) LFG collected kfy ihe Plant( (D)(;E/Gegz?)red

emission (mlyear) y

(mfyr) m’/year) (B)-(C)
2008 21,115,246 12,669,148 2,970,008 9,699,145
2009 18,174,061 10,904,436 2,970,008 7,934,433
2010 15,642,559 9,385,535 2,970,008 6,415,532
2011 13,463,675 8,078,205 2,970,008 5,108,202
2012 11,588,293 6,952,976 2,970,008 3,982,973
2013 9,974,136 5,984,482 2,970,008 3,014,479
2014 8,584,818 5,150,891 2,970,008 2,180,888
2015 7,389,022 4,433,413 2,970,008 1,463,410
2016 6,359,790 3,815,874 2,970,008 845,741
2017 5,473,922 3,284,353 2,970,008 314,350
Total 117,765,521 70,659,313 29,700,030 40,959,283
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Calculation of the Thai CEF

According to the Baseline Methodology, calculaticas be conducted as outlined in the small scale
methodology “Renewable electricity generation fajira (1.D.)” if the Project has an installed cajpac
of less than 15 MW. Among the two options descriivethe AMS 1.D, option (a), a combined margin
(CM), consisting of the combination of operatingrgia (OM) and build margin (BM) according to the
procedure prescribed in the approve methodology BA02, is chosen. Thai CEF calculation is based
on the most recent data available at the time dd BObmission and is calculatexlante.

Data for Simple OM calculation

Among the options for OM calculation, simple OMaadhtion is chosen since the dispatch data is not
available and low-cost/must run resources constiegs than 50% of total grid generation. For sampl
OM calculation, aggregated generation and fuel @mmsion data is used since more disaggregated data
is not available.

Table 1: EGAT'’s grid generation and fuel consumptio data for 2001-2003

Type of fuel 2001 2002 2003
Hydroelectric GWh 6,311 6,481 7,742
(low-cost/must-run)
GWh 2,885 2,807 2,438
(Imported from Laos)
Natural Gas GWh 70,280 76,689 83,500
MMSCFD 1,681 1,632 1,895
Heavy Oil GWh 3,146 2,062 2,150
Mlitres 783 521 533
Diesel Qil GWh 155 258 45
Mlitres 46 67 12
Lignite GWh 17,307 16,890 17,134
Mtons 15.24 15.2 16.22
Imported Coal GWh 2,475 2,541 2,526
Mtons 0.99 1.054 1.084
Renewable Energy GWh 597 648 1,103
(low-cost/must-run)
EGAT-TNB GWh 9 13 105
(Imported from Malaysia)
Total GWh 103,165 | 108,389 116,743

Source: Power Development Plans for 2002 — 200AEG

8 power Development Plans for 2002 — 2004, EGAT
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Data for BM calculation
Table 2: Generation and fuel consumption data for ecently built plants’
Plant name | Commissioning | Fuel type Capacity | Generation | Efficiency Fuel CO, emission
Date (MW) (GWh) (Btu/kwWh) | Consumption (tCOy)
(1J)
EPEC 25-Mar-03 Natural Gas 350.0 1,922 7,083 14,363 805,764
Grow 31-Jan-03 Natural Gas 713.0 4,298 6,850 31,062 1,742,578
Ratchaburi 00 P"0% | Nawral Gas 21750 | 12315 | 7262 94355 5293316
SPP | after 28-Oct-00 Renewable  192.C 1,236 . 0 0
(collective)
SPP | after 28-Oct-00, Natural Gas 210.0 | 1,352 i 9,386 526,555
(collective)
Ratchaburi 22-Oct-00 Natural Gas 1,512.0 3,451 10,110 36,810 2,065,041
Total - 24,57 - 185,977 | 10,433,254

Source: Department of Alternative Energy Developinaenl Efficiency (www.dede.go.th/dede)
Energy Policy and Planning Officenyw.eppo.go.th

Table 3: Other variables

Variable

Value

Reference

Net calorific value

(TI/kt)
Natural gas = 48.00
Heavy oil = 40.40 (residual fuel oil)
Diesel oil = 43.00
Lignite = 11.90
Imported Coal = 26.70 (anthracite)

2006 IPCC Guideline for National
Greenhouse Gas Inventories, Volume 2
Table 1.2

CO, emission factor

(tCQ1J)
Natural gas = 56.1
Heavy oil = 77.4 (residual fuel oil)
Diesel oil = 74.1
Lignite = 101.0
Imported Coal = 98.3 (anthracite)

2006 IPCC Guideline for National
Greenhouse Gas Inventories, Volume 2
Table 1-4

(1) Natural gas plants include single and combinedecycl
(2) The natural gas data is based on “dry” value.
(3) Specific gravity of natural gas is typically aroub®. The density of natural gas is calculated by

multiplying density of air (1.29kg/Mby 0.6. The result is 0.774kgim

(4) Densities used for heavy oil and diesel oil ar®@&gnTand 0.85 kg/ rhrespectively.

° Department of Alternative Energy Development affitiEncy, www.dede.go.th/dedéfast accessed February
2006) and Energy Policy and Planning Offiasgyw.eppo.go.th(last accessed February 2006)

' The total generation was 116,743 GWh for 2003, l#test year for which data is publicly availab?8% of
116,743 GWh is 23,349 GWh.
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(5) CEF values for fossil fuels were taken from Table df 2006 IPCC Guidelines for National
Greenhouse Gas Inventories.

(6) EGAT-TNB: This is the electricity, which Thailanchports from Malaysia. In order to maintain a
conservative approach, it is assumed to have adCE€ro.

(7) Fuel consumption data for imported coal was nobnéed in the EGAT Power Development Plan
(PDP). The fuel consumption data was back-calcdlayeusing the same thermal efficiency as that
for lignite plants (31.8%).

Operating Margin

2001 0.62

2002 0.57

2003 0.60

Average OM = 0.60
Build Margin

BM = 0.42

Combined Margin

CM = 0.51
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Annex 4
MONITORING INFORMATION

The monitoring plan is a document used as a stdrigjastaff that are assigned to collect and archive
relevant data necessary for determining the basalial measuring project emissions. It must bezedli
in a complete and accurate manner until the enldeof0-year crediting period (with archiving only
ending 2 years after the end of the crediting pRritts effective use will facilitate accurate and
consistent monitoring of the project’s CERs.

Monitoring staff

Jaroensompong will form and operational and managéiteam, which will be responsible for
monitoring/ acquisition and recording for CDM pusgs. This team composes of a general manager and
a group of operators. Operators will be trainetheoperation of all monitoring equipment and all
readings will be taken under the supervision of ag@ment. Quality control and assurance procedures
are to be undertaken for data monitored as outliméide monitoring plan. A database will be mainéad

to record all relevant data as outlined in the nmirig plan.

Monitoring equipment
All monitoring equipment will be installed by expeusing standard methods. Once installed, this
equipment will be calibrated to the highest staddday Project staff. Any irregularities or problewish

equipment will be reported to management and redtes soon as possible.

Iltems to be monitored and archived

Data is to be collected and archived as directesgtation B.7 of this CDM-PDD



