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‘ A.l Title of the project activity: ‘
>>
Emission reductions through partial substitutioriosisil fuel with alternative fuels in three cement
plants of Holcim Philippines Inc.

Version 02, 09/04/2008

A.2. Description of theproject activity : ‘
>>

The project activity consists of a partial replaeamof fossil fuel (predominantly coal) in the kiln
system by alternative fuels (AF) like agricultubgl-products (rice husk, coconut waste, tobaccodgav
bagasse, etc.) and sorted municipal solid wasteddled plastics, shredded rubbers, etc). The perpos
the project activity is to reduce G@missions generated from fuel burning requiremamtslinker
production and therefore cement manufacturing.

The project is for implementation in the 3 cemelaings of Holcim Philippines, Inc. (HPHI) located in
Bulacan, Lugait and Davao. The project activity fitn replace 15% of the heat requirement with
agricultural waste and 3.8% with sorted municipalidswaste. The thermal substitution rate has been
fixed taking into consideration the technical bensito be overcome to ensure that production losses
minimized and quality of the clinker is not compiiead.

Clinker manufacturing, and therefore cement martufaxy, is a highly, energy-intensive process. The
pyro-processing stage, i.e., where the raw matesidleated to a temperature that leads to the key
chemical change in producing clinker, requires thmgest amount of heat in the total cement
manufacturing activity. The use of agricultural gmpducts and sorted municipal solid waste as
alternative sources of thermal energy to manufactbe clinker will therefore result in a signifi¢an
saving on non-renewable fossil fuels.

The project activity will strengthen sustainableselepment, specifically, in the 3 regions where HPH
cement facilities are located. The volume of namereable fuels required in the cement manufacturing
process will be significantly reduced, consequergonomised. The project activity will also cobtrie
regionally to the waste disposal infrastructure afiihelp address local environmental problemsvilt
bring about wide-ranging benefits to the health amdl-being of the community by raising the socio-
economic level and improving the quality of ambiamtof the locality.

As a contribution to sustainable development inRhéippines, the project will carry out several
environmental improvements and socio-economic lsrs&ich as:

* The use of cleaner, more efficient and sustainab#mlution to waste disposal
One of the various environmental challenges fagetth® Philippine government is the proper disposal

wastes. The Japan International Cooperation AgédkyA) estimates that approximately 2.4 million
tonnes of hazardous wastes are generated ann2802) In addition, several thousand tonnes of
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municipal solid wastes are generated daily. Theesatudy showed that the infrastructure for waste
collection, treatment and disposal in the Philiggins underdeveloped. With this problem on waste
disposal, sources of drinking water become pollated the flora and fauna are destroyed.

In many developed countries, cement kilns are théepred option in the management of suitable vgaste
since the energy and material value of these waaterials can be reclaimed or recovered. Providat t
these are properly equipped with sufficient safetyg environmental management systems, cement kilns
via co-processing have an enormous potential {o &adiress the disposal of wastes in the Philippines

 Livelihood and other economic opportunities in thecommunity

Although farmers and rice millers currently earadme from their existing trade, this project is exjed
to provide an opportunity for additional income.rd@igh this project, agricultural by-products thares
once considered wastes will now become a sourcevehue, not just to the farmers and rice-millers b
to other members of the community as well.

Wastes that will be utilized as alternative fuelll e yielded by rice husk mills and Material Reeoy
Facilities (MRF). These wastes will be transportedthe nearest HPHI cement plant by trucks.
Employment will be generated from the process diecting, pre-processing and transporting of these
wastes. In a survey conducted by HPHI, the biorsapply requires at least 4 people for every dejiver
of truck load to the plant. For HPHI Bulacan plathine, it is estimated that 20 truckloads per day i
needed to replace 15% of the fossil fuel requirdmen

A Material Recovery Facility (MRF) already exists Bulacan. This will soon be followed by the
communities in Davao and Lugait. MRF’s in theseaarevill be installed in compliance with the
Ecological Solid Waste Management Act of 2000.

* Provision of new financial resources

The project activity will also support regional ecmnic development. The use of agricultural by-
products, previously burned in open air or landdlin an uncontrolled manner without any value| wil
create new income sources. The biomass businesprailide opportunity for additional revenue for
local community. As a result, economic status amiad well-being of the local people will be impexy

A.3.  Project participants:

>>
Name of Party involved Private and/or public entity Kindly indicate if the Party
(ies) project participants (as involved wishes to be
applicable) considered as a project
participant
Philippines (host) Private entity: HolcimNo
Philippines, Inc.
Switzerland Private entity: Holcim GroypNo
Support Ltd
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‘ A.4.1. Location of the_project activity.

>>
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| A411. Host Party(ies): |
>>

The Philippines

A4.1.2.

Region/State/Province etc.:

>>
Bulacan Plant
Lugait Plant
Davao Plant

(BL)
(LG)
(DV)

: Region 3 — Central Luzon
: Region 10 — Northern Mindano
: Region 11 — Davao Region

A.4.1.3.

City/Town/Community etc:

>>
Bulacan Plant

(BL)

: Bulacan
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Lugait Plant  (LG) : Lugait
Davao Plant  (DV) : Davao City
A4.1.4. Detail of physical location, includingnformation allowing the
unique identification of this project activity (maximum one page):
>>

Bulacan Plant (BL)

Bo. Matictic, Norzagaray
Bulacan, 3013

(Region 3)

N 14’53’ 42.1”

E 1204 34.1”

Z 125m ASL

UTM Position 51P

Lugait Plant (LG)

Lugait, Misamis Oriental, 9025
(Region 10)

N 819 45" to & 20’ 15"

E 124 14’ 30" to 124 15’ 30"

Z 75m ASL

UTM Position 51N

Davao Plant (DV)

Bo. llang, Davao City, 8000
(Region 11)

N 70 10’ 37.49"

E 1250 39’ 7.75"

Z 3.25m ASL

UTM Position 51N

>>
Manufacturing Industries

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

>>
The technology, described below, that will be ergptbto co-process agricultural by-products andesbrt
municipal solid waste has been developed by HPH#h tie support of experts from Holcim Group. A
similar system will be set up in the 3 plants. Tepartment of alternative fuels and raw materiaBR)

of Holcim Group Support (HGRS) provides an insight the state of the art technologies, exchanges
experiences in the alternative fuels selection plasign of installations, develops tools to lintiet
impact on production loss and clinker quality asthblishes quality control procedures.

The system to be used will be set-up in differeagnsents. The first segment aims to install a specif
feeding system for each of the 3 cement plants aviledicated covered area to receive the bionfass.
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Bulacan plant, the alternative fuels are fed irfte separate-line calciner (SLC) and in-line calcine
(ILC). For Lugait and Davao plants, the alternativels will be fed into the in-line calciner (ILCJhe
second segment includes the setting-up of the eepsing facilities, consisting of shredder, soreg
and conveying system. The third segment aims teease the capacity by optimizing the installations
and replacing the coal to as much as 15%, the ilesufstitution rate design capacity.

The figure below shows the feeding facility thatl e installed.

" .

%Wr Isolation |
| i

k.. dampers

= p conveyor

l belt scale I
conveyor R E%m:—:—%%

==

All civil structure, mechanical equipment and supipg structure shall have its standard safety k=i
such as local emergency stop switch, automaticatfiglamper, pull rope switches, access platfornts a
stairways, handrails, etc.

Alternative fuels such as shredded plastics antend) as well as the agricultural by-products higge
than 20 mm, will be fed through the belt conveywthe designated feeding point (either to the nalci

or through the kiln hood). A weigh feeder or dossygtem will ensure feed rate accuracy. The feeding
system will be monitored and controlled. The delyelosing and storage systems for the biomass and
MSW may be further modified and enhanced as expegiés gained The latter will be covered in the
third segment.
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All alternative fuels will be sampled and analytedore these will be used. Strict parameters ghadle
the quality control process which includes contumiaonitoring of emission of specific pollutantsngs
the Continuous Emission Monitoring System (CEMSit thas been installed in all the 3 plants. Holcim
Philippines, Inc. (HPHI) implements a comprehensare/ironmental management system in all its
cement plants, accordingly, all plants are 1ISO146€ified. With this certification, HPHI is comrted

to manage responsibly any impacts in the enviromtmkits operations.
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A.4.4 Estimated amount of emission reductions over the dsen_crediting period
>>
A crediting period of 10 years has been choseth®iproject activity.
Year Annual Annual Annual Annual
estimation of estimation of estimation of estimation of
emission emission emission emission
reductions in reductions in reductions in reductions in
tonnes of CO2 tonnes of CO2 tonnes of CO2 tonnes of CO2
Bulacan Lugait Davao HPHI
(BL) (LG) (DV) Total
Year A 53,719 38,069 31,526 123,314
Year B 79,067 58,743 48,684 186,494
Year C 96,246 68,035 56,434 220,715
Year D 96,246 68,143 56,434 220,822
Year E 96,246 68,143 56,434 220,822
Year F 96,246 68,143 56,434 220,822
Year G 96,246 68,143 56,434 220,822
Year H 96,246 68,143 56,434 220,822
Year | 96,246 68,143 56,434 220,822
Year J 96,246 68,143 56,434 220,822
Total estimated
reductions (tonnes 902,755 641,846 531,678 2,076,279
of COe)
Tota_l _number of 10 10 10 10
crediting years
Annual average
over the crediting
period of 90,276 64,185 53,168 207,628
estimated
reductions (tonnes
of COe)

>>

ACMO0003 / Version 04

Approved baseline methodology and approved monigomethodology “Emissions reduction through
partial substitution of fossil fuels with alternagifuels in cement manufacture”.
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B.2 Justification of the choice of the methodologynd why it is applicable to the_project

>>
The approved baseline methodology ACMO0003 is appatp for HPHI's project activity since all the
applicability conditions are fulfilled.

The applicability is justified in the following:

« Fossil fuels used in cement manufacturing are glartreplaced by alternative fuels such biomass
residues (rice husk, coconut waste, tobacco ldzagasse, etc.) and sorted municipal waste (plastics
rubbers, etc.).

* The biomass residues are available as an excgg®yet and, in the absence of the project activity
would be landfilled or burned in an uncontrolledmmer without utilizing them for energy purpose.

Rice husk, the main agricultural by-product thalt v used, is readily available in abundant supply
Republic Act 9003, known as the Ecological Solid stéaManagement Act of 2000, prohibits the
open burning of solid wastes which includes, ambaotigers, agricultural wastes.

* The biomass residue used by the project activigsdth necessitate preparation requiring the use of
significant quantity of energy. Except for one digipwherein a small amount of energy is used to
prepare the husk, the only activity requiring tise wf energy is in the transport of the rice husks
the cement plant.

* CO, emission reduction is only related to the @&mission generated by fuel burning requirement and
not by decarbonisation of raw material.

* The methodology is applicable for the currentlytatied capacity presented below.

Bulacan Plant (BL) :5'500 tonnes of clinker/day
Lugait Plant Line 2 (LG) :4'000 tonnes of clinlday
Davao Plant (DV) :3'500 tonnes of clinker/day

« The amount of alternative fuels available is atsiehd.5 times the amount required to meet the
consumption of all users consuming the same aligmtuels.

The alternative fuels to be used in the projeciviigf i.e., agricultural waste (mainly rice hus&hd
sorted municipal solid waste (MSW), are availalieabundance in the Philippines. The table below
shows that the estimated amount of rice husk alailen each region is more than 9 times the amount
proposed to be used by the project activity. Thiieial data on availability of rice husk, coconwaste
and bagasse as well as the data on sorted MSW l{npdarstic) are presented in Appendix 1. The CDM
country guide for the Philippines also confirms ttlthere is abundant supply of biomass in the
Philippines and that the amount is increasing.
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Availability of the main alternative fuels proposidbe used in the project activity.

Rice husk Rice husk

HPHI plants Average of rice husk proposed to be used by heOfficial availability' in the
project per year during the crediting period (t) | region per year (t)

Bulacan (BL) 62,827 705,808

Lugait (LG) 50,763 573,010

Davao (DV) 41,906 373,702

Source: Philippine Bureau of Agricultural Statisticcomputed at 15% of the total palay rice hudkme. See details in
appendix 1.

To support the official data, HPHI has conductedrduthe stakeholder's meetings and in the follayin
weeks, an additional investigation in order to krtbe alternative usage of the rice husk and thezdfm
determine the net availability including all othesers. A form was given to owners of rice millseTh
percentage which is either landfilled (no distiootiof anaerobic, aerobic or stockpiled), burnedpen
air, used for fertilizer, brought to companies,tderhaulers, used as fuel, given or used as fo@himal
was asked. The investigation has been done amitedi number of rice mills owners, the most active
one in term of rice husk utilization and thereftine investigation is highly conservative. An update
the investigation will be done during verificatiofhe investigation gives a conservative overvievhef
current practice in each region. In combinationhvitie official data, an estimation of the net amoun
available (taking out the amount consumed by otisers) is possible. As written above, the sureey i
very conservative due to the limited amount of nu#'s owners which are the active one and theeefo
we consider that the amount available is the amthaitwill be either landfilled, burned in open amd
the amount which is already sent to HPHI. The thlglew resumes the investigation which is available
in detail per region and rice mill owners. The nambf rice mills’owners is indicated.

Investigation on the current practice of rice hdsposal

Rice husk Rice husk Rice Rice Rice husk | Rice Rice Rice husk
Number of | % sent to husk husk % brought | husk husk % given,
rice mills uncontrolled | % burned | % to other % used as % used ag used as
HPHI plants . : . - )
owners asked landfill (no | in open brought to| companies| fertilizer | fuel animals
during the distinction) | air HPHI orto food or
investigation (2006) haulers others
Amount Amount Amount Amount Amount Amount Amount
available available | available | not not not not
available | available | available | available
Bulacan (BL) | 25 16% 0% 22% 54% 2% 5% 1%
Lugait (LG) 4 22% 21% 25% 0% 7% 8% 18%
Davao (DV) 14 31% 1% 0.6% 60.7% 6% 1% 0%

Taking into account the amount available as ondyaimount sent to uncontrolled landfill and the antou
burned in open air the percentage are:
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Rice husk Rice husk | Rice husk | Rice
Number of % sentto | % burned | husk
rice mills uncontrolle | in open air | Amount
owners asked dlandfill available
HPHI plants | duringthe 1 (no in—
investigation | distinction) compariso
n with the
amount
proposed
to be used
Amount Amount
available available
Bulacan (BL) | 25 16% 0% 1.2x
Lugait (LG) 4 22% 21% 1.8x
Davao (DV) 14 31% 1% 1.5x

As the investigation is very conservative and take account only active rice mills' owner, we can
combined the official source and the investigadod conclude that for Bulacan 16 % means 112,929t
available therefore 1.8x, for Lugait 43% means 2848t therefore 4.9x and for Davao 32% means
119,585 t therefore 2.9x. The availability in eaebion is more than 1.5 time the amount to be bsed
all users.

The distances are:

Distance
from the
existing
furthest
suppliers to
the plant (km)

HPHI plants

Bulacan (BL) 40

Lugait (LG) 159

Davao (DV) 200
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\ B.3. Description of the sources and gases includedthe project boundary

>>

The figure below shows the cement manufacturinggss. The physical project boundary covers all
production processes related to clinker production.

N

\ !
‘ A
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g ‘,

I

Clinker
production

m\\\\\\\\\\‘ I|_~
Pyrc-processin

g

Fuel preparation

The table below shows that @@missions from the fuel combustion, fuel transgiooth and fuel
preparation are considered for the purpose of tatiog project emissions and baseline emissions.

Source

Gas

Included
2

Justification / Explanation

CG;

YES

Direct emissions from firing the kiln and
processing

Kiln fuel use

Baseline

CH,

NO

CH4 emissions from combustion processes

are considered negligible and excluded

because these emissions by the cement
industry are negligible (see WBCSD / WR
Cement protocol)

N,O

NO

see CH

CG;

YES

Direct emissions from firing the kiln and
processing (including supplemental fuels
used in the precalciner)

Kiln fuel use

Project activity

CH,

NO

CH4 emissions from combustion process
are considered negligible and excluded
because these emissions by the cement
industry are negligible (see WBCSD / WR
Cement protocol)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC ;

N,O

NO

see CH

On site
transportation

and

CG;

YES

Direct emissions due to AF transportat
and indirect emissions from fossil fue

on
Is

combustion of power plants from the g

id
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preparation of due to electricity used.
alternative CH, NO NO CH,emission
fuels N,O NO NO NOemission

Additional emissions included in the project adti\as leakage are:
» Emissions (CQ from off site transportation of alternative fugleeduction of fossil fuels
transportation are neglected to be conservative).
* Emissions (C@) from off site preparation of alternative fuels.

