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|A.1 Title of the project activity: |
>>

Title: CEMEX Costa Rica: Use of biomass residues in Galorcement plant.

Version 01

Date: 01/05/2007

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

The project activity consists in the partial sutositdn of fossil fuels with alternative fuels (Rice
Husk, saw dust, and others biomass residues) iememanufacturing.

The most energy and CO2-intensive part of cemeasdymtion is the burning of clinker. In this
pyro-process a substantial quantity of heat is irequto achieve the necessary chemical
reactions in the raw meal. In Costa Rica the magisfused in the clinker kilns are fossil fuels
like coal and pet coke. The project activity airostake the most of the alternative fuels in
cement manufacturing.

The purpose of the project activity at CEMEX Coftiga plant is to reduce emissions of
anthropogenic CO2 in the cement production by theigl substitution of fossil fuels by
biomass-based alternative fuels like agriculturaploducts (Rice Husk), saw dust and other
biomass residues, all being CO2 neutral fuels. fdrial replacement of fossil fuels used in
the clinker kiln by alternative fuels will resuht Bignificant reductions of CO2 emissions from
combustion of fossil fuels.

In recent times the Colorado de Abangares plantdwse some industrial-scale trials of
biomass fuels. These trials have proven the fdagibf using a substantial share of biomass as
kiln fuel, but they have also clearly shown thagrthare significant barriers that have to be
overcome before biomass fuels can be consideredthmercial practice.

During 2004 — 2006 periods, Colorado cement plashtséveral trials at industrial scale with
significant shares of biomass and found out thae@momically sustainable use of biomass
levels requires:

1. A complete new system for reception, storage, ardifig of biomass fuels.
2. Significant additional efforts and new developmeint@reas such as maintenance or
process and quality control.

Even with the above two requirements are fulfiltedre is still a substantial risk that the day-
to-day use of significant amounts of biomass fuélslead to additional and costly operational
problems.

Environmental and social benefits other than GH@sion reductions

In addition to lower GHG emissions, other environtaéand social benefits would include:

« Decrease in the use of fossil fuels as energy ssusnd consequently reduction of the
national dependence on imported fuels.
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Local economy is benefited due to the employmeaation during the construction
phase. Furthermore the project activity also gatesr employment for the handling
and transport of the increase of alternative firelthe manufacturing plant. Biomass
suppliers will gain a culture of protecting the Eomment. This means they will
improve their products handling, storage and trartation systems.

Thermal consumption from fossil fuels is reducedthses result of a better resource
utilisation. This possibly will encourage to otlmmpanies to initiate and explore this
agricultural supply chain between different indigstr that leads to sustainable
development.

As the fossil fuel input is partially replaced, tpeam environmental impacts related to
petroleum extraction, refining, cracking are redlce

Additional income for the local biomass suppliers.

The Project will significantly reduce the negatiwgpacts of unsustainable practices in
the area of agricultural waste management (mosteofvastes that the plant is going to
burn are currently been burned or dumped in rivers)

The project will be an illustrative example of sistible development that can help
develop more environmental conscience in both thetjs workforce and the local
community

A.3.

>>

Name of Party involved (*) | Private and/or public | Kindly indicate if the Party
((host)
Party)

indicates a host entity(ies) project | involved wishes to be
participants *) (as | considered as project
applicable) participant
(Yes/No)

Govt. of Costa Rica CEMEX Costa Rica, S.A. No

Table 1.Project participants

A.4.  Technical description of the project activity
A.4.1. Location of the project activity.
>>
\ A4.1.1. Host Party(ies): |
>>
Costa Rica
\ A4.1.2. Region/State/Province etc.: |
>>

Department of Guanacaste.

A.4.1.3. City/Town/Community etc:

>>

Colorado de Abangares.
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A.4.1.4. Detail of physical location, includingnformation allowing

>>

The project will take place in CEMEX Costa Ricatrment plant, which is located in the city

of Colorado de Abangares, a municipality of the &émpent of Guanacaste. The plant is 140
km North West of the capital city of San Jose. Tihicipality of Colorado de Abangares is a
community of some 4,000 people. The most imporeadgnomic activities are agriculture,

cattle, fisheries, mining (including cement prodoc}, and tourism. Its geography is

characterized by plain lands that descend towdrdsPacific. In Guanacaste the dry tropical
climate predominates.

Colorado de
Abangares
CEMEX Plant

\ A.4.2. Category(ies) of project activity |
>>
The project is a cement sector project activity aray principally be categorized in the scope
4: Manufacturing Industries.

\ A.4.3. Technology to be employed by the project teity : |
>>
The cement plant undertaking the CDM project atstitias a clinker production capacity of
2.000 ton clinker/day

Storage and handling System for Alternative Fuels.

In order to implement the project activity a conmeleystem for receiving, storing, and feeding
alternative fuels needs to be built.

The storage system has three different functions:
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- Protect fuels from the rain.
- Avoid leakages.
- Keep a constant stock supply of rice husks anddsesi

To meet these functions the proposed system insiude

e Atransport system fed by a pay loader in the wawmeh. This transport system,
formed by an helicoidal transporting, will delivéye biomass into

« Asieve, that will filter the particles. From thiewe the fuel will enter into

« A pipe connected to a blower, that will transptw biomass into a silo that
will have enough capacity for 7.4 operational hoilitse silo serves as a buffer
to ensure continuity of supply.

« Each silo will have one pipe that will discharge thix into one weighing table
using a lock gate.

« From the weighing table a rotatory valve will sypfilie biomass to

« A blower, this feeding system will deliver the biass into the burner.

As well a small grinder (not represented in thdofelng scheme) will be implemented in the
warehouse. This way an appropriate particles sitidoav obtained for the saw dust in order to
avoid the jamming in the kiln feeders. This grirglprocess is needed as a consequence of the
Nationals sawmills saw dust supply, usually contajrbig size wood particles that normally
cause jammingSee diagram above.
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Truck unloading N ;
Storage e == Transportation <=  Truck loading
1,000 M2 = 468 ton to storage tank
3 days

N
Other b|omass Rice husk Saw dust
residues
Silo
370 m®
7.4 hr
Floor level

LVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV Sieve . .
Helicoidal Blower i Thick solid
transnortina 10TPH B 7 Rotatory Valve alternate
Lock aate Valve
Weiahina T ables 6.5
" Rotatorv Valves 10 ton/hr
} Burner H4
Blower 4.0 TPH by market

A fixed crediting period formula starting on Januar 2008, has been selected, with an overall
CO, emission reduction expected of 434.374 1@ the cement plant.

