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1. Project Background

This grouped project is a combination of five GH&&luction projects in the same sectoral scope
and methodology. All project activities in this gminvolve partial replacement of fossil fuels
by alternative fuels or less carbon intensive fusiech as biomass residue in cement
manufacture. As per UNFCC guideline for the CDMject the proposed projects can be
categorized as large-scale project on sectoralesbiop4 “Manufacturing Industries”.

Each project site is illustrated as follows:

The Siam Cement (Ta Luang) Co., Ltd (Ta Luang).
The Siam Cement (Ta Luang) Co., Ltd (Khan Wong).
The Siam Cement (Kaeng Khoi) Co., Ltd.

The Siam Cement (Thung Song) Co., Ltd.

The Siam Cement (Lampang) Co., Ltd.

They are the cement manufactures holding by SCGe@efo., Ltd. The address for each site
and installation capacity is shown in the tablehel

Name of Participants Name of the cement plant Rbolu  capacity Site location
(tonnes/day)
The Siam Cement The Siam Cement (Kaeng 19,000 Kaeng Khoi
(Kaeng Khoi) CO., Ltd. Khoi) Saraburi
The Siam Cement The Siam Cement 8,000 Ta Luang
(Ta Luang) Co., Ltd. (Ta Luang) Saraburi
The Siam Cement The Siam Cement 10,000 Khaowong
(Ta Luang) Co., Ltd (Khao Wong) Saraburi
The Siam Cement (Lampang) The Siam Cement 5,500 Chaehome
Co., Ltd (Lampang) Lampang
The Siam Cement The Siam Cement 16,000 Thung Song
(Thung Song) Co., Ltd (Thung Song) Nakon Si Thammarat

All cement plants have invested into infrastructureluding storage and handling system for
alternative fuels and biomass residue.

By means of this Monitoring Report GHG reductiorhiaged by the project activities this
proposed grouped project are being verified antfiesr as per requirements of the Voluntary
Carbon Standard (VCS) under monitoring methodokyggyroved by UNFCCC; for this grouped
project the ACMO0003 version 07.2 is used.

Further background information on all project ati® in the group can be found in the VCS
Project Description (PD) and associated documerite. PD and associated documents are
available upon request.
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2. Monitoring Background

Sections 3 and 4 of the PD (Monitoring GHG Emissi&ductions) provides all details in
regard to calculation of emission reductions aral ronitoring plan to be followed by the
project activities. Both the emission reductioncadtions and the monitoring plan are based on
the approved methodology by UNFCCC, ACM0003 ver€iar?.

The monitoring plan has been developed and impleimefore initial verification according to
Section 3 in PD:

» Establish a data measurement and recording protocall relevant data needed, based on
the monitoring plan outlined, and taking into aauothe QA/QC issues highlighted in
Section 3.3 in PDD;

« Development of procedures for archiving data béthteonic and paper;

» Coordination of basic training procedures for operel staffs so that they are able to fulfil
the requirements the proposed monitoring plan,ngaknto account the QA/QC issues
highlighted in Section 3.3 in PDD;

* Procedure for project performance review beforerstibd for verification;
* Procedure for corrective actions to improve futm@nitoring and reporting.

3. Monitoring Data used

In each project sites, the following parametersawaonitored:

Data Unit Description Source Measurement methods
of data

FCriky Tonne Quantity of alternative On-site Using weight scale to measur
fuel or less carbon measurement. continuously recorded and
intensive fuel used in reported monthly and annuall
projects. with adjusted according to

stock change.

FCryiy Tonne Quantity of fossil fuel On-site Using weight scale to measur

used in the projects. measurement continuously recorded and

reported monthly and annuall
with adjusted according to
stock change.
EFcooky tCO,/GJ Weighted average GO [PCC default -
emission factor for values.
alternative or less
carbon intensive fuels.

EFcooer .1y tCO,/GJ Weight average GO IPCC default -

emission factor for values.
fossil fuel.

NCV, GJ/tonne Weighted average net On-site The measurement will be
calorific value of the measurement. undertaken in line with
alternative or less international fuel standards
carbon intensive fuel. such as ASTM.

NCViy GJ/tonne Weighted average net On-site The measurement will be
calorific value of the measurement. undertaken in line with

D

D
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AVD,

Eka,COZ,y

AFtyy

TLy

I:’clinker,y

EFco28Ly

E I:COZ, LE

l:CBL,i,y

alternative or less international fuel standards
carbon intensive fuel. such as ASTM.
Km Average round trip Conservativeness Any future revision of the

distance between the by using 400km  methodology will be taken
alternative fuel supply for round trip as  into account.

sites. suggested in
methodology.

tCO/km Average C@emission IPCC 1996 table Any future revision of the US-
factor for the truck. 1-32 EPA Guide will be taken into

account.