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

>>
Baseline scenario selection

Baseline scenario 1: Utilization of fossil fuels sed on global agglomerate data from 2002, 2003
and 2004 level.

Utilization of fossil fuel is the common practiae the cement industry in the Philippines. The Camen
Manufacturers Association of the Philippines (CeMydbesn't publish details of the fuel portfolioitsf
members. CeMAP report however identifies coal (Bredorigin or source) as the fossil fuel use in the
cement industries. The historical data of HPHI fr@602, 2003 and 2004 is available in the annual
technical report and is presented in the calculatiata sheet.

Baseline 1 is a global average of 2002 to 2004 HPéEl portfolio.

Fuel Percentage (%) Baseline 1
Coal 82.4

Anthracite 9.8

Petcoke 6.4

Heavy oil 1.1

Light oil/ Diesel 0.0

Waste oll 0.0

Industrial waste originating from fossil 03

sources

Emission factor (tCO2/TJ) 95.04

The global emission factor of the baseline 1 i99%C02/TJ.

Baseline scenario 2: Utilization of fossil fuels ks®d on plant specific agglomerate data from 2002,
2003 and 2004 level.

! www.cemaporg.ph
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fossil fuels used is proposed.

Below is scenario 2,Utilization of fossil fuels based on plant specifiagglomerate data from 2002,

2003 and 2004 levet.
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Fuels Percentage (%) Percentage (%) Percentage (%)
Baseline 2 Baseline 2 Baseline 2
Bulacan Lugait Davao

Coal 79.6 84.2 83.3

Anthracite 18.6 1.7 11.0

Petcoke 0.0 12.5 5.2

Heavy oil 0.9 1.5 0.5

Light oil/ Diesel 0.1 0.0 0.0

Waste oll 0.0 0.1 0.0

Industrial waste 0.8 0.0

originating from fossil 0.0

sources

Emission factor

(tCO2/TJ) 95.09 94.69 95.22

The baseline 2 presented above is more accuratdtibdaseline scenario 1 as the specific emission
factor of each plant is used.

Baseline scenario 3: Fossil fuels are partially swiituted with alternative fuels (i.e the proposed
CDM project activity)

The third scenario is the project activity, i.etilization of fossil fuels plus a significant amduof
alternative fuels (AF).

As there are no legal incentives nor obligationsdement companies to use alternatives fuels ssch a
agricultural waste or sorted municipal waste, canpdents will not, most likely, shift from the usd
fossil fuels to alternative fuels.

In 2004, HPHI had discussion during the annual gndrechnology Conference (ETC 2004) held in
Mandaluyong city in the Philippines on the potenttadevelop a project activity using alternativeeis
under the Clean Development Mechanism. The speakeier the CDM projects and applications’ panel
were consulting HPHI on the process and potentialioh a project (see letter from ENPAP).

In 2005, with the incentives of potential CDM reues, tests using agricultural by-products as
alternative fuels were conducted using manual lilasians. Aside from rice husks tested in Bulacan,
waste carbon (coconut carbon) coming from a suppllarge stockpile was tested in Davao (see letter
from the environmental management bureau of Daitgh c

Since the first manual test in Bulacan at the en8lugust 2005, the local and corporate AFR technica
team are studying the process behaviour and teshgcriers to be overcome to ensure that productio
losses are minimized and the quality of the clinkenot compromised. Still doing tests, in December



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCC ’A
vvy

CDM - Executive Board

page 15

2006, a first conveyor was installed in BulacanthAlechnical support from corporate office and with
investments on new alternative fuel facilities, HR¥buld partially replace fossil fuels with altetine
fuels, using a significant amount of biomass. Whb CDM incentives, it is estimated that 15% and
3.8% of the fossil fuel requirements will be re@ddyy biomass and sorted MSW, respectively. The
thermal substitution rate has been estimated bgdahkto account the technical barriers to be owere
using the tools developed by Holcim on minimizingpguction losses and maintaining the clinker
characteristics. These estimates will be re-evatudtring the verification stage.

Below is HPHI's fuel mix composition for the prommbsproject activity (average for all 3 plants):

HPHI 2008 | 2009 | 2010] 2011 2014 2018 2014 2005 201601738
Coal 754| 704| 646| 646 646 645 646 646 646 466
Anthracite | 11.0] 109| 109 10d 109 109 109 10.9109 | 1009
Petcoke 41| 441 41 41 4.1 41 41 an 41 an
Heavy oil 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.4 1.0 1.0
Light oil 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
/Diesel

Waste oil 00| 00 0.0 0.0 0.0 0.0 0.d 0.0 0.0 0.0
Industrial 04 | 04 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
waste

VAvggf:'t“ra' 6.0 | 10.00| 1500 1500 1500 1500 1500 15/00 15.005.00
Sorted

o 200 | 300| 38 3.8 3.8 3.8 3.8 3.8 3.8 3.9

Since the amount of fossil fuel replacement byra#gve fuels is slightly different for each plant,
separate emission reduction calculations are donedch plant and are given in the calculation tshee
well as in section B.6.3.

Baseline scenario selection

Option 2: Select baseline scenario through barrieranalysis

Alternativ | Investment barriers | Technological barriers Barriersdue | Other barriers
e scenario to prevailing
practices
Scenario 1 | No initial capital No technological barriers. This is the No
investment required. prevailing
practice
Scenario 2 | No initial capital No technological barriers. | This is the No

investment required | The plant will operate with | prevailing
this scenario in the absence practice
of the project activity and
the emission factor is more
conservative.

Scenario 3 | Capital investment A number of trials have been el@fors are The use of
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done (mainly in Bulacan) | not familiar alternative
and are still required for the| with handling | fuels reduces
proposed project activity to | and feeding of | the production
optimize the feeding of alternative capacity.
alternative fuels by keeping| fuels and
the clinker characteristics. | specific
New facilities and upgrades installations
of some technical have to be
components are required. | developed.

Based on the above barriers analysis, scenariar®ss likely to happen in the absence of the pregos
project activity. Therefore, scenario 2 is selecésdthe baseline scenario. The data for the baselin
estimation are taken from the annual technical me@oI'R) of the 3 HPHI's cement plants i.e. Davao,
Lugait and Bulacan.

Description of the selected baseline

Fuels Percentage (%) Percentage (%) Percentage (%)
Baseline 2 Baseline 2 Baseline 2
Bulacan Lugait Davao
Coal 79.6 84.2 83.3
Anthracite 18.6 1.7 11.0
Petcoke 0.0 12.5 5.2
Heavy oil 0.9 1.5 0.5
Light oil/ Diesel 0.1 0.0 0.0
Waste oll 0.0 0.1 0.0
Industrial waste
originating from fossil | 0.8 0.0 0.0
sources
Emission factor
(tCO2/TJ) 95.09 94,69 95.22
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): >>

The tool for the demonstration and assessmentdifiadality version 3 has been used.

The incentives of CDM were undeniably considerethendecision to proceed with the proposed project
activity. Discussions have started in October 208dgarding the technological feasibility and the
administrative procedures. At the end of August532@@ith the belief in CDM incentives, manual tests
and trials have started. The Energy Efficiency foaers Association of the Philippines who has
followed the progress of HPHI in this matter hasfomed the various steps (see letter). Today, HBHI
still in the industrial testing phase as only lieditinstallations (one conveyor) have been impleatkint
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Bulacan (December 2006) and manual feeding is doneugait and Davao. The CEO will allow
engineering works to overcome the technologicali®a which have been pointed out to reach thel leve
proposed once the project will be registered. TBdMQ@locumentation has started in June 2006 (PIN).

STEP 1. Identification of alternatives to the projet activity consistent with current laws and
regulations.

Sub-step 1a. Define alternatives to the project activity:

Three alternatives have been discussed aboveda ské most plausible baseline scenario. Altevaali
is the most probable scenario for the followingsmes: it is the prevailing practice, it is techilicahe
most feasible scenario and it does not seek argstment. In addition, in comparison to scenarii ik,
the most specific scenario..

Alternative 3 is the project activity and it is nbie most plausible scenario as there are majbnieal
barriers, investment barriers, production losses ptaintenance issues. The barriers associatedhith
use of the alternative fuels proposed in the pt@etvity are enumerated below.

Sub-step 1b. Consistency with mandatory laws and regulations:
All alternatives are in compliance with applicatde/s and regulations.

Step 2. Investment analysis
OR
Step 3. Barrier analysis

Step 3. Barrier analysis is selected

Step 3a. ldentify barriers that would prevent the mplementation of the type of the proposed
project activity

The use of alternative fuels in the cement kilmas yet well-established in the Philippines. Hertbes
project will likely face major barriers and riskdiwh, without the CDM benefits, would prevent HPHI
from its implementation. These barriers are disedsas follows.

Technological barriers

There are mainly 2 types of technological barrnenen using alternative fuels. These are the doaet

due to the feeding of the alternative fuels, angl itidirect one, caused by the process in regard to
keeping production losses minimum and maintainihg tlinker characteristics within regulatory
standards.

Using alternative fuels in a power plant to gereiectricity is different from using one in a kilim a
power plant, the alternative fuels are burned tiyeand the heat produced is used to generaterieigyt

In a cement kiln, the alternative fuels come digett contact with the raw materials that are used
produce the clinker. In the process, the mineoahmonents of the alternative fuels, in additiorthe
heat, are recovered and becomes part of the clifkerthis reason, optimizing the use of alterreafivel

is a case by case study which, depending on the ¢yrkiln used and the characteristics of the raw
materials, may vary from kiln to kiln. To ensureathhe clinker characteristics are not compromisdd,
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parameters that could influence the clinker featureed to be considered and solutions to mitigate
whatever impacts implemented. Holcim Philippinesth the supporting tools developed by Holcim
Group Support Ltd such as the fuel mix optimizeM@® and low grade fuel study, has identified all
bottlenecks and process limitations of each cemplamt for the successful implementation of the @coj
activity (shown during validation).

The detailed analyses of the 3 plants have alloM@#il to set up 3 specific road maps regarding the
current project activity. Some of the indirect issuhat have been identified and needed to be ssiite
for each of the 3 plants when using alternativésfigemonstrated with the tools during validatiang:

a) high variation in the quality of the main fueldalimestone, b) high percentage of calcinationery

low burner momentum, and d) very low oxygen levethee kiln inlet. Technical solutions have been
proposed, addressing each issue one at a timdig\sta learning process, a team reviews and zesily
all process conditions anew in order to fully urstiend the consequence of any modification or swiuti
implemented. The appendix 4 shows the detailb@bbttleneck analysis as well as one exampleeof th
fuel mix optimizer.

Some of the direct technological barriers relatethe use of alternative fuel are: a) the receidren of
the materials, b) safe and proper handling of tlaenals, c) variation in the characteristics of th
materials, d) high moisture content, and e) propER feeding facility to be able to reach the target
reduction in fossil fuel.

In 2006, part of the project activity industriaste, a feeding system, consisting of a hopper andeyor

to transport biomass to the calciner, was instalieBlulacan plant. Since then, many modificatioaseh
been (and are still being) made in order to optntie system. The industrial tests show that tbeqss
of feeding alternative fuels is more challengingnpared to using traditional fuels. For one, akéirre
fuels are not homogeneous and therefore, are thnmore difficult to feed. They have lower cafir
value, higher moisture content and lower densitgnthraditional fuels. Consequently, a higher
volumetric feed rate is needed, resulting in jangramd instability in the process. To attain theyear
thermal substitution, the feeding and handlinglitgcin Bulacan has to be improved. Further, a dgsi
system has to be installed to regulate the intrbolicof alternative fuels. Although Holcim Bulacan
plant has a designated receiving concrete areayered storage will have to be considered, espgcial
during the rainy season.

For the cement plants in Davao and Lugait, altéredtiels are for now fed manually into the kilrings
basic handling equipment. A hoist is used to trarisfhe materials from ground level to preheatet an
the materials are then manually fed into the “fegdpoint” protected by a double-flap gate. An
improved feeding and handling system and covete@ge area have to be set-up for each of these 2
plants also to attain to desired thermal substitutate.

Hazards and corresponding mitigating measures bega identified and safe working procedures have

been developed to ensure proper handling of aligmduels. Improvement in the procedures and
continuous training of employees on specific meshaad other safety measures is ongoing.

Additional informations
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The project activity involves the setting up of timelirect technical barriers as well as several new
infrastructures such as feeding systems (convéyppers, etc.), covered designated area to retesve
alternative fuels, controlling and monitoring des¢ and safety equipment. Equipment, as well as
installation and commissioning activities, entgifront cost. Taking into account CDM incentives,HHP
has since 2006 invested around PhP1 million in A&d&flities to achieve the industrial tests. Once th
project will be registered, HPHI will dedicate aate to analysis further more the direct and indirect
technical barriers that have been shown and wippse solution with the related cost. Once solution
will be set, an investment plan will be done amespnted to the CEO as so far the CEO didn't accept
any more investment without registration.

Besides direct investment, the project activityl wignerate indirect costs resulting from consuljanc
training, monitoring, and maintenance of the eq@ptrand cost of additional personnel.

Further, indirect costs related to losses in clineduction as a result of increased use of atera
fuels have to be taken into account as a barri¢hégproposed activity. The clinker production loss
estimated using the fuel mix optimizer and was destrated during the validation.

Barriers due to prevailing practice

The use of a significant amount of alternative $ualclinker production is not the current praciiceéhe
Philippines. Fossil fuels are the preferred chaicd therefore the prevailing practice within theneat
industry. The representative of the Philippine DNas confirmed that it does not have any similar
project for validation so far. It is aware thoudhatt another company has been considering CDM
incentives.

Sub-step 3b. Show that the identified barriers would not prevent the implementation of at least one of
the alternatives (except the proposed project activity)

In the case of the baseline scenario 1 and 2,#loeyd not face the barriers associated with thepsed
project activity. It is currently the prevailinggmtice and the technical barriers are businessud.urhe
table above evaluates all alternatives and shostsatternative 2 is the most probable scenario.

Step 4 Common practice analysis

Sub-step 4a. Analyze other activities similar to the proposed project activity

The use of significant amounts of alternative fuglsot the current practice in the cement manuféauy
industries in the Philippines. Based on informatitom the Cement Manufacturers Association of the
Philippines (CeMAP), coal is the major source @trthal energy in the local cement industry.

Sub-step 4b. Discuss any similar options that are occurring

With the major barriers (investment, productionsks technological issues and prevailing practice
standards) and lack of incentives available, ttop@sed project activity or similar projects are liily

to happen without the Clean Development Mechanisraritives.

The step approach shows that the project is additio
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Impact of CDM Registration
The CDM allows HPHI to overcome the barriers radatethe substitution of fossil fuels with alternat
fuels.

CDM status provides many key benefits to HPHI

* Prospect of CDM revenue and decrease of the fiabrisk

« Significant reduction of the GHG emissions

* CDM revenue will encourage HPHI (and even otherchiolGroup companies) to come up with new
ideas and projects reducing GHG emissions

» Gain of experience in CDM projects

The cement industry is aware of the CO2 emissieas@ated with clinker production and CDM
provides real incentives encouraging the industmetluce CO2 emissions by using alternative fuels.
The key benefits cited allow not only HPHI, butvead| as the other Holcim Group of Companies, to
dedicate financial and technical resources to @reecthe barriers.

B.6. Emission reductions:
| B.6.1. Explanation of methodological choices:
>>
Details of the calculation choices are shown iriea®.6.2 “Data and parameters available at
validation” and section B.7.1 “Data and parameteositored”.

Below are the main methodological choices:

* Waste fuel and industrial waste originating froradibfuels are part of the baseline and the related
heat input and emissions are computed within tksilféuel calculation.

« Emissions saving from reduction of on site transpbfossil fuels are not taken into account

» Emission savings from reduction in the preparatibfossil fuels are not taken into account.

« Leakages due to biomass residues that would bedunrthe absence of the project activity or
landfill in an uncontrolled manner are not taketo iaccount.