Year Annual estimation of emission
reductions
in tonnes of CO2 e

2008 43.437
2009 43.437
2010 43.437
2011 43.437
2012 43.437
2013 43.437
2014 43.437
2015 43.437

2016 43.437
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2017 43.437
Total estimated reductions (tonnes of
CO2 e) 434.374
Total number of crediting years 10 Years
Annual average over the crediting
period of estimated reductions(tonnes of 43.437
CO2e)

Table 2. Emission reductions

‘ A.4.5. Public funding of the_project activity.
>>
No public funding is used for this project activity

SECTION B. Application of a baseline and monitorirg methodology

>>
For the project activity, the approved baseline hodblogy used is ACMO0003 Version 04,
consolidated baseline methodology femissions reduction through partial substitutioi o
fossil fuels with alternative fuels in cement mawtire”.

B.2 Justification of the choice of the methodologynd why it is applicable to the

>>
The Colorado de Abangares project activity fulfdl the applicability conditions of the
consolidated baseline methodology femissions reduction through partial substitutioi o
fossil fuels with alternative fuels in cement mawture’:

e Fossil fuel(s) used in cement manufacture are glbrtireplaced by the following
alternative fuels

(b) Biomass residues where they are availablaiiplgs and would in the absence
of the project activity be dumped or left to deaayburned in an uncontrolled
manner without utilizing them for energy purposes;

The fossil fuel consumed in the clinker kiln is toaty replaced by biomass residues (rice husk,
saw dust and other biomass residues).

* In case of project activities using biomass residusny preparation of the biomass,
occurring before use in the project activity, dassither require significant energy
quantities (e.g. etherification of waste oils), egicfrom transportation and/or drying of the
biomass, nor does it cause significant GHG emissi@uch as, for example, methane
emissions from anaerobic treatment or char coalyariion).

The alternative fuels used in the project actiditynot require significant energy quantities in
the preparation phase.
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» CO2 emissions reduction relates to CO2 emissionsergéed from fuel burning
requirements only and is unrelated to the CO2 eamissfrom decarbonisation of raw
materials (i.e. CaCO3 and MgCO3 bearing minerals);

For the estimation of CO2 emissions reduction, rdduced emission due to fuel burning
requirements is taken into account. The reductio@®2 emissions of clinkerisation process
due to use of alternative fuels is not taken irttwoaint based on guidelines of the methodology.

« The methodology is applicable only for installega@eity (expressed in tonnes clinker/year)
that exists by the time of validation of the prajactivity;

The project activity is not increasing the prodoti The emission reduction calculations are
based on the average clinker production capacidg®ton clinker/day

e« The amount of alternative fuels available for thejgct is at least 1.5 times the amount
required to meet the consumption of all users cmivsy the same alternative fuels, i.e. the
project and other alternative fuel users.

The alternative fuels are available in abundancéh@ project activity region. The project
proponent has proposed to use the following fupksyas alternative fuels included in the
project activity:

e Agriculture fuels: The project proponent has praub® use Rice Husk as agricultural
fuel. Unused Rice Husk is available in abundanc€adsta Rica (41.000 tonnes/year,
more than two times of the plant’s requirement).

e Saw dust: The project proponent has proposed tsawalust as residual biomass. Saw
dust is available in abundance (112.000 ton/yeaore than five times of the plant's
requirement) in Costa Rica. The availability ofsthigricultural fuel meets the proposed
methodology requirement.

e Other biomass residues: The project proponent hagoped to use other biomass
residues such as coffee husk, fish fat, fatty afriai® oil industry, corn residues, etc.
generated by agricultural and industrial activitidbe availability of these biomass
residues is 2.420 tons per year (more théimes the amount required to meet the cement
plant consumption).

This baseline methodology shall be used in conjancwith the approved monitoring
methodology ACMO0003 (“Monitoring methodology for &sions reduction through partial
substitution of fossil fuels with alternative fuétscement manufacture”)

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

>>
The following diagram shows the project boundary:
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Project boundary

Raw material ' Clinker : Cement production:
preparation: :ﬁ production: |i:> -Additives preparation.
-Drying. ! -Preheating. ! -Mixing.
-Crushing. | -Calcinations. : -Grinding cement.
i | -Clinkerisation. !
i -Cooling. '
Source Gas | Included?| Justification/ Explanation
Baseline Clinker kiln in Clinker production is based on baseline
Emission baseline scenario| €02 | Yes fuel mix.
CH4 | No Negligible.
N20 | No Negligible.
Project Activity | Clinker kiln in| CO2 | Yes Clinker production is based on project fuel
Emissions project  activity mix.
plant CH4 | No Negligible.
N20 | No Negligible.
On-site CO2 | No Negligible.
transportation and
drying of -
alternative fuels | CH4 | No Negligible.
N20 | No Negligible.
Leakage Burning leakage CO2 | No NA
methane CH4 | Yes Methane emissions due to biomass
emissions residues that would be burned in the
absence of the project
N20 | No NA
Decomposition CO2 | No NA
leakage methanecH4 | No NA
emissions N20 | No NA
Off-site transporf CO2 | Yes Off-site transportation fuels are mainly
and drying fossil fuels.
leakage emissions crs [ No Due to incomplete combustion.
N20 | No Due to the combustion process.

Table 3. Sources and gases included in the project boundary

B.4.

identified baseline scenario:

>>
Project activity
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The project activity is emission reduction in cemproduction through partial substitution of
fossil fuels with alternative fuels.

Approach

The baseline approach is based on paragraph 48eolCDM modalities and procedures
“Emissions from a technology that represents amewaucally attractive course of action,
taking into account barriers to investments.”

Baseline scenario selection
Define alternative scenario for the fuel mix
Baseline scenario 1: Continuation of current practie scenario

CEMEX Costa Rica initiated in the Colorado cemeanpa trial period burning biomass for
the cement manufacturing process. This processnb&ga non sustainable trial period, due to
the lack of a proper fuel feeding and storage systeut it was made to verify process
variability and system requirement for a biomasgjgat implementation. The Colorado de
Abangares cement plant fuel mix before the trialquk considered as the baseline scenario, is
the following one:

Pet coke 75,0%
Coal 17,9%
Bunker 7,1%

Table 4: Fuel mix in Colorado de Abangares cement ght, Ag. 2003 — July 2004.

