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

« Title of the project activityVifiales biomass power plant.
* Version number of the docume™ersion N° 04.
« Date of the documenfanuary 13, 2011.

A.2. Description of theproject activity :

The proposed project activity consists in the ittesti@an of a new biomass cogeneration power plant i
the Vifiales sawmill site. The new cogeneration piaequipped with a new 210 ton/hr fluidized bed
biomass power boiler and a 41 MW condensing/extrgdurbo generator unit.

The project activity is designed to use biomasmfiedustrial operations (sawdust and bark, mainly
from sawmills) and biomass from forestry operatiffirem harvesting, thinning and pruning operations)
for electric power generation. In the absence effoject activity, such biomass would be burned
uncontrollably in the open air or left in pilesriatural decay.

The project is presented by Celulosa Arauco y Gaesdn S.A. (from now on, Arauco), a leading
forestry and pulp-producing company in Chile.

Before the implementation of the project activitye Vifiales sawmill relied on an external company,
who supplied heat for wood drying, and on the fpidelectric power. The proposed project activity i
designed —then- to integrate the new cogeneratorepplant to the Vifiales sawmill, in order to
cogenerate heat and power for this facility anexport the surplus power to the grid.

When the Arauco management evaluated the Vinateadss power plant project, it considered the
surplus of biomass available in the region anddigtio install a big-scale new cogeneration umit th
would allow cogenerating heat and power insteadsiglling a traditional low pressure boiler in the
Vifiales site. This solution implied going beyond tommon practice of the Sawmill industry in Chile,
which does not contemplate the use of the cogenartgchnology in this type of facility. Given thiis
more sophisticated solution implied higher invesitrend operation costs than the conventional
solution, the decision of installing electric povgemnerating capacity in the Vifiales sawmill relogdthe
possibility of not depending on the local grid &ectric power consumption anymore, the possibdity
selling surplus power to the grid and on the bésd&fom being a CDM project activity.

The proposed project activity assists Chile’s snatale growth by providing electricity to the Viigal
sawmill and to the local grid through renewablentéss power generation. Without the Vifiales project
activity, not only there would be no new clean gyanjection to the local grid, but the Vifiales saiv
would continue sourcing its electric power requiests from the grid. In addition, this project
accomplishes an additional greenhouse (GHG) remtuttenefit derived from a reduced disposal or
uncontrolled burning of biomass residues, whichilissn lower methane emissions to the atmosphere.
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The Vifales biomass power plant project activitytipgpants believe that biomass power generation
constitute a sustainable source of power generdtimtrbrings clear advantages to mitigate global
warming. Using the available natural resourcesrati@nal way, the Vifales project activity helps t
enhance the development of renewable energy soir¢&sle, in particular the use of biomass
generated as a by-product of the forestry industhych has a significant potential in the countrize
proposed project is a good example to demonstnatgiability of electricity generation as a souofe
revenue not only to the Sawmill industry, but alsoall forest-related industries. It is worthyhighlight
that very few sawmills in Chile have on-site elecpower generation capacity, making the Vifales
biomass power plant project activity quite unique particular in its type.

| A.3.  Project participants: |

Name of Party involved(*) Private and / or public Kindly indicate if the Party
((host) indicates a host Party) | entity(ies) project participants involved wishes to be
(*) (as applicable) considered as project
participant (Yes / No)
Chile Celulosa Arauco y Constitucion No
S.A.

(*) In accordance with the CDM modalities and prbaees, at the time of making the CDM-PDD public
at the stage of validation, a Party involved maynay not have provided its approval. At the time of
requesting registration, the approval by the Peasy(nvolved is required.

Note: When the PDD is filled in support of a proposed megthodology (forms CDM-NBM and CDM-
NMM), at least the host Party(ies) and any known prggadicipant (e.g. those proposing a new
methodology) shall be identified.

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

| A.4.1. Location of the_project activity |

| A4.1.1. Host Party(ies): |

Chile, South America.

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

VIl Region of Maule, commune of Constitucion.

| A4.1.3. City/Town/Community etc.: |

The nearest city is Constitucion, which is loca@ddn away from the Vifiales sawmill.

A4.1.4. Details of physical location, includingnformation allowing the
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The project activity is located in Km. 5 of the M-Boad to Chanco, commune of Constitucién in the
Maule Region. The nearest city is Constitucionated 3 Km away from the new power plant.

The project activity coordinates in decimals areviied in the table below:

Latitude Longitude
-35.371° -72.412°

P

Cancha De Boltj(:

—.

La Aguada,

S
“Lainveiaria,

2 R
i / \ arrizatillg,

: ] \K\ }) / ‘\.1
B - Pani mnc. x‘,
Pledra el Loba, \ 8 w“a "i’m L
Project a&tititye: z/ i‘
location Hulllin, : .

= Barranguilfa.

Trigaicillos,
El Valle
Las Corrientes,

The Vifales biomass power plant is a renewableggraipply side grid-connected project activity. It
involves reduction of emission of greenhouse gas#® energy sector; more specifically, reductién
greenhouse gas emission sources from fuel comipustienergy industries, according to the list of
sector/source categories indicated in Annex A efklgoto Protocol.

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

The predominant technology in all parts of the wadday for generating megawatt (MW) levels of
electricity from biomass is the steam-Rankine cyalleich consists of direct combustion of biomasa in
boiler to generate steam, which is then expandedigih a turbine. The steam-Rankine technology is a
mature technology, having been introduced into cersial use about 100 years ago. Most steam cycle
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plants are located at industrial sites, where thste&vheat from the steam turbine is recovered sed u
for meeting industrial-process heat needs. Suctbowd heat and power (CHP), or cogeneration
systems provide greater levels of energy servieesipit of biomass consumed than systems that
generate electric power only.

The steam-Rankine cycle involves heating pressuirizger, with the resulting steam expanding toelriv
a turbine-generator, and then condensing back tenf@r partial or full recycling to the boiler. Heat
exchanger is used in some cases to recover heaflivte gases to preheat combustion air, and a
deaerator must be used to remove dissolved oxygemwater before it enters the boiler.

Steam turbines are designed as either “backpréssuteondensing” turbines. CHP applications
typically employ backpressure turbines, whereimstexpands to a pressure that is still substaytiall
above ambient pressure. It leaves the turbineastil vapor and is sent to satisfy industrial hgateeds,
where it condenses back to water. It is then diriva fully returned to the boiler. Alternativelyf,

process steam demands can be met using only ampoftihe available steam, a condensing extraction
steam turbine (CEST) might be used. This desigludtes the capability for some steam to be extracted
at one or more points along the expansion patméeting process needs (figure 3). Steam that is not
extracted continues to expand to sub-atmospheggspres, thereby increasing the amount of eldgtrici
generated per unit of steam compared to the basgre turbine. The non-extracted steam is converted
back to liquid water in a condenser that utilizeg#ent air and/or a cold water source as the coolan

Staam

Exhaust

Biomcss

Coolinig
tar

Blower Pump

L

Wil ar_

up

SourceWilliams & Larson, 1993 apud Kartha & Larson, 20p0101.

Schematic diagram of a biomass-fired steam-Rankineycle for cogeneration using a condensing-
extracting steam turbine.
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Though the baseline or reference project alteraatil be explained in detail in subsequent sectioh
this PDD, the most likely project alternative thatuld have been implemented instead of the proposed
project activity would have been the installatidramew low-pressure biomass boiler that would have
generated heat (no cogeneration) for the Vifialesrsih The following table and energy/mass balances
provide a general description of how the baselimogept would have differed from the proposed prbjec
activity:

Department Changes

Biomass Boiler ¢ Instead of the 210 ton/hr, 85 bar superheated sbhéamass power
boiler, there would have been a 60 (ton/hr), 20 saturated steam
biomass boiler.

Steam Distribution « Under a conventional scenario, the steam press$uhe mew boiler
System unit would have been substantially lower, so tleaust distribution
system would have been simpler and less expensimpared to the
one under the project scenario.

Process equipment * There would have been fewer and less expensivegmt. For
example, the biomass fuel processing/managemeigragot would
have been designed for a smaller capacity.

Turbogenerator * There would have been no extracting/condensinggeberator.

Electrical EQuipment » Without the new power generation capacity, therald/dave been
no new electrical equipment needed; there woule: teen no
generator and the corresponding power distribugguipment would
have not been required.

The following diagrams show the power generatitumagion under a BAU (Business-As-Usual)
situation, without investment in additional powengration capacity; and under the project situation
with additional investment in additional power geaien capacity.

The Vinales project without power cogeneration

Viiales boiler project saw mill

{No electric power generation)

260 Sawrnil
B0.0 t/h B0.0 t/h Yifales 92.0% return
Poweer Boil 2.80 Gt 280 Gt A4 G
20.0 bar(a) 20.0 bar(a) 4
144,21 GJfh 2145 °C 2145 °C
0.0{th
0.0 t/h H2O 0.0 t/h
Make-up whter 0.05 GJ# i 278 Gl
4.8 th - 13.0 °C 8.5 bar(a)
0.05 G g 176.0 °C
552 t'h

0.43 G
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The Vifiales project with power generation capacitfcogeneration)

Vifiales Power Project, saw mill

Steam distribution and power generation
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Chosen crediting period: Three 7-year crediting periods (21 years)
Annual estimation of emission
Years . .
reductions in tonnes of CO: e

20m 25 056
202 150,335
2013 180,335
2014 150,335
2015 150,335
2016 150,335
2017 150,335
2018 150,335
20$19 150,335
2020 150,335
2021 180,335
2022 150,335
2023 150,335
2024 150,335
2025 180,335
2026 150,335
2027 150,335
2028 150,335
2029 180,335
2030 150,335
2031 150,335
2032 125279

Total estimated reductions  (tonnes

3,157,034

of COz )

Total number of crediting years 21

Annual average over the crediting

period of estimated reductions 150,335

tonnes of CO; &)

Note: For the year 2011, only November and Decembeca@msidered. For the year 2032, the months
considered are from January to October inclusive.

The financial plans for the proposed project attido not involve public funding. The investmentdea

in the Vifiales biomass power plant project is ficeohwith Arauco’s own resources.
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SECTION B. Application of a baseline and monitorirg methodology

The name of the approved baseline methodology egbjpdi the proposed project activity is:
ACMO0006 (Version 09), “Consolidated methodologyo#iieity generation from biomass residues”.
The project activity also relies on the followingtihodologies and tools:

* ACMO0002 (Version 10), “Consolidated methodology @pid-connected electricity generation from
renewable sources”.

« “Combined tool to identify the baseline scenarid demonstrate additionality (Version 02.2)”".
* “Tool to calculate the emission factor for an elieity system (Version 02)".

* “Tool to calculate project or leakage €€missions from fossil fuel combustion (Version"02)

The Vifales biomass power plant project is a bictageneration power plant that generates eldgtrici
and heat from renewable energy sources.

Paragraph 48 of the Marrakesh Accords stipulatas th

“In choosing a baseline methodology for a projetivity, project participants shall select from amgo
the following approaches the one deemed most apptegor the project activity taking into account
any guidance by the Executive Board, and justiéydppropriateness of their choice:

a) Existing actual or historical emissions, as apjblieaor,

b) Emissions from a technology that represents anaunmally attractive course of action, taking into
account barriers to investment;

c) The average emissions of similar project activitindertaken in the previous five years, in similar
social, economic, environmental and technologioalinstances, and whose performance is among
the top 20 percent of their category.

Since the project activity will reduce emissionanfrexisting emission sources and that biomasstis no
normally used to generate electric power, appr@ceems to be the applicable option in selectiag t
baseline scenario for the Vifiales project activity.

According to the baseline methodology ACM0006 (\@r€9), the Vifiales project activity fully
complies with the applicability criteria:
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The proposed project activity consists in the itfesti@an of a new biomass residue fired power plang
site where no power was generated. The proposgecpartivity is agreenfield power generation
project.

The proposed project activity fully complies witththe applicability criteria of the ACM0006 (Versi
09):

* No other biomass types than biomass residues, adided in the ACM0006 (Version 09), are
used in the project plant and they constitute the ggdominant fuel used in the project plant.
The proposed project activity uses biomass residaasrated in the forest industry (from nearby
sawmills and from forestry operations). Some fogsls may be co-fired due to operational reasons
(e.g. start-up operations) and to a limited extengnhance the economic performance of the plant.

* The implementation of the project shall not increas the biomass production in the facility:The
implementation of the proposed project activityrwatraffect or alter in any way the production
capacity of the Vifiales sawmill, since the capaoityhe facility is fixed cannot change due to the
implementation of the project activity. The sawrpitbduction is determined by the sawn timber
market conditions and not by the existence of #w& power plant. In addition, the new power plant
will use biomass residues which are already aviglabm third parties. Therefore, it is not requaire
for the Vifiales sawmill to increase the local gatien of biomass residues in order to generate
additional power in the new power plant. The newoplant can achieve full capacity operation by
relying on third party biomass fuel sources.

» The biomass stored at the project facility should at be stored for more than one yearThe
biomass used in the project activity power boifaix(of sawdust and bark and biomass from forestry
operations) is stored in a dedicated place neandheVifiales power plant. The residence time of the
stored biomass (total biomass residues stored/lsi®nesidues consumption rate of the power plant)
is less than two weeks. The biomass stockpilens&diently managed in order to avoid that part(s)
of the pile stay stored for too long and suffer¢basequent degradation of its potential as fuel.

* No significant energy quantities, except from trangortation or mechanical treatment of the
biomass residues are required to prepare the biomagesidues for fuel combustionThe Vifiales
biomass power plant only contemplates biomass prategion to the power plant and some
mechanical processing of biomass from forestry aijp@ns.
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| B.3. Description of the sources and gases includedthe project boundary:

Source Gas | Included? Justification/Explanation
Grid electricity CO, |Included Main emission_sou_rc_:e. _ _ _
generation CH,; |Excluded | Excluded for simplification. This is cengative.

N,O | Excluded | Excluded for simplification. This is canvative.