Tonne Quantity of alternative On-site Using weight scale to measur
fuels that has been measurement continuously recorded and
transported to the reported monthly and annuall
project site. with adjusted according to

stock change.

Tonne Average truck load of Thai Any future revision of the
the trucks used. transportation regulation will be taken into

regulation account.

Tonne Production of clinker. On-site Weighing feeders recorded

measurement continuously and reported
monthly and annually.
tCO,/GJ Carbon dioxide Weighted average Aggregated at least annually
emission factor for the annual CQ depending on crediting period.

fossil fuels displaced by emission factor
use of alternative fuels for the fossil fuel
or less carbon intensive consumed and

fossil fuels in the monitored ex-
project plant. ante.

tCO,/GJ Carbon dioxide IPCC default Any future revision of the
emission factor of the values are used. IPCC report will be taken into
most carbon intensive account.
fuels use in country.

Tonne Quantity of fossil fuel On-site Using weight scale to measur
displaced in the project measurement continuously recorded and
activity. reported monthly and annuall

with adjusted according to
stock change.
- Availability of a surplus Fuel purchasing  Survey.
of biomass residue. department

Parameter
FCF'J,k,y

FCeyiy

EFcozky
EFcozrr iy

NCVi,

NCV;,

AVD,

Quality Control and Quality Assurance proceduresronitoring

Instrument should be calibrated according to mactufer’s guidelines. All data is available andorecaccording to
1ISO9001 management system.

Instrument should be calibrated according to mastufar’s guidelines. All data is available and mecaccording to
1ISO9001 management system.

Any future revision of the IPCC Guideline will beken into account.
Any future revision of the IPCC Guideline will beken into account.

Measurements will be undertaken in line with inggional fuel standards. Also all data is availadohel recorded
according to ISO9001 management system.

Measurements will be undertaken in line with inggional fuel standards. Also all data is availadrhel recorded
according to ISO9001 management system.

Any future revision of the CDM methodology.

D
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ERm,cozy Any future revision of the IPCC Guideline will beken into account.

AFrxy Instrument should be calibrated and all data #&lable and record according to ISO9001 managesyestem.
TL, Any future revision of the regulation will be takito account.

Peiinker,y Instrument should be calibrated and all data islavla and record according to ISO9001 managemetes.

4. Monitoring Result

4.1 Monitoring period

This is the first monitoring report of this groupedbject. It covers the period 01/07/2009 to
30/09/20089.

4.2 Presentation of monitoring results

All monitoring data is available in the Excel spisheet 180 _SCG
_Biomass VERcalculation_final .xIs". The spreadsheet includes:

e Summary of the monitoring data,
* VER calculations for the monitoring period.

4.3 Calculation Methodology
Emission reduction were calculated on the basislafiwing formula:
Emission Reduction = Baseline Emission — Project Ession

Baseline emission

The project reduces CO2 emissions by using altemné&tels and/or less carbon intensive fossil
fuels in the pre-calciner and the kiln for the protion of clinker in cement manufacture. £H
emissions from preventing disposal or uncontrobedning of biomass residues are included in
this emission.

BE, = BE,; , + BE

CH , ,biomass,y

Where:
BE, = Baseline emissions in year y (tCO,)
BEssy = Baseline emission from fossil fuels displaced by alternative fuels or less carbon

intensive fossil fuels in year y (1CO,)
Baseline methane emissions avoided during the year y from preventing disposal
or uncontrolled burning of biomass residues (tCO,e)

BECH4,bin]m 8.¥

Baseline emissions are determined in the folloveirap:
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Step 1: Estimate the project specific “fuel perfalty

Step 2: Calculate baseline emissions from thelfbsslis displaced by the alternative or less carbon
intensive fossil fuel(s)

Step 3: Calculate baseline emission from decay pitugror burning of biomass residues.
Step 1.Estimate the project specific “fuel penalty”

This project specific fuel penalty (FPy) shoulddegermined as follows

I:F)y = I:%Iinker,y X (SECclinker,PJ Y - SECclinker,BL)
Where:
FP, = Fuel penalty in year y (GJ)
Peiinkery = Production of clinker in year y (tons)
SECeiinkerp1y = Specific energy consumption of the project plant in year y (GJ/t clinker)
SEC finker BL = Specific energy consumption of the project plant in the absence of the project

activity (GJ/t clinker)

The specific energy consumption in the projectiswated based on the quantity of all fuels
used in the project plant and the quantity of @mnjgroduced in year, as follows:

D (FCpy, xNCV, ) + > (FCpy,, XNCV, )
i k

SEC

clinkerPd,y ~—
’ I:)clinker,y

Where:

SECetinker 1y = Specific energy consumption of the project plant in year y (GJ/t clinker)

FCoyiy = Quantity of fossil fuel type 7 fired in the project plant in year y (tons)

NCViy = Net calorific value of the fossil fuel type i in year y (GJ/ton)

FCrxy = Quantity of alternative fuel or less carbon intensive fossil fuel type k used in the
project plant in year y (fons)

NCVyy = Net calorific value of the alternative or less carbon intensive fuel type k in year y
(GJ/tonne)

Petinkery Production of clinker in year y (tons)

Alternative fuel types and less carbon intensive fossil fuel types used in the
project plant in year y

I = Fossil fuel types used in the project plant in year y that are not less carbon
intensive fossil fuel types

$Cclinker,BL =MIN HGX ; HGX—l ;PHGX—Z

I:)clinker,x—l clinkerx-2

clinkerx

With
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Where:
SECjinker 5L

HG;

FCix
NCV;
Pc linker.x
X

I

Specific energy consumption of the project plant in the absence of the project

activity (GI/t clinker)

= Heat generated from fuel combustion in the project plant in the historical year x
(GD)

= Quantfity of fossil fuel type 7 used in the project plant in year x (fons)

= Net calorific value of the fossil fuel type 7 (Gl/ton)

Production of clinker in year x (tons)

= Year prior to the start of the project activity

= Fossil fuel types used in the project plant in the last three years prior to the start

of the project activity

HG, =) FC,  xNCV,

Step 2. Calculate baseline emission from the fosslisplaced by the alternative or less
carbon intensive fuel(s)

Baseline emissions from displacement of fossil$sfaee calculated as follows:

BFe, = [z (FCpyyy XNCV, ) - pr} X EFcosey
k

Where:
BEsry

FCEIJ_k,).-
NCVyy

FP,
EFconmry

= Baseline emission from fossil fuels displaced by alternative fuels or less carbon

intensive fossil fuels in year y (tCO»)

Quantity of alternative fuel or less carbon intensive fossil fuel type & used in the

project plant in year y (tons)

= Net calorific value of the alternative or less carbon intensive fuel type kin year y
(GI/tonne)

= Fuel penalty in year y (GJ)

Carbon dioxide emissions factor for the fossil fuels displaced by the use of

alternative fuels or less carbon intensive fossil fuels in the project plant in year y

(1COL/GI)

= Alternative fuel types and less carbon intensive fossil fuel types used in the
project plant in year y

Since F3 has been determined as the most likelglihasscenario, the weighted average
annual CO2 emission factor for the fossil fuelfgttwould have been consumed according
to fuel mix determined in “Procedure for the setacttof the most plausible baseline
scenario” as follows:

EFs cooy =

Z I:C:BL,FS,i,y X NC\/ly X EI:COZ,i,y

z FCqraiy X NCV,
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Where:

EFcormLy = Carbon dioxide emissions factor for the fossil fuels displaced by the use of
alternative fuels or less carbon intensive fossil fuels in the project plant in
year y (tCO»/GJ)

FCrrraiy = Quantity of fossil fuel type i that would in the absence of the project activity
be used in the project plant according to the selected baseline scenario F3 in
year y (tons)

NCViy Net calorific value of the fossil fuel type 7 in year y (GJ/fon)

EFconsy Carbon dioxide emission factor for fossil fuel type 7 in year y (tCO,/GI)

i = Fossil fuel types that are not less carbon intensive fossil fuel types and that
would in the absence of the project activity be used in the project plant
according to the selected baseline scenario F3 in year y

Step 3. Calculate baseline emissions from decay,rdping or burning of biomass residues.

In this case only scenario B3 is the applicableeli@s. Then the calculation for methane baseline
emissions will be as follows:

BECH 4,B1/B3)y = GVVPCH4 X Z I:CP.J,k,y X NCVk,y X EFburning,CH 4k,y
k

Where:
BEcmsB1B3y

Baseline methane emissions avoided during the year y from aerobic decay and/or
uncontrolled burning of biomass residues (tCOs¢)

GWPchs = Global Warming Potential of methane valid for the commitment period
(tCOse/tCHy)

FCpryy = Quantity of alternative fuel or less carbon intensive fossil fuel type & used in the
project plant in year y (tons)

NCVy, = Net calorific value of the alternative or less carbon intensive fuel type kin year v
(Gl/tonne)