Residual fuel oils are not considered alternativeld in the context of this project; in all
relevant aspects they are like bunker fuel (no néed infrastructure; homogeneous,
uncomplicated fuel, similar emission factor).

In the absence of the project activity the ColorddcAbangares cement plant will consume the
same fuel mix as in baseline scenario 1. Thereffoeefuel mix projection for this scenario
during the crediting period remains as is showhable 4.

Baseline scenario 2: Scenario in which traditionafuels are partially substituted with
alternative fuels (i.e. the proposed CDM project ativity).

The project activity scenario is characterized bgubstantial use of biomass fuels, reaching
roughly 20% of substitution.
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The estimated fuel mix during the crediting peri®given below:

Fuel Oil 2,1%

Coke 71,9%

Coal 0,0%

Rice Husk 11,8%

Saw dust 7,3%

Other biomass residues 0,7%

Residual fuel oil 6,2%

Table 5: Fuel mix during the crediting period (2008 — 2017).

Option 2: Select baseline scenario through barriers analysis

Alternative Investment Technological Barrier due | Other barriers

scenario barriers barriers to prevailing

practice

Scenario 1 No initial capital | There are no This scenario | None.
investment technological is the Continuation of

barriers. common current practice.
practice.

Scenario 2 Significant « Additional This scenario | Supply barriers
investment is procedures to | is not the due to a non-
required to maintain clinker | common settled supply
implement the quality. practice. No | network for
project activity. | « Potential impact| Similar alternative fuels

on kiln capacity.| practices in | in Costa Rica.
« Additional place in Costg

Production Rica.

losses due to

increased

maintenance

times and kiln

shut-down

during

infrastructure

construction.

Table 6: Barrier analysis

Based on above barrier analysis the scenario heigrtost likely scenario in the absence of
project activity. Scenario 1 i.e. continuation afrrent practices is selected as the baseline
scenario. The parameters and data source for i@ scenario estimation are given in the
table below:

Parameter Data Source

Clinker production Manufacturing plant Colorado de Abangares cement plant
Fossil fuel consumption Manufacturing plantColorado de Abangares cement plant
Fossil fuel mix in baseline scenario 1 Calculated

Fossil fuel mix in baseline scenario 2 Calculated

Table 7: Parameters required for baseline scenario
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The emission factor from baseline Scenario 1 valtdiken as baseline for the calculation of
emission reduction.
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B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced
below those that would have occurred in the absencef the registered CDM project
activity (assessment and demonstration of additiorigy): >>

Analysis of the additionality of the project

To demonstrate the additionality of the projece ool for demonstration and assessment of
additionality approved has been used, followingstdps defined. These steps will demonstrate
that the project activity is not the baseline sciena

Step 0. Preliminary screening based on the startindate of the project activity

The crediting period of the project activity witbst after the registration of the project actiyity
so step 0 does not apply to the project activity

Step 1. Identification of alternatives to the projet activity consistent with current laws
and requlations

Sub-step la. Define alternatives to the project aiefity
All realistic scenarios have been developed inlobesscenario selection. The alternatives are:
1. Baseline scenario 1: Continuation of current pcacticenario
2. Baseline scenario 2: Scenario in which traditiciugls are partially substituted with
alternative fuels (i.e. the proposed CDM projedivity).
Sub-step 1b. Enforcement of applicable laws and regations
The regulatory framework which may be applicabl¢his project activity is the environmental
regulations on air emissions and the project istimgall the compliances of environment in

this regards.

Step 2. Investment analysis

Sub-step 2a. Determine appropriate analysis method

The project activity generates incomes other thBiMGelated income, so a straight forward
cost analysis cannot be applied. Instead, the lmeadhanalysis (Option 1lI) will be used.

Sub-step 2b. Option Ill. Apply benchmark analysis

For the benchmark analysis the opportunity costayital for CEMEX Costa Rica S.A. is
considered as benchmark i.e. 10.1% (WACC). Thenfiied analysis — internal rate of return
(IRR) is conducted for the alternative fuel projéct

Sub-step 2c¢. Calculation and comparison of financiaindicators:

The summary of IRR is given below.
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Parameters Value
Investment 1,68 MUSD
Pet coke 99,5 USD/ton
Rice Husk 18,5 USD/ton
Saw Dust 18,5 USD/ton
Other biomass residues 8 USD/ton
IRR without CERs Not positive
IRR with CERs (15 USD/IACO2) 40,27%

Table X: IRR analysis for the proposed CDM project acfivit

The Weighted average cost of capital (WACC) (finrahbenchmark) for CEMEX Costa Rica
is 10.1% which is calculated based on Return ont @ad Return on Equity. This shows that
any project should yield returns more than 10.1%otsider it for implementation.

The IRR calculations shows that the IRR of the gubjs below the financial benchmark i.e.
WACC (10.1%) that can be achieved without CDM reag= It improves IRR to 40,27% with
CDM revenues thanks to CERs income, which is muae ¥WACC.

Sub-step 2d. Sensitivity Analysis
Sensitivity analysis is conducted based on the ffuek variations in the alternative fuels. The

fuel prices in the IRR calculations are taken aseb@d00%) and the variation in the IRR with
increasing and decreasing fuel prices are calaikate explained in the following table:

Table X (a): Sensitivity Analysis for change in and Rice Hupkises

Price fluctuation| Price of fuel| IRR without | IRR with CDM
% of Base price | (USD/ton) CDM revenues | revenues
85% 15,7 4,49% 43,07%
90% 16,6 2,52% 42,14%
95% 17,5 0,36% 41,21%
100% 18,5 Not positive 40,27%
105% 19,4 Not positive 39,31%
110% 20,3 Not positive 38,35%
115% 21,2 Not positive 37,37%

Table X (a): Sensitivity Analysis for change in Saw dust prices

Price fluctuation| Price of fuel| IRR without | IRR with CDM
% of Base price | (USD/ton) CDM revenues | revenues
85% 15,7 4,60% 43,13%
90% 16,6 2,60% 42,18%
95% 17,5 0,40% 41,23%
100% 18,5 Not positive 40,27%
105% 19,4 Not positive 39,29%
110% 20,3 Not positive 38,31%
115% 21,2 Not positive 37,31%
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Therefore in spite of sensitivity analysis on tlasib of realistic deviations in assumptions, the
IRR of project activity remains less attractivertiismmancial benchmark without CERs sales.