CO, |Included Main emission source. It must be notedigi, that the
proposed project activity does not claim emissexnfuctions
due to heat displacement. Heat generation is fioeimced by

Heat generatioh the proposed proje_ct actiy[ty. .In addition_, heaneggtion in
the new cogeneration facility is accomplished using

° renewable, carbon neutral biomass residues.

£ CH,; |Excluded | Excluded for simplification. This is cengative.

8 N,O | Excluded | Excluded for simplification. This is canvative.

& CO, |Excluded | All biomass used in the project actigityne from renewable
sources. It is assumed that Ggnissions from surplus
biomass residues do not lead to changes of carbols i the

Uncontrolled LULUCF sector.

burning of CH; |Included | Surplus biomass (sawdust and bark) iusetd for power
surplus biomass generation is normally left in piles for unconteallburning of
residues natural decay.

N,O | Excluded | Excluded for simplification. This is canvative. Note also
that emissions from natural decay of biomass arénctuded
in GHG inventories as anthropogenic sourtes.

On-site fossil |CO, |Included | May be an important emission source.

fuel and CH; |Excluded | Excluded for simplification. This emigsisource is assumef
electricity to be very smal.

consumption |N,O |Excluded | Excluded for simplification. This em@sisource is assumed
due to the to be very smaff.

project activity

(stationary or

2 | mobile)

% Off-site CO, |Included | Maybe an important emission source.

< . CH; | Excluded | Excluded for simplification. This emigsisource is assumef

transportation

5 | of biomass to be very smaf.

.“o_’ residues N.O | Excluded | Excluded for simplification. This emissisource is assumefd

& to be very smaf.

CO, |Excluded | Itis assumed that €@missions from surplus biomass do not

Combustion of lead to changes of carbon pools in the LULUCF secto

surplus biomassCH, |Included This emission source must be includewesiCH emission

residues for from uncontrolled burning or decay of biomass resglin the

electricity baseline scenario are included.

generation N,O | Excluded | Excluded for simplification. This emisisource is assumef
to be small.
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CO, |Excluded | Itis assumed that €@missions from surplus biomass
residues do not lead to changes of carbon podleein
LULUCEF sector.

CH; |Excluded | Excluded for simplification. Since biomassidues are stored
for not longer than one year, the emission sowe@ssumed
to be small.

N,O | Excluded | Excluded for simplification. This em@sisource is assume(d
to be very small.

CO, |Excluded | Itis assumed that CO2 emissions fromplssibiomass
residues do not lead to changes of carbon podbeein
LULUCF

Waste water |CH, |Excluded | This emission source shall be includechses where the
from treatment waste water is treated (partly) under anaerobiclicioms.
of biomass Since the proposed project activity does not o&tgn
residues wastewater from biomass treatment, this emissioncgas
excluded in this case.

N,O | Excluded | Excluded for simplification. This emisisource is assumef
to be small.

Storage of
biomass
residues

a. Note that the emission factors for £ihd NO emissions from uncontrolled burning or decay of
dumped biomass residues are highly uncertain apendieon many site-specific factors. Quantificai®n
difficult and may increase transaction costs sigaiftly. Note also that CHand NO emissions from the
natural decay or uncontrolled burning are in soases (e.g. natural decay of forest residues) not
anthropogenic sources of emission included in Anhext the Kyoto Protocol and should not be
included in the calculation of baseline emissionspant to paragraph 44 of the modalities and
procedures for the CDM.

b. CH, and NO emission factors depend significantly on the tebbgy (e.g. vehicle type) and may be
difficult to determine for project participants. éwusion of this emission source is not a conseveati
assumption; however, it appears reasonable, sifigead NO from on-site use of fossil fuels and
transportation are expected to be very small coetptr overall emission reductions, and since it
simplifies the determination of emission reductisignificantly.

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

According to the ACM0006 (Version 09), project peigants shall identify the most plausible baseline
scenario and demonstrate additionality using ttestaapproved version of the “Combined tool to
identify the baseline scenario and demonstratetiaddiity”.

Baseline and additionality determination accordingto the Combined Tool

Step 1:List of plausible alternative scenarios to the prect activity.
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Considering that the ACMO0006 (Version 09) includeseral project scenarios that reasonably cover all
possibilities for power generation, heat generadind biomass use that can be considered in thés cas
the baseline analysis will be carried out for aél project scenarios outlined in the methodology fo
power generation (PX), heat generation (HX) andnaiss use (BX) (Step 1a).

Project scenarios for power generation

o

o O

Scenario Scenario description Feasibility in the adext of the
proposed project activity

P1: The proposed project activity not undertakea &M project activity. Yes.

P2: The continuation of power generation in antexgsbiomass residue fired power No. Currently power is obtained from
plant at the project site, in the same configuratieithout retrofitting and fired the grid.
with the same type of biomass residues as (ceq fin the project activity.

P3: The generation of power in an existing cappie@er plant, using only fossil fuels. No. Theregsexisting captive power

plant running on fossil fuels in the
Vifiales sawmill site to date.

PA4: The generation of power in the grid. Yes. This corresponds to the current

situation.

P5: The installation of aew biomass residue fired power plant, fired with sagene Yes.
type and with the same annual amount of biomasdues as the project activity,
but with a lower efficiency of electricity genemati (e.g. an efficiency that is
common practice in the relevant industry sectaghtthe project plant and therefofe
with a lower power output than in the project case.

P6: The installation of mew biomass residue fired power plant that is firethwie Yes.
same type but with a higher annual amount of bi@measidues as the project
activity and that has a lower efficiency of elecitsi generation (e.g. an efficiency
that is common practice in the relevant industcta® than the project activity.

Therefore, the power output is the same as in thieqt case.

P7: Theretrofitting of an existing biomass residue fired power pléred with the No. Currently power is obtained from
same type and with the same annual amount of bemessdues as the project the grid.
activity, but with a lower efficiency of electrigigeneration (e.g. an efficiency tha
is common practice in the relevant industry sedtuah the project plant and
therefore with a lower power output than in thejgcbcase.

P8: Theretrofitting of an existing biomass residue fired power plaat s fired with No. Currently power is obtained from
the same type but with a higher annual amountahbss residues as the project the grid.
activity and that has a lower efficiency of elecitsi generation (e.g. an efficiency
that is common practice in the relevant industta® than the project activity.

P9: The installation of mew fossil fuel fired captive power plant at the puijsite. Yes.

P10: The installation of a new single- (using duilgmass residues) or co-fired (usinga No. This project option is feasible but
mix of biomass residues and fossil fuels) cogei@rgilant with the same rated not realistic. There are no other bioma
power capacity as the project activity power pléut, that is fired with a different types (other than biomass from fores
type and/or quantity of fuels (biomass residuedarfdssil fuels). The annual and/or industrial operations) available
amount of biomass residue used in the baselineasioen lower than that used in generate power in the region. The
the project activity. efficiency of the cogeneration power

plant would not be higher either (e.g. i
consume a lower amount of biomass
that considered under the proposed
project activity).
P11: The generation of power in an existing fosel fired cogeneration plant co-fired No. There is no existing cogeneration

with biomass residues, at the project site.

power plant running primarily on fossil

fuels in the Vifiales sawmill to date.

According to the above, the feasible baseline saenér power generation would be: P1, P4, P5, P6

and P9.

Project scenarios for heat generation

Scenario

Scenario description

Feasibility in the adext of the
proposed project activity
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H1: The proposed project activity not undertakea &DM project activity. Yes.
H2: The proposed project activity (installationeo€ogeneration power plant), fired with Yes.
the same type of biomass residues but with a diffeefficiency of heat generation
(e.g. an efficiency that is common practice inriflevant industry sector).
H3: The generation of heat in an existing captiogeneration plant, using only fossil| No. There is no existing captive
fuels. cogeneration plant running on fossil
fuels in the Vifiales sawmill site.
H4: The generation of heat in boilers using thees&ype of biomass residues. Yes.
H5: The continuation of heat generation in an @xgsbiomass residue fired No. There is no biomass cogeneration
cogeneration plant at the project site, in the seomdiguration, without retrofitting | power plant at the project site.
and fired with the same type of biomass residués t project activity.

H6: The generation of heat in boilers using fokgls. Yes.

H7: The use of heat from external sources, sualisisct heat. Yes. Though district heating (aslasel
other heat generation sources) is not
developed in Chile, in this particular
case there is an external company that
supplies heat to the Vifales sawmill.
However, this is a particular situation.

H8: Other heat generation technologies (e.g. hemips or solar energy). No. There are no other heaération
technologies readily available in the
Vifales sawmill site. The development
of such technologies in Chile is
extremely low.

H9: The installation of @ew single- (using only biomass residues) or co-fiigsing a | Yes.

mix of biomass residues and fossil fuels) cogei@rgilant with the same rated
power capacity as the project activity power plét, that is fired with a different
type and/or quantity of fuels (biomass residuega@rfdssil fuels). The annual
amount of biomass residue used in the baselineasiogs lower than that used in
the project activity.
H10: The generation of power in an existing fosal fired cogeneration plant co-fired | No. There is no existing cogeneration

with biomass residues, at the project site.

power plant running primarily on fossil

fuels in the Vifiales sawmill to date.

According to the above, the feasible baseline stenéor heat generation would be: H1, H2, H4, H6,

H7 and H9.
Project scenarios for biomass use
Scenario Scenario description Feasibility in the adext of the
proposed project activity
B1: The biomass residues are dumped or left toydeder mainly aerobic conditions| Yes.
This applies, for example, to dumping and decayi@iass residues on fields.
B2: The biomass residues are dumped or left toydecder clearly anaerobic Yes.
conditions. This applies, for example, to deep filadvith more than 5 meters.
This does not apply to biomass residues that ack<tiled or left to decay on
fields.
B3: The biomass residues are burnt in an uncoattetianner without utilizing them | Yes.
for energy purposes.
B4: The biomass residues are used for heat anleftrieity generation at the project | No. Currently there are no biomass
site. boilers for heat and/or power generatio
at the project site.
B5: The biomass residues are used for power géoeraicluding cogeneration, in No. Considering the surplus amount of|
other existing or new grid-connected power plants. biomass residues available in the regiq
the additional biomass consumed by th
project plant would simply be left to
decay or burned in an uncontrolled
manner.
B6: The biomass residues are used for heat geoeriatother existing or new boilers atNo. Considering the surplus amount of|

other sites.

biomass residues available in the regiq
the additional biomass consumed by th

project plant would simply be left to
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decay or burned in an uncontrolled

manner.
B7: The biomass residues are used for other emengoses, such as the generation pfNo. The generation of biofuels using
biofuels. forestry biomass residues (sawdust and

bark) is not developed at an industrial
scale in Chile (and in the world) to date.

B8: The biomass residues are used for non-enengopes, e.g. as fertilizer or as No. The biomass residues used for
feedstock in processes (e.g. in the pulp and pagestry). energy generation purposes are not the
same as the biomass residues used for
feedstock or for pulp and paper
production.

According to the above, the feasible baseline si@navould be: B1, B2 and B3.

For each project scenario, it is established iteglmnce with the current mandatory and applicédoles
and regulations in Chile (Step 1b).

Consistency of project scenarios for power genemati

Scenario Consistency with mandatory laws and reguten in Chile Yes/No

P1 Once the corresponding permits are obtained finenmational authorities, this project scenaricassistent with Yes.
the mandatory laws and regulations in Chile. Culyethere are other similar projects that opemat€hile (as
registered CDM projects), without restriction.

P4 This project scenario is consistent with the dagory laws and regulations in Chile. Yes.

P5 Once the corresponding permits are obtained finenmational authorities, this project scenaricassistent with Yes.
the mandatory laws and regulations in Chile.

P6 Once the corresponding permits are obtained thenmational authorities, this project scenariodasistent with Yes.
the mandatory laws and regulations in Chile.

P9 Once the corresponding permits are obtained thenmational authorities, this project scenariodasistent with Yes.

the mandatory laws and regulations in Chile.

According to the above, the project scenarios:H21 P5, P6, and P9 would be consistent with the
mandatory laws and regulations in Chile.

Consistency of project scenarios for heat genaratio

Scenario Consistency with mandatory laws and reguten in Chile Yes/No

H1 Once the corresponding permits are obtained frmmational authorities, this project scenariodassistent with Yes.
the mandatory laws and regulations in Chile. Culyethere are other similar projects that opemt€hile (as
registered CDM projects), without restriction.

H2 Once the corresponding permits are obtained freemational authorities, this project scenaricdssistent with Yes.
the mandatory laws and regulations in Chile.

H4 Once the corresponding permits are obtained freemational authorities, this project scenaricdssistent with Yes.
the mandatory laws and regulations in Chile. Saisrml Chile normally use biomass boilers to geretaat for
wood drying.

H6 Once the corresponding permits are obtained frmmational authorities, this project scenariodaasistent with Yes.
the mandatory laws and regulations in Chile.

H7 Once the corresponding permits are obtained fr@mmational authorities, this project scenariodaasistent with Yes.
the mandatory laws and regulations in Chile.

H9 Once the corresponding permits are obtained fr@mational authorities, this project scenariodaasistent with Yes.
the mandatory laws and regulations in Chile.

According to the above, the project scenarios: H,,H4, H6, H7 and H9 would be consistent with the
mandatory laws and regulations in Chile.
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Consistency of project scenarios for biomass use
Scenario Consistency with mandatory laws and reguten in Chile Yes/No

B1 This is part of the normal practice in the forgendustry in Chile. It is consistent with the ntatory laws and Yes.
regulations in Chile.

B2 This is part of the normal practice in the forgendustry in Chile. It is consistent with the ntatory laws and Yes.
regulations in Chile.

B3 This is part of the normal practice in the forgendustry in Chile. It is consistent with the ntatory laws and Yes.
regulations in Chile.

According to the above, the project scenarios:ELland B3 would be consistent with the mandatory
laws and regulations in Chile.