» Leakage due to reduced off-site transport of fdseil is not taken into account.

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

All data used to calculate the baseline and estinsditthe project activity emissions reduction are
available. The baseline data are presented irséagon. The project activity data (estimationpast of
the monitoring data and presented in section B.7.

The data and parameters are taken from the argatalital report (ATR), a report that each planhimit
the Holcim group completes and submits to the Qargoevery January of the year.

Since the values applied are not always the samiéo3 plants, the abbreviation of each plantverg
when necessatry.



)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

CDM - Executive Board

page 21

Data / Parameter: G

Data unit: Tonne

Description: Annual production of clinker
Source of data used: Annual technical report
Value applied: See calculation database

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

Quantity of clinker produced.

Daily production monitoring based on clinker factaultiplied by weight of

5 kiln feed. Daily usage of kiln feed is obtainedrfr kiln feed weight totalizer
readings while clinker factor is obtained usingepdtest.

Cross- check with automatic weight system of theer@ grinding input and
clinker sold.

ISO 9001:2000.

Any comment: None

Data / Parameter: QF.BA coal

Data unit: Tonne

Description: Quantity of fossil fuel (coal) usedtire baseline
Source of data used: Annual technical report

Value applied: BL:145,644 LG:175,366 DV:110,391

Justification of the
choice of data or
description of

measurement methods

]

and procedures
actually applied :

The amount of each fossil fuel is automaticallyydaieighted with the weight
totalizer of the bin and cross-checked with thevéey and inventory.
ISO 9001:2000.

Any comment:

None

Data / Parameter:

Q:F,BA anthracite

Data unit: Tonne

Description: Quantity of fossil fuel (anthracitegad in the baseline
Source of data used: Annual technical report

Value applied: BL:30,745 LG:3,407 DV:20,080

Justification of the
choice of data or
description of

measurement methods

]

and procedures
actually applied :

The amount of each fossil fuel is automaticallyydaieighted with the weight
totalizer of the bin and cross-checked with theveéey and inventory.
ISO 9001:2000.

Any comment:

None

Data / Parameter:

Q:F,BA petcoke

Data unit:

Tonne

Description:

Quantity of fossil fuel (petcoke) usadhe baseline

Source of data used:

Annual technical report

UNFCCE

T
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Value applied: BL: 0 LG:20,442 DV: 5,283
Justification of the The amount of each fossil fuel is automaticallyydaieighted with the weight
choice of data or totalizer of the bin and cross-checked with théveey and inventory.
description of ISO 9001:2000.
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: Q:F.BA heaw oil
Data unit: Tonne
Description: Quantity of fossil fuel (heavy oil)agsin the baseline
Source of data used: Annual technical report
Value applied: BL: 1,021 LG:2,232 DV:480
Justification of the Daily flowmeter readings and cross check with tekvery and inventory.
choice of data or ISO 9001:2000.
description of
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: Q:F.BA light o
Data unit: Tonne
Description: Quantity of fossil fuel (light oil) ed in the baseline
Source of data used: Annual technical report
Value applied: BL:72 LG:0 DV:0
Justification of the Daily flowmeter readings and cross check with tekvery and inventory.
choice of data or ISO 9001:2000.
description of
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: Q:F.BA waste o
Data unit: Tonne
Description: Quantity of fossil fuel (waste oil)agsin the baseline
Source of data used: Annual technical report
Value applied: BL:0 LG:82 DV:0
Justification of the Daily flowmeter readings and cross check with tekvery and inventory.
choice of data or ISO 9001:2000.
description of
measurement methods
and procedures
actually applied :

T
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| Any comment: | None
Data / Parameter: Q:F,BA industrial waste originating from fossil fuel
Data unit: Tonne
Description: Quantity of fossil fuel (industrial @ originating from fossil fuel) used in the
baseline
Source of data used: Annual technical report
Value applied: BL:2,255 LG:0 DV:0
Justification of the The amount of each fossil fuel is weighted by baiet cross check with the
choice of data or delivery.
description of ISO 9001:2000.
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: HVEeE coal
Data unit: TJ/tonne
Description: Lower heating value of fossil fuel épused in the baseline
Source of data used: Annual technical report
Value applied: BL:0.025 LG:0.026 DV:0.024
Justification of the Laboratory analysis cross check with supplier dmdltparty laboratory every
choice of data or delivery. A weighted average is computed.
description of ISO 9001:2000.
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: HVEeE anthracite
Data unit: TJ/tonne
Description: Lower heating value of fossil fuel {faracite) used in the baseline
Source of data used: Annual technical report
Value applied: BL:0.027 LG:0.027 DV:-
Justification of the Laboratory analysis cross check with supplier dmditparty laboratory every
choice of data or delivery.
description of ISO 9001:2000.
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: HVEeE petcoke
Data unit: TJ/tonne
Description: Lower heating value of fossil fuel {peke) used in the baseline
Source of data used: Annual technical report

T
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Value applied: BL:- LG:0.034 DV:0.033
Justification of the Laboratory analysis cross check with supplier dmditparty laboratory every
choice of data or delivery.
description of ISO 9001:2000.
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: HVEE heawy o
Data unit: TJ/tonne
Description: Lower heating value of fossil fuel gvg oil) used in the baseline
Source of data used: Annual technical report
Value applied: BL:0.040 LG:0.038 DV:0.039
Justification of the Supplier laboratory analysis every delivery.
choice of data or
description of
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: HVEE light oi
Data unit: TJ/tonne
Description: Lower heating value of fossil fuebfit oil) used in the baseline
Source of data used: Annual technical report
Value applied: BL:0.038 LG:- DV:-
Justification of the Supplier laboratory analysis every delivery.
choice of data or
description of
measurement methods
and procedures
actually applied :
Any comment: None
Data / Parameter: HVEE waste oil
Data unit: TJ/tonne
Description: Lower heating value of fossil fuel gt oil) used in the baseline
Source of data used: Annual technical report
Value applied: BL: - LG:0.035 DV:-
Justification of the Supplier laboratory analysis cross check with tipadty laboratory every
choice of data or delivery.
description of ISO 9001:2000.
measurement methods
and procedures
actually applied :

T
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| Any comment: |

None

Data / Parameter:

HVFF industrial waste originating from fossil fuel

Data unit:

TJ/tonne

Description:

Lower heating value of fossil fueldirstrial waste originating from fossil fuel)
used in the baseline

Source of data used:

Annual technical report

Value applied:

BL:0.016 LG:- DV:-

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Third party laboratory every delivery. A weighteceeage is computed.
ISO 9001:2000.

v

Any comment: None

Data / Parameter: EE¢

Data unit: tCQTJ

Description: Weighted average annual CO2 emissiotof for the fossil fuel that would

have been consumed in the baseline

Source of data used:

Annual technical report

Value applied:

BL:96.29 LG:95.95 DV:96.40

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

Specific CQ emission factor from each fossil fuels come fr&?€C value
(2006). The weighted average is computed.
ISO 9001:2000.

]

Any comment: None

Data / Parameter: HCr

Data unit: TJClinker

Description: Specific fuel consumption in the base|
Source of data used: Annual technical report

Value applied: BL:0.00324 LG:0.00334 DV:0.00331

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

This value is computed.
The amount of each fuel is weighted and cross-ateekth the amount
bought.
5 The lower heating value is fixed by laboratory gae.
ISO 9001:2000.

None

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

>>

T
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Step 1. Project heat input from alternative fuel

Hiar = ZQar X HVar

Where:

Hlar = heat input from alternative fuels (TJ/yr)

Qar = quantity of each alternative fuel (tonnes/yr)

HVae = lower heating value of the alternative fuel(sgd (TJ/tonne fuel).
BL 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017018 2
Qur _niomass | 34.024| 45534 68 58068:589| 68,589 68,589| 68,589 68,589| 68,589 68,58 | 68,589

9
HV Af biomass| 0.012 | 0.012| 0.012 0.012 0.012 0.012 0.012 0.012 1200 0.012| 0.012

Qursoed | 5239 | 0392| 15721 15731 15,7p15,721| 15,721 15.721| 15.721 151’72
MSW

15,721

HVarsoted | 902 | 0.02| 002 002 004 002 o002 o042 002 002020
MSW

Hl e 522 716 1,107 1,104 1,10y 1,107 | 1,107 | 1,107 | 1,107 | 1,107 | 1,107

LG 2008 2009 2010 2011 2017 2018 2014 2015 2016 2017018 2

QnF_vomass | 18,617 | 37,424 56,449 56449 56,48%6449 | 56,449 | 56,449 | 56,449 | 56,449 | 56,449

(rice husk)

HV ¢ _biomass 0.012 | 0.012| 0.012] 0.012 0.01g 0.012 o0.0p2 0.012 120.p 0.012 | 0.012

(rice husk)

Qar_sorted 5121 | 7,720| 7,763 7,763 7,763 | 7,763 | 7,763 | 7,763 | 7,763 | 7,763 | 7,763
MSW

HVaF_sortea 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
MSW

Hlar 315 589 820 820 820 820 820 82( 820 820 820

DV 2008 2009 2010 2011 2012 2013 2014 2015 2016 | 2017 2018

QnF _biomass 15,373 | 30,907| 46,598 46,598 46,5p86,598 | 46,598 | 46,598 | 46,598 | 46,598 | 46,598

(rice husk)

HV ¢ _biomass 0.012 | 0.012| 0.012] 0.017 0.01g 0.012 o0.0p2 0.012 120.p 0.012 | 0.012

(rice husk)

Qne_sortea 4,228 | 6,376| 6,408/ 6,408 6,408 | 6,408 | 6,408 | 6,408 | 6,408 | 6,408 | 6,408
MSW

HV ¢ sortea 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
MSW

Hlar 260 486 677 677 677 677 677 677 67 677 677

Step 2. Estimation of the project specific moisturépenalty”

MPy = Gory X (HCar — HG)
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Where:
MP, = moisture penalty (TJ/yr) for yeary
Cery  =is the clinker production for year y
HCar = is the specific fuel consumption on projectec@BJ/tClinker) in year y
HCe = is the specific fuel consumption in the baselvhen only fossil fuel is used, in TJ/tClinker.
BL 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017-8

MP, 35.052 55.236 78.784 78.784 78.784 78.784 78.784 78.784 78.784 78.784

HCae | 0.00326 0.00328| 0.00329 | 0.00329 | 0.00329 | 0.00329 | 0.00329 | 0.00329 | 0.00329 | 0.00329

HCgr | 0.00264

LG 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017-8

MP, 24.228 45.391 73.840 71.563 71.568 71.563 71.563 71.563 71.563 71.563

HCae | 0.00335 0.00337 0.00339 0.00339 0.00339 | 0.00339 | 0.00339 | 0.00339 | 0.00339 | 0.00339

HCrr | 0.003337

DV 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017-8

MP, 19.299 38.772 57.974 57.974 57.974 57.974 57.974 57.974 57.974 57.974

HCae | 0.00333 0.00334 0.00334 0.00336 0.00336 | 0.00336 | 0.00336 | 0.00336 | 0.00336 | 0.00336

HCr | 0.00331

Step 3 GHG emissions from the use of alternative &ls in kilns:

AFghc = Z(Qar * HV ar * EFaf)

Where:

AFcue = GHG emissions from alternative fuels (tCO2elyr)

Qar = monitored alternative fuels input in clinkepgduction (tonnes/yr).
HVae = heating value(s) of the alternative fuel(s)dugBJ/tonne fuel).
EFas = emission factor(s) of alternative fuel(s) usegzioe/TJ).

CO, emissions from burning biomass residues are-i@dtral assuming that the generation of the
biomass residues occurs independently of the prajivity.

CO, emissions from waste originating from fossil sas the specific case sorted MSW could be CO
neutral if it can be clearly demonstrated thattibat would not be used for energy purposes wittizait
project activity.

The heating value is estimated today at 0.02Ta# @nalysis shown during validation). It will be
reviewed when receiving sorted MSW. The IPCC 2@8imates the emission factor of municipal solid
waste (non biomass fraction) at 91.7 tCO2/TJ amnestyt 143tCO2/TJ. In order to be conservative an
estimation of the potential emission from sortedWiBas been calculates with 143t CO2/TJ in the table
below.
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2008

2009

2011

2017

201

4

2015 2016

B801L7-

BL

15,702

23,639

39,567

39,57 39,5

657

39,9

67,5639

39,567 | 39,

567

LG

12,887

19,430

19,538

19,538 19,5

38

19,5

»3D,538

19,538 | 19,538

DV

10,642

16,046

16,128

16,128 16,1

8

16,1

285,128

16,128 | 16,128

Step 4 Baseline GHG emissions from the fossil fus)(displaced by the alternative fuel(s)

FFore = [(Qar X HVag) - MPyta] % ERee

Where:
I:FGHG

Qar * HVar

M I:>total
ERr

= GHG emissions from fossil fuels displaced Iy &lternatives (tC2yr)

= total moisture penalty (TJ/yr)
= emissions factor(s) for fossil fuel(s) dis@dqtCQ/TJ).

= total actual heat provided by all alternativel§ (TJ/yr)

EF-is the estimated baseline value and would beadvedt of the following CO2 emission factors:

- the weighted average annual CO2 emission faotaihe fossil fuel(s) consumed and monitored ex ant
during the year before the validation,
- the weighted average annual CO2 emission faotaihe fossil fuel(s) consumed and monitored during
the corresponding verification period (e.g. theigebduring which the emission reductions to beitedt

have been achieved),

- the weighted average annual CO2 emission faotaihe fossil fuel(s) that would have been consumed
according to the baseline scenario determinedaticgel and 2 of the “Additionality and baseline

scenario selection”.

For the estimation of the present calculation vieegghted average annual CO2 emission factor for the
fossil fuels consumed and monitored ex ante duheg/ear before the validation has been used. This
value is also the weighted average annual CO2 emisactor for the fossil fuels that would have hee

consumed according to the baseline scenario.

BL

2008

2009

2011

2012

2013

2014

201

20[L6 2017 018 2

ERee

95.09

95.09

95.09

95.09

95.09

95.09

95.09 95.09

95.09

I:FGHG

46,261

62,863

97,749

97,74

1997,749

97,749

97,749

97,749 | 97,749

97,749

LG

2008

2009

2011

2013

2014

2015

2016 7201 2018

EFer

94,69

94,69

94,69 94,69

94,69

94,69

94,69

94,69

94,69 94,69

94,69

I:FGHG

27,573

51,452

70,84]7

1770,847

70,847

70,847

70,847 | 70,847

70,847

DV

2008

2009

2011

2011

2014

2015

2016 7201 2018

EFer

95.22

95.22

95.22 95.22

95.22

95.22

95.22

95.22

95.22 95.22

95.22

I:FGHG

23,964

42,610

58,919

1958,919

58,919

58,919

58,919 | 58,919

58,919
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Step 5. GHG emissions due to on-site transportatioand drying of alternative fuels

OTghe = OF x (VEF_CQ + VEF_CH, x GWP_CH/1000 + VEF_NO x GWP_NO/1000) +
(FD x FD_HV x VER) + OPR x ERy,

Where:

OTghe = GHG emissions from on-site transport and dryihglternative fuels (tCé&/yr)
OFAr = transportation fuel used for alternative fumtssite during the year (t/yr),
VEF_CQ = CQG, emission factor for the transportation fuel (gt@Gnne),

VEF_CH, = CH, emission factor for the transportation fuel (kg&éhne),

VEF_N,O = N,O emission factor for the transportation fuel (kgdonne),
GWP_CH = global warming potential for CH21),

GWP_NO = global warming potential for & (310),

FD = fuel used for drying alternative fuels (}/yr

FD_HV = heating value of the fuel used for dry{iig/t fuel)

VEFp = emission factor of the fuel used for dryinG@/TJ)

OPxr = Power consumption in transporting alternative {M/\h)

EFop = CQ, emission factor due to power generation (#GQAVh)

The GHG emission generated by the use of convegararry the alternative fuels is computed in this
section. The C@emission factor due to power generation (#GQVh) is based on the tool to calculate
the emission factor for an electricity system - Anri2 EB 35 (step 6 combined margin). The datastem
from the official guidebook CDM baseline constroatifor the electricity grids in the Philippines whi

has been published in 2006. No more recent date awexilable when writing the latest version of the
PDD. The data will be updated during verification.