Step 3. Barrier analysis

The project proponent is required to determine tiethe project activity faces barriers that:

(a) Prevent the implementation of this type of projectivity; and
(b) Do not prevent the implementation of at least ofighe alternatives through the
following sub-steps

All the barriers that prevail for the project aitjvare detailed in Sub-step 3b.

Sub-step 3a. Identify barriers that would prevent he implementation of type of the
proposed project activity.

Technological Barrier:

The implementation of the project will require tlitroduction of new technologies to
transport, handle and inject substantial amountbiofmass fuels into the kiln, which will
require not only new equipment, but also extensiaiming of the workforce. These fuels will
require changes in the traditional operation ardntiaintenance of the kiln in order to maintain
clinker quality.

The main technological barriers identified in thiejpct activity scenario are:

1. Due to the rice husks the input of silica into thener, and consequently into the Kkiln,
is increased. As a consequence of this the chemiistthe process is affected and
quality of the clinker could as well be affected.

2. Proper feeding of fuel: A homogeneous energy flewciiucial for persistently high
clinker quality. The flowing of alternative fuel isot as smooth as fossil fuel. In
addition, biomass fuel has more affinity to moistuwhich increases the risk of
clogging.

3. There will be changes in the raw meal compositionmeet the relevant quality
standard. AlO; and FgOs; quantities will be increased in order to meet CBMjuality
standard.

4. Process disturbance: due to different type of @dtitve fuels and the changes in the
alternative fuels mix composition used in the afinlproduction, the disturbance in
process is most likely to happen.

5. Kiln inlet jamming: The alternative fuel have lesalorific value and low density

compared to conventional fossil fuels; so the vaumwill increase for the same heat

input. This significantly increases the risk of jaing at the kiln inlet.

The type of refractories might need to be changeatder to ensure a long life.

Clinker production capacity can be reduced dudgbdr air demand. Therefore the use

of blowers for the burner feeding is limited, irder to avoid the efficiency loss that

follows the increase of air in the process.

No

Training will be a key factor in the successfulrimtuction of other types of fuels. Kiln
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operators and management have to understand whdientihe changes that these alternative
fuels consumption will bring in the operation, maimance and quality assurance of the
process. They have to develop new ways to oparaiedier to minimize problems.

It has to be emphasized that even with properitrgjrprocess control, new equipment etc. the
use of such large amounts of biomass fuels is Megly to cause additional problems that will
lead to higher maintenance cost and increases dowoff the system.

Investment Barrier:

The project activity will have a high cost assoeiato the equipment required for the use of
alternative fuels in cement manufacturing. CEMEXstaoRica S.A. will invest in the
infrastructure of project activity implementation ibrder to ensure proper and effective
utilization of alternative fuels. In addition, tove&rcome the technical issues, a significant cost
for maintenance, training and additional qualitptrol measures will be incurred.

As was shown in Step 2 of the additionality tdsg, dperative cost reductions related to the use
of alternative fuels do not justify the investment.

Prevailing practice Barrier:

In Costa Rica there are only two Clinker kilns: aag@roperty of CEMEX Costa Rica and it is
placed in Colorado de Abangares. The second ookeH®lcim Costa Rica S.A. No one in the
cement industry tried before to implement in thettmuntry this kind of fossil fuel switching
project. Therefore the project activity is the sfiof its kind” in the host country.

Sub-step 3b. Show that the identified barriers wowl not prevent the implementation of at
least one of the alternatives (except the projecttvity).

None of the barriers would prevent the implemeatatf scenario 1 (current practice). Several
barriers have been identified that prevent the ldgweent of the proposed project activity
(detailed in Sub-step 3a):

e Technological barrier.
* Investment barrier.
« Prevailing practice barrier.

Step 4. Common practice analysis

Sub-step 4a. Analyze other activities similar tthe proposed project activity.
There are no other activities similar to the propeivity in Costa Rica.

Sub-step 4b. Discuss any similar options that am@ccurring.

Use of biomass fuel in cement manufacturing iscomhmon practice in Costa Rica.

Step 5. Impact of CDM registration.

The following are the impacts of CDM registration:
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« Provide additional coverage to the risk due toufailof the project activity as loss of
production (due to increased maintenance).

« Diversification of cash flow, further reducing tli@ancial risk due to the different
nature of these revenues (e.g. CER-related incenmelependent from fuel prices).

| B.6.  Emission reductions: |
>>

B.6.1. Explanation of methodological choices:

The following equations will be applied for the esibn reductions:

1. Project emissions:

Step 1. Calculate project heat input from alternative fuels

Heat input from alternative fuels with significamibisture content is calculated first to allow

for the calculation of a project-specific moistufigenalty” for alternative fuel heat input
requirements.

HI e = ZQAF X HV e

)
where:
Hlar = heat input from alternative fuels (TJ/yr)
Qar = quantity of each alternative fuel (tonnes/yr)
HV ar = lower heating value of the alternative fuel(sgd (TJ/tonne fuel).
Step 2. Estimate project specific moisture “penalty”
This project specific penalty should be determiagsdollows:
MP, = CPr,yX(HCAF —HC) 2
where:
MP, = moisture penalty (TJ/yr) for yeary
Cery = is the clinker production for year y
HCary = is the specific fuel consumption on projectec@BJ/tClinker) in yeary
HCr = is the specific fuel consumption in the baselivhen only fossil fuel is used, in
TJNClinker.