Step 2 Barrier analysis.
Step 2a requires the identification of a set ofibes that would prevent the implementation of
alternative scenarios. The Project Proponent ifledtihe following set of barriers that prevent

alternative scenarios to occur:

Investment barriers:

» With the current prevailing conditions in Chilephiass power generation projects are normally not
viable from a financial perspective. This is suppdrby the low share of this type of technology in
the Chilean power matrix. In the case of the pregdgzoject activity, this barrier will be further
substantiated in a later section of this PDD.

» The proposed project activity contemplates the wangon of a new grid-connected biomass power
plant in the Vifales sawmill site. This implies &uduhal risks and/or costs for Arauco. For example,
any contingency in the power system (e.g. black-auirmally translates into an economic penalty
that is applied to all power producers in the systegardless of which company was responsible for
the contingency To date, Arauco has paid around US$ 130,000n&sfto the corresponding national
authority. The original amount, however, was apprately 7 times higher. In each case, Arauco had
to appeal to the corresponding national authority.

Given the limited amount of information relatedonalties available from other power companies
(this information is not made public) and the higbel of uncertainty related to the fines actuaidid
by the companies (court disputes with the natiandhority are private), it is not possible to rblia
translate this risk into an additional cost, inertb incorporate it into the financial evaluatimirthis
type of projects.

Technological barriers:

Being biomass power cogeneration a technology eoinoon in the context of the Sawmill industry in
Chile, projects using cogeneration face severdirtelogical barriers:

! Historically, penalties have been applied in prtipa to the owner’s total generation capacity. 8quenalizations
that have been applied to Arauco can be found IL&E, pages 13-14, RE 809, page 16 and RE 11¥sda314.
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» Skilled and/or properly trained labor to operatd araintain grid-connected cogeneration plants is
not readily available in Chile. This translateiatditional risks of underperformance,
malfunctioning or accident.

A cogeneration power plant is considerably moréh&igated and complex to operate than a
conventional low pressure boiler. According to spkzed literaturé poor operational and
maintenance skills generally translate into imprageeration, which in the long-run result into garl
deterioration and failure of the power generatiguipment. Skilful and fully involved personnel are
crucial to achieve optimal plant operation andva bweakdown rate.

The required skills to operate and maintain thigllof cogeneration plants is not readily available
Chile and particularly in the Sawmill industry, senpower generation is not part of the common
practice in this industry. There are not many lugks biomass cogeneration facilities operating as
power plants in Chifeand other than Arauco, there is no other compaiGhile that operates a
cogeneration facility as a self-power proddderthe grid.

Furthermore, according to national statistiggople tend not to accept or stay long in jolitjmrs

that are based in another country region. Thisicésithe universe of potential candidates and
contributes to a high-job rotation, which tendpéopetuate the lack of experience problem for high-
level technical positions. As a result, it is ustit the power plant owner ends up hiring peopth w
lower competencies, who are not sufficiently quediffor the job.

» Risk of technological failure: The integration ofigh-pressure extracting turbine with low-pressure
steam equipment such as sawmills and panel bodislprésent higher operational risks than those
observed in conventional facilities. Heat in savsn# used for wood drying, and drying is done in
batches. This translates into high fluctuationsteam demand for heating. These fluctuations have
the following adverse effects:

0 The high steam demand fluctuations make the turerggor to operate in areas of low
efficiencies. In some extreme cases, low streamsfliitnrough the turbogenerator may
cause system trips. This can be clearly seen ieffii@ency versus steam load chart of a
turbogenerator machifiéprovided by turbogenerator vendors).

2 For example, refer to chapter 14 of the “Handbfmslcogeneration and combined cycle power plangsDh
Meherwan P. Boyce, P.E, 2002 or public papersarfitid such as “Assessment of Training Needs for
Cogeneration Technology in Schuykill County” by ¢G8&r. Geroy and David L. Passmore, 1987.

3 Please refer to the list of grid-connected bionpamsser plants in the SIC interconnected systemtiileGn Annex
3 of this PDD.

* A self-power producer is a modality contemplatethe CDEC-SIC Dispatch Center regulation, undeckva
company that has surplus power generating capacijowed to operate as a grid-connected powaent jiethe
grid, declaring only its surplus power capacityie system.

® According to 1992-2002 migration study by the Ma#l Statistics Institute (INE, Spanish abbreviaYio

® As supporting evidence, please see figure 6 i agf the document “Steam Turbine Thermal Evabuétby
Paul Albert. This is a GE document and is availéblihe web at: <http://mww.ge-
energy.com/prod_serv/products/tech_docs/en/dowslgad190.pdf>
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0 The fluctuations also compromise the power germnatapacity of the cogeneration
plant, forcing the power plant to reduce its pogeneration to the grid. If this situation
happens during a peak power demand period, the mplay be penalized on its future
power revenues by the Dispatch Center for non-campé with the dispatch program.
This is not a minor issue, considering that cutyeapproximately 25% of the annual
revenue of a power plant of this type correspoodsrn power sales.

0 The normal design of the drying chamber heatingesys for sawmills in Chile do not
contemplate separate pipes for each consumerwihikl be far too expensive and
difficult to do with the large number of heat conmsrs in a sawmill. As a result,
condensates from different processes meet in théecsate pipes. Some condensates
are so hot that they form flash steam while sorherstare colder than the saturation
temperatures in the pipe. The mixing of these type$ of condensates leads to
implosions inside the pipes and a very noisy “hanmmgg. The hammering often leads
to damage to the piping, valves, steam traps]tetould also lead to cracks in the
system, so untreated water could enter the contieagstem and contaminate the
returned condensate to the boiler. This problenidceeriously compromise the
technical life of a high-pressure boiler, wherdagduld be much less relevant in the
case of a saturated steam boiler. This problemdsasribed in a study carried out in
December, 2007 by AF Celpap made for another cagéor power plant owned by
Arauco, currently registered as a CDM project. $tugly looked at operational problems
of a cogeneration plant that provides heat to arvsthand a panel board facilities.

It must be noted that since there are very few sfisvim Chile that operate with integrated cogetiera
power plants (see official statistics below), i possible to reliably translate these bariietis
additional cost. However, the low occurrence aof tigpe of projects in Chile (even in the context of
other big forest companies in Chile) clearly dentiatss that these barriers are real.

According to the “Guidelines for objective demoasisn and assessment of barriers” approved in Bie E
50, it is suggested that the Project Proponent temmgnt the information provided above with
information related to the nature of the compahg,drganization and its ownership, as well as itsth
previous experience with similar projects as theppsed project activity.

Arauco is a leading forest company in Chile andthagollowing business units:

» Forestry division.

e Pulp division.

»  Sawmill division.

* Wood panel division.

* Power division. This division was created to prevammercial services to the other divisions for
selling the additional power to the grid (e.qg. frother power generation CDM projects).

Arauco is fully owned by COPEC, a leading fuel disition company in Chile. Arauco owns two
biomass power generation projects in Chile thasargar (in context and technology) to the progbse
project activity. Both projects are currently regred under the CDM. This past experience does
contribute to mitigate some of the technologicatieas outlined above. However, some of the basrier
still persist, since they are structural to theustdy contexts in which these type of projects are
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implemented (e.g. Sawmill and Panel board industaed tend to prevail regardless of the Project
Proponent’s past experience (e.g. sawmill dryirgnaber configuration, sawmill drying regime,
turbogenerator efficiency range, etc.).

The significance of the technological barriers nerdd above can be substantiated by considering the
marginal use of the biomass power cogeneratiomtdogies in the Power and Forest (e.g. Sawmill and
Panel board) industries in Chile:

Use of the biomass power generation technologlggrPower industry in Chile:

According to the most recent national statisticgilable, non-conventional renewable power genematio
capacity accounts for just 3% of the total poweragation capacity installed in Chile. Furthermore,
biomass power generation (available to the gridemgeepresents 1.3% of the total power generation
capacity in Chile. This is illustrated in the folling table and graph below:

Power generation capacity per technology type in Gke, 2008

Interconnected transmission systems

Source SIC SING Magallanes Aysén Total

Hydro (= 20 by (bl 4,781 0 0 0 4,781
Fossil fuels (hv) 4,292 3,588 99 28 8,008
Total conventional (MW) 9,073 3,589 99 28 12,789
Hydro (= 20 My (W) 129 13 0 21 163
Biomass () 166 u] 1] 1] 166|
Wind (hv) 18 0 0 2 20
Total non-conventional renewable power {MW) 313 13 0 23 349
Total natinonal level (MW 9,386 3,602 99 51 13,138
Percentage ERNC (%) 3.3% 0.4% 0.0% 45.1%| 2.7%
Percentage Biomass (%) 1.8% 0.0% 0.0% 0.0% 1.3%

Source: CNE statistics for 2008. Available at: <http:/fwewesw. cne.clicnewww/opencms/0B_Estadisticas/energia/ERNC. html=

INSTALLED POWER GENERATION CAPACITY IN
CHILE, 2008

Small hydro (= 20

c.
Wind, 0.2% M), 1.2%

Biomass, 1.3% Hydro reservair,
258%

Natural gas / diesel,
36.1%

Hydro run of the river,
10.6%

Qil, 9.3% Coal, 156%

Source: CHE (Mational Commission of Energy)

Use of the biomass power generation technologgérSawmill and Panel board industries in Chile:

" ERNC stands for “Energias Renovables No Conveati#st (Non conventional renewable energies).
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The significance of the barriers for biomass poeageneration can also be verified in the Sawmil an
Panel board industries:

« According to Infor (National Forestry Institufejn 2007 there were 1,310 sawmills in Chile. Of
these, only 2 have implemented power cogeneratiarcamparable scale as the one considered by
the proposed project activity. These two cogenangiower plants are registered CDM project
activities. At a lower scale (not comparable tophaposed project activity), the number of sawmills
that count with on-site cogeneration in Chile asewore than 2 or 3. In all, the number of sawmills
that count with cogeneration technology do not ass.4% of the total existing sawmills in Chile
(including registered CDM projects).

« According to Infof, in 2007 there were 21 panel board mills in CHiléthese, only 2 have
integrated cogeneration technology. In both cabescogeneration power plants are registered CDM
project activities.

Barriers due to the prevailing practice:

As previously mentioned and shown, the utilizatddthe cogeneration technology in the context ef th
Sawmill and Panel board industries is marginal. fess than 10% in each case) and clearly departs f
the conventional practice in these industries.tkat reason, the implementation of this kind ofj@cts
face barriers related to the lack of the prevaipingctice in these industries (e.g. one of thedéits kind

in Chilelo).
Cultural barriers:

A company’s culture in the forestry sector is vemych influenced by the commodities: wood-products
and pulp, which differs from the culture in theattee power sector. This has the following implicats:

» Commercial implications: Unlike forestry productectric power cannot be stored in order to
speculate on price. Power Purchase Agreementsreedjffierent negotiation skills, which are not part
of the competencies of companies that sell comnesditich as metals, paper, wood, etc.

In the case of Arauco, this is quite evident, sinckke other power companies in Chile, Arauco only
has 30% of its available power capacity engagdadng-term contracts. The usual standard in the
Power generation sector in Chile is higher than 60Bis makes Arauco more vulnerable to spot
market fluctuations than other power companies.

» Operational implications: As mentioned above, cegation power plants are far more sophisticated
than conventional saturated steam boilers andftirereequire trained and experienced personnel to
operate them. This is not valid only for the cogetien plant operators, but also for the operatdrs
the facilities that use the steam for heating psegsuch as sawmills and panel board mills.

8 See, statistical bulletin N° 123, “La industrid deerrio 2008, page 10, Table 11.
° See, statistical bulletin N° 123, “La industrid deerrio 2008”, page 10, Table 11.

% The only similar projects in Chile are the Trufmomass power plant and the Nueva Aldea biomasgpplant
Phase 1. Both power plants (Ref: 0258 and Ref: Da&Ocurrently registered CDM project activities.
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According to Arauco’s experience, people-trainisgossible, however since there are two types of
equipment operating at the same site (e.g. twoabjpeal standards coexist at the same site) the
operational problems tend to prevail in time. Thes been confirmed by external consultants hired be
Arauco, who have detected these kinds of problenashier facilities (similar projects currently umde
the CDM) that have been in operation for some years

The cultural barriers can be further substantiéitedonsidering that in Chile, there are two big
players in the forest industry (e.g. comparablarauco) anchone of them have developed the
biomass power cogeneration technology to the pdibecoming a self-power producer in the grid, to
date. All the initiatives currently under developrhby other players in the forest industry (bot bi
and small) consider the use of the CDM. Evidengpstting this argument can be found in the
corresponding Annual Reports of these companiesratie Environmental Impact Assessment
studies of new cogeneration projects that are plytdivailablé’.

Regulatory barriers in the Power industry:

The proposed project activity also faces regulabamyiers in the Power industry; some of which are
mentioned and explained below:

» Technical barriers faced by self-power producerssdd from the Electric law:

0 Article 3-8 of the Technical Norm (RM 40, May, 2QGstablishes the frequency range
in which all grid-connected power plants (includsgjf-power producers) must operate
grid-connected. Unfortunately, this range is setwade and the norm does not allow
self-power producers to disconnect their facilifiesn the grid until the frequency limits
have been exceeded. As a result, self-power proslace not capable of re-establishing
their internal power supply and go to island ogerain case of extreme frequency
fluctuations. This situation exposes the self-popreducer production processes to
instability and power outages, which translate edditional downtime and start-up
operations. This problem has been addressed bsnektnsultants the company has
hired (see below).

0 As aresult of the low flexibility allowed in thee€hnical Norm for self-power
producers, the configuration of the protection eysts crucial to efficiently deal with
the fluctuations observed in the grid system. Stheee are no other self-power
producers than Arauco in Chile, there are no looaipanies capable of designing a
suitable protection system for self-power produdetde country. Furthermore, the
protection equipment that is available in the markelesigned to react upon an external
system failure and not to give the required timéheopower producing facility to
stabilize its electric system and go to island apen. In the case of Arauco, the
company has to hire specialized consulting compaaiieoad and redesign the protection
system of its power plants every time it modifiesnstall a new facility that functions as
a self-power producer in the grid.