EFvuming cH kv = CH, emission factor for uncontrolled burning of the biomass residue type &
during the year v (tCH4/GJ)

k = Types of biomass residues used as alternative fuel in the project plant in year y

for which the identified baseline scenario is B1 or B3 and for which leakage
effects could be ruled out with one of the approaches L;. L, or L; described in the
leakage section

As per recommendation in methodology, page 17,27.QCH4 per ton of biomass should be used
as default value for the project. To provide comsgve estimates of emission reductions, a
conservativeness factor must be applied to the Gdission factor. The level of the
conservativeness factor depends on the uncerteagy of the estimate for the CH4 emission
factor. The Table 2 in methodology, page 18, isxshthe conservativeness factor and for this case,
the uncertainty can be deemed to be greater th@®,18esulting in a conservativeness factor of
0.73. Thus an emission factor of 0.001971 tCH4&/traiss should be used.

Project emission

Project emissions include project emission from tise of alternative fuels and/or less carbon
intensive fossil fuel (PEKk,y), project emission®nfr additional electricity and/or fossil fuel
consumption as a result of the project activity EREy and PEFC,y), project emission from
combustion of fossil fuels for transportation dieahative fuels to the project plant (PET,y). listh
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grouped project activities the project emissiomrrthe cultivation of renewable biomass at the
dedicated plantation is not included.

PE, = PE,, + PE.., + PE, + PE;

Where:

PE, = Project emissions during the year y (tCO,¢e)

PEy, = Project emissions from combustion of alternative fuels and/or less carbon
intensive fossil fuels in the project plant in year y (tCO,)

PErcy = Project emissions from additional fossil fuel combustion as a result of the project
activity in year y (tCO,)

PErcy = Project emissions from additional electricity consumption as a result of the
project activity in year y (tCO,)

PE7y = CO, emissions during the year y due to transport of alternative fuels to the
project plant (tCO,)

PEgcy = Project emissions from the cultivation of renewable biomass at the dedicated

plantation in year y (tCOe)

Project emissions are calculated in the followingteps:

Step 1. Calculate project emission from the use ddlternative fuels and/or less carbon
intensive fossil fuels

Project emission from the use of alternative fuaisl/or less carbon intensive fossil fuels in the
project plant are calculated as follows:

PE,, = z FCpyyy XNCV, , X EFco,y
k

Where:

PEy, = Project emissions from combustion of alternative fuels and/or less carbon
intensive fossil fuels in the project plant in year y (tCO,)

FCprxy = Quantity of alternative fuel or less carbon intensive fossil fuel type & used in the
project plant in year v (tons)

EFconxy = Carbon dioxide emissions factor for alternative or less carbon intensive fossil
fuels type & in year y (tCO,/GI)

NCVyy = Net calorific value of the alternative or less carbon intensive fossil fuel type & in
year y (GJ/tonne)

k = Alternative fuel types and less carbon intensive fossil fuel types used in the

project plant in year y

Step 2. Calculate project emissions from additiona¢lectricity and/or fossil fuel consumption
as a result of the project activity

The use of alternative fuels or less carbon intengissil fuels may result in additional fossil fue
and/or electricity consumption at the project sitéch included

Mechanical treatment of the fuels; and
On-site transportation of the fuels.

CO, emission from on-site electricity consumption (REE will be calculated using the latest
approved version of the “Tool to calculate baselipeoject and/or leakage emissions form

10
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electricity consumption”. Then the project emissfoom electricity consumption is calculated as
follows:

PE., = Z ECpy ;X EFg ;, X (@+TDL, )

Where:

PEEC,y = Project emissions from electricitpsamption in year (tCO2/yr)

ECPJ,}y = Quantity of electricity consumed by projetgctricity consumption source |
in year (MWh/year)

EFEL,,y = Emission factor for electricity generatimn source j in year (tCO2/MWh)

TDLj,y =Average technical transmission and distidsut losses for providing

electricity to source j in year
Step 3. Project emissions from combustion of fosdilels for transportation of alternative fuels
to the project plant

As per methodology, the option 1 approach is chés&alculate the emissions from combustion of
fossil fuels for transportation of alternative feieb the project plant which base on the basis of
distance and the number of trips (or the averagektioad) as follows:

> ARy,
- Kk

PET,y T X AVDy X Eka,COZ,y
y

Where:

PEq1, = CO, emissions during the year y due to transport of alternative fuels to the project plant
(tCO/yr)

Ny = Number of truck trips during the year y

AVD, = Average round trip distance (from and to) between the alternative fuel supply sites and
the site of the project plant during the year v (km)

EFimcozy = Average COs emission factor for the trucks measured during the year y (1CO»/km)