He, = > Qe ( CH\;FF)+ Hie
Pr

®3)

where:
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Qerpr = is the quantity of fossil fuel used in the aijcase;
HVe = is the lower heating value of the fossil fuséd (TJ/tonne);
Hlae  =is heat input from alternative fuels (TJ/yr)droject case;
Cer = is the production of clinker in the project eaand
x HV
HCFF - (ZQFF,Ba FF) (4)
Ce
where:

Qrea = Is the quantity of fossil fuel used in the Hamecase;

HVe = is the lower heating value of the fossil fuséd (TJ/tonne) used in the baseline (it
would be the same as project case if the fosdliised in the project case is same as that in the
baseline)

Ca = is clinker production in the base case corradpg to the Q:g,

Step 3 Calculate GHG emissions from the use of alterndtieds in kilns:

AFchc = XZ(Qar * HV ar * EFaR) %)
where:

AFgue = GHG emissions from alternative fuels (t&/6x)

Qx = monitored alternative fuels input in clinkepguction (tonnes/yr).

HVa = heating value(s) of the alternative fuel(s3di§T J/tonne fuel).

EFfr = emission factor(s) of alternative fuel(s) use&eih/TJ).

2. Baseline emissions:

Step 4 Calculate the baseline GHG emissions from the lféssi(s) displaced by the
alternative fuel(s)

FFere = [(Qar * HV ar) - MPyota ]* EFer (6)
where:

FFehe = GHG emissions from fossil fuels displaced oy alternatives (tC£),)
Qar * HV ar = total actual heat provided by all alternafivels (TJ/yr)

MProta = total moisture penalty (TJ/yr)

EF- = emissions factor(s) for fossil fuel(s) dismd (tCQ/TJ).

EF-is the estimated baseline value and would beawedt of the following C®emission
factors :
- the weighted average annual £nission factor for the fossil fuel(s) consumed an
monitored ex ante during the year before the vabda
- the weighted average annual £nission factor for the fossil fuel(s) consumed an
monitored during the corresponding verificationiper(e.g. the period during which
the emission reductions to be certified have bebieaed),
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- the weighted average annual £3nission factor for the fossil fuel(s) that wohlave
been consumed according to the baseline scenadgameed in section 1 and 2 of the
“Additionality and baseline scenario selection”ti@t above.

3. Leakage emissions:

Step 1. Calculate CHemissions due to biomass residues that would beeHun the absence
of the project

BBchs = Qars* BCF * CHF * CHJ/C *GWP_CH, @)

where:

BBcha = GHG emissions due to burning of biomass resillaeis used as alternative
fuel (tCQOxlyr)

Qar-s = amount of biomass residue used as alternfatelghat would have been
burned in the open field in the absence offtagect (t/yr)

BCF = carbon fraction of the biomass residue (piinass) estimated on basis of
default values,

CH4F = fraction of the carbon released as,@Hopen air burning (expressed as a
fraction),

CHJC = mass conversion factor for carbon to methaeaCH,/12 tC), and

GWP_CH = global warming potential of methane (21).

Step 3. Calculate emissions from off-site transport of miggive and fossil fuels

The emissions from transportation should be catedlas follows:

LK trans
LK ar
LKee

where:
LK trans

LK ar
LKee

Qar
CTar

Dar

RQ:

CTer
Drr

EF CO2e

= LKar - LKge (8)
= (Que/CTar) * Dar* EFco2d1000 9)
= (RQHCTer) * Dee* EFc0241000 (10)

leakage from transport of alternative fiesk leakage due to reduced transport of
fossil fuels (tCQlyr)

leakage resulting from transport oéalative fuel (tC@yr)

leakage due to reduced transport of fosslsf(t€O,/yr)

quantity of alternative fuels (tonnes)

average truck or ship capacity (tonnes/trucghip)

average round-trip distance between the altamn fuels supply sites and the

cement plant sites (km/truck or ship)

quantity of fossil fuel (tonnes) that is reddadue to consumption of alternative

fuels estimated as:

average truck or ship capacity (tonnes/trucghip)
average round-trip distance between the fégsis supply sites and the cement

plant sites (km/truck or ship)

emission factor from fuel use due to transgh (kg CQJ/km) estimated as:
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EFcoze = EFR co2+ (EFr cra* 21)+(EFr n2o* 310) (11)
where:
EFrco2 = emission factor of COn transport (kg Cakm)
EFrcns = emission factor of CHn transport (kg Cilkm)
EFrn2o = emission factor of JD in transport (kg BD/km)

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

4. Emission Reductions

Total emission reductions are given by the follayviarmula:

AFgr = FReng— AFghe— LKyans+ BBcha (12)
where:

FFene = GHG emissions from fossil fuels displaced byahernatives (tCg,)
AFche = GHG emissions from alternative fuels (t&/6x)

LK ans = leakage from transport of alternative fuel llesskage due to reduced transport
of fossil fuels (tCQyr)

BBcus = GHG emissions due to burning of biomass resitdatis used as alternative fuel
(tCOyr)

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

(Copy this table for each data and parameter)

Data / Parameter: EFae
Data unit: tCQTJ
Description: Emission factor of alternative fuel
Source of data used: IPCC
Value applied: Rice Hisk: 0
Saw Dust: 0

Other biomass residues: 0

Justification of the Data archived: entire crediting period.
choice of data of IPCC default value.

description of

measurement methods

and procedures

actually applied :

Any comment: Biomass residues are considered as-Q@2itral.
Data / Parameter: ER-

Data unit: tCQTJ

Description: Emission factor of fossil fuel

Source of data used: IPCC

Value applied: Pet coke: 100,83 tCO2/TJ

Fuel oil: 77,37 tCO2/TJ
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Residual fuel oil: 73,33 tCO2/TJ

Justification of the Data archived: entire crediting period.

choice of data of IPCC defaultvalue.

description of

measurement methods

and procedures

actually applied :

Any comment: For each fossil fuel consumed:
0] in year prior to the validation
(ii) during the crediting period
(iii) in the baseline scenario

Data / Parameter: EF co2

Data unit: gCQ@km

Description: Emission factor

Source of data used: ACMO0003 ver 04, referencesnote

Value applied: 1108

Justification of the Data archived: entire crediting period.

choice of data or Valueis as per UNFCCC guidance.

description of

measurement methods

and procedures

actually applied :

Any comment:

Data / Parameter: EF cha

Data unit: gCHkm

Description: Emission factor

Source of data used: ACMO0003 ver 04, referencesnote

Value applied: 0,06

Justification of the Data archived: entire crediting period.

choice of data or Valueis as per UNFCCC guidance.

description of

measurement methods

and procedures

actually applied :

Any comment:

Data / Parameter: EF n2o

Data unit: gNO/km

Description: Emission factor

Source of data used: ACMO0003 ver 04, referencesnote

Value applied: 0,031

Justification of the Data archived: entire crediting period.

choice of data or Valueis as per UNFCCC guidance.

description of

measurement methods

and procedures

actually applied :

Any comment:
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Data / Parameter: QurpiB
Data unit: Tonnes
Description: Biomass residues which would have bment in the absence of the

project activity.