11 please see < http://www.e-seia.cl/busqueda/busngéto.php>.
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» Commercial barrier faced by self-power producersvdd from the Electric law:

o Unlike some developed countries in which biomaggeoeration receives favorable
treatment and incentives (i.e. Finland, Germanyedm, etc.), in Chile, when a
cogeneration system is not operational due to maarice, the developer of cogenerated
electricity needs to purchase electricity from giniel. A similar situation happens in case
of a technical problem, even if it means stoppheydogeneration plant for just 15
minutes (the minimum period in which the electristidbutors measure the peak power
consumption). In that case, if the cogeneratioflifacegisters peak power consumption
during peak power time, the consuming plant noy tials to pay for the electricity
(MWh) consumed during this period, but also for ti@ximum power demand (MW) for
the entire billing period. Moreover, while the bily period is monthly, the billing peak
demand remains at the maximum demand for 12 matthgime. Thus, if the
cogeneration facility is not operational even fahart period of time a year, the
industrial customer must pay the demand charggeall long. This is described in
CDEC-SIC Dispatch Center rules, Article 118, page 4

o Despite the regulatory authorities have recenttpiporated some measure®
promote the use of non-conventional renewable greogrces, the RM17 of 2004
introduced a new algorithm for the firm power cédédion for self-power producing
companies. This new algorithm introduced a new lmatéon factor that lowered the
firm power for these power producers, which ism@sent in the calculation of the firm
power of conventional power producers. This measagatively affects biomass
cogeneration facilities such as the Vifiales bionpasger plant, given that the
cogeneration facility falls under this power plaategory.

» Other barriers faced by self-power producers ddrivem the Electric law:

0 The coordination with other generating/distribuficensmission companies also
constitutes another barrier for cogeneration pguents such as the Vifiales biomass
power plant. To be able to sell electric powerh® EIC grid and obtain the benefits of a
power generating company, Arauco must be partefDEC-SIC, the Dispatch Center
of the SIC grid. This constitute an operationakiear since the cogeneration power plant
needs to comply with both internal and externatgyeequirements, compared to pure
power plants units in the system, which only needdordinate with external CDEC
instructions. This duality represents a higher apenal complexity for the owner of the
cogeneration facility, who cannot tune the powanpto exclusively maximize the return
on electric power generation assets.

An argument that ratifies and complements the ajb@fers to the fact that in the SIC
system, the non-conventional renewable energy t#obies represent less than 5% of the
total energy generated in the system. In additiom electric power industry is highly
concentrated, with mainly four power companies eoi@ting over 60% of the total
energy generated in the SIC grid. The low shamootconventional renewable energy
technologies, the high leverage of conventionalgrogenerators and the insufficient

2 short Law | in March 2004 and Short Law Il in M2§05.
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incentives for renewable sources in the electiicrizake these barriers structural and
relatively permanent for prospective non-converdl@mergy producers and current
players such as Arauco.

The coordination with sub-distribution, distributiand transmission companies also
becomes more complicated when an industrial fgqilitt only consumes power from the
grid but also injects power to the grid. Sometirtessystem to which the cogeneration
plant must connect is not capable of handling tditenal power injected by the power
plant. This implies additional investments (reim®@ment of sub-transmission lines and
new protection systems), which in some occasiondreamslate into additional (and
costly) start-ups delajs

It must be noted that:

The regulatory barriers outlined above are strattiarthe country as they equally apply to all
kind of companies, regardless of their size anpifevious experience in the field.

The regulatory barriers cannot be reliably trarslanto additional cost due to the limited amount
of information publicly available. However, the basy to confirm the existence and
significance of these barriers is by noting the timvelopment of the cogeneration technology in
the Power industry.

Finally, at a more macro level, the current regarlatncentives are not enough to make the use of
renewable sources more prevalent in Chile. As atres

There is a lack of awareness of the multiple bésnefi decentralized energy and therefore, the
considerable potential to develop micro power @amthe south of the country remains to be
exploited. According to several studies, Chile baissiderable electric power generation potential
in small-hydraulic, wind and biomass renewable sesir

Regulations for the electric sector are mostlyragd around centralized large-scale and
conventional power generation. This can be sulistadtby national statistics. The following
graph below shows the new power generation projaetshave been approved by the
corresponding national authority in 2007:

APROVED POWER GENERATION PROJECTS BY 2007

Hydro-run of the
Watural Gas / Diesel ~ Biomass river
i 10% 0% 2%
1%

Combined cycle
(LNG)

12% Wind Coal

3% 56%

Source: Ecoamérics, Vol N° 76,

131n some cases, these additional costs are hanotitpate and estimate ex-ante.
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As can be seen, the development of future powegrgéion in Chile is primarily aiming at coal
technology in the mid to long term.

* Node price of electricity still does not make tlevelopment of non-conventional energy sources
economically feasible.

* Unlike some more developed countries, the currgtiatives that have been implemented by the
government to promote non-conventional renewabdegnprojects do not reflect all the positive
externalities related to these technologies.

As a ratification of the above, the Project Proptirveould like to note that all (or most) of the bars
presented in this analysis have been also addrégssettoral studies in Chile carried out by regute

third parties (nothe Project Proponent) and explicitly mentionediiticles found in the specialized
press:

1. The study: “Evaluaciones del Desempefio AmbientéleCtEnvironmental Performance
Review study for Chilé}, published by the OECD in 2005, addresses thidiffes faced by

renewable power generation projects in Chile. inipalar, the study identifies the following
barriers:

a. Current power prices and policies do not refleetekternality costs caused by more
polluting power generation technologies (page 19).

b. There is insufficient promotion of low-contamingjipower generation technologies
(page 33).

c. Non-conventional renewable power generation prejeaist compete in the same terms
and conditions as conventional power generatiojept® (page 63).

2. The study: “Aporte Potencial de Energias RenovatdeSonvencionales y Eficiencia Energética
a la Matriz Eléctrica, 2008 — 2025” (Potential aimition of non-conventional renewable power
sources and energy-efficiency to power generaflofg — 2025y, June 2008, developed by
Universidad de Chile and Universidad Técnica FedeSanta Maria. Chapter 8 of the study
addresses the barriers faced by non-conventionalwable power generation technologies in
Chile. In particular, the study mentions the follogbarriers:

a. Poor identification/insufficient information abatlie available energy resources.

b. The geographical situation of Chile (extremely l@mgl narrow country) makes it
difficult for mini/micro power plant to interconneto the SIC (main transmission
system).

c. Lack of skilled labor, experience and technologa=elopment.

d. Insufficient incentives.

14 Available at:

<http://desarrollosostenible.org/sitio/images/&siilocumentos/nacionales/evaluaci%F3n%20del%20gpeséFilo
%?20ambiental%20en%20chile%20o0cde.pdf>.

15 Available at: <http://www.freewebs.com/infoenertigorme%20Ejecutivo%20Consolidado.pdf>.
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Current power prices do not truly reveal the cdsbbernalities.

Lack of negotiating capacity with equipment supysliand long waiting times.

(For biomass power generation only) The dispersedability of the biomass residues
limits the size biomass power plants. This incredke biomass transportation costs
(logistics) and compromises the financial viabilifythe power generation projects (e.g.
the interconnection cost becomes more relevard fmaller plant).

3. The report: “Chile Energy Policy Review 2069"October 2009, developed by the International
Energy Agency. Chapter 7 is dedicated to renewaéegy sources and in page 165, box 7.1 the
study explicitly mentions the barriers faced by womventional renewable energy sources:

a.
b.
C.

Lack of information on energy sources.

Uncertainty in processing permits for new techn@sg

Regulatory barriers: Regulatory framework underedi@gyment (first drafts started only
in 2004).

Technological barriers: Weak infrastructure (espigciaccess to some resources).
Investment barriers: Difficulty in accessing cre@ipital-intensive with long pay-back
periods}’.

Technological barriers: Uncertainty regarding testhgical options, their costs and
performance.

Operational barrier: Need to adapt systems (eeggtiul) to operate with more
intermittent (power) sources.

4. The article “Inversiones por US$ 3,000 milloneserrgias verdes estarian en riesgo por rigidez
de la ley” (Investments for US$ 3,000 million woldd at risk due to law rigidities), published in
November 28, 2009 in “Electricidad Interamericana”, a speaedi journal that focuses on the
Chilean electric power sector. The article desaritat investment in future “green” (non-
conventional renewable) power generation projectslavbe at risk due to rigidities of the
Chilean electric law. In particular, the articlemtiens the following problems/barriers:

a.

Restrictions imposed by the current law to non-emional renewable power generation
technologies make them less competitive comparethir conventional power
generation technologies.

The current law does not provide enough incentivegevelop non-conventional
renewable power generation technologies in Chile.

Current power prices and policies do not refleetekternality costs caused by more
polluting power generation technologies.

The presence of commercial restrictions for norveational renewable power
generation technologies.

Financing restrictions for non-conventional renel@gmower generation technologies
(see note at the end of this page).

18 This study is publicly available in the IEA webgea

" This barrier is not really applicable to projetttat are financed fully by the project owner anchdoneed
additional credit. Such is the case with the prepgsroject activity.
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It must be noted that in each of the referencesgmted above, the barriers mentioned are struaunchl
inherently related to the country. The significanf¢he barriers is not altered or diminished by th
type/size of the entity/company behind these kfdsrojects. Once again, this can be demonstrated b
considering:

1. The low share (3%) of non-conventional renewablegrageneration in Chile. In particular, for
biomass power generation technology, this shdesgthan 2%.

2. The marginal implementation of the cogeneratiohmetogy (clearly less than 10% including
CDM projects) in the Sawmill and Panel board indastin Chile.

3. The fact that other relevant players in the foneduistry in Chile (comparable to Arauco) have
not developed this technology without the aid @ @DM. All the initiatives currently underway
by these companies (and smaller companies as welfiyider the CDM to overcome the barriers
outlined in this section of the PDD.

Step 2b of the Combined Tool requires the Projegpéhent to eliminate the alternative scenarios tha
are prevented by the identified barriers. Thisasealin the table below for all the feasible heategation
and biomass use baseline scenarios.

Baseline assessment for Power generation:

Likely
Scenario Barriers that prevent the implementation 6the alternative scenarios baseline
candidate?

P1 . Investment barriers. No.

. Technological barriers.

. Barriers due to the prevailing practice.

. Cultural barriers.

. Regulatory barriers.
P4 This project option would not face barriers @ndonsistent with the common practice of the Sdlnindustry in Yes.

Chile.
P5 . Investment barriers. No.

. Technological barriers.

. Barriers due to the prevailing practice.
. Cultural barriers.

. Regulatory barriers.

Regardless of the efficiency of the new power pltre integration of a cogeneration facility toeavsill is not
common practice in Chile.

P6 . Investment barriers. No.
. Technological barriers.

. Barriers due to the prevailing practice.
. Cultural barriers.

. Regulatory barriers.

Regardless of the efficiency of the new power pltdre integration of a cogeneration facility to Saills or a Panel
board mill is not common practice in Chile.

P9 . Financial barrier. The current oil prices would radkis project option extremely expensive and tlioeeenot No.
viable.

. Barriers due to the prevailing practice. The usfossil fuels for heat generation is not the commuactice in
the Sawmill industry in Chile.
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Baseline assessment for Heat generation:
Likely
Scenario Barriers that prevent the implementation 6the alternative scenarios baseline
candidate?
H1 e Investment barriers. No.
. Technological barriers.
. Barriers due to the prevailing practice.
. Cultural barriers.
. Regulatory barriers.
H2 . Investment barriers. No.
. Technological barriers.
. Barriers due to the prevailing practice.
. Cultural barriers.
. Regulatory barriers.
Regardless of the efficiency of the new power pltre integration of a cogeneration facility to $aills or a Panel
board mill is not common practice in Chile.
H4 This project option would not face barriers @mdonsistent with the common practice of the Sdinmdustry in Yes.
Chile.
H6 . Financial barrier. The current oil prices would mdkis project option extremely expensive and tlioeeenot No.
viable.
. Barriers due to the prevailing practice. The usfossil fuels for heat generation is not the commuactice in
the Sawmill and Panel board industries in Chile.
H7 . Investment barriers. No.
. Barriers due to the prevailing practice.
. Regulatory barriers.
Most sawmills in Chile have their own heat generatoilers. External heat generation sources arpard of the
common practice in the Sawmill industry. Unlike etltountries, current Chilean regulation does aeoif the
development of district heating and/or other sosiafeexternal heat generation in the country.
In the case of the Vifiales sawmill, this optiomdg available for the long-run, since the currezeittsupplier will
shut down its operation by 2012. As a result, ttadet Proponent has to find another way of geimggahe heat
required by the Vifiales sawmill.
H9 . Investment barriers. No.
. Technological barriers.
. Barriers due to the prevailing practice.
. Cultural barriers.
. Regulatory barriers.
Regardless of the biomass and/or fossil fuel medus a cogeneration plant, the integration of geceration
facility to a sawmill is not common practice in @hand therefore this project would face all theieas outlined
above.
Baseline assessment for Biomass use:
Likely
Scenario Barriers that prevent the implementation 6the alternative scenarios baseline
candidate?
B1 This project option would not face barriers @mdonsistent with the common practice in the Sdinndustry in Yes.
Chile.
B2 This project option would not face barriers @mdonsistent with the common practice in the Sdinnmdustry in Yes.
Chile.
B3 This project option would not face barriers @mdonsistent with the common practice in the Sdinndustry in Yes.
Chile.

As can be seen, the likely baseline project optfonpower generation, heat generation and biomass
are the following:
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Scenarios

Scenario description

Associated emissions
(1 = lowest)

P4

The generation of power in the grid.

1

Baseline scenario options for heat generation

Scenarios

Scenario description

Associated emissions
(1 = lowest, 2 = highest)

H4

The generation of heat in boilers using the sgpe of biomass residues.