BL 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
OFae 35.72 | 47.81] 72.02 72.02 72.02 72.02 72)02 72.02 .0272 72.02| 72.02
FD 0 0 0 0 0 0 0 0 0 0 0
OPxe 347 473 726 726 726 726 726 726 726 726 7
EFp 0531 | 0531 0531 0531 0531 0581 0531 0.5315310, 0.531] 0.531
OTghe 299 404 616 616| 616 616 616 616 616 616 616
LG 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
OFar 19.55 | 39.30] 59.27 59.2Y 59.27 59.27 5927 5927 .2759 59.27| 59.27
FD 0 0 0 0 0 0 0 0 0 0 0
OPxe 204 389 553 553 553 553 553 558 553 553 5
EFp 0.453 | 0.453] 0453 0453 0453 0.453 0.453 0.4534530, 0.453| 0.453
OTghe 155 302 440 440 440 440 440 440 440 440 440
DV 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
OFae 16.14 | 32.45| 4893 4893 48.93 4893 48/93 48.93 .9348 48.93| 48.93
FD 0 0 0 0 0 0 0 0 0 0 0
OPxe 169 321 456 456 456 456 454 456 456 456 4

EFp 0453 | 0.453] 0453 0453 0453 0.453 0.453 0.4534530, 0.453| 0.453

OTghe 128 249 364 364 364 364 364 364 364 364 3
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Step 6. Emission savings from reduction of on-siteansport of fossil fuels

OT_GHG = ORXx EFr coze

Where:

OT-GHG: = emissions from reduction of on-site transpérfossil fuels (tCQe)
OF = fuel saving from on-site transportation ofdib$uels (t/yr)

EFr coze = emission factor of fuel used for transportafit®O.e/t fuel)

For conservativeness, the emissions savings areongiuted.

Leakage

Step 1. CH,emissions due to biomass residues that would be m&d in the absence of the project

BBchs = Qurs X BCF x CHF x CH/C xGWP_CH

Where:

BBcha = GHG emissions due to burning of biomass residised as alternative fuel (te2yr)

Qars = amount of biomass residues used as alternfatl¢hat would have been burned in the
open field in the absence of the project (t/yr)

BCF = carbon fraction of the biomass residue (p@iass) estimated on basis of laboratory

analysis (0.30)
CH4F = fraction of the carbon released as,@Hopen air burning (expressed as a fraction)
CHJC = mass conversion factor for carbon to metl{a6eCH,/12 tC)

GWP_CH = global warming potential of methane (21).

Since the Republic Act 9003 or the Ecological Stlldste Management Act of 2000 prohibits the open
burning of all agricultural waste in open air, teéated GHG emission reductions are not claimed.
Step 2. Calculate the CH emissions due to anaerobic decomposition of bionmseesidues at landfills

LWoehay =@ % 16/12 x F x DOC; x MCF x T XQAFL;, X DOC; x (1-€4) x 0™ x NFLXGWP¢y,

Where:

LWehay = Baseline GHG emissions due to anaerobic decsiinpo of biomass residues in landfills
during the year y (tCO2elyr)

QAFL; = amount of biomass residues of type j used asmitive fuel that would be landfilled in
the absence of the project in the year x (t/yr)

0] = Model correction factor (default 0.9) to cortréar the model-uncertainties

F = Fraction of methane in the landfill gas (défaalue 0.5)

DOG = Percent of degradable organic carbon (by weighthe biomass type |

DOG = Fraction of DOC dissimilated to landfill gasetdult value 0.77)

MCF = Methane Correction Factor (fraction) (defaalue 0.4 for unmanaged site)
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K = Decay rate for the biomass residue streamjtyghefault value 0.023)
j = is biomass residue type distinguished intoltimenass residue categories
X = year during the crediting period: x runs frime first year of the first crediting period
(x=1) to the year for which emissions are calted (x=y)
y = year for which LFG emissions are calculated
NFL = the non-flared portion of the landfill gasopguced (%) (100%)
GWPcs = Global warming potential valid for the relevasimmitment period
For conservativeness, the related GHG reductiomseatr claimed.
Step 3. Calculate emissions from off-site transpordf alternative and fossil fuels
I—Ktrans= I-KAF - I-KFF
LK A = (Qur/CTar) X Dar X ER:0241000
LKer = (RQHCTrr) *x D X ERc0241000
Where:
LKuans = leakage from transport of alternative fuel llesdkage due to reduced transport of fossil fuels
(tCQlyr)
LKA = leakage resulting from transport of alternafivel (tCQy/yr)
LK = leakage due to reduced transport of fossilsf@Q/yr)
Qar = quantity of alternative fuels (tonnes)
CTar = average truck or ship capacity (tonnes/trucglop)
Dar = average round-trip distance between the altemnéuels supply sites and the cement plant

sites (km/truck or ship)
RQ= = quantity of fossil fuel (tonnes) that is reddchie to consumption of alternative fuels
estimated as:
CTe = average truck or ship capacity (tonne /trucktop)
Der = average round-trip distance between the féssis supply sites and the cement plant sites
(km/truck or nautical mile/ship)
EFc02¢ = emission factor from fuel use due to transpantatkg CQe/km) estimated as:

EFcoze= ERrco2t (EFRrcha x 21) + (ER n2oXx 310)

Where:

EFr co2 = emission factor of CQOn transport (kg Celkm)

EFr chga = emission factor of CHn transport (kg Clilkm)

EFr n20 = emission factor of MO in transport (kg BD/km)

21 and 310 are the Global Warming Potential (GWRJH, and NO respectively

To be conservative, leakage due to reduced transptwssil fuel is not taken into account.
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BL 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
QAF biomass 34,024 | 45532 68,589 68,589 68589 68589 68,589,588 68,589| 68,589 68,589
CTar biomass 10 10 10 10 10 10 10 10 10 10 10
DAF biomass 80 80 80 80 80 80 80 80 80 80 80
LK AF biomass 302 404 608 608 608 608 608 608 608 608 608
Oar soedmsw | 6,239 | 9,392| 15,721 15,721 15,72115,721| 15,721 15,721 15,721 | 15,721 | 15,721
CTar_sortea 5 5 5 5 5 5 5 5 5 5 5
MSW
Dar soredmsw | 80 80 80 80 80 80 80 80 80 80 80
LK aF_sorted 111 166 279 279 279 279 279 279 279 279 279
MSW
LK A 412 570 887 887 | 887 887 887 887 887 887 887
LK rans 412 570 887 887 887 887 887 887 887 887 887
LG 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
QAF biomass 18,617 | 37,424 56,449 56,449 56,44%6,449 | 56,449 | 56,449 | 56,449 | 56,449 | 56,449
CTar biomass 10 10 10 10 10 10 10 10 10 10 10
DAF biomass 318 318 318 318 318 318 318 318 318 318 318

LK aF biomass | 656 | 1,318 | 1,989 1,089 1,989 | 1,989 | 1,989 | 1,989 | 1,989 | 1,989 | 1,989
Qar soredmsw | 5,121 | 7,720| 7,763] 7,763 7,763 | 7,763 | 7,763 | 7,763 | 7,763 | 7,763 | 7,763

CTar_sorted 5 5 5 5 5 5 5 5 5 5 5
MSW

Dar sored msw | 160 160 160 160 160 160 160 16( 16D 160 160
LK A _sorted 182 274 275 275 275| 275 275 275 275 275 275
MSW

LK A 837 1,592 | 2,264| 2,264 2,264 | 2264 | 2,264 | 2,264 | 2,264 | 2,264 | 2,264
LK yans 837 | 1,592 | 2,264 | 2,264 | 2,264 | 2,264 | 2,264 | 2,264 | 2,264 | 2,264 | 2,264
DV 2008 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 2018
Qar bomass | 15,373 | 30,907| 46,598 46,598  46,59846,598 | 46,598 | 46,598 | 46,598 | 46,598 | 46,598
CTar biomass| 10 10 10 10 10 10 10 10 10 10 10
DAF biomass 400 400 400 400 400 400 400 400 400 400 400

LK AF biomass| 681 1,370 | 2,065 2,065 2,065 | 2,065| 2065 2,065 2066 2065 2,06

6,408 | 6,408 | 6,408 | 6,408 | 6,408 | 6,408 6,408
Qar_sorted 4,228 6,376 | 6,408 6,404 ’ : ' ’ : ’

MSW
CTAF_sorted 5 5 5 5 5 5 5 5 5 5 5
MSW
Dar_sorted 40 40 40 40 40 40 40 40 40 40 40
MSW
LK aF_sorted 37 57 57 57 57 57 57 57 57 57 57
MSW
LK ar 719 1,426 | 2,122| 2,122 2122 | 2,122 | 2,122 | 2,122 | 2,122 | 2122 2,122

LK yrans 719 | 1426 | 2,122 | 2,122 | 2,122 | 2,122 | 2,122 | 2,122 | 2,122 | 2,122 | 2,122
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Step 4. Emissions from off-site drying (and prepanig) of alternative fuels
GHGparo = FDaro X HVEparo X EFFbaro + PDaro X EFyo

Where:

GHGraro= GHG emissions that could be generated duringtbparation of alternative fuels outside the
project site (tCQyr)

FDaro = fuel used in drying of alternative fuels outsitie project site (t/yr)

HVrparo = heating value of fuel used for drying alternatiuels outside the project site (TJ /tonne)

EFFaro = emission factor for the fuel used for dryingatternative fuels outside the project site

(tCQ/TI)
PDasro = power consumption in drying the alternativel$SudWh/yr) outside the project site
EFo = CO, emission factor due to power generation outsideptioject where the drying of

alternative fuels takes place.

A small amount of the agricultural waste is shretltel ugait and therefore RR, is replaced bpower
consumption (MWh/yr) used to prepare the alterreafirels outside the project site.

Lugait 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
PDaro 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 02 0}2
EFRo 0.453| 0.453] 0.453 0.458 0.4%3 0.453 0.453 0.4531530, 0.453| 0.453
GHGpao | 0.09 | 0.09] 0.09 | 009 | 0.09 | 0.09 ]| 0.09 | 0.09 | 0.09 | 0.09 | 0.09
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Emission Reductions
Total emission reductions are given by the follayviarmula:
AFgr = FRohg — AFghe — OTehe — LKyans+ OT_GHGFF + BBy + LWcnsy— GHGoaro
Where:
FFehe = GHG emissions from fossil fuels displaced by dfternatives (tC&yr)
AFghe = GHG emissions from alternative fuels (t&Qyr)
OTehe = GHG emissions from on-site transport and dryhglternative fuels (tCg/yr)
LK trans = leakage from transport of alternative fuel liesdkage due to reduced transport of
fossil fuels (tCQ/yr)
OT-GHGFF = emissions from reduction of on-site $@ort of fossil fuels (tC&)
BBcha = GHG emissions due to burning of biomass resiblakis used as alternative
fuel (tCOselyr)
LW chay = baseline GHG emissions due to anaerobic decsitiggo of biomass residues at
landfills (tCOselyr)
GHGraro = GHG emissions that could be generated duriagtkparation of alternative fuels
outside the project site (tGOr)
BL 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
FFshe 46,261 62,863 97,749 97,749 | 97,749 97,749 97,749 97,749 97,749 97,7149 ,7497
AFghe 0 0 0 0 0 0 0 0 0 0 0
OTgho 299 404 616 616 616 616 616 616 616 616 616
LKtrans 412 570 887 887 887 887 887 887 887 887 887
OT-
GHG 0 0 0 0 0 0 0 0 0 0 0
BBcha 0 0 0 0 0 0 0 0 0 0 0
LW chay 0 0 0 0 0 0 0 0 0 0 0
GHGpar0 0 0 0 0 0 0 0 0 0 0 0
AFer 45550 | 61,888 96,246 96,246 96,246 96,246 96,2465,248 | 96,246| 96,246 96,246
LG 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
FFRehe 27,573 | 51,452 70,632 70,847 70,847 70,847, 70,847 70,84 70,847 70,847 70,847
AFche 0 0 0 0 0 0 0 0 0 0 0
OTghe 155 302 440 440 440 440 440 440 440 440 440
LKtrans 837 1,592 2,264 2,264 2,264 2,264 2,264 2,264 2,264 2,264 2,264
oT-
0 0 0 0 0 0 0 0 0 0 0
GHG+
BBcha 0 0 0 0 0 0 0 0 0 0 0
LWechay 0 0 0 0 0 0 0 0 0 0 0
GHGparo 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
AFer 26,580 | 49,558 67,927 68,1438 68,143 68,1488,143 | 68,143 | 68,143 | 68,143 | 68,143
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DV 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

FFshe 22,964 | 42,610 58,919 58,919 58,919 58,919 58,919 58,919 58,919 58,919,9158
AFche 0 0 0 0 0 0 0 0 0 0 0
OTghe 128 249 364 364 364 364 364 364 364 364 364
LKtrans 719 1,426 2,122 2,122 2,122 2,122 2,122 2,122 2,122 2,122 2,122
oT-
GHG 0 0 0 0 0 0 0 0 0 0 0
BBcha 0 0 0 0 0 0 0 0 0 0 0
LW cha,y 0 0 0 0 0 0 0 0 0 0 0
GHGparo 0 0 0 0 0 0 0 0 0 0 0
AFer 22,117 | 40,934 56,434 56,434 56,43456,434 | 56,434 | 56,434 | 56,434 | 56,434 | 56,434

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

>>
Year Estimation of Estimation of Estimation of Estimation of
project activity baseline emissions| leakage overall emission
emissions reductions
(tonnes of CO2 e) | (tonnes of CO2 e) | (tonnes of CO2 e) | (tonnes of CO2 e)
Year A 769 126,862 -2,778 123,314
Year B 1,188 192,112 -4,430 186,494
Year C 1,420 227,407 -5,272 220,715
Year D 1,420 227,515 -5,272 220,822
Year E 1,420 227,515 -5,272 220,822
Year F 1,420 227,515 -5,272 220,822
Year G 1,420 227,515 -5,272 220,822
Year H 1,420 227,515 -5,272 220,822
Year | 1,420 227,515 -5,272 220,822
Year J 1,420 227,515 -5,272 220,822
Total
(tonnes of CGe) 13,319 2,138,985 -49,388 2,076,279
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| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

All data used to calculate the project activity esions reduction are available at verification staghe
values of data applied for each year of the cneglifieriod are reported either automatically in® AP
system (global computerized system) or recorded Iagbook. Depending on the value, the record is
done in continuous, daily or monthly. The measurgmaerval is mentioned in the table below under
the description of the measurement method. Mosh®fdata are then reported in the Annual Technical
Report (ATR), which is the official document corited by the corporate. Any additional information
which is not in the ATR will be collected in a lagik. In the case of any erroneous measurementgea no
will be done in the logbook and/or will be reporiadhe ATR under the section "comment"”.

The values which stem from external sources (fangle values coming from IPCC) will be updated
according to the source’s publication. The datansteng from HPHI transport database and from
geographical parameters will be updated, if neethedughout the duration of the project activity.

All HPHI cement plants are ISO 9001:2000 and ISOQl4accredited. Therefore, the uncertainty level of
the data is relatively low. The quality control (R@nd quality assurance (QA) also includes cross-
checking of data from other reports within the HolcGroup. The reliability and accuracy of the data
depends on the equipment used. The equipmenubjecs to regular maintenance and calibration and
can be validated during the verification stage. Wanitoring data will be kept for at least 2 yeafter

the end of the crediting period.

Most of the values applied for the purpose of daking expected emission reductions are defined in
section B.6.3 Ex-ante calculation of emission réidns.

Step 1

Monitoring heat input from alternative fuels

Data / Parameter: QuF biomass

Data unit: Tonne

Description: Quantity of alternative fuel (rice kjyis

Source of data to be | Annual technical report and project activity monitg report
used:

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 34,024 18,617 15,373
emission reductions in| | 2009 45,532 37,424 30,907
section B.5 2010-2018 68,589 56,449 46,598

Description of
measurement methods
and procedures to be

The amount of each product is weighed on delivaryhe truck weighing scale
5 (SAP) and cross-checked with the supplier's bills.
In the next years (potentially 2008-09), the amairdach product will most
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UNFCCE

applied:

likely be weighed in the same manner andsschecked with the delivery
(SAP).

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

Any other biomass that could be usethd the project activity will be
monitored the same way than the rice husk.