Source of data used:

Estimated and 100% biomaiskiesshave been considered on
conservative basis.

Value applied:

See Annex 3.

Justification of the
choice of data o
description of
measurement methog
and procedure
actually applied :

-

5

Data Archived: 2 years after the end of the cradipieriod.

IS

Any comment:

Conservative assumption.

Data / Parameter: BCF

Data unit: tC/ ton of biomass

Description: Carbon fraction of the biomass residue
Source of data used: IPCC default value

Value applied: Rice Husk: 0,39

Saw Dust: 0,39

Justification of the
choice of data o
description of
measurement methog
and procedure
actually applied :

-

5

Data Archived: 2 years after the end of the cradifieriod.

IS

Any comment:

Data / Parameter:

CH,F

Data unit:

%

Description:

Carbon released as CH4 in open ainibgr

Source of data used:

IPCC default value

Value applied:

0,5%

Justification of the
choice of data o
description of
measurement methog
and procedure
actually applied :

-

5

Data Archived: 2 years after the end of the cradifieriod.

IS

Any comment:

Data / Parameter:

Alternative fuels availability

Data unit:

Tonnes

Description:

Alternative fuels availability

Source of data used:

Biomass availability report.

Value applied:

Not used in emission reductionsuatons.
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Justification of the Data Archived: 2 years after the end of the credifieriod.
choice of data of
description of
measurement methods
and procedures
actually applied :
Any comment: This report will be updated yearly

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

Please, see Annex 3 (Baseline Information).

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

Total emission reduction during the crediting pdri$é72.042 tCQ (See Annex 3)

Estimation of emission reductions:

Year Estimation of | Estimation of | Estimation of | Estimation of
project activity | baseline emissions leakage (tonnes of overall emission
emissions (tonneg (tonnes of CG e) CO,e) reductions (tonnes
of CO,e) of CO,e)

2008 0 41.322 2.115 43.437

2009 0 41.322 2.115 43.437

2010 0 41.322 2.115 43.437

2011 0 41.322 2.115 43.437

2012 0 41.322 2.115 43.437

2013 0 41.322 2.115 43.437

2014 0 41.322 2.115 43.437

2015 0 41.322 2.115 43.437

2016 0 41.322 2.115 43.437

2017 0 41.322 2.115 43.437

Total

(tonnes of 0 413.224 21.150 434.374

CO2e)

Table 10.Ex-ante estimation emission reductions.

The registration of the project will take place dref its commissioning, so there will be no
emission reductions prior to its registration.
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B.7
plan:

Application of

the monitoring methodology and @scription of the monitoring

B.7.1 Data and parameters monitored:

Data / Parameter: G
Data unit; Tonnes
Description: Clinker production

Source of data to be
used:

Plant records (GrafOper)

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

649.000 ton/year

Description of
measurement methods
and procedures to be
applied:

Instrument used: Weighing feeders.
5 Data Archived: 2 years after the end of the cradifieriod.

QA/QC procedures to
be applied:

Instrument should be calibrated according to mastufar’s
guidelines.

Any comment:

Data / Parameter: Qe
Data unit: Tonnes
Description: Fuel Type

Source of data to be
used:

Plant records.

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

Rice Husk: 19.850 ton/year
Saw dust: 19.450 ton/year
See Annex 3.

Description of
measurement methods
and procedures to be
applied:

Instrument used: Scale.
5 Data Archived: 2 years after the end of the cradifieriod.

QA/QC procedures to
be applied:

Instrument should be calibrated according to mastufar’s
guidelines.

Any comment:

Data / Parameter: HVar

Data unit; TJ/Tonne
Description: Fuel heating value

Source of data to be
used:

Plant records.

Value of data applied
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for the purpose of Fuel Type Kcal/kg TJ/tonne
calculating expected Rice Husk 3200 0.013376
emission reductions in| | Saw Dust 2000 0.00836
section B.5 i

Other Biomass 4.000 0,0167
residues

Description of
measurement methods
and procedures to be
applied:

Instrument used: Calorimeter.
5 Data Archived: 2 years after the end of the cradifieriod.

QA/QC procedures to
be applied:

Instrument should be calibrated according to mastufar’s
guidelines.

Any comment:

Data / Parameter: Qe

Data unit: Ton
Description: Fuel type

Source of data to be
used:

Plant records.

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

Pet coke: 47.001 ton/year

Fue Oil: 1.208 ton/year
Residual fuel oil: 8.309 ton/year
See Annex 3.

Description of
measurement methods
and procedures to be
applied:

Instrument used: Scale.
5 Data Archived: 2 years after the end of the cradifieriod.

QA/QC procedures to
be applied:

Instrument should be calibrated according to mastufar’s
guidelines.

Any comment:

Data / Parameter: HVer

Data unit: TJ/Tonne
Description: Heating value.

Source of data to be
used:

Plant records.

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

Fuel Type Kcal/kg TJ/tonne
Fuel Oil 9.320 0,0390
Coke 8.200 0,0343
Residual fuel oil 4000 0.0167

Description of
measurement methods
and procedures to be
applied:

Instrument used: Calorimeter.
5 Data Archived: 2 years after the end of the credifieriod.

QA/QC procedures to
be applied:

Instrument should be calibrated according to mastufar’s
guidelines.

Any comment:
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Data / Parameter: G
Data unit: Ton
Description: Clinker production

Source of data to be
used:

Plant records.

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

592.237 ton/ year

Description of
measurement methods
and procedures to be
applied:

Instrument used: Weighing feeders.
5 Data Archived: 2 years after the end of the credifieriod.

QA/QC procedures to
be applied:

Instrument should be calibrated according to mastufar’s
guidelines.

Any comment:

Data / Parameter: CTar

Data unit: Tonnes/truck

Description: Average truck capacity for transpditraative fuels.

Source of data to be
used:

Plant records, Biomass supplier.