1

Baseline scenario options for biomass use

Scenarios

Scenario description

Associated emissions
(1 = lowest, 3 = highest)

B1

The biomass residues are dumped or left to deedgr mainly aerobic conditions. This applies
for example, to dumping and decay of biomass residun fields.

1

B2 The biomass residues are dumped or left to decdgr clearly anaerobic conditions. This 3
applies, for example, to deep landfills with mdmart 5 meters. This does not apply to biomasg
residues that are stock-pilled or left to decayields.

B3 The biomass residues are burnt in an uncondrafianner without utilizing it for energy 2

purposes.

According to the above, the project option that lddae consistent with the baseline scenarios forgoo
(P4), heat (H4) and biomass use (B1, B2 or B3) dibel the installation of a new low-pressure bdiber
heat generation in the Vifales sawmill.

The CDM would alleviate the identified barriers inthe following way:

The registration of the Vifiales biomass power pfanject activity in the CDM will report significan
benefits to the Vifiales sawmill. However, thesedfién will not only circumscribe to the project ity
itself, but also to Arauco for overcoming the asataa barriers to carry out the proposed projeditrial
completion, and to any other company in Chile whoides to follow Arauco’s lead in biomass

cogeneration in the future.

The main areas in which the CDM would alleviateittentified barriers are mentioned below:

¢ The financial benefit derived from the sale of CER&nnex | countries is a strong incentive to
develop CDM project activities for Arauco. The ddulial investment related to a biomass
electric power generation capacity is about 2 MNUS$ per installed MW (depending on the
project context), which is significant. The barsi¢hat must be overcome to implement such
projects are not minor either. As previously memid, they cannot be easily/reliably quantified
ex-ante, but they invariably end up translating iadiditional costs, deteriorating the financial
performance of this type of projects ex-post. s tase, however, the expected revenue that
would come from the sale of the CERs would sigaifity contribute to mitigate these extra
risks and costs:
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RELEVANCE OF THE CDM IN THE VINALES PROJECT ACTIVITY

CER price scenarios
Low Price | High Price
et emission savings [tCOzeR/yr) 154,198 154,198
CER price (Eur$iCER) &80 13
CER price (USS/CER) 11.8 19.1
Annual income from carbon sales KUSHyr)) 1817 2952
Relevant discount rate (%) 12% 12%
Met present value of carbon sales (KUSS) 13,736 22322
Investrment in the Vifiales COM project activity (KUSSH) 82517 82 517
Relevance of CDM revenue (%) 17% 27%

Note: The investment in the COM project considers the additional investment with respect to the
haseline scenario. The baseline scenario consists in the installation of a saturated hiomass boiler in the
Wifiales savmill.

As can be seen from the table above, the preséard wathe carbon sales represent a significant
portion of the total investment related to the iempéntation of the proposed CDM project, even
in the most conservative CER price scenario (/8o df the additional investment related to the
CDM project activity). Though this analysis is patssible considering the additional costs
associated to each of the identified barriers remasonable to assume that the CDM revenues
will most likely compensate the extra costs astedi#o the barriers, in this case.

Furthermore, in this case the carbon proceedsairenty significant compared to the overall
investment, but they also make the proposed prajgotity financially viable. A detailed
financial analysis will be shown in a subsequentisa of this PDD to support this argument.

The proposed project activity will unquestionatdguce anthropogenic greenhouse emissions by
generating electric power via a clean energy sodrois is consistent with Arauco’s Corporate
Policy of Sustainable Development and its curréama of combating Climate CharlgeThe

CDM has allowed the company to leverage its eneffjgiency policy, by making the big-scale
biomass cogeneration technology feasible. As dtrebe company has developed this
technology in a way no other company has done@fiite to date.

This has positively contributed to position Arawan “environmental friendly” company not
only in Chile, but also in the international coritekhis is relevant to Arauco, since
approximately 60% of the company’s consolidateduahsales come from exports to countries
that have a high environmental consciousness aedatmut the use of sustainable technologies.
The registration of the proposed project in the Cill definitely acknowledge Arauco’s effort

of using high-end environmental-friendly technolpgiving the company a competitive edge in
this field.

The prospects of a project that will generate CERsact financiers who would normally not
finance this kind of projects without CDM. The Rxdfj Proponent would like to mention the
following evidence that supports this argument:

'8 Arauco’s Corporate Policy of Sustainable Develophaand the role of the CDM in combating Climate G
has been widely described in the Company’s anmymdrts, sustainability reports, internal companietins and
several presentations and papers prepared fomahtiod international seminars, discussion tabidsrdustrial
guild events.
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— Every year, the Chilean Economic Development Agd@YRFO) organizes the
International Conference on Renewable Energy Imvests and CDM. The event provides
the opportunity for networking by bringing togethmivate investors, carbon market
intermediaries, national project developers, sersigppliers, banks, public agents and
experts in the renewable energy and CDM sectors.@the main aims of this event is to
provide the possibility of project proponents aieaable power generation projects to meet
potential investors and financiers. The great sscemd continued growth in importance of
this conference over the last years demonstragdht CDM is in fact a mechanism that
attracts potential investors and financiers who ldkawrmally not finance this kind of
projects without the aid of this mechanism.

— In the case of the proposed project activity, ftbe moment Arauco started the validation of
the Vifiales biomass power plant expansion projaetcompany has received several
communications from financial institutions who nfasted interest in financing the project
or provide low-interest financing possibilitiesttee company in exchange for credits.

< Finally, in the last 20 years, Chile has had a dauacroeconomic management and as a result,
Chile is regarded today as one of the most attrcuntries to do business with in Latin
America. With the approval of free-trade agreemeuitis USA and the European Union, Chile
has a very open and world-integrated economy, widlibs heavily on its exports
(approximately 40% of its GNP). This makes the €duil economy very sensitive to external
shocks and currency fluctuations. The CDM providegw/additional hard-currency cash flow
stream for the proposed project activity that pesiy contributes to mitigate the effects of
inflation and exchange rate fluctuation.

Step 3:Investment analysis

According to the Combined tool (Version 02.2) hiéte is only one alternative scenario that is not
prevented by any barrier, this alternative is hetproject activity and the CDM does alleviate the
barriers identified for the proposed project atyivihe Project Proponent must proceed to Steped, t
Common Practice Analysis.

In other words, Step 3 the investment analysisnoibe performecéh this case, if the Project Proponent
is to follow the instructions exactly as in the Goned tool.

Nevertheless, the Project Proponent would likeres@nt an investment analysis in this case, npads
of the Step 3 of the Combined tpblt as additional information/evidence in order t

1. Substantiate the financial barrier faced by propgtions that involve cogeneration compared to
the BAU project option that do not, in the contekthe Vifiales project activity (e.g. the
Sawmill industry context).

2. lllustrate the relevance of the CDM in the finahg@arformance of the Vifiales project activity.

9 please see the conference web page at: < httpu/imvestchile.com/energyconference/>.
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This analysis is shown below and will follow theidprnce of Step 3 of the Combined tool to devela@p th
analysis.

Analysis method

Considering that the Vifiales biomass power plaojggt generates financial benefits derived front hea
and power purchase avoidance and power sales tpithehe Project Proponent will carry out an
investment comparison analysis in order to detezmihich option is the most economically/financially
convenient.

The Project Proponent will compare different alsgives that involve on-site heat and power geramati
(a cogeneration plant) with the BAU project optiaich only contemplates the generation of heat for
the Vifiales sawmill. This last project option vk the reference project option.

The Project Proponent will first determine the haréte that would be required to finance the
implementation of the reference project option.stwill be done by finding the heat price that would
make the net present value of the reference progain equal to zero.

This heat price will -then- be used in the finaheialuations of the project alternatives that eomtlate
the generation of power (cogeneration) in the \@8aawmill. The Project Proponent will consider two
scales and efficiencies of cogeneration plantsotieecontemplated by the proposed project actanty

a smaller and less efficient cogeneration plant.

If the financial evaluations of the options invalgicogeneration turn out to be positive, then ianse
that on-site heat and power generation (cogenajasqreferable from a financial standpoint to the
option that only implies heat generation. If thgpogite happens, then it means that the optiondvimgp
cogeneration are less convenient from a finantgddpoint than the option that just implies heat
generation in the Vifiales sawmill.

Financial indicators

The Project Proponent will use the NPV to perfohne financial evaluation of the different project
options available.

Main assumptions
The main assumptions used to evaluate all the girojgtions available are presented below:
The prices for electric power are :
o Energy: 85 (US$/MWh) (average for the evaluatiorizom).
o Power: 9 (US$/KW-month) (node price).
The price for biomass fuels from industrial operasiis 6 (US$/fist) and 11 (US$/fst, average) for
biomass fuels from forestry operations. This pimeaudes the transportation cost to the Vifialesriaiss

power plant.

The chosen evaluation horizon for the differenjgeboptions is from 2008 to 2025.
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The project discount rate used to calculate the Néf\each option was 12.0%. This is the normal rate
used to evaluate the different project optionsAiauco in Chile.

The same assumptions presented above have beetowseduate all the project options considered in
this analysis.

Financial comparison results

The following summary table presents the finanicidicators of each project option considered in the
analysis:

Project options NPV (In KUS$) Comments

1.0 A low-pressure boiler on biomass fuels. 0 Reference scenario, no
cogeneration

2.0 A new cogeneration power plant on biomass fuels With cogeneration

; . . -14,891

implemented with a lower efficiency/scale.

3.0 The proposed project activity. -23,025 With eogration

From the table above, it can be seen that neithigseqoroject options that contemplates generation
power (cogeneration) is more attractive than tifieremce project option, from a financial perspextin
particular, project option N° 3, which corresponas$he proposed project activity, is the most
unattractive of all.

The excel spreadsheets with the correspondingdiahevaluations are provided as an annexes to this
PDD.

Sensitivity analysis

The tables below show the sensitivity analysisrofgzt options N° 1, N° 2 and N° 3. In this ca$e t
sensitivity analysis was performed considering fidas8ikely variations in the investment, heat, iiass
fuel prices and power. The variations were deteeahimccording to the following rationale:

1. InvestmentTo determine the range in which the consideredstiment value would most likely
fluctuate, the Project Proponent considered thestment behavior (e.g. investment estimation
versus real and final investment figure) of simpanjects carried out in the recent past by the
Project Proponent. From all the projects analy#se Project Proponent considered fluctuation
of the project that presented the widest investrfleotuation in order to be conservative.

2. Heat:The heat price variation range was determined tfeerminimum and maximum
investment values drawn from the sensitivity arnialgbove. The rationale is the same as the one
described before; a new (higher or lower) investrwaiue for the project option N° 1 would
automatically determine a new price for heat thatild make the Net Present Value of project
option N° 1 equal to zero. In other words, the lpgitte range is determined by the minimum and
maximum investment values for project option N° 1.
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3. Biomass:The biomass fuel price ranges were determinedblyaing the historic biomass price
behavior during 2006, 2007 and 2008. The infornmatias obtained from the Arauco’s biomass
procurement department, which supplies Arauco’stad biomass power plants with biomass
fuels.

4. Power:Power price in Chile is significantly influencey bydro power generation, which in turn
is greatly determined by the annual hydrology. } ldydrology means low hydro and high
thermal power generation, which leads to high pgwies in the system and vice versa. The
Project Proponent considered a statistic of thied@snnual hydrology scenarios to determine
the possible power price scenarios. These scenzoitain the most extreme (i.e. driest and
wettest) hydrologies that have happened in thed@gears. The power price was determined by
using the PLP simulation software, which is cursensed in the CDEC-SIC dispatch center to
determine the power price in the SIC interconnestetiem. The Project Proponent considered
49 different and possible power price scenaridbénsensitivity analysis for all the project
alternatives considered.

The results of the sensitivity analysis are shawthe tables below:

Project option N° 1: A low-pressure boiler on biomas fuels for heat generation

Variation in investment NPV
(% of variation) (In US$ thousands)
-10.0% 1,479
0.0% 0
25.0% -3,697
Variation in power price NPV
(% of variation) (In US$ thousands)
-52% 1,070
0 0
65% -1,360
Note: The boiler consumes a small amount of power.
Variation in heat price NPV
(% of variation) (In US$ thousands)
-7.3% -1,479
0.0% 0
18.2% 3,697
Variation in biomass fuel price NPV
(% of variation) (In US$ thousands)
-25.0% 659
0.0% 0

25.0% -659
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Project option N° 2: A new cogeneration power planbn biomass fuels with lower efficiency/scale

Variation in investment NPV
(% of variation) (In US$ thousands)
-10.0% -11,164
0.0% -14,891
25.0% -24,210
Variation in power price NPV
(% of variation) (In US$ thousands)
-52% -21,632
0 -14,891
65% -7,169
Variation in heat price NPV
(% of variation) (In US$ thousands)
-7.3% -15,878
0.0% -14,891
18.2% -12,423
Variation in biomass fuel price NPV
(% of variation) (In US$ thousands)
-25.0% -11,779
0.0% -14,891
25.0% -18,013

Project option N° 3: The proposed project activity

Variation in investment NPV
(% of variation) (In US$ thousands)
-10.0% -15,449
0.0% -23,025
25.0% -41,963
Variation in power price NPV
(% of variation) (In US$ thousands)
-52% -55,146
0 -23,025
65% 12,928
Variation in heat price NPV
(% of variation) (In US$ thousands)
-7.3% -24,009
0.0% -23,025
18.2% -20,564
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Variation in biomass fuel price NPV
(% of variation) (In US$ thousands)
-25.0% -14,125
0.0% -23,025
25.0% -31,942

Considering the variation ranges given for investinbeat price, power price and biomass fuel prices

the Project Proponent assessed the probabilitiebtafning a positive Net Present Value for project
options N° 1, N° 2 and N° 3. The results of thisessment are provided in the tables below:

Probability assessment of project option N° 1

Variables Probability of NPV >=0 Comments
Investment 29% Unlikely
Power price 88% Likely
Heat price 71% Likely
Biomass fuel price 49% Neutral

Probability assessment of project option N° 2

Variables

Probability of NPV >=0

Comments

Investment

0%

The investment would have to be MRS422,
which is out of the range considered in this arial
Unlikely.