Data / Parameter:

QAF sorted MSW

Data unit:

Tonne

Description:

Quantity of alternative fuel (sortedmcipal solid waste)

Source of data to be
used:

Annual technical report and project activity monig report

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

Years Bulacan Lugait Davao
2008 6,239 5121 4,228
2009 9,392 7,720 6,376
2010-2018 15,721 7,763 6,408

Description of
measurement methods
and procedures to be
applied:

The amount of each product is weighed on delivaryhe truck weighing scale
5 (SAP) and cross-checked with the supplier's bills.

In the next years (potentially 2008-09), the amaifrdgach product will most

likely be weighed in the same manner and crossketewith the delivery

(SAP).

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

The common practice (burn without ggpgrurpose) will be checked and if it ig
not the case at the time of verification , thetexleemissions will be taken into
account (see page 27 of the PDD).

Data / Parameter:

HVAF biomass

Data unit:

TJ/tonne fuel

Description:

Lower heating value of the alternafiwvels (rice husk)

Source of data to be
used:

Annual technical report and project activity monig report

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

Davao
0.012

Bulacan
0.012

Years
2008-2018

Lugait
0.012

Description of
measurement methods
and procedures to be
applied:

The lower heating value is measured by laboratoaysis using a bomb

5 calorimeter and result is cross-checked with altparty. Monthly analysis will
be conductedl'he present estimation of the emission factorad Husk has bee
determined using chemical analysis by a third pactyredited laboratory.

QA/QC procedures to
be applied:

ISO 9001:2000

>

T
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| Any comment:

| None

Data / Parameter:

HVAF sorted MSW

Data unit:

TJ/tonne fuel

Description:

Lower heating value of the alternafivels (sorted MSW)

Source of data to be
used:

Annual technical report and project activity monig report

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

Davao
0.02

Bulacan
0.02

Years
2008-2018

Lugait
0.02

Description of
measurement methods
and procedures to be
applied:

The lower heating value is determined by laborasorglysis using a bomb

5 calorimeter and result is cross-checked with altparty. Monthly analysis will
be conductedl'he present estimation of the emission factor aiesoMSW has
been determined using chemical analysis by a garty accredited laboratory.

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Data / Parameter: Hlar

Data unit: TJly

Description: Heat input from alternative fuels

Source of data to be
used:

Annual technical report and project activity monig report

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 522 315 260
emission reductions in| | 2009 716 589 486
section B.5 2010-2018 1,107 820 677
Description of Compute

measurement methods

and procedures to be
applied:

]

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Step 2

Monitoring project specific moisture penalty
Data / Parameter: Gory

Data unit: Tonne

Description:

Annual clinker production

T
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Source of data to be
used:

Annual technical report and project activity monig report

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

See calculation database

Description of

measurement methods

and procedures to be
applied:

v

Quantity of clinker produced.

Weighed and cross-checked with the clinker coraantmerchandise sold.

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Data / Parameter: MP,

Data unit: TJly

Description: Moisture penalty for year y

Source of data to be
used:

Annual technical report and project activity monig report

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

T

Years Bulacan Lugait Davao

2008 35.052 24.228 19.299
2009 55.236 45.391 38.772
2010-2018 78.784 73.840 57.974

Description of

measurement methods

and procedures to be
applied:

]

Compute with fuel mix optimizer tool.

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Data / Parameter: HCary

Data unit: TJ/t clinker

Description: Specific fuel consumption in projease in year y

Source of data to be
used:

Annual technical report and project activity monig report

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 0.00326 0.00335 0.00333
emiS.Sion reductions in| | 2009 0.00328 0.00337 0.00334
section B.5 2010-2018 0.00329 0.00339 0.00336
Description of Compute
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measurement methods

and procedures to be
applied:

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Step 3

Monitoring GHG emissions from the use of alternatie fuels in kilns
Data / Parameter: ERe

Data unit: tCO2e/TJ

Description: Emission factor of alternative fueeds

Source of data to be
used:

Annual technical report and project activity monig report

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008-2018 0 0 0
emission reductions in

section B.5

Description of IPCC

measurement methods

and procedures to be
applied:

v

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

GHG emissions from alternative fuets zero in the proposed project activity.
Waste oil and industrial waste originating fromdibéuel are calculated with th
fossil fuel emissions (emissions are taken int@ang) since they are integrate
in the baseline.

The common practice (burn without energy purpos#é)e checked and if it is
not the case at the time of verification , theteleemissions will be taken into
account (see page 27 of the PDD).

|®N

Data / Parameter: AFghe
Data unit: tCO2ely
Description: GHG emissions from alternative fuels

Source of data to be
used:

Annual technical report and project activity monig report

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

Davao
0

Bulacan
0

Years
2008-2018

Lugait
0

Description of

T
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measurement methods

and procedures to be
applied:

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

GHG emissions from alternative fuets zero in the proposed project activity.
Waste oil and industrial waste originating fromdibéuel are calculated with th

fossil fuel emissions (emissions are taken int@ang) since they are integrated
in the baseline.
Step 4
Monitoring baseline GHG emissions from the fossildels displaced by the alternative fuels
Data / Parameter: EEr,
Data unit: tCO2/TJ
Description: Weight average annual CO2 emissiotofdor fossil fuel consumed and
monitored during the corresponding verificationiper
Source of data to be | Annual technical report and project activity monitg report
used:
Value of data applied
for the purpose of Years Bulacan Lugait Davao
calculating expected 2008-2018 | 95.09 94.69 95.22
emission reductions in| | (estimation)
section B.5 The ERrwould be the lowest CO2 emission factors between
- the one above which is the weighted average ai@0a emission factor for
the fossil fuels consumed and monitored during3tlyears prior to the project
and
-the weighted average annual CO2 emission factahfofossil fuels consume

and monitored during the corresponding verificapeniod (e.g. the period
during which the emission reductions to be cedifi@ve been achieved)

Description of

measurement methods

and procedures to be
applied:

Compute

]

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

None

Stepbs

Monitoring GHG emissions due to on site transportabn and drying of alternative fuels

Data / Parameter:

OFAF biomass

Data unit:

tly
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Description:

Transportation fuel used for altermafiuels (rice husk) on site during the yea

Source of data to be
used:

Annual technical report and project activity monig report

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

Years Bulacan Lugait Davao
2008 35.72 19.55 16.14
2009 47.81 39.30 32.45
2010-2018 72.02 59.27 48.93

Description of
measurement methods
and procedures to be
applied:

The amount of fuel (litre) used per day will beadpd by the gasoline station
5 for some days and an estimation will be done dweryear (inside the plant).

QA/QC procedures to
be applied:

ISO 9002

Any comment:

Rice husk is handled with a bobcah&hopper.

Data / Parameter:

OTGHG transportation

Data unit:

tCO2/y

Description:

GHG emissions from on site transpbdlternative fuels

Source of data to be
used:

Project activity monitoring report

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 299 155 128
emission reductions in| | 2009 404 302 249
section B.5 2010-2018 616 440 364
Description of Compute

measurement methods

and procedures to be
applied:

]

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Data / Parameter: OR:

Data unit: MWhly

Description: Electricity consumption from on sileeanative fuels transportation with

conveyors.

Source of data to be
used:

Project activity monitoring report

Value of data applied
for the purpose of
calculating expected
emission reductions in

Years Bulacan Lugait Davao
2008 347 204 169
2009 473 389 321

T
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section B.5

| 2010-2018 | 726 | 553

457

Description of
measurement methods
and procedures to be
applied:

Specific daily details are measured from a metdratier automatically

5 recorded or written in a logbook depending on tistdllations. In any case to b
conservative, the maximum theoretical (capacitthefmotors) value could alsg
be used.

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Data / Parameter: ER

Data unit: tCO2/ MWh

Description: Emission factor for electricity used

Source of data to be
used:

Tool to calculate the emission factor for an eleity system - Annex 12 EB35
(step 6 combined margin) using published data sieagmirom the CDM
baseline construction for the electricity gridghe Philippines, version 2006.

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

Bulacan (Luzon -Viyasay grid): 0.531 tg®IWh
Lugait and Davao ( Mindanao grid): 0.453 tI{@Wh

Description of

measurement methods

and procedures to be
applied:

None

QA/QC procedures to | none
be applied:
Any comment: None

Data / Parameter:

OTGHG conveyor

Data unit:

tCO2/y

Description:

GHG emissions from on site electridgnsumption for alternative fuels
transportation with conveyors.

Source of data to be
used:

Project activity monitoring report

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 184 93 76
emission reductions in| | 2009 251 176 145
section B.5 2010-2018 386 251 207
Description of Compute

measurement methods

and procedures to be
applied:

]

QA/QC procedures to

ISO 9001:2000

T
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be applied:
Any comment: None
Data / Parameter: OTehs
Data unit: tCO2/y
Description: GHG emissions from on site transpad drying of alternative fuels
Source of data to be | Project activity monitoring report
used:
Value of data applied
for the purpose of Years Bulacan Lugait Davao
calculating expected || 2008 299 155 128
emission reductions in| | 2009 404 302 249
section B.5 2010-2018 616 440 364
Description of Compute
measurement methods
and procedures to be
applied:
QA/QC procedures to | ISO 9001:2000
be applied:
Any comment: None
Step 6
Monitoring emission saving from reduction of on sié transport of fossil fuels
Not computed for conservativeness.
Leakage
Step 1
Monitoring CH4 emissions due to biomass residues a would be burned in the absence of the
project

Not computed for conservativeness.

Step 2
Monitoring CH4 emissions due to anaerobic decompdsin of biomass residues at landfills
Not computed for conservativeness.

Step 3

Monitoring emissions from off-site transport of alternative and fossil fuels
Data / Parameter: CTar biomass

Data unit: Tonnes/truck

Description: Average truck capacity (rice husk)

A T
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Source of data to be
used:

Weighting post database (SAP) and transporters

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

Years

Bulacan

Lugait

Davao

2008-2018

10

10

10

Description of
measurement methods
and procedures to be
applied:

Weighted and cross-checked with bills.

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: none

Data / Parameter: Dhr biomass

Data unit: Km/truck

Description: Maximum round trip distance between dlternative fuel supply sites (rice

husk) and the cement plant sites

Source of data to be
used:

Geographical data

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

Years

Bulacan

Lugait

Davao

2008-2018

80

318

400

Description of
measurement methods
and procedures to be
applied:

Geographical data cross-checked with transporters

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

Based on current suppliers, to be tgabduring verification.

Data / Parameter:

LKAF biomass

Data unit:

tCO2/y

Description:

Leakage resulting from transport eémdative fuel (rice husk)

Source of data to be
used:

Project activity database

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 302 656 681
emission reductions in | | 2009 404 1,318 1,370
section B.5 2010-2018 608 1,989 2,065
Description of Compute
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measurement methods
and procedures to be

applied:

QA/QC procedures to | ISO 9001:2000

be applied:

Any comment: none

Data / Parameter: CTar sorted MSW

Data unit: Tonnes/truck

Description: Average truck capacity (sorted MSW)

Source of data to be | Weighting post database (SAP) cross-checked vatisporters
used:

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008-2018 5 5 5
emission reductions in

section B.5

Description of Weighed and cross-checked with bill.

measurement methods
and procedures to be

applied:

QA/QC procedures to | ISO 9001:2000

be applied:

Any comment: None

Data / Parameter: Dhe sorted MWS

Data unit: Kml/truck

Description: Average round trip distance betweenahernative fuels supply sites (sorted

MSW) and the cement plant sites

Source of data to be | Geographical data
used:

Value of data applied
for the purpose of Years Bulacan Lugait Davao
calculating expected 2008-2018 80 160 40
emission reductions in
section B.5

Description of Geographical data cross-checked with transporters
measurement methods
and procedures to be

applied:

QA/QC procedures to | ISO 9001:2000
be applied:

Any comment: None

Data / Parameter: LKAE sorted Msw

Data unit: tCQly

T
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Description:

Leakage resulting from transport ¢émdative fuels (sorted MSW)

Source of data to be
used:

Project activity database

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 111 182 37
emission reductions in| | 2009 166 274 57
section B.5 2010-2018 279 275 57
Description of Compute

measurement methods

and procedures to be
applied:

v

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment: None

Data / Parameter: LK ar

Data unit: tCQly

Description: Leakage resulting from transport diiternative fuels

Source of data to be
used:

Project activity database

Value of data applied

for the purpose of Years Bulacan Lugait Davao
calculating expected 2008 412 837 719
emission reductions in| | 2009 570 1,592 1,426
section B.5 2010-2018 887 2,264 2,122
Description of Compute

measurement methods

and procedures to be
applied:

]

QA/QC procedures to
be applied:

ISO 9001:2000

T

Any comment: None
Data / Parameter: LK(rans
Data unit: tCQly
Description: Leakage resulting from transport eéradative fuels less leakage due to reduc

transport of fossil fuels

Source of data to be
used:

Project activity database

Value of data applied
for the purpose of
calculating expected
emission reductions in

Years Bulacan Lugait Davao
2008 412 837 719
2009 570 1,592 1,426
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section B.5

| 2010-2018 | 887 | 2,264 2,122

Description of

measurement methods

and procedures to be
applied:

Compute

D

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

To be conservative, leakage due toatemh of transport of fossil fuels is not
taken into account.

Step 4
Monitoring emissions f

rom off site drying (or prepaing) of alternatives fuels

Data / Parameter:

QAF prepared off site

Data unit:

tonne

Description:

Quantity of alternative fuels (riceskliprepares off site

Source of data to be
used:

Project activity database and suppliers database

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

Davao
0

Bulacan
0

Years
2008-2018

Lugait
800

Description of

measurement methods

and procedures to be
applied:

Weighting database (SAP) cross-checked with suiglodlls

]

QA/QC procedures to
be applied:

ISO 9001:2000

Any comment:

Only 1 supplier in Lugait is prepariisgredding) the materiel.

Data / Parameter:

PFAF prepared off site

Data unit:

MWhly

Description:

Electricity used for preparation dieahative fuel (rice husk) shreds off site

Source of data to be
used:

Project activity database and suppliers database

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

Davao
0

Bulacan
0

Years
2008-2018

Lugait
0.2

Description of
measurement methods
and procedures to be
applied:

Suppliers’electricity database on a monthly basiss-check with suppliers’
5 bills.

QA/QC procedures to

ISO 9001:2000

UNFCCE

T
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be applied:
Any comment: Only 1 supplier in Lugait is preparihg material.
Data / Parameter: ER,
Data unit: tC@MWh
Description: CO2 emission factor due to power gati@n
Source of data to be | Tool to calculate the emission factor for an eleity system - Annex 12 EB35
used: (step 6 combined margin) using published data siegnimom the CDM

baseline construction for the electricity gridghe Philippines, version 2006.

Value of data applied | Bulacan (Luzon -Viyasay grid): 0.531 t@®IWh

for the purpose of Lugait and Davao ( Mindanao grid): 0.453 t)@Wh
calculating expected
emission reductions in
section B.5

Description of -
measurement methods
and procedures to be
applied:

QA/QC procedures to | -
be applied:

Any comment: -

Data / Parameter: GHGoaro

Data unit: tCO2/y

Description: GHG emissions that could be generdtethg the preparation of alternative
fuels outside the project

Source of data to be | Project activity database
used:

Value of data applied
for the purpose of Years Bulacan Lugait Davao
calculating expected 2008-2018 0 0.09 0
emission reductions in
section B.5

Description of Compute
measurement methods
and procedures to be

applied:

QA/QC procedures to | ISO 9001:2000
be applied:

Any comment: None

Additional step: Biomass residues' reserves

Data / Parameter: Biomass residues

Data unit: type

Description: Availability of a surplus of biomasssidue

T
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Source of data to be | Survey and/or study
used:

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

Description of Interview, contact and/or study.
measurement methods
and procedures to be

applied:

QA/QC procedures to | ISO 9000
be applied:

Any comment: none

B.7.2 Description of the monitoring plan: |

>>
Most of the data are already collected in the ahtechnical report (ATR). To facilitate internalthe
monitoring process, a specific report (project\aitiCDM database) will be prepared. Further, tewge
accurate, reliable and easily accessible datehfoptoject emission reduction calculation, the repdl

also include information on the following

* Method of collection and reporting of data

« Periodic analysis of traditional and alternativelfuby in-house and accredite Barty

* Regular monitoring of operating parameters

* Equipment used to measure, monitor & control usddeaditional and alternative fuels
» Equipment used to analyze quality of traditional afternative fuels

e Laboratory methods and procedures in the analysis

« Regular maintenance and calibration of equipmerinthouse and accredited party

The SVP for Manufacturing, responsible for the CpMject, has assigned a team to be responsible for
the overall monitoring and specific reporting o tproject activity. The same team will likewise be
responsible for the collection and monitoring of edlevant data, including transportation of the
alternative fuels to the cement plant.