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

11,67 ton/truck

Description of
measurement methods
and procedures to be
applied:

Calculated
5 Data Archived: 2 years after the end of the cradifieriod.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: Die

Data unit: Km/truck

Description: Average distance for transport altéuesfuel

Source of data to be
used:

Plant records, Biomass supplier.

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

117 Km/truck

Description of
measurement methods

Calculated.
5 Data Archived: 2 years after the end of the cradifieriod.

and procedures to be
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applied:

QA/QC procedures to
be applied:

Any comment:
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| B.7.2 Description of the monitoring plan: |

>>

The project meets the applicability criteria undikee monitoring methodology, ACM0003
Version 04“Emissions reduction through partial substitution of fossil fuels with alternative

fuels in cement manufacture”

This figure describes the operational and managestencture that will monitor emissions
reductions generated by the project activity.

Managing Director

Responsibility

Managing Director

Approve calculations and
> Monitoring Report

Calculations and Elaborate

CDM Team

—> Monitoring Report

A 4

Colorado de Abangares
Cement Plant Manager

Check, authorize & forward
—> monitoring data

A 4

Monitoring Engineers

Monitor Record, report and

archive data

Emission Monitoring and Calculation Procedure

Data Source and collection

Data are taken from plant records.

Most data are available and recorded accordingeaattual
data management system (GrafOper and SICA).

Frequency of data is based on actual data manage
system.

rmen

Data are monitored by monitoring engineers in Gador
cement plant. All data are reviewed by Operat
Department.

ion

Data compilation

All data from the plant is centralised.

Data is transmitted to CDM Team

Emission calculation
Monitoring Report

and

Emission calculations are conducted on yearly b&sis
data which is collected daily, monthly or annua

ly,
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depending on the nature of the data.
All data is calculated by CDM Team, using a exgcel
spreadsheet. Monitoring Report will be elaboratgdCidM

Team.
Emission data review and| Calculation and Monitoring Report is reviewed and
approval approved by CDM project manager.
Record keeping All data will be recorded electronically. Monitogr

engineers are responsible for record keeping.

B.8 Date of completion of the application of the keeline study and monitoring
methodology and the name of the responsible pers@){entity(ies)
>>

Date of completion: May 2007

Name of entity determining the baseline: &lobal Solutions International S.A. See contact
information in Annex 1.

\ C.l1 Duration of the project activity: |

| C.L.1. Starting date of the project activity |
>>
Commercial operation of the new biomass facilis@sColorado de Abangares cement plant
will begin 01/01/2008.

>>
The project activity is expected to have a minimaperational lifetime of 20 years from
starting date; this is, until the end of 2027.

\ Cc.2 Choice of the crediting periodand related information: |

\ C.2.1. Renewable crediting period |

\ Cc.2.1.1. Starting date of the first crediting_period: |
>>
N/A

\ c.2.1.2. Length of the first crediting period |
>>
N/A

\ C.2.2.1. Starting date: |
>>
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01/01/2008

\ C.2.2.2. Length: |
>>

10 years

SECTION D. Environmental impacts |
>>

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

>>

The project activity under consideration does remjuire any Environmental Authorization

from the host country as it does not fall under phgiect category which requires mandatory
EIA study for clearance. However the impact of "wivity on the environment has been
meticulously examined by the project proponent.

- the combustion of alternative fuels will not leadnoticeable increase of emissions of
airborne controlled substances such as dust ohsuthoxide

- the project is not expected to result in additiaralssions to water

- increased emissions due to transport of alternftigls are small and are at least partly
offset by emission reductions in the upstream pees of the replaced fossil fuels

- the project will reduce substantially the amounbimimass residues that are currently
disposed of in an unsustainable way

D.2. If environmental impacts are considered signi€ant by the project participants or

>>
No negative impact of the project activity has bimtified.

SECTION E. Stakeholders’comments
>>

E.1. Brief description how comments by local_stakeholder have been invited and
compiled:

>>

The 16 November CEMEX Costa Rica invited differddA¥MES (Small and Medium
Companies of the zone) and neighbors from the @dimand Sanbuenaventura communities
(nearest the plant), to visit its facilities in Gmdo Plant to show them a project that has a very
important contribution environmentally and CEMEX<E® Rica is planning to develop it.

The stakeholders consultation took place in onghefreunion rooms of Colorado Plant. The
consultation consisted in the explanation to thestg of what the project consist and a
presentation was showed for explaining what a@tivits CEMEX Costa Rica currently doing

and what are the plans to develop the project.
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After the presentation, the doubts were cleared @afMEX proceeded to give to each
participant a questionnaire (see annex) in whickas asked their opinion about the project,
their preoccupations and if they agreed or nothictv CEMEX develop this project.

At the end of the presentation the guest signeAsaistance registry. Also photos were taken
from the presentation as evidence for the projpptaval.

The groups invited to the consultation were assiotia that have been favored by the
agreements of CEMEX Costa Rica and the schoolkeoEbmmunity. These organizations and
schools are the following:

e Asociacion de Mujeres de Colorado (ASOMUC) - PYME

e Asociacion de Mujeres de Sanbuenaventura (ASOMWBPYME

e Oscar Gomez (Dios de Pacto Church) — Communal teade

* Aventuras Turisticas de Colorado - PYME

« Viviana Gomez (San Buenaventura School)

e Gerardo Carrillo (Pefias Blancas School)

e Shirley Romano (Colorado School)

e Enock Riso - Justo Tenorio (Asociacion de Desanrivitegral de Colorado)

* Nicolas Orias - Dayla Galagarza (Asociacion de Defla Integral de San
Buenaventura)

The following authorities and association wererivieaved:

*  FONAFIFO : FONDO NACIONAL DE FINANCIAMIENTO FORESTA.
» Local authorities.

« Designated National Authority in Costa Rica (OCICC)

¢ Health Ministry.

¢ CONARROZ: the main rice producer.

E.2. Summary of the comments received:

>>
No objections have been received.

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

>>
NA
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

PRIMARY PROJECT SPONSOR

Organization:

CEMEX COSTA RICA, S.A.