Power price

0%

The power price would have to cpoed to an
extremely dry hydrology, whithas not happened
the last 49 years. Unlikely.

Heat price

0%

The heat price would have to be 19.2 US$/ton, |
is out of the range considered in this analysis.
Unlikely.

Biomass fuel price

0%

The biomass fuel prices would have to be negal
which is not only out of the range considered is
analysis, but also impossible. Impossible.

th

Probability assessment of project option N° 3

Variables Probability of NPV >=0 Comments

Investment 0% The investment would have to be MB$$84,
which is outof the range considered in this analy
Unlikely.

Power price 6% The power price would have to cpoed to an
extremely dry hydrology, which has only happen
times in the last 49 years. Unlikely.

Heat price 0% The heat price would have to be B&8/ton, whig
is out of the range considered in this analysis.
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Unlikely.

Biomass fuel price 0% The biomass fuel prices would be positive but
extremely low. They would still be out of the range
considered in the sensibility analysis. Unlikely.

According to the results above, at the expected fpréze level (e.g. the one that makes the netemtes
value of the reference project option equal to ggymject option N° 1 still has a fair chance of
becoming financially attractive, considering theiaton ranges chosen for the key variables.

For project options N° 2 and N° 3, the scenariageunvhich they become financially attractive (e.g.
present a positive net present value) are extreordigely and in some cases, impossible.

In order to complement the analysis above, thegRtdfroponent performed a sensibility analysis, thi
time considering an extreme scenario in which mtoj@tion N° 3 would present a very hfgplant load
factor (88%). The results for this case (8Hlyre presented below

Project option NPV (In US$ thousands) Comments

3.0 The proposed project activity -9,916 With cograion

The sensitivity analysis is presented in the tabdew:

Project option N° 3: The proposed project activity

Variation in investment NPV
(% of variation) (In US$ thousands)
-10.0% -2,341
0.0% -9,916
25.0% -28,854
Variation in power price NPV
(% of variation) (In US$ thousands)
-52% -54,609
0 -9,916
65% 41,055
Variation in heat price NPV
(% of variation) (In US$ thousands)
-7.3% -10,900
0.0% -9,916
18.2% -7,455
| Variation in biomass fuel price | NPV |

2| oad factors for biomass power plants connectatedIC grid normally vary from 60% to 80%.

L This analysis was not done for option N° 2, sitheeplant load factor considered in the previousyais was
already high enough (80%).
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(% of variation) (In US$ thousands)
-25.0% 3,256
0.0% -9,916
25.0% -23,103
Probability assessment of project option N° 3
Variables Probability of NPV >=0 Comments
Investment 0% The investment would have to be MB&$84,
which is out of the range considered in this arial
Unlikely.
Power price 6% The power price would have to cpoed to an

extremely dry hydrology, which has only happen
times in the last 49 years. Unlikely.

Heat price 0% The heat price would have to be 15.9 US$/ton, \
is out of the range considered in this analysis.
Unlikely.
Biomass fuel price 12% The biomass fuel prices would be positive,ghillt

very low. Unlikely.

Considering this new analysis for project optiond\the proposed project activity), it can be rewdy
concluded that even under a very favorable scelfeeiy high load factor), the circumstances under
which this project option would present a posifNRV are extremely unlikely and therefore, the
additional investment related to power generattmyéneration) is not justified from a financial
perspective.

From the sensibility analysis performed aboves itlear that both project options N° 2 and N° 3less
attractive from a financial standpoint than projegtion N° 1, which is the reference scenariohis t
context, it is much more convenient to invest coaventional saturated steam boiler for the Vifales
sawmill than in a cogeneration power plant.

The conclusions of this analysis are likely to hotehsidering the future perspectives of the vaesbl
considered relevant for the sensitivity analysis:

1. Investment costs are likely to increase slightlynatintain the current level, given the high
demand of boilers and power-related equipment wode’2.

2. Power prices in Chile are likely to maintain thieigh current level for the next five years as a
result of the low investment in power generatiothie past 10 years. Prices will probably
bounce back when the new power plants (mainly plaeaits) enter in operation.

3. Since heat price is directly related to investnuarst, it will most likely follow the investment
cost behavior.

2 This is mainly due to the high demand of steal @theér raw materials from China and India, whickehbeen
growing approximately at 10% during the last years.
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4. Since biomass fuel prices are greatly influenceflby prices (transport) and power prices
(power demand), it will most likely follow the powprice behavior.

Finally, it must also be noted that project opthtth3 could become financially attractive if carbon
proceeds were included. The table below shows ¢ &f project option N° 3:

Project option N° 3: The proposed project activity NPV
In US$ thousands
Net present value with carbon proceeds (normal faetbr) 4,870
Net present value with carbon proceeds (high laatbf) 17,979

Note: CERs prices were considered at the date of decisio

Without carbon proceeds, the proposed projecticivdefinitely not likely to become financially
attractive. As a result, it can reasonably be adted that:

1. The financial barrier is significant in this cased clearly prevents the proposed project activity
from happening.

2. The aid of the CDM clearly contributes to allevittte financial barrier in this particular case.
According to the analysis above, the baseline ptajption would correspond to the installation ofeav
heat generation facility in the Vifiales sawmill @mgeneration). This option, however, still inclutiese
baseline scenarios for the additional biomassB$eB2 and B3. The Project Proponent will seleet th
scenario with the least emissions, which is Bthis case.

As a result, the baseline scenario for power, apdtbiomass use would be:

Baseline scenarios for heat generation and biomasse, relevant for the proposed project activity

P4 The generation of power in the grid.

H4 The generation of heat in boilers using the sipe of biomass residues.

Bl The biomass residues are dumped or left to decdgr mainly aerobic conditions. This
applies for example, to dumping and decay of biemasidues on fields.

This baseline scenario would translate into arrrsdiieve (baseline) project option consisting in:

The installation of a new low pressure boiler oarbass fuels for heat generation (no cogeneration) i
the Vifiales sawmill site.

To complement the analysis above, the Project Premowvould like to present information that further
ratifies and substantiates the selection of thelbessscenario of the proposed project activityoading
to the Combined Tool. This information is providadhe tables below:

Electric power generation baseline

Industry Current practice | Documentation/reference Description of the
in Chile technology used in the
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absence of the propose
project activity

|

Electric power
generation
industry

Electric power
generation through
conventional
technologies.

Biomass co-
generated power
accounts for
merely 1 to 2 % of
the total energy
generated into the
grid for external
consumption in the
country.

CDEC SIC and CDEC-SING Dispatch Cente
annual generation statistics.

s

The additional power
generated by the Vifales
biomass power plant wou
be generated in other
conventional power plantg
connected to the SIC grid|
The power generation
technologies in the SIC
grid include mainly: hydro
combined cycle, open cycle
and conventional coal.

o

Sawmill and .

Sawmills and

Baseline solution design for the Vifiales

Conventional low-

is

Panel board Panel board mills sawmill (see section A.4.3 of this PDD). pressure boiler for heat

industries do notintegrate |+  Other industry players company information |n  generation. This
cogeneration their web pages, Annual Reports and technology used under the
power plants to Sustainability Reports. chosen baseline scenario
their facilities and the one normally used in
therefore do not the Sawmill and Panel
contemplate the board mills in Chile.
generation of e For more details, please
power on-site. see section A.4.3 of this

PDD.

Pulp industry [« Pulp mills in «  AF-Celpap baseline mill design for several |+  Conventional low-
Chile tend to be Arauco pulp mill projects. pressure boiler for heat
(not all currently |+  Pulp industry publications such as ATCP Chjle. generation running on
are) self-sufficient| «  DIA and EIA studies of pulp mills in Chile by biomass or fossil fuels. N
in electric power other industry players. SEIA and CONAMA web ~ cogeneration.
generation. pages.
Modern pulp mills |« Other industry player’s company information|in

achieve this by
burning black
liquor in their
recovery boilers.

It is also part of
the business-as-
usual practice to
have a small boile
for heat generatior
(e.g. to aid start-u
operations). Thess
boilers usually run
on biomass fuels
(from the
debarking section
of the mill) or

fossil fuels.

their web pages. Other industry player’s Annd

Reports and Sustainability Reports.
International documentation on best practice

the pulp industry: Please see table 2.46 of the

BREF document (the "European IPPC Bureal.

2001. Integrated Pollution Prevention and
Control (IPPC), Reference Document on Bes
Available Techniques in the Pulp and Paper
Industry, Seville, Spain, p 111.". The link:
http://eippcb.jrc.ec.europa.eu/pages/FActivitig
htm).

al

s in

%

According to ACMO0006 (Version 09) and considerihgttthe generation capacity of the proposed
project activity is more than 15 MW, the baselinefticient for the electricity displaced from thady
must be calculated as a Combined Margin (CM). Thifficient clearly and transparently indicates twvha
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would have happened if the project activity hadtaken place and the additional carbon neutralggner
had not been injected to the grid.

Unused biomass baseline

The following table establishes the baseline ofatiditional biomass that will be burned in the new
Vifiales biomass power plant as a result of impldingrthe project activity. The baseline is estdisi$
using a per-industry analysis.

Industry Current practice | Documentation/reference Description of the
in Chile technology used in the
absence of the
proposed project
activity
Sawmill and e Usepartofthe |« Sawmill and Panel board industries informatijon The additional biomass
Panel board biomass residues in Chile. consumed by the proposed
industries generated internallys  Forest industry publications such as Lignum project activity would

as fuels to generate
heat (i.e. for wood
drying), sell the
remaining residues
if possible. Still, a
considerable
surplus of biomass|
remains unused in
the region, which is
dumped or burned
in an uncontrolled
manner.

Ecoamérica and Infor reports.

most likely be left in piles
for natural decay. In som
particular cases, the
biomass would be burned
in the open-air in an
uncontrolled manner.

Forest industry

Residues from
harvesting, pruning
and thinning
operations are
mostly left in piles
to natural decay. In
some particular
cases the residues|
are burned in an
uncontrolled
manner.

Conventional forest management practices gf
Arauco and other forest companies of
comparable size in Chile.

Forest industry publications such as Lignum
Ecoamérica and Infor reports.

The additional biomass

consumed by the proposed

project activity would
most likely be left in piles
for natural decay. In som
particular cases the
residues would be burneg
in an uncontrolled manne

r.

Pulp industry

Pulp mills in Chile
tend to be (not all
currently are) self-
sufficient in
electric power
generation. Moder
pulp mills achieve
this by burning
black liquor in their|
recovery boilers.

e ltis also part of
the business-as-
usual practice to
have a small boiler

AF-Celpap baseline mill design for several
Arauco pulp mill projects.

Pulp industry publications such as ATCP Ch

DIA and EIA studies of pulp mills in Chile by
other industry players. SEIA and CONAMA weg
pages.

Other industry player’'s company information

Reports and Sustainability Reports.

International documentation on best practices in

the pulp industry: Please see table 2.46 of the
BREF document (the "European IPPC Bureal.
2001. Integrated Pollution Prevention and

le.

D
o

in
their web pages. Other industry player’s Annyal

The additional biomass
consumed by the propose
project activity would
most likely be left in piles
for natural decay. In som
particular cases the
residues would be burneg
in an uncontrolled manne

2d

r.
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for heat generation
(e.g. to aid start-up
operations). These|
boilers usually run
on biomass fuels
(from the
debarking section
of the mill) or
fossil fuels.

Control (IPPC), Reference Document on Bes
Available Techniques in the Pulp and Paper
Industry, Seville, Spain, p 111.". The link:
http://eippcb.jrc.ec.europa.eu/pages/FActivitigs.

htm).

n

Currently there is some demand for biomass fromstrial operations (i.e. from sawmill operations),
which mainly is related to heat generation in kigle sawmills, and some isolated examples of small-
scale electric power generation. However, thexérigally no use for biomass generated from fogestr
operations (thinning, pruning and harvesting opena), which is mainly left on the ground to natura
decay and in some cases, burned in the open-arder to avoid forest fires. As a result, the biagselor
these biomass types is that the biomass would bped in piles to natural decay and in some cases,
burned in the open air to avoid the risk of fofasts.

Since page 51/77 of the ACMO0006 (Version 09) casrsidhat under this baseline scenario the
corresponding baseline emissions must be thoseaedeas if the biomass were burned in an
uncontrolled manner, the calculated baseline eanissare much lower than those that actually take
place due to biomass natural degradation. Thisdrappecause when biomass is dumped and left to
decay, it releases more of the carbon it contamaethane than when it is burned in the open &is T
results in a significantly greater baseline emissamnsidering the GWP of methane as GHG. This
consideration results in a very conservative basdbr the use of the biomass residues.

To complement the analysis above, the table belmws the expected consumption amounts per
biomass type before and after the implementatiadh@project activity and the corresponding basslin
for each type of biomass used.

CONSUMPTIONS AND BASELINES PER BIOMASS TYPES

[Biomass types Consumption before project activity Consumption after project activity Biomass situation Baselines per biomass types

%) BDty) %)
3" party biomass fram industrial operations [i] D(D‘l/n : UQE,W oo 106% Mot generated in the Vifiales sawrmil Duraped in piles / burned in the open-air
3 party biomass from forestry operations 0 0.0% 130,640 52.8% Mot generated in the Vifiales sawmill Dumped in piles / burned in the open-air
Internal hiomass from industrial operations 0 0.0% 90,000 36.5% Generated in the Vifiales sawmill Fuel for heat generation / dump the surplus
Total 0 0.0% 246,740 100.0%

Note: There are two types of biomass used in the proposed project activity: biomass from industrial operations and biomass

o forestry operations

According to the table above, it is clear thathis {particular case the proposed project activitglies
an additional consumption of biomass from induktifgerations and from forestry operations for elect
power generation.