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

>>
15/03/2008

Holcim Philippines Ltd: Maria Rosario Chan, CDM fert team
Holcim Group: Bruno Vanderborght, Catherine Mafabert

The two entities above are the project participa@tstact information is available in Annex 1.
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‘ Cl Duration of the project activity: ‘

| C.1.1. Starting date of the project activity |
>>

01/08/2005
(The project activity has started in August 2008hwnanual tests and trials in Bulacan' s plant.)

| C.1.2. Expected operational lifetime of the projetactivity:. |
>>
15 years

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

‘ C.2.1. Renewable crediting period ‘

‘ C.21.1. Starting date of the first crediting period ‘
>>

‘ c.21.2. Length of the first crediting period ‘
>>

| C.2.2. Fixed crediting period |

‘ C.2.2.1. Starting date: ‘
>>

01/07/2008, or on the registration date, whichevémter

| C.2.2.2. Length: |
>>

10 years

‘ SECTION D. Environmental impacts ‘
>>

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

>>

As mentioned, the environmental management systetheo3 cement plants of HPHI is 1ISO14001
certified. This means that HPHI has undertakenstesyatic review of the key environmental impacts of

A T
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its operations, has identified appropriate manage@ed monitoring measures of these impacts, asd ha
undertaken a regular management review of its enmental performance.

While HPHI is responsible for compliance with locagulatory environmental standards such as the
Philippine Clean Air Act, it is also subject to thimlcim Group Emissions Monitoring and Reporting
Standard, which, amongst others, requires the liasten of a continuous emissions monitoring
equipment for specific air pollutants such as d&, NOx and VOC and the (at least) annual spot
measurement of a range of stack gas emission pteniy an accredited third party. Stack gas eomssi
results, along with other environmental data arfdrmation, are collated and reported annually in a
standard format to Holcim Group Support in Switzed. The results are benchmarked across the Group.
Regional and plant management receive feedbackeindgnvironmental performance.

In 2005, the quality, environment and safety mansege systems of all the plants have been integrated
The ISO/IMS certification together with the Holci@roup Emissions Monitoring and Reporting
Standards provide a safety net of proactive measuoeensure that the use of alternative fuels is
environmentally safe for the community,

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

>>
The project is in full compliance with all localg@atory standards, including the Philippine Cldan
and with international standards including thogebgehe Alternative Fuels and Raw Materials Grotip
Holcim Corporate.

An Environmental Impact Statement (EIS) was suladitby Holcim Philippines, Inc. (then known as
Union Cement Corporation, UCC for La Union, Bulagard Davao, and Alsons Cement Corporation for
Lugait) to the Department of Environment and Ndt&asources - Environmental Management Bureau
(DENR-EMB) in connection with its application fonamendment of its Environmental Compliance
Certificate (ECC) allowing its cement plants to ug&rious agricultural and industrial wastes as
alternative fuels for its kiln operation. Environmtal impacts were predicted and corresponding
mitigating measures were identified during the aasi stages of the project. As part of the EIS m®sce
consultation meetings with various stakeholderseweonducted to ensure that their concerns and
suggestions were appropriately taken. An Envirortaiedanagement Plan was likewise developed for
the project.

SECTION E. Stakeholders’comments \

>>

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

S
As a responsible corporate member dedicated t@isafile development, Holcim Philippines’ plan to
use alternative fuels in its kiln systems has memmunicated to identified stakeholders.
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Meetings have been done with various stakeholdebsrangay and municipal level in November 2006
for Bulacan and Lugait, and in March 2007, for Davddentified stakeholders involved local impacted
communities, local government units, non-governnmam government organizations and suppliers of
agricultural wastes. A public notice in the localwspapers of each region has been published indicat
the major line of the project activity and inforrgithat a stakeholders’ meeting will be held. Iniadd
specific invitations have been sent to identifieakeholders.

Participants' attendance in each region

Bulacan Lugait Davao
Officer and Local 30 22 45
Government Unit
(LGUs)
Representative from 9 1 10
Education/Schools
Department of - 8 5
Environment &
Natural Resources
NGO -- 6 6
Youth 7 -- 20
Representatives
Community 68 40 70
Rice 80 7 26
Millers/Farmers

In the meeting, HPHI representatives discussedesaasd impacts of global warming, increasing waste
disposal problem in the Philippines, Kyoto protoat#tails of the project on use of alternative $usich

as agricultural by-products and industrial wastekliPHI cement plants, and the benefits associatéd w
the project.

E.2. Summary of the comments received:

>>
The stakeholders’ meetings have allowed the ppdrds to understand the concepts related to climate
change issues, its link with the Kyoto Protocol ahé details the project undertaken by Holcim
Philippines on the use of alternative fuels.

The stakeholders have recognized the positive @mviental impacts of the project. During discussions
the efficiency of the cement kiln technology in mmcessing alternative fuels had been well-
communicated to the participants, as well as tlopgar procedures in the waste handling, receivirdy an
feeding to ensure the safety of all concerned. Miagor issues raised were the economic gains of the
communities and suppliers of alternative fuels.

The stakeholders have expressed their satisfaatidnappreciation of the project, not only as a tool
efficient waste management, but also in helpinggaié climate change. The project was regarded as a
win-win partnership between HPHI and stakeholdirgias viewed favourably due to the anticipated
benefits in terms of providing long-term solutianthe waste management and in helping improve local
and global environmental conditions.
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A write-up of each meeting is available. A summafyconcerns and measures to address it is listed in
annex.

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

>>
All comments and issues raised were documented.|HfPdommitted to a continuous Information,
Education, Communication (IEC) program to updadééetholders and to sustain appreciation and deepen
awareness about environment protection and cortsamva
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

Holcim Philippines Inc

Street/P.O.Box:

39 Plaza Drive, Rockwell center

Building: Level 2, PHINMA Plaza
City: Makati city 1211
State/Region:

Postfix/ZIP: 1211

Country: Philippines

Telephone: +63 (2) 8700218

FAX: +63 (2) 8700233

E-Mail: rosario.chan@holcim.com
URL: -

Represented by: -

Title: -

Salutation: Mr.

Last Name: Thackwray

Middle Name: -

First Name: lan

Department: -

Mobile: -

Direct FAX: -

Direct tel: -

Personal E-Mail:

rosario.chan@holcim.com

Organization:

Holcim Group Support Ltd

Street/P.O. Box:

Hagenholzstrasse 85

Building: -

City: Zurich

State/Region: Zirich

Postfix/ZIP: 8050

Country: Switzerland

Telephone: +41 58 858 8235

FAX: +41 58 858 8234

E-Mail: catherine.martin-robert@holcim.com
URL: -

Represented by: Bruno Vanderborght

Title: Dr.

Salutation: Mr.

Last Name: Vanderborght

Middle Name: -

First Name: Bruno

Department: Corporate Industrial Ecology
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Mobile phone: +41 79 249 6763

Direct FAX: +41 58 858 8235

Direct phone: +41 58 858 8234

Personal E-Mail: catherine.martin-robert@holcim.com

Annex 2
INFORMATION REGARDING PUBLIC FUNDING
No public funding has been received for the progativity.
Annex 3
BASELINE INFORMATION

All data are included in the PDD. Additional infoatron is detailed in the calculation database.

Annex 4
MONITORING INFORMATION

All data are included in the PDD. Additional infoatron is detailed in the calculation database.
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Appendix 1
Official data and self survey (existing suppliesg)alternative fuels availability
Self Survey on Biomass/Residual Wastes/Tires

Distance fr LA UNION  BULACAN LUGAIT DAVAO
Rice hull Plant in km 67,824 182,400 97,500 74,607
Mufioz 212 27,180
Sto. Nifio 266 27,180
Umingan 137 4,680
San Jacinto, Pangasinan 107 1,296
San Fabian, Pangasinan 81 1,296
Asingan, Pangsinan 127 2,304
Damortis, La Union 64 2,592
Mangaldan, Pangasinan 89 1,296
Intercity, Bulacan 40 182,400
Aurora 123 24,300
Molave 144 18,600
Maranding 96 18,600
Pagadian 159 36,000
Saranggani Province 200 3,036
South Cotabato Province 200 31,255
NFA Tagum 80 29,814
NFA Sultan Kudarat 180 3,712
North Cotabato 150 6,790
Source: Lugait, Bulacan & La Union- existing Suppsi; Davao- NFA Offices

Distance fr LA UNION  BULACAN LUGAIT DAVAO
Coconut Waste Plant in km = - - -
No study conducted yet

Distance fr LA UNION  BULACAN LUGAIT DAVAO
Bagasse Plant in km = - - -
Study in progress

Distance fr LA UNION  BULACAN LUGAIT DAVAO
Residual Wastes Plant in km = - - -
No study conducted yet

Distance fr LA UNION  BULACAN LUGAIT DAVAO

Tires

Plant in km

No study conducted yet



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCE "
vvy

CDM - Executive Board

page 58
Official Data on Current generation of the biomass, waste and tires
Distance fr LA UNION BULACAN LUGAIT DAVAO
Rice hull (t) Plant in km 537,922 705,808 573,010 373,702
CAR 0-700 53,164
llocos 0-250 207,431
Cagayan Valley 0-400 277,327
Central Luzon 0-400 381,877
Calabarzon 0-370 58,848
Mimaropa 0-940 117,796
Bicol Region 0-1500 147,287
Western Visayas 0-250 270,123
Central Visayas 0-150 31,325
Eastern Visayas 0-310 118,328
Zamboanga Peninsula 0-450 84,383
Northern Mindanao 0-300 68,851
Davao Regioin 0-200 70,512
SOCCKSARGEN 0-300 163,515
ARMM 0-300 81,781
Caraga 0-760 57,894

Source :  Philippine Bureau of Agricultural Statisti2005
Computed at 15% of the total palay production i020 print source of 15% (www.knowledgebank.irrgjor

Distance fr LAUNION BULACAN  LUGAIT DAVAO

Coconut Waste (t) Plant in km 74,897 2,807,308 4,644,343 3,951,868
CAR 0-700 319
llocos 0-250 10,669
Cagayan Valle 0-400 26,460
Central Luzor 0-400 69,223
Calabarzor 0-370 593,440
Mimaropa 0-940 266,860
Bicol Regiol 0-1500 474,130
Western Visaya 0-250 200,005
Central Visaya: 0-150 141,676
Eastern Visaya 0-310 705,858
Zamboanga Peninsu 0-450 655,129
Northern Mindanac 0-300 619,503
Davao Regio 0-20c 997,42:
SOCCKSARGEN 0-300 319,726
ARMM 0-300 468,163
Caragi 0-760 389,246

Source :  Philippine Bureau of Agricultural Statisfi2005
Computed at 40% of the total coconut productioRdf5 - verify the 40% assumption (Cereals divisi#$)
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Distance fr LA UNION BULACAN LUGAIT DAVAO

Bagasse (t) Plant in km 105,106 1,078,140 4,439,816 1,455,564

CAR 0-700 - - - -

llocos 0-250 - - - -

Cagayan Valle 0-400 105,10t - - -

Central Luzor 0-400 - 486,58t - -

Calabarzor 0-370 - 505,83: - -

Mimaropa 0-940 - - - -

Bicol Regiol 0-1500 - 85,71¢ - -

Western Visaya 0-250 - - 4,283,31 -

Central Visaya: 0-150 -

Eastern Visaya 0-310 - - 156,50: -

Zamboanga Peninsu 0-450 - - - -

Northern Mindanac 0-300 - - - 1,102,56:

Davao Regio 0-200 - - - 239,02(

SOCCKSARGENM 0-300 - - - 113,98:

ARMM 0-300 - - - -

Caragi 0-760 - - - -
Source: Sugar Regulatory Administration, p 3&hefAnnual Synopsis for the Crop Year 2003-2004

Distance fr LA UNION BULACAN  LUGAIT DAVAO

Residual Wastes(plastics from MSW) Plant in km 17,249 51,645 39,033 22,501

CAR 0-700 2,801

llocos 0-250 8,720

Cagayan Valle 0-400 5,729

Central Luzor 0-400 17,128

Calabarzor 0-370 19,898

Mimaropa 0-940 4,965

Bicol Regiol 0-1500 9,653

Western Visaya 0-250 12,797

Central Visaya 0-150 11,840

Eastern Visaya 0-310 7,488

Zamboanga Peninsu 0-450 5,875

Northern Mindanac 0-300 7,306

Davao Regio 0-200 7,459

SOCCKSARGENM 0-300 4,808

ARMM 0-300 5,922

Carag:i 0-760 4,312

Source: National Statistics Office (www.census.gby & Solid Waste Management Manual
0.000005 tons residual waste per day per capita
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Appendix 2
Grid emission factor calculations
REF: Tool to calculate the emission factor for anlectricity system

(The complete calculation sheets have been shownrihg validation)

Luzon-Visayas grid emission factor

Step 1. Identify the relevant electric power system

Bulacan plant is connected to the Luzon-Visayas. gri

Step 2. Select an operating margin (OM) method

The simple OM has been chosen as the low cost nmsesources constitute less than 50% of thé tota
grid generation.

Step 3 and 4. Calculate the operating margin emissa factor according to the selected method and
identify the cohort of power units to be included m the build margin

©) [ (F) (H) (1) )
Unadjusted Actual é‘;r%%il
. Annual Carbon Carbon s Simple OM
Item Fuel Consumption Impact e o Dioxide
Emission Emission o EF
Emission
Impact Impact
Impact
Abbreviation FCI CEl Adjusted CEI tCO2
Data Source (A) x (B) [(C) x (D) X (E) Fx©G) | () x@an2) 0/
1055]/10"12 (A/1000)
Unit BTU TJ tClyr tClyr tCO2/yr tCO2/MW
h
Combined-
Cycle 4'204'320'768'333 4'435.56 89'598.28 89'598.28 328'527.03
Diesel 34'241'696'121'701 36'124.99 729'724.79 729'724.79 2'675'657.55
Gas Turbine 773'227'872'000 815.76 16'478.26 16'478.26 60'420.28
Qil Thermal 10'189'812'770'000 10'750.25 226'830.33 226'830.33 831'711.20
Coal
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140'207'764'662'623 | 147'919.19 | 3'964'234.34 3'964'234.34 | 14'535'525.91
Natural Gas 74'876'818'891'833 78'995.04 1'208'624.17 1'208'624.17 | 4'431'621.96
Total 22'863'463.93 | 0.695
Step 5. Calculate the build margin emission factor
Column (B) ©) (B) G) (H) (1
Unadjusted Annual
Fuel Tvoe of Annual Actual Carbon Carbon Build Margin
Item Consumption p Carbon Emission Dioxide Emission
Fuel Used L o
Impact Emission Impact Emission Factor
Impact Impact
Abbreviation FCI CEl Adjusted CEI tCO2 EF BM
NPC,
MESZ&IO MERALCO,
Data Source KEPCO ’ KEPCO (B) x (D) (BE) x (F) (G) x [44/12] H) 7 A)
ILIJAN,
ILIJAN, ERC ERC
Unit TJlyr tClyr tClyr tCO2/yr tCO2/MWh
PMDP 287.63 | Diesel Oil 5'810.05 5'810.05 21'303.51
San Roque Hydro Power
Plant } Hydro } } }
San L Natural Natural
an *-orenzo atura 18'530.05 Gas 283'509.69 | 283'509.69 1'039'535.54
Gas Fired Combine Cycle
Power Plant . .
43.46 Diesel Oil 877.93 877.93 | 3'219.08
Natural
llijan Combined Cycle 28'730.78 Gas 439'580.90 439580.90 | 1'611'796.65
Natural Gas Power Plant
11.23 Diesel Oil 226.78 226.78 831.54
Casecnan Hydro Power
Plant ) Hydro ) ) _
Natural
Sta. Rita Natural Gas 41'222.18 Gas 630'699.28 630'699.28 2'312'564.03
157.37 Diesel Qil 3'178.81 3178.81 | 11'655.62
Total 5'000'905.96 0.368

Step 6. Calculate the combined margin emission famt

Step 6 Combined margin
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EF grid = EF OM X 0.5 + EF BM X 0.5

Simple OM 0.695
BM 0.368
Combined margin | 0.531

Mindanao grid emission factor

Step 1. ldentify the relevant electric power system

Davao and Lugait plants are connected to the Miadamid.