Street/P.O.Box:

Building:

City: Colorado de Abangares
State/Region: Department of Guanacaste
Postfix/ZIP:

Country: Costa Rica

Telephone: +506 201 2000

FAX: +506 201 8202

E-Mail: miguelangel.naranjo@cemex.co.cr
URL: WWW.cemex.co.cr

Represented by:

Title: Process and Sustainable Manager
Salutation: Mr.

Last Name: Naranjo

Middle Name: Angel

First Name: Miguel

Department: Environment Department

Mobile: +5068744174

Direct FAX: +506 201 8202

Direct tel: +506 201 2000

Personal E-Mail:

miguelangel.naranjo@cemex.co.cr
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CONSULTANT

Organization:

C@Global Solutions International S.A. (Consultant)

Street/P.O.Box:

C/ Don Ramoén de la Cruz

Building: 36, 1°C

City: Madrid

State/Region: Madrid

Postfix/ZIP: 28001

Country: Spain

Telephone: (+34) 91 7814148
FAX: (+34) 91 7814149
E-Mail: alv@co2-solutions.com
URL: Www.c02-solutions.com

Represented by:

Alfonso Lanseros Valdés

Title: Partner consultant
Salutation: Mr

Last Name: Lanseros

Middle Name:

First Name: Alfonso
Department: CDM Development
Mobile: 00 34 6527959 10
Direct FAX: 00 34 91 781 41 49
Direct tel: 00349142617 83

Personal E-Mail:

alv@co2-solutions.com




\gf ‘& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC ‘
Y v

CDM - Executive Board

page 34

Annex 2
INFORMATION REGARDING PUBLIC FUNDING

N/A
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Annex 3
BASELINE INFORMATION

Baseline scenario: Ag. 2003 — July 2004.

Ton %
Fuel Oil 3.706 7,1%
44.288 75,0%
19.451 17,9%
Clinker production 592.237
Fuel data:

Carbon Emission
Heat value Heat value
content factor

kcal/kg tC/TJ tCO2/TJ

9.320 0,0390 21,1 77,37
8.200 0,0343 27,5 100,83

4.450 0,0186 26,2 96,07
3.200 0,0134 0,00 0,00
2.000 0,0084 0,00 0,00
4.000 0,0167 0,00 0,00
4.000 0,0167 20,00 73,33
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Fuel consumption and clinker production in projectscenario:

Project scenario

1.208 1.208 1.208 1.208 1.208 1.208 1.208 1.208 1.208 1.208
47.001 47.001 47.001 47.001 47.001 47.001 47.001 47.001 47.001 47.001
0 0 0 0 0 0 0 0 0 0
19.850 19.850 19.850 19.850 19.850 19.850 19.850 19.850 19.850 19.850
19.450 19.450 19.450 19.450 19.450 19.450 19.450 19.450 19.450 19.450
938 938 938 938 938 938 938 938 938 938
8.309 8309 8309 8309 8309 8309 8309 8309 8309 8.309

CPr Total Clinker production 649.000 649.000 649.000 649.000 649.000 649.000 649.000 649.000 649.000 649.000

Heat input from project alternative fuels in project scenario:

444 444 444 444 444 444 A44 444 444 444



@ PROJECT DESIGN DOCUMENT FORM (@it A - Version 03 1.
Y ~

CDM - Executive Board

page 37

Moisture penalty

MPy moisture penalt

HCDbl specific fuel consumption in project scenario TJ/tClinker 0,00345 0,00345 0,00345 0,00345 0,00345 0,00345 0,00345 0,00345 0,00345 0,00345

HCpr specific fuel consumption in baseline (Rl 000342 0,00342 0,00342 0,00342 0,00342 0,00342 0,00342 0,00342 0,00342 0,00342
23 23 23 23 23 23 23 23 23 23

Alternative fuel emissions
N/A

Baseline emissions:

EFff expost emission factor tCO2e/TJ 98,09 98,09 98,09 98,09 98,09 98,09 98,09 98,09 98,09 98,09
EFff exante emission factor tCO2e/TJ 98,31 98,31 98,31 98,31 98,31 98,31 98,31 98,31 98,31 98,31

hg GHG baseline emissions from fossil fuels 41.322 41.322 41322 41322 41.322 41322 41322 41.322 41322 41.322
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Calculation of CH4 emissions due to biomass resids¢hat would be burned in absence of the project.

19.850 19.850 19.850 19.850 19.850 19.850 19.850 19.850 19.850 19.850
19.450 19.450 19.450 19.450 19.450 19.450 19.450 19.450 19.450 19.450
041 041 041 041 041 041 041 041 041 041
047 047 047 047 047 047 047 047 047 047
05% 05% 05% 05% 05% 05% 05% 05% 05% 05%
e e 133 133 1,33 1,33 1,33 1,33 133 133 133 133
22 22 22 22 22 21 21 21 21 21

BB CH4 tCO2el/year 2437 2437 2437 2437 2437 2437 2437 2437 2437 2437
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Calculation emissions from off-site transport of alernative and fossil fuels

Emissions from off-site transport

40.238 40238  40.238  40.238  40.238  40.238  40.238  40.238  40.238  40.238
CT_AF average truck capacity AF 16 16 16 16 16 16 16 16 16 16
D_AF average round-trip distance AF 117 117 117 117 117 117 117 117 117 117

RQff quantity of fossil fuel reduced 0 0 0 0 0 0 0 0 0 0
CT_FF average truck capacity AF 0 0 0 0 0 0 0 0 0 0
D_FF average round-trip distance AF 0 0 0 0 0 0 0 0 0 0
EFCO?2 transport kgCO2e/km 1,1079 1,079 1,079 1,079  1,1079  1,1079  1,1079  1,1079  1,1079  1,1079

tCO2elyear 322 322 322 322 322 322 322 322 322 322
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Emission reductions

[FFghgBL | tCO2e/afio 41.322 41.322 41322 41322 41.322 41322 41322 41.322 41322 41322
[AFghg  |tCO2e/afio 0 0 0 0 0 0 0 0 0 0

tCO2e/afio 322 322 322 322 322 322 322 322 322 322

BB CH4 emissions tCO2e/afno 2.437 2.437 2.437 2.437 2.437 2.437 2.437 2.437 2.437 2.437
[Leakege ~ [tcoze/afio 2115 2115 2115 2115 2115 2115 2115 2115 2115 2115
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Annex 4
MONITORING INFORMATION

Please refer to Section B.7.