It must be noted that normally, once sawmills hesved their internal need for heat, they sell the
surplus to local consumers (if possible) or singilcard the surplus in landfills. Since there is a
considerable surplus of unused biomass from indligtperations in the region, the baseline for the
surplus biomass generated by the Vifiales sawmilledlsas the baseline for the additional biomass th
would be used for electric power generation isdisposal or the uncontrolled burning of the biomass

residues.
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The same baseline analysis as the one presentee @balid for the biomass from forestry operasion
There is a considerable surplus of this type ofmaiss that is not used for energy purposes anditere
is burned in uncontrolled manner in the open agioply left in piles for natural decay.

Heat generation baseline

In the Sawmill industry, heat generation using lasmresidues is a common practice. As a result, the
proposed project activity does not claim emissiedtuctions due to this source.

Industry Current practice | Documentation/reference Description of the
in Chile technology used in the
absence of the proposeq
project activity
Sawmill ¢ Use biomass ¢ Company information of other relevant Sawm#l  Conventional low pressure
industry residues as fuel players in Chile. boiler on biomass residues
for heat generatiope  Forest industry publications such as Lignum for heat generation. No
(mainly wood Ecoamérica and Infor reports. cogeneration.
drying).
Panel board e Use biomass *  Company information of other relevant Pane| +  Conventional low pressure
industries residues as fuel board players in Chile. boiler on biomass residues

for heat generatiope

Forest industry publications such as Lignum

for heat generation. No

(presses and Ecoamérica and Infor reports. cogeneration.
drying).
Pulp industry |+  Pulp mills in ¢ AF-Celpap baseline mill design for several |+  Conventional low-pressure

Chile tend to be
(not all currently
are) self-sufficient
in electric power
generation.
Modern pulp mills
achieve this by
burning black
liquor in their
recovery boilers.

It is also part of
the business-as-
usual practice to
have a small
boiler for heat
generation (e.g. tq
aid start-up
operations). Thes
boilers usually run
on biomass fuels
(from the
debarking section
of the mill) or
fossil fuels.

Arauco pulp mill projects.

Pulp industry publications such as ATCP Ch

DIA and EIA studies of pulp mills in Chile by
other industry players. SEIA and CONAMA w
pages.

Other industry player’'s company information
their web pages. Other industry player’'s Anndy
Reports and Sustainability Reports.

International documentation on best practice
the pulp industry: Please see table 2.46 of the

BREF document (the "European IPPC Bureau.

2001. Integrated Pollution Prevention and
Control (IPPC), Reference Document on Bes
Available Techniques in the Pulp and Paper
Industry, Seville, Spain, p 111.". The link:
http://eippcb.jrc.ec.europa.eu/pages/FActivitie
htm).

boiler for heat generation
le. running on biomass or
fossil fuels. No
b cogeneration.

D

in
al

S in

%

The remaining step of the Combined Tool (Step 4¢dgiired to complete the demonstration of the
additionality of the proposed project activity; tbfore it will be presented in the following sectiof

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

As mentioned in section B.4, the Project Propoméihiuse version 02.2 of the Combined Tool to
identify the baseline and demonstrate additiona@gnsidering that the previous section of the PDD
addressed steps 1 to 3 (more related to the badlms section will go through Step 4, whichhie t
final step of the Combined Tool required to estbthe additionality of the proposed project atfivi

Previously, and according to the last version efRIDD Guidelines for Completing the Project Design
Document, point B.5 establishes that if the stgrtlate of the project activity is before the ddte o
validation, then evidence must be provided in otdeshow that the CDM was seriously considered in
the decision to proceed with the proposed projeiitity and therefore demonstrate additionalitytioé
project. Since the Vifiales biomass power plantqmtojtarted during the first half of 2008, theduling
evidence is provided to demonstrate that the imeeiwf the CDM was seriously considered in the
decision to proceed with the project activity:

Evidence of serious consideration of Climate Chaggtthe CDM at a corporate level:

» Arauco first considered the CDM principles in cogeation initiatives in 1998. A study called
“Estudio de Factibilidad de Cogenerar en CRilearried out by SERCOR S.A., a research
company; subsidiary of Arauco explicitly considethd benefits related to power cogeneration:
mainly higher efficiency and lower G@missions. It must be noted that unlike the emvirental
regulations in other countries, the Chilean envirental regulations do not consider £pollutant
and therefore, they do not contemplate any emiggistniction at all. As a result of this study and
other subsequent studies in the coming years, Arauicoduced the sustainability criteria in power
generation and made it part of its Environmentajp@rate Policy of Sustainable Development. As a
highly integrated conglomerate in the forest indyshrauco consistently and systematically applied
this policy throughout all the business areas ifctvithe company participates: forest management,
wood processing (sawmills), Hardboard/MDF/Plywoaaigl manufacturing, pulp producing and
power generation. Evidence that explicitly mentidnauco’s Environmental Corporate Policy and
its compromise towards sustainable developmenit of &s business areas and subsidiaries can be
found in Arauco’s 1997 to 2008 Annual Reports anthe Environmental and Social Responsibility
Reports.

» Arauco first considered the incentives of the CDM999. In the study “Proyecto de fijacion de
carbono en plantaciones de Pinus Radiata en lawl egiones, Chile*, carried out by the FIA
(Foundation for Agriculture Innovation). This studhas a result of a shared initiative of FIA,
CONAF (National Forestry Corporation) and Fore§alco (an Arauco subsidiary related to forest
management) and was aimed at developing a pati@paechanism that allowed small land owners
located in the coastal dry lands of the south dfedb reforest abandoned and/or eroded lands. The
study evaluated the financial feasibility of théorestation program and explicitly considered the
carbon revenues derived from the reforestationraragAs a result of this initiative, Forestal Celco

3 «Feasibility Study of Cogeneration in Chile”, tEaglish translation.
24 «Carbon capture project from Radiata Pine plaatain the VI and VIII regions, Chile”, the Englistanslation.
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and later on, Licancel (an Arauco subsidiary relatepulp production) implemented the
reforestation program. Since in those years the Q2 in its early beginnings, Arauco was unable
to certify the emission savings from this reforéstaproject. As a result, the company maintained
the reforestation program until 2002, the year maclv it was no longer feasible to maintain the
program without the economic incentives of the CDM.

* Arauco began the construction of its first CDM basa cogeneration project in April 2001, the
“Trupan Biomass Power Plant in Chile” (Ref. N° OR5Bhe plant became operational in 2003 and
the associated CDM project activity was successfelfjistered in June 06, 2006.

» Consistent with its policy of sustainable developirend considering the potential of the CDM,
Arauco implemented other cogeneration initiativelse “Nueva Aldea Biomass Power Plant Phase
1” (Ref. N°0258) which was started in September328@d the “Nueva Aldea Biomass Power Plant
Phase 2" (Ref. N° 0346), started in July 2004. Be¢he successfully registered as CDM project
activities during 2006.

« During 2002, SERCOR S.A. developed the study “Bate€arbond® about the Kyoto Protocol,
the CDM and the Carbon Market possibilities avdéadi that time. This study was presented to
members of the Arauco board and contributed tefdsk interest in the CDM and the Kyoto
Protocol.

» During 2003, considering that still no baseline meiblogy suitable for Arauco’s biomass projects
had been developed, Arauco decided to develomitsioternal CDM competencies and designed a
CDM baseline methodology that suited its biomaggeoeration projects. The first methodology
calculations are dated June/July 2003. As a re$tiftese developments, Arauco finally presented
the first CDM grid-connected baseline methodolagytfiomass projects in Chile (the NM0081) in
October 28 2004, and got the approval by the Executive Bbgrthe end of February 20855The
successful development of this methodology cleabwes Arauco’s serious commitment with the
CDM principles and its intention to continue deyglgy biomass power cogeneration initiatives in
the future.

» Unlike other companies, Arauco has developed its cempetencies in the CDM. As a result,
Arauco Bioenergia S.A., an Arauco subsidiary, hagdlalivision dedicated to the development of
new CDM project activities and the administratidrAcauco’s registered CDM projects.

In addition to the evidence presented above anarditty to EB 49, Annex 22, “Guidelines on the
demonstration and assessment of prior considerafitre CDM” (Version 03) , paragraph 6, for prdjec
activities with a start date before Augu&, 2008 and for which the start date is prior todage of
publication of the PDD for global stakeholder cdtetion (as it is the case of the Vifiales project
activity), the Project Proponent must demonstriaét the CDM was seriously considered in the degisio
to implement the project activity. Such demonstratiequires the following elements to be satisfied:

% «Carbon Bonds”, the English translation.

% Most of the supporting evidence mentioned herenbadeen included in this PDD, however the evigenit be
made fully available at the validation stage o$ fhioject activity.
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1) Demonstrate awareness of the CDM prior to the pt@etivity start date and that the benefits of the
CDM were a decisive factor in the decision to pextwith the project. Evidence to support this
would include, inter alia, minutes and/or notesited to the consideration of the decision by the
Board of Directors, or equivalent, of the projeattgipant, to undertake the project as a CDM
project activity.

2) The project participant must indicate, by meansebéble evidence that continuing and real actions
were taken to secure CDM status for the projegpiairallel with its implementation. Evidence to
support this should include, inter alia, contraith consultants for CDM/PDD/methodology
services, Emission Reduction Purchase Agreemetats, e

1) Awareness of the CDM and decisive role of the CDMhie decision to proceed with the Vifiales
project activity.

According to the evidence presented above, itdardhat there was plenty of awareness of the CDM
prior to the date if the publication of the PDD fgobal stakeholder consultation. Additional eviden
showing awareness of the CDM related to the Vifiptegect activity includes the following:

* The first presentations of the Vifiales projectigtito the Arauco management are dated September
2005. Such presentation was made to the Boardretiirs of Arauco Generacién, Arauco’s Power
business unit.

* The first assessments of the Vifiales project inGB#, considering the applicable baseline
methodology and the corresponding emission reduciidculation are dated January 2007.
Documented evidence of this includes excel spresetstand internal emails between Arauco
divisions. This assessment was later on incorpdiiatéhe financial evaluation of the proposed
project (see below).

To demonstrate that the CDM was a decisive fact@roceed with the Vifales project, the Project
Proponent would like to present several email conigations involving the relevant key decision
makers in Arauco for the Vifiales project:

« The CEO of Arauco,

*« The President of Arauco’s Sawmill business unit,

« The CEO of Arauco’s Power business unit,

+ Board of Director Members of Arauco’s Power and 8dlbusiness units,

In these communications it is clearly established the Vifales biomass power plant is considevdzket
developed under the CDM and therefore, they explionention and consider the CDM benefits
associated to the Vifales project activity. Sucmrmnications are dated befdtes starting date of the
Vifiales project activity (23/04/2008, see sectioafhis PDD).

The table also presents official evidence thahientonfirms and ratifies the intention of the Azau
management to develop the Vifiales power plant pteje a CDM project activity.
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N° Communication Description of the communication

1 Email date: 19/11/2008 (the email explicitly rsféo a financial The email contained the first financial evaluatgdrihe
evaluation that considered the benefits of the CBMed January, | Vifiales project, performed in January, 2008, inchitthe
2008). benefits of the CDM were included.
From: Analyst in Arauco Generacion, in charge ofgening the
financial evaluation of the Vifiales project.
To: Development Manager of Arauco Generacion, argé of
CDM project development in Arauco.

2 Email date: 16/04/2008 Provided a new estimate (in US$/year) of the CDbbime
From: Development Manager of Arauco Generaciéchiarge of associated to the Vifiales power plant. Also meeiibtne
CDM project development in Arauco. underlying assumptions associated to estimated Gizbme
To: CEO of Arauco Generacion. (e.g. quantity of electricity generated, biomassstonption,

etc.).

3 Email date: 16/04/2008 Email contained a brief presentation of the Vifidieancial
From: CEO of Arauco Generacion. evaluation in which the CDM income is explicitly m®ned
To: President of Arauco’s Sawmill business diviséord Board of and considered as part of the project
Director member of Arauco Generacion.

4 Email date: 17/04/2008 ldem as above.
From: President of Arauco’s Sawmill business divisand Board of]
Director member of Arauco Generacién.
To: Arauco’s CEO and Board of Director Member o&Aco
Generacion.

5 Email date: 21/04/2008 Email contained a Power Point presentation of tifeMs
From: CEO of Arauco Generacion. biomass power plant project in which the CDM incame
To: President of Arauco’s Sawmill business diviséord Board of explicitly mentioned and used in the financial enxadion that
Director member of Arauco Generacion. was considered in the decision to proceed withMifiales
Copy: Arauco’s CEO and Board of Director MembeAcduco project (see the Board of Director meeting below).
Generacion among others.

6 Email date: 22/04/2008 Email contained a Power Point presentation of tifeMs

From: CEO of Arauco Generacion.

To: Financial Analyst in Arauco’s Financial Divisio
Copy: President of Arauco’s Sawmill business domsand Board of
Director member of Arauco Generacién and AraucdO&nd
Board of Director Member of Arauco Generacion.

biomass power plant project in which the CDM incame
explicitly mentioned and used in the financial enxaion that
was considered in the decision to proceed withMifiales
project (see the Board of Director meeting below).

Sawmill division Board of Directors Meeting repo

Date of the meeting: May, 23rd, 2008.

Participants: Arauco’s CEO, Directors of Araucoadnill and
Power business units.

The last page of the meeting report confirms the@aml of
the Vifiales biomass power plant project. The meataport
explicitly mentions an IRR of the project thatlietsame as
the IRR found in the Vifiales power point preseptathat
considered the CDM income. This is the same powatp
presentation mentioned in the email communications
presented above and such presentation explicitigidered
the CDM income associated to the Vifiales biomasgepo
plant project.

Arauco publicly declared the consideration of the\Cin the development of the Vifiales project
activity in its 2008 Annual Repdft

Communication

Description of the communication

Arauco’s 2008 Annual Report and Environmental andi&@ Responsibility

Report.