Step 2. Select an operating margin (OM) method

page 62

The low cost must run resources constitute mar 80% of the total grid generation.

Average 2002-
2002 2003 2004 2004 Percentage
(MWh) %

Oil-Based 1'016'537 1'713'693 1'915'799 1'5648'676 23.66%
Combined-

Cycle - - - - 0.00%
Diesel 1'016'082 1'711'563 1'915'500 1'547'715 23.65% | 24%
Gas Turbine - - - - 0.00%
Oil Thermal 455 2'129 299 961 0.01%

Coal - - - - 0.00%

Natural Gas - - - - 0.00%

Geothermal

Hydro

Total

857'912

4'107'289

5'981'738

861'015

3'989'013

6'563'721

909'815

4'261'525

7'087'140

876'247

4'119'276

6'544'199

13.39%

62.95%

Fossil-fuel fired

_ low-cost/ must run
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Step 3 and 4. Calculate the operating margin emissa factor according to the selected method and
identify the cohort of power units to be included m the build margin

The average OM have been calculated asotheost must run resources constitute more @& 5
of the total grid generation.

© C) (F) (H) 0 §)
Unadjusted Actual Annual
Carbon .
. Annual Carbon o Simple OM
Iltem Fuel Consumption Impact Carbon Emission Dioxide EF
o Emission
Emission Impact
Impact
Impact
Abbreviation FCI CEl Ad‘é‘étled tCo2
Data Source (A) x (B) [(C) x O)xE) | E)x@G) | (H)x@412) i/
1055)/10"12 (A/1000)
Unit BTU/yr TJdlyr tClyr tClyr tCO2/yr tCO2/MW
h
Combined-
Cycle 0 - - - -
Diesel 1.37747E+13 14'532.27 | 293'551.87 | 293'551.87 1'076'356.84
Gas Turbine 0 - - - -
Oil Thermal 8265861047 8.72 | 184.00 184.00 674.67
Coal 0 - - - -
Natural Gas 0 - - - -
Total 1'077'031.52 | 0.695
c © | (D) (F) (H) () §)
Unadjusted Annual Carbon
. Annual Carbon Actual Carbon Dioxide Average OM
Item Fuel Consumption Impact . C o
Emission Emission Impact Emission EF
Impact Impact
Abbreviation FCI CEl Adjusted CEI tCO2
Data Source (A) x (B) [(C) (D) X (E) (F) x (G) (H) X (44/12) )/
1055]/10"12 (A/1000)
Unit BTU TJ tClyr tClyr tCO2/yr tCO2/MWh
Combined-Cycle 0 - - - -
Diesel 1.37747E+13 | 14'532.27 293'551.87 293'551.87 1'076'356.84
Gas Turbine 0 - - - -
Qil Thermal 8265861047 8.72 184.00 674.67
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184.00
Coal - - -
Natural Gas - - -
Geothermal
Hydro
Total 1'077'031.52 0.165
Step 5. Calculate the build margin emission factor
(B) (©) (B) G) (H) (1
Unadjusted Actual Annual Build
Fuel Carbon .
. Type of Annual Carbon o Margin
Iltem Consumption . Dioxide o2
Fuel Used Carbon Emission - Emission
Impact o Emission
Emission Impact Factor
Impact
Impact
Abbreviation FCI CEI Adjé‘étled {CO2 EF BM
SPPC and SPPC and
Data Source WMPC Info WMPC Info (B) x (D) (E) x (F) Table 6.13 (H) / (A)
Sheets Sheets
Unit TJlyr tClyr tClyr tCO2/yr tCO2/MW
h
Mindanao Il - Geothermal - - -
Talomo - Hydro - - i
SPPC 2'045 | Diesel 41306.02 | 41306.02 | 151'455.41
WMPC 2'232 | Diesel 45079.57 | 45079.57 | 165'291.76
Mindanao | - Geothermal - - -
Total 316'747.17 | 0.211

Step 6. Calculate the combined margin emission famt

Step 6 Combined margin
EF grid = EF OM X 0.5 + EF BM X 0.5

Simple OM 0.695
BM 0.211
Combined margin 0.453
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Appendix 3

Stakeholders’ Meeting : Summary of Issues and Conoes and proposed measures to address them

Holcim Philippines Bulacan Plant

What are the benefits to the community of using aéirnative fuel?

The implementation of the project shall require pwamer and thus, shall be a source of additional
income to the farmers, millers and other membeth@ommunity. Project stakeholders, supported by
Holcim know how shall be able to enhance their bdpies in handling, proper health and safety
practices. The use of alternative fuels resulthéreduction of GHG thus resulting in an improvaine

of the climate and therefore our life quality.

What is the specific role of Holcim and the communty in the undertaking?

Holcim, as a responsible company, is proactivegarticipates in project that protects the climatd a
support sustainable development of the country.cimemunity is part of the project as the opporiesit
giving by the project bring a win-win situation.

How can the schools/institutions with MRF participde in the project?

The main objective of this initiative is the redoatof GHG emission, in particular CO2. CO2 results
from burning. By taking the current project as aamaple and educating the Schools/institutions, they
can help reduce GHG emission by applying wasteahity in the treatment of their wastes. As much as
possible, the practice of open burning of wastesilshbe eliminated. Schools can teach their stedent
the importance of proper segregation of wastesiserand recycle wastes that can still be of value.
Wastes that cannot be recycled nor reused, provided not harm the environment, product quality,
process and safety can then go to cement plarteasative fuel.

What is the economic return to the rice millers ifthey will supply the rice husks that will be used
as alternative fuel in the cement processing?

During the milling season, in order to have mooeaje space, rice husks are usually landfillechin a
uncontrolled manner or openly burned in the fiddgsice millers. With this project, economic
incentives to cover transportation and labor cagitde given to rice millers/farmers when the rice
husks are brought to Holcim. In addition, therd w8 employment opportunities (direct and indirect)
during the construction of the facilities and opieraof the project.

Holcim Philippines La Union Plant

What is the purpose and goal of implementing this mject?

Holcim implements this project to help in the glbetiort of reducing emissions of CO2 that cause
climate change and to reduce the use of coal whinbn-renewable.

What are the materials that will qualify as AFR for this project?
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Because of the abundance of agricultural by predast! the current waste problems in the Philippines
the project will primarily use these waste materi@orted MSW and the agricultural by- products) to
reduce the use of fossil fuels.

What is the incentive of the rice millers and the ammunity in providing the materials that will be
used as AFR?

During the milling season, in order to have mooeaje space, rice husks are usually landfillechin a
uncontrolled manner or openly burned in the fiddgsice millers. With this project, economic
incentives to cover transportation and labor cagitde given to rice millers/farmers when the rice
husks are brought to Holcim. In addition, therd w8 employment opportunities (direct and indirect)
during the construction of the facilities and opieraof the project.

How can the project help mitigate climate change iit will also require burning the rice husks and
plastics?

Mitigation of climate change takes place first hesmof the reduction in the corresponding GHG that
would have been emitted if coal was used as tharfube cement process. Second, in open burnireg, t
heat generated is lost to the atmosphere and nesthanvell as dust particles, are released. Tlyird b
landfilling the biomass, methane is alsol releasethe cement kiln, the heat generated by thehicsks
and plastics is now recovered by the kiln systethraplaces the heat that would have been been
supplied by coal. GHG emission coming from codhirefore not released. Further, the methane that
would have been released if the rice husks wedfillad are not released.

How can you prove that emissions coming from the oeent plant have no harmful effects to the
impacted community?

HPHI ensures that it complies with the standartlsnse only by local regulators but also by
international agencies. Test runs have already beeducted showing that the use of these altemativ
materials does not impact the quality of the progoiocess, health & safety, and the environment. |
additions, annual emission measurement is condigt@ah accredited 3rd party. HPHI plants have
CEMS that continuously monitor the emission of gaoric pollutants from the stack. These results are
submitted to EMB and are available to the pubhcadidition to providing a sustainable solutionfte t
waste problem, Holcim can help in subsidizing tla@s$port

In what ways can Holcim assist the LGU?

In addition to providing a sustainable solutiorttie waste problem, Holcim can help in subsidizimg t
transport collection of the segregated wastes &ovIRF to its cement plant. In can also assist the
LGUs in information and education campaign on snatde development such as solid waste
management.

Holcim Philippines Lugait Plant

What are the materials that will qualify as alternaive fuels for this project?

Because of the abundance of agricultural by-pradact! the current waste problems in the Philippines
sorted municipal solid waste and the agricultusaptoducts will be the major materials used as
alternative fuel.
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What is the incentive of the rice millers and the ammunity in providing the materials that will be
used as AFR?

During the milling season, in order to have mooeagje space, rice husks are usually landfillechin a
uncontrolled manner or openly burned in the fiddgdsice millers. With this project, economic
incentives to cover transportation and labor cediise given to rice millers/farmers when the rice
husks are brought to Holcim. In addition, therd W employment opportunities (direct and indirect)
during the construction of the facilities and opieraof the project.

How can this project help in mitigating climate change if it will also require burning?

Mitigation of climate change takes place first hexmof the reduction in the corresponding GHG that
would have been emitted if coal was used as thHdrfube cement process. Second, in open burnimy, t
heat generated is lost to the atmosphere and nmetsawell as dust particulates, are released. Blyird
landfilling the biomass, methane is also releabethe cement kiln, the heat generated by thehicsks
and plastics is now recovered by the kiln systethteat that would have been supplied by coal is not
needed. Its GHG emissions are not released. Methaneell as dust particulates, that would havebee
released by burning in open air or landfilling ac released.

How can you prove that emissions coming from the ogent plant have no harmful effects to the
impacted community?

HPHI ensures that it complies with the standartlsnsxt only by local regulators but also by
international agencies. Test runs have already beeducted showing that the use of these altemativ
materials does not impact the quality of the prodpiocess, health & safety, and the environment. |
additions, annual emission measurement is condisteah accredited 3rd party. HPHI plants have
CEMS that continuously monitor the emission of gaoric pollutants from the stack. These results are
submitted to EMB and are available to the public.

What is the objective of implementing this project?

Holcim implements this project in support of thelggl effort to reduce emissions of CO2 that cause
climate change and to reduce the use of coal whinbn-renewable.

In what ways can Holcim assist the LGU in the collgion of waste?

Holcim can help in subsidizing the transport cdil@t of the segregated wastes from an MRF to its
cement plant. It can also assist the LGUs in tharimation and education campaign on sustainable
development such as solid waste management.

What will be the role of the LGU to help in this project?

LGUs play a very important role in this projectpesially in the implementation of proper segregatid
solid wastes / in accordance to Solid Managemerst®VAct. It can help ensure that wastes are prpperl
segregated and only those that cannot be recyodlertase then goes to the MRF for final disposal to
Holcim

What are the potential effects of utilizing alterndive fuel?

Test runs have been conducted and the results dhthvaethere are no negative impacts when using
agricultural byproducts and sorted MSW in the cerkéns to reduce the use of fossil fuels. The
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following safeguard measures are inplace to enbateisks are managed well when these materals :
stack gas emissions are measured by 3rd partydiisaidaboratory / Continuous Emission Monitoring
System, b) product quality is regularly checked] enprocess conditions are regularly monitored.

What are the benefits that will be given to the catmibutors of alternative fuels?

First and foremost will be the improvement in tiwieonmental condition of the people. Contributors
suppliers of alternative fuels will have additiomatome. For example, during the milling season, in
order to have more storage space, rice husks aedlyisumped or left to decay or openly burnedhia t
fields by rice millers. With this project, econonincentives to cover transportation and labor cagits
be given to rice millers/farmers when the rice fsuste brought to Holcim. In addition, there will be
employment opportunities (direct and indirect) dgrithe construction of the facilities and during
operation of the project.

Why are hospital wastes cannot be accepted as altative fuels?

Holcim follows strictly its protocol in the use ahy materials as alternative fuels. There are 8peci
wastes that are known to pose danger either tpribeess or the health and safety of the people. For
hospital wastes, the main issue is the safe hapdfisuch materials.

What is the transportation scheme for the materialghat will be collected?

A subsidy will be given to cover the transportatiorcost of the materials and labor costs.

Holcim Philippines Davao Plant

How much is the economic return to the rice millersf they will give the rice husks that will be
used for the project?

It is difficult to state at this point how much widibe the economic return to the rice millers. Therent
practice during the milling season is to burn tlse husks, in order to free up some space, omfil&it
in an uncontrolled manner . With this project, emoit incentives to cover transportation and lalusts
will be given to rice millers/farmers when the rivasks are brought to Holcim. In addition, theré taé
employment opportunities (direct and indirect) angestment opportunities during the construction of
the facilities and operation of the project.

What are the materials that will qualify as alternaive fuels for this project?

Because of the abundance of agricultural by predast! the current waste problems in the Philippines
the project will primarily use these waste mater{@orted MSW and the agricultural by- products) to
reduce the use of fossil fuels.

Is Holcim legally compliant if alternative fuels wil be used in the system?

Yes. Holcim is compliant to all regulations. It hesECC amended allowing it to use alternativdsue
replace coal in the manufacture cement.

What is the operating scheme to implement the colition of municipal wastes and rice husk that
will give incentives to the community?
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Holcim can subsidize the cost of transporting tbe husks and municipal wastes from the community t
its cement plant. What is more important howeveh& the community has now, by implementing
proper segregation of its waste and in accordamtieet Solid Management Waste Act, has a sustainable
solution to its waste problem. Details of how thif be operationalized can be further discussed.

Is it possible that Holcim will help in the colleciton of wastes to ease the dues of the community
they pay for the garbage collection?

Holcim may help by subsidizing the collection oé thegregated wastes from an MRF to its cement.plant
LGU on the other hand can help by ensuring thategaasre properly segregated and only those that
cannot be recycled nor reused then goes to the MRF.

What is the guarantee that the emissions producedyimplementing this project are safe?