AFryy = Quantity of alternative fuel type & that has been transported to the project site during the
year y (mass or volume units)

TL, = Average truck load of the trucks used (tons or liter) during the year y.

k = Types of alternative fuels used in the project plant and that have been transported to the

project plant in year y

4.4 Emission Reductions
The emission reductions achieved by the projectifies within the monitoring period amount to:

The Siam Cement (Ta Luang) Co., Ltd (Ta Lung): 86,8CQe
The Siam Cement (Ta Luang) Co., Ltd (KaoWong): @8,68CQe
The Siam Cement (Kaeng Khoi) Co., Ltd: 15,127 €0

The Siam Cement (ThungSong) Co., Ltd: 51,002,820

The Siam Cement (Lampang) Co., Ltd: 13,808 40

11
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Then this grouped project achieved to reduce thisseons totally 151,526 tC@® within the first
crediting period.

_er lee lpe | ek | oe lpe | e | o | pe | e | Be e | eR | oe | e |

01/07/09 - 30/09/09 26,085 27,137 1,052 45,504 47,608 2,105 15,127 20,796 5,669 51,002 55,727 4,726 13,808 14,517 709 151,526

5. Summary of Monitoring Data

A summary of monitoring data and emission reductiase on aggregated data on an annual basis
are provided below:

A: The table below presents the “Quantity of alative fuel and less carbon intensive fuel of type
k (FCeyky and fossil fuel of type i(F&;y) used in the project plants between 1st July 2609
30th September 2009”

Biomass | |01/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/03-30/03/09 | 01/07/03-30/09/03 | 2009/2 |

Rice Husk 25,746 45,361 9,836

Wood chip

Palm shell Ton

Palm fiber Ton
Saw dust 4,503

19,090 96,328

FuelType | | Talung | KaoWong | Kaengkoi | ThungSong |  Lumpang |
Fossil | 101/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/09-30/09/03 |
Fuel Oil 192.69 227.70 820.00 325.30 25.00
29,938.85 10,461.42 88,434.00 104,413.21

60,827.44 67,360.98 134,848.00 43,600.00
34,066.82 8,765.00

17,890.62

B: The table below presents the “€€mission factor for alternative and less carboensive fuels
of type k (Ekozky and for fossil fuel of type i (Ek.,,) between 1st July 2009 and 30th
September 2009".

Fuel Type

92.80 100.00 2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- Sub-Bituminous Coal
82.90 115.00 2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- Petroleum Coke
75.50  78.80 2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- Residual Fuel Oil
72.60  74.80 2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- Diesel Oil

2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- Natural Gas Liquids

90.90 115.00 2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- Shale Oil
94.60 101.00 2006 IPCC defaults: Valume 2, Chapter 2 (Ta ble 2.3 page 2.18)-- Anthracite
92.80 | 100.00 2006 IPCC defaults: Volume 2, Chapter 2 (Table 2.3 page 2.18) -- sub-bituminous coal

TABLE 2.3 - DEFAULT EMISSION FACTORS FOR STATIONARY COMBUSTION IN MANUFACTURING

tCHaftonne dry — 0.01 010 |\ icrpies AND CONSTRUCTION

tCH4/tonne dry 0.01 0.10

12
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C: The table below presents the “Net Calorific \éalf the alternative and less carbon intensive
fuel type k (NCV,,) and fossil fuel types | (NGY)between 1st July 2009 and 30th September 2009

Fueitype | | Talung | KaoWong | Kaengkoi | ThungSong |  Lumpang |
Fossl | 101/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/03-30/03/09 | 01/07/03-30/09/08 | 01/07/09-30/09/09
40.39 40.39 40.39 40.39 40.39
24.32 23.56 21.72 23.67

18.64 17.62 16.71 15.17
26 2079

510

" 10 »

—
1 s

D: The average round trip distance (from and tdyvben the alternative fuel supply sites and the
project site (AVD) in  this monitoring period use the maximum dis& according to the
suggestion in the methodology as conservative tzion which is 400 km.

E: Average C@emission factor for the trucks estimated durirgybar is as per IPCC 1996, Table
1-32. The 0.001097 tCGfkm is used for calculation.

F: Average truck load of the trucks used during thonitoring period is 10 tonne per truck refer to
transportation regulation in Thailand

G: The production of clinker between 1st July 2608 30th September 2009 as shown in the table
below.

Fuelfpe | | alg | KaoWong | Kaengkoi | ThungSong
I e :

Pclinker,y 758,525 1,082,857

1/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/09-30/09/09 | 01/07/09-30/09/09
1,626,972 993,314 286,937

13