HPHI ensures that it complies with the standartlsnse only by local regulators but also by
international agencies. Test runs have already beeducted showing that the use of these altemativ
materials does not impact the quality of the progoicess, health & safety, and the environment. |
additions, annual emission measurement is condigteah accredited 3rd party. HPHI plants have
CEMS that continuously monitor the emission of gaoric pollutants from the stack. These results are
submitted to EMB and are available to the public.
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Appendix 4

Analysis of the technical barriers

BULACAN

Bottelnecks and potential for AFR use

Note: the values (min, max,...) herebelow are guidelines values and have to be adapted upon the specific plant experience

Plant:
Date: 2/24/2006

Process Type:

‘ Precalciner Kiln j

Current \vMin  Min  Max  Max Max Current
Value status
1 Material Preparation
1.1 Kiln feed Current Min Min Min Max Max Max Current status
LSF fluctuations 3.00 1.2 1.5 sdv !
Dosing fluctuations 2.0 0.5 2% 3]
Coefficient of variation R90Cm 8.0 5 10 % \ &) |
1.2 Coal / petcoke (at main burner)
Fineness at R90 [im coal 17.0 15 20 % &)
Fineness R90 [m fluctuations 1.0 0.5 0.75 sdv
Dosing fluctuations 1.0 2 5%
Pressure fluctuation at the burner within +/-5% 100.0 90.00 %
P fluctuation at the burner within +/- 5 and 7.5% 0.0 5 %
2 KILN OPERATION
2 KILN OPERATION
2.1 Combustion (based on 5-days campaign)
02 at kiln inlet 2.00 3.50 3.50 4 5 %02 !
CO at kiln inlet 0.10 0.05 0.1 %CO a
Temperature at kiln inlet 928 900.00  950.00 1050 1100 € a
Temperature at exit lowest cyclone ILC 845 840.00  845.00 850 860 T
Temperature at exit lowest cyclone SLC 875 865.00 870.00 880 885 T
2.2 Hot meal (based on 5 days-campaign)
% calcination 98.0 92.50 94 95 %
SO3 1.70 2.3 2.7 %S03
Cl 1.51 15 1.8 %ClI
K20 1.07 15 1.6 %K20
Sulfur Volatility 0.63 0.7 0.9 - -
2.3 Main Firing % =
Heat distribution to main firing 39.0 35.00  40.00 45 45 % total fuel | 0 | “gi §
g
Ash input at burning zone 1.4 3 4 %incli 2°3
Length of fixed coating 5.0 4 6 X Oy g bt
Fine AFR powder in main flame (diam.<0.5mm) 0.0 25 % total fuel g >E<
Solid AFR diam.<1.5 mm in main flame 0.0 12 15 % total fuel ij 8
Solid AFR diam<5 mm or foils < 50 mm 0.0 10 % total fuel % =
Comment: all substitution refer to total sub. of the fuel and can not be accumulated £ 1S
2.4 Kiln Inlet = g
Heat distribution to kiln inlet 0.0 5 8 % total fuel - =
Whole tires 0.0 5 % total fuel g o
Lump fuel >50mm 0.0 5 % total fuel o
24 1LC Current Min Min Min Max Max Max Current status =
Heat distribution to precalcination 20.9 10.00 15.00 20 30 % total fuel 0
Lump fuel >50mm 0.0 5 % total fuel
Solid AFR <50 mm 0.0 % total fuel
Gas residence time in calciner 1.9 4.50 5.00 seconds
2.4 SLC
Heat distribution to precalcination 50.2 30.00 40.00 50 60 % total fuel 1}
Lump fuel >50mm 0.0 5 % total fuel
Solid AFR < 50 mm 0.0 % total fuel
Gas residence time in calciner 4.3 4.50 5.00 seconds
3 MAIN BURNER
% Primary Air( radial/axial) 12.8 10.00 12.00 18 20 %
Axial Momentum 7.3 9.00 10 N/MW
Coal injection velocity 58 25.00 30 m/s a
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4 CHEMISTRY
4.1 Clinker Cument M Min HMin Max Max Max Current status
Ligquid phase 1450°C of main clinker 2816 25.00 26 % in cli b ]
Cabifree 1.04 .30 1.5 % in cli
% off-zpec clinker 1.6 3 5 %W incli
P20y in Clinker 0.06 .45 0.5 %% incli

4.2 Alkali & Sulfur (based on A'S balance)

"Calculated" AlkJS - ratioin clinker 1.01 0.75 .80 1.2 1.25 -
"Calculated" SO3 in clinker 0.6T 1.5 % in cli
Alkali input (proce =5 point of view) 0.54 1.5 % in cli
4.3 Chiorine & Dust
Relevart Sl input fram ravy materials & fuels 162 200 300 oyt cli
Chlarine output through all c2m ert 138 800 1000 o/t cem
5 KILH PERFORMANCE

Cument HMin Hin Hin Max Hax bax Current statusg
OEE net 82,60 7500 8500 % | -
Rate 50.7T0 50.00 95.00 % b
Aovailabilit .00 B5.00 90,00 %
MTHBF M7 30000 400.00 hours
Mumber of kiln stops 31 n 40 B =topfa
Stops dueto cyclones plug-ups [} 5 10 stop/a
Refractory consum ption (4 years rolling av.) 623 400 G600 gitcli
Emiszions (helowwlegal limits "ves" or "Na™ Yes -

& AFR: for each AFR installation individually
Gument Hin Hin Hin Max Hax Max
6.1 AFR Installation 1: Rice Helfat Si ¢

Storage capacdity 120.00 507.72 134.40 t
Feeding capacity 2,80 10.58 2.80 th
MCY Fluctuation of &FR 1 1000 =k Uk
Solid AFR injection welacty (if used &t main bumer) 20.00 30 mis
OEE net 60.00 7500 85.00 E H
MMTEF 50.00 180 hours

plement PH Enlarae ILC
speed for operation of

fluctuation PAF
Check vane Adjust burner

heavy equipment
Rehabilitation of
drilling equipment

Inconsistent Low Insufficient
Dosing Equipment Feeding_ and
Capability Handling
Facility

No Handling and
Feeding Facility

Low Insufficient
Equipment Feeding Capaci

l Install positive blower |
Facility at SLC for Rice Husk

designed for 20 tph

Install appropriate feeding
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Lugait

Bottlenecks and potential for AFR use

Plant: [HPHI LG2
Date: 4/7/2006
Note: the values (min, max,...) herebelow are guidelines values and have to be adapted upon the specific plant experience

Process Type: m

Current Min Min  Min Max  Max Max Current
Value status
1 Material Preparation (based on 5-days campaign)
1.1 Kiln feed
LSF fluctuations 1.88 0.7 1 sdv
Dosing fluctuations 0.10 0.1 0.2 %
Coefficient of variation R90¢m 4.3 3 5%
1.2 Coal / petcoke (at main burner)
Fineness at R90 #m 19.60 22 %
Fineness R90 ¢m fluctuations 0.83 0.5 0.75 sdv
Fineness at R200 ¢m 0.00 %
Dosing fluctuations 4.90 0.7 0.95 %
Pressure fluctuation at the burner within +/-5mbar 10.00 4 5%
P fluctuation at the burner within +/- 5 and 7.5mbar %
2 KILN OPERATION
2 KILN OPERATION
2.1 Combustion (based on 5-days campaign)
02 at kiln inlet 1.44 3 35 4 5 %02 -
CO atkiln inlet 0.00 0.05 0.1 %CO
Temperature at kiln inlet 968 900 1050 1100 €
Temperature at exit lowest cyclone 847 860 870 T 0
2.2 Hot meal (based on 5 days-campaign)
% calcination 93.90 94.25 94.5 96 96.5 %
SO3 1.23 25 %S03 3
cl 0.10 1 %Cl <3
K20 0.97 2 %K20 2 3
Sulfur Volatility 0.69 0.7 0.9 - E 2
2.3 Main Firing S <5
Heat distribution to main firing 41.50 40 45 % total fuel g E
Ash input at burning zone 1.86 3 4 %incli 5 %
Length of fixed coating 5.00 4 5 X Oyin g E
Fine AFR powder in main flame (diam.<0.5mm) 0.00 % total fuel b c
Solid AFR diam.<1.5 mm in main flame 0.00 % total fuel E E
Solid AFR diam<5 mm or foils < 50 mm 0.00 % total fuel E E
% total fuel =273
Comment: all substitution refer to total sub. of the fuel and can not be accumulated [T
2.4 Precalcination, secondary firing or MKF [S)

Heat distribution to precalcination 58.50 55 60 % total fuel
Whole tires 0.00 5 % total fuel
Lump fuel >50mm 0.00 5 % total fuel
Solid AFR <50 mm 0.00 % total fuel
Gas residence time in calciner 3.10 4.5 5 seconds
3 MAIN BURNER
% Primary Air( radial/axial) 8.20 10 12 18 %
Axial Momentum 4.10 7 9 11 N/MW
Coal injection velocity 9.40 25 30 m/s 0
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CHEMISTRY
Clinker Curent Hin Min Min Max Max Max Current status
Licjuid phase 1450°C of main clinker 25.07 2 26 o it cli
Calfree 1.40 LR 1 1.5 2 Yincl
%% off-zpec dinker 210 3 5 Yincli
P2ie if Clinker .06 .3 0.5 %incli
Alkali & Sulfur rbazed on A5 balance)
"Calculated" AkS - ratio in clinker 314 .06 0.8 1.2 1.3 -
"Caloulated" S03 in dinker 0.39 0.8 A % in cli
Alkali ingut (orocess point of view) 1.10 1.9 % in cli
Chlorine & Dust
Relevant Clinput from ravematetials & fuels 128.00 200 F00 ot di
Chlorine output through all cement .00 ot cem
Filler in cemert 0.00 % in cem
KILH PERFORMANCE

Curent Hin Min Min Max Max Max Current status
OEE net 85.50 83 %
Rate 95.00 96 ¥
Avwailability 90.00 90 %
MTEF 250 0 hours
Mum ber of kiln ftops 9.00 12 gopia
Stops due to cydones plug-ups 0.00 2 Sopsa
Refractory consumption (4 vears rolling av.) 338.8 500 opiddi
Emizsions (below legal limits: "Yes" ar "Wao™ Yes 150 -
AFR.I lation 2: & b i it Rice Hulh
Storage capacity 0.00 100 t
Feeding capacity 1.50 14 2 tih
MY Fluctustion of AFR 2 120.00 125 150 +1-kJd ki
Solid AFR injedtion welocity (if used at m ain burner) mis
QEE net T75.00 75 85 %
MTBEF hours

Monitor ratin hatwean
high and low grade
limestone

Explore other sources
of silica.

Ira tionirig
of different types of coal

Canduct periadic (svery
two maonths) preheater
profile

Conduct PMR of
instrument for testing
Y%calcinatioin

Mo storage
facility

Insufficient or
no feeding
capacity

FRs

CAPEX for AFR
starage facility

PC:13TRPH

UNFCCE
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Plant: 2
Date:|2005

Note: the values (min, max,...) herebelow are guidelines values and have to be adapted upon the specific plant experience

Process Type: m

Current wiiMin Min  Max  Max Max Current
Value status
1 Material Preparation (based on 5-days campaign)
1.1 Kiln feed
LSF fluctuations 0.80 1.2 1.5 sdv
Dosing fluctuations 0.5 2%
Coefficient of variation R90Cm 2.4 5 10 %
1.2 Coal / petcoke (at main burner)
Fineness at R90 [m 19.87 18 19 21 22 %
Fineness R90 [ fluctuations 3.81 1 1.5 sdv
Fineness at R200 [m 1.22 %
Dosing fluctuations 0.7 0.95 %
Pressure fluctuation at the burner within +/-5Smbar 80 90 100 100 %
P fluctuation at the burner within +/- 5 and 7.5mbar 70 75 80 100 %
2 KILN OPERATION
2 KILN OPERATION
2.1 Combustion (based on 5-days campaign)
02 at kiln inlet 3.80 3 35 4 5 %02
CO at kiln inlet 0.01 0.05 0.1 %CO
Temperature at kiln inlet 1030 950 1000 1050 1100 €
Temperature at exit lowest cyclone 869 860 865 875 890 T
2.2 Hot meal (based on 5 days-campaign)
% calcination 95.70 92 94 95 96 %
S0o3 0.78 4 5 %S03 3
cl 15 1.8 %Cl 33
K20 1.16 15 1.6 %K20 2 g
Sulfur Volatility 0.7 0.9 - P 2
2.3 Main Firing ==
Heat distribution to main firing 40.00 30 35 40 45 % total fuel £ g
Ash input at burning zone 3 4 %incli = %
Length of fixed coating 3.08 4 6 X Oyin g E
Fine AFR powder in main flame (diam.<0.5mm) 0.00 25 % total fuel 5oL
Solid AFR diam.<1.5 mm in main flame 0.00 12 15 % total fuel E E
Solid AFR diam<5 mm or foils < 50 mm 0.00 10 % total fuel é E
% total fuel =23
Comment: all substitution refer to total sub. of the fuel and can not be accumulated [T
2.4 Precalcination, secondary firing or MKF >
Heat distribution to precalcination 60.00 55 60 65 70 % total fuel ._
Whole tires 0.00 5 % total fuel
Lump fuel >50mm 0.00 5 % total fuel
Solid AFR <50 mm 0.00 % total fuel
Gas residence time in calciner 5.00 4.5 5 seconds
3 MAIN BURNER
% Primary Air( radial/axial) 14.90 10 12 15 20 % f
Axial Momentum 8.20 7 10 N/MW
Coal injection velocity 60.00 20 25 60 65 m/s




@

=

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

UNFCCE

CDM - Executive Board

page 75

4 CHEMISTRY

4.1 Clinker Current Min Min Min Max Max Max Current status
Liquid phase 1450°C of main clinker 25.83 25 26 % in cli
CaOfree 1.38 0.8 1 15 2 %incli
% off-spec clinker 8.8 3 5 %incli
P,05 in Clinker 0.45 0.5 %incli

4.2 Alkali & Sulfur_ (based on A/S balance)
"Calculated" AIK/S - ratio in clinker 1.41 0.75 0.8 1.2 13-
"Calculated" SO3 in clinker 0.52 1.5 %incli
Alkali input (process point of view) 1.01 1.5 %incli

4.3 Chlorine & Dust
Relevant Cl input from raw materials & fuels 200 300 g/tcli | \
Chlorine output through all cement 800 1000 g/tcem
Filler in cement 12.00 % in cem

5 KILN PERFORMANCE
Current Min Min Min Max Max Max Current status
OEE net 74.22 75 85 %
Rate 93.74 90 95 %
Availability 79.18 85 90 %
MTBF 112.00 200 400 hours
Number of kiln stops 84.00 40 80 stop/a
Stops due to cyclones plug-ups 4.00 5 10 stop/a
Refractory consumption (4 years rolling av.) 369.90 400 600 gl/tcli
Emissions (below legal limits: "Yes" or "No") Yes -
6 AFR: for each AFR installation individually
Current Min Min Min Max Max Max
6.1 AFR Installation 1: Existing Raw Coal Hopper / Feed _er for Activated Carbon
Storage capacity 40,000 32400 3600 t
Feeding capacity 15.00 45 5 t/h
NCV Fluctuation of AFR 1(Activated Carbon) +/-kJ/kg
Solid AFR injection velocity (if used at main burner) 20 30 m/s
OEE net 100.00 75 85 %
MTBF 250.00 40 50 hours
6.2 AFR Installation 2: Rice Husk Feeding for Calciner

Storage capacity 0.00 8800 t -
Feeding capacity 0.00 12.2
NCV Fluctuation of AFR 2 (rice husk)
Solid AFR injection velocity (if used at main burner) 20
OEE net 75 85
MTBF 50

Evaluate separator
efficiency

Inform QA 2 days before change in
fuel proparion

Revien SOP in kiln operation

Eliminate clngging of coal dust bins

and maximize usage.

Mo Feeding No Feeding Mo Feeding
0 Storage for ! ]
—_— AFR Facility for Facility for
Calciner Main Burner

Design c overed
starage far fice
husgk

capacity =
Bumer with 1%
accuracy

Design ;
storage for rice
husk
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Example of the fuel mix optimizer
Simulation
Clinker volume 16821000 thyear
tons as fired costs as fired All properties as fired
) Main | PC/SF & | % total | FUel | Costat
Available burnar MK heat | Stegory plant Costs at bumer
on market ‘ (.d,g550, gate NCV H20 Ash 503 | K20 | Na20 Cl
Name tonsfyear | tonsfyear |tonsiyear % |lumpother] PHPA PHP#t | PHPY GJ G/t % % % b b %
Traditional fuel
noug coal 133884 [ 5363 d 248 48 179: 075
Heavy ail 1253 0.80 | 97 0.0 00 01a
Light ail 89 0.06 | 331 o0 o0; 227
anthracite T2 22.86 d 273 0.9 180 045
Alternative fuels
Used / waste oils : - | Mo data
Industrial waste originating from fossil source 2769 0.79 a0 15.7 Mo data
Agricultural wastefrice husk (AF-biomass) 68589 16.00 5 121 68 226: 010 Mo data
sorted MSW (AF-non hiomass) 15721 5.00 8 176 Mo data
[ - Mo data
| .
% total heat 0.o 1000 2079 %TSR
Heat consumption: klikg cli Spec. act costs of fusl PHPJ’tc\i PHF =
Target: 3300 kg cli 5 8 Legend:
add heat by AF 58 kJikg cli Possible
Constraints: = Passible if kiln system optimized:
add Prod Solids High secondary air temp *1
loss by < 80 mm é;mé fMU&I :aﬂ?iug?:na CIE?UU;SRM High Mamenturn burner
Mainly process related: AP PC& SF & Good burnable raw mix
Actual 20.8 - - 200 Quality impact likely
Limit N i a0 & 12 300
" ifyear ™| TR TR e gl cii = -Slruﬂg influence on process and
quality expected. Detailed studies
S03in H:O in Ash input :nutefllzr::'; Alk /S in Sulfatization faviieveslladiitionallagteniiel
Mainly gualiiy related eliker Bz n Bz - =l
Actual 0.26 - - Check input or feeding point
Limit N 20 2 3|min Bl Wi 0.4 [eoe]
% % % in cli 1% 1ot heeﬂ hax| 1207 hax| 250%) Strong impact on quality expected

T