Page 26 of the report states the following:

“(...) During 2008, ARAUCO initiated two projects forther

27 This report is publicly available &ttp://www.arauco.¢lunder “Media”, “Publications”, “Annual Reports”.

e
A ’
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increase its energy production from renewable nessufor
its own requirements and to increase its contrivuto the
Chile’s energy grid (SIC) by an additional 32 MWheTfirst
investment is (...). The second is the constructica o
biomass-based cogeneration power plant in the ¥iatea,
near Constitucion.

Both projects are being carried out as Clean Devetnt
Mechanism projects according to the Kyoto ProtoBgl.
generating CO2 neutral energy, they replace fdgsll-

generated electricity, which reduces greenhouse gas
emissions. These investments also demonstrate how
ARAUCO is working to address climate change. (...)"

The Declaration of Impact Assessment of the Vifiplegect was developed during the second half of
2008 by Arauco and was presented to the Envirorsthéntthorities in July 2008. The document
declares in pages 2 and 3 the following:

“It must be mentioned that the proposed projectéseloped within the framework of the Clean
Development Mechanism of the Kyoto Protocol of 198iich is aimed at stabilizing the Greenhouse

Gas Emissions in the atmosphere. The project wilkegate lower green house gas emissions by means of
generating renewable electric power which is nelitiaCO.. In this way, the project will comply with the
main goal of the UNFCCC of 1992 and the Kyoto Peot@f 1997, both treaties ratified by Chile. It is
estimated that the project will generate a reducidd greenhouse gases equal to 220,000 tons ¢f CO
equivalents per ye&t

(...)

In addition, and just as it has been mentionedeefthe proposed power generation type allows
Celulosa Arauco y Constitucion to consider thisjpcbas a CDM (Clean Development Mechanism)
project, developed under the Kyoto Protocol, allogv{the company) to certify carbon credits.”

2) Actions taken in parallel to the implementatiorttod Vifiales project activity aimed at securing the
CDM status of the Vifiales project

The Project Proponent took the following actions:

« InJuly, 19" 2008 the Project Proponent sent an email to DNWhgsfor a validation proposal for the
Vifiales CDM project activity.

« InJuly, 29" 2008, the Project Proponent signed a contract BN for validation services for the
Vifiales CDM project activity.

+ In July, 3'2008, the Project Proponent sent the first versidhe Vifiales PDD to DNV to be
published for public comments.

% This was a very preliminary estimation of the pmjactivitys credit generating capacity. Thislaiys the
difference between this estimation and the estonadone in this PDD.
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« InJuly 3t'2008, the Project Proponent contacted the Chilega in order to ask for the required
documentation required to obtain the Letter of Aywat for a CDM project activity. The Chilean
DNA replied with a mail dated August}' 2008.

Considering the evidence presented above, theafimitpcan be concluded:

* There was plenty of awareness of the CDM, both gareeral basis and in relation to the Vifiales
project activity before the starting date of theject activity,

 The CDM played a decisive role in the decision mgkirocess to go ahead with the Vifales project
(also before the starting date of the project #@giv

» The Project Proponent took continuing and reabastin parallel with the implementation of the
Vifiales project activity to secure its CDM status.

Step 4: Common practice analysis,

4.1 Other activities similar to the proposed projetactivity in Chile
4.1.1 Arauco initiatives:

Arauco is the only company to have developed bajesbiomass cogeneration technology to the point of
becoming a net power exporter to the grid in Chiles also the only company to have integrated the
cogeneration technology to industrial facilitie$igh normally do not use this technology to gereerat
power.

Arauco has two biomass cogeneration power plam#agito the proposed project activity: The Trupan
biomass power plant and the Nueva Aldea Phasemasi® power plant. Both projects were developed as
part of Arauco’s initiative in the CDM and are camtly registered CDM project activities:

¢ “Trupan Biomass Power Plant in Chile”, Ref: 0259
*«  “Nueva Aldea Biomass Power Plant Phase 1", Ref8025

4.1.2 Other company’s initiatives:

A relevant competitor in the pulp industry in Chihstalled a biomass (bark) power boiler (150 ton
steam/hr at 60 bar) inside one of its pulp millsisTinitiative was mainly oriented towards the gaien
of steam for a future wood products mill that vl installed near the pulp mill area. It will ajz@vide
additional steam to increase the electric poweegdion capacity inside the pulp mill to make itda
other company’s interconnected pulp mills in thgiaa) self-sufficient in electric power generation.

Today it is a common practice in the pulp indusioy to rely in external electric power sources, thut
generate all power internally. Older pulp mills eégss energy efficient (both in energy consumption
and generation capacity) so they were not necégsaii-sufficient in electric power generation.
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The rest of the biomass cogeneration initiativeShile are definitely not comparable to the propbse
project activity, since they are significantly stealscale than the Vifiales biomass power plant<6@
tvap/hr, saturated or near saturated steam atdsba MW, etc.).

4.2. Analysis of similar options observed in Chile

Other biomass cogeneration initiatives have beesgmted and discussed in the preceding sectiom Fro
the Project Proponent’s point of view, these itikies present clear differences that make the mego
project activity particular and unique in its typ&owever, even in the case these cogeneratioatinigis
were considered similar to the proposed projedtiagtbiomass cogeneration for additional power
generation would still not be the common practicany of the industries in which the proposed prje
activity is related to:

Electric power industry: The following table shows the biomass power gdi@raituation in the SIC
grid and in Chile:

2002 2003 2004 2005 2006 2007 2008

Total poweer generation in Chile (GWh) 42 B36 45,409 43 970 60837 53916 a6 279 56 679
Total biomass power generation in Chile (GWWh) 374 429 B49 516 a71 T4 884
Biomass power generation f total power generation in Chile (%) 0.9% 0.9% 1.3% 1.0% 1.1% 1.3% 1.6%

N® of biomass power plants in the SIC (and in Chile) (Number) 4 5 7 g 8 10 1
Total Murnber of power plants in the SIC (hurnber) 54 56 G0 57 70 90 106
Sources: CNE, <http:ffwww.cne.cli>, COEC-SIC.

Note: Biomass power generation includes all types of hiomass. 2008 includes 4 Arauco biomass power generation projects registered under the CDM

From the table above, it is possible to see theemdly low share of biomass-generated power cordpare
to the total power generation in Chile. Furthermdine table above does not consider some still non-
registered CDM projects from Arauco. In other woiidghe last years there has not been any other ne
biomass power plant added to the SIC, other thamties built by (mostly) Arauco under the CDM.

Sawmill industry: As mentioned in the preceding section of this PD2007 there were 1,310
sawmills in Chile. According to Infor, the typigatocess flow chart of a well-established sawmill
includes an artificial drying stage of the sawnltén It must be mentioned that in 2007 stage was
applied to 54.2% of the total sawn timber produice@hile. In addition, only the “Very big scale”
sawmills are capable of implementing this procesbtaey do it in 64.6% of their total output.

Artificial drying is accomplished using two techoig. The first one uses traditional drying chambers
which the wood is dried at approximately 70°C amtiant pressure. The energy required to heat the
chamber is normally generated by a saturated sbedler fuelled by the wood residues from the same
saw-milling process. The second consists in vacdryimg, in which the wood is dried in a vacuum
chamber at ambient temperature. This system is efficgent than the previous one, but implies the
consumption of electric power, which is supplieahfirthe grid. On-site electric power cogeneratiamifr
biomass sources is not considered (even hardlyiomett) as normal practice in this induétry

Other comparable industries: Plywood, MDF and othemwood panel board industries:Like
sawmills, plywood mills and other wood panel pradganills are not designed to operate with high
pressure steam, so on-site power generation isamsidered a normal practice either. In Chile trzeee

2 Refer to “Boletin Estadfistico 123", “La Industdal Aserrio, Chile 2008”, that provides a descoiptof the
Sawmill industry in Chile.
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two cogeneration initiatives comparable (in scope scale) to the proposed project activity: theparu
and the Nueva Aldea Phase 1 cogeneration powetsplamned by Arauco. As mentioned before, both
initiatives have been implemented under the CDM.

Pulp industry: Though cogeneration is widely used in the Pulugtiy and part of the business as usual
practice, only modern pulp mills tend to be seffisient in thermal and electric power generatibm.

these mills, all internal thermal and electric powexjuirements are served by burning black ligadhe
recovery boiler (not biomass from industrial andfmestry operations), which is part of the Kraft
process. In some cases, a small (50 to 80 tonibmdss (bark) power boiler to supplement internal
thermal and electric power generation is also aw®rsid a normal practice. However, it is not the
common practice in Chile (or in the world) thatwdpmill becomes a net electric power exporter and
operates as a power plant in the grid to which @dnnected. Even today, there are examples of pulp
mills recently built in Chile that are not self-Baient in electric power generation, and must @ty

power from the grid to serve their internal poweguirements on a normal basis.

According to the analysis above, the following dosmns can be drawn:

1. The Vifales biomass power plant project is onéneffew of its type in Chile.

2. Biomass cogeneration projects in the Sawmill antePhoard industries are not observed as
common initiatives.

3. Biomass cogeneration projects in the Power indwstyequally unique and therefore not
observed as common initiatives either.

4. The utilization of the biomass cogeneration tecogplin the Pulp industry context is normally
used. However, this technology is used for makiveggulp mill facility self-sufficient in heat
and electric power generation and not for makirgfétility generate surplus power to the grid
In addition, there are sufficient differences ialscand context to make the proposed project
activity not comparable to power generation initias in the Pulp industry.

For these reasons, the Vifiales biomass power ptaject activity is not considered to be part & th
common practice in the relevant (and comparabi)stry (ies) in Chile and therefore, considered
additional from a common practice analysis perspect

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

Baseline case scenarios

According to the ACM0006 (Version 09), the ProjBcoponent must select a suitable combination of
baseline scenarios for power, heat and biomasssi@ening the analysis for the baseline done inigect
B.4 and Table N° 2 of the ACMO0006 (Version 09), sisenario that best fits with the chosen baseline
scenario of the proposed project activity is Scienldf 3:

Combination of baseline scenarios chosen for the #¥ales biomass power plant project
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Scenario Project type Baseline scenario
Power generation | Use of biomass Heat generation
3 Power projects P4 Bl H4

Scenario N° 3 fits exactly with the baseline scienanosen for the proposed project activity. A deth
analysis of this scenario in the context of thggubactivity situation is provided below:

From scenario N° 3 in Table N° 2, page 10/77 ofAB8&0006 (Version 09):

“The project activity involves the installation afnew biomass residue fired cogeneration plant sitex
where no power was generated prior to the impleatent of the project activity.”

This is the case of the proposed project actigityce a new 210 (ton/hr), 85 bar power boiler add a
MW condensing/extracting turbogenerator will betafied in a site where no power was generated
before. In fact, before the implementation of thejgct activity, the Vifiales sawmill obtained thewer
from the grid.

“The power generated by the project plant is fet ithe grid or would in the absence of the project
activity be purchased from the grid.”

This is precisely the case with the proposed pt@etvity, since a fraction of the power that wit
generated by the new cogeneration power plantsitonsumed by the Vifiales sawmill and the rest
will be injected to the grid. As said before, ir thbsence of the proposed project activity, thershw
would have continued sourcing its power from thd.gr

“The biomass residues would in the absence of thiggt activity (a) be used for heat generation in
boilers at the project site and (b) be dumped @rtledecay or burnt in an uncontrolled manner with
utilizing it for energy purposes. This may appby,éxample, where the quantity of biomass resithues
was not needed for heat generation was dumpedpléfcay or burnt in an uncontrolled manner prior
to the project implementation.”

This is the case with the proposed project actidiyce in the absence of the new power plantwa lo
pressure boiler would have used a fraction of ibenbss residues used by the proposed project ctivi
to generate heat and the rest of the biomass viave been dumped or left to decay or burnt in an
uncontrolled manner without utilizing them for egyepurposes.

“The heat generated by the new cogeneration plamilein the absence of the project activity be
generated in boilers using the biomass residuesatefired in the cogeneration plant.”

As was said before, in the absence of the proppsmgdct activity, a low pressure boiler would have
been installed, which would have generated the feegiired by the Vifiales sawmill.

To complement the analysis above, the ACMO0006 (\@ar89) requires in page 6/77 to provide the
following information:

For each power plant that was operating at the pragct site during the most recent three years prio
to the start of the project activity:
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Type and capacity of the power plant: There wapower plant operating at the project site befoee th
implementation of the project activity.

Types and quantities of fuels that have been uséuki | Not applicable.
power plant during the most recent three years poio
the start of the project activity:

Does the plant continue to operate after the efatte | Not applicable.
project activity?:

For each boiler or other heat generation equipmenthat was operating at the project site during the
most recent three years prior to the start of the mject activity:

Type and capacity of the boiler: There was no bateother heat generation equipment operatingrbefo
the implementation of the project activity.

Types and quantities of fuels that have been uséuki| Not applicable.
boiler during the most recent three years prich&
start of the project activity:

Does the boiler continue to operate after the sffatie | Not applicable.
project activity?:

For each boiler or power plant installed under theproject activity:

Type and capacity of boilers and/or power plants: |«  One 210 (t/hr), 85 bar power boiler.
*  One 41 MW condensing/extracting turbogenerator.

Types of fuels that are planned to be used: e 130,640 (BDt/yr) of biomass from forestry operati¢gharvesting,
pruning and thinning).

e 26,100 (BDt/yr) of biomass from industrial operasdafrom
nearby sawmills).

« 90,000 (BDt/yr) of biomass from industrial operasafrom the
Vinales Sawmill).

e 538 (ton/yr) of fuel oil N°6 due to operational seas.

e 61,320 (ton/yr) of fuel oil N°6. This consumptiagaccasional ang
subject to convenient power prices. This consumptias not
considered for emission reduction calculation is #DD.

e 400 (It/yr) of LPG. This consumption is relatedstart-up
operations of the power boiler and is not relatethe
implementation of the project activity.

For each new boiler or power plant that would be istalled in the absence of the project activity:

Type and capacity of boilers and/or power plants: A 60 (t/hr), 20 bar biomass boiler.
*  No power generation capacity added.

Types of fuels that are planned to be used: » 104,900 (BDt/yr) of biomass from industrial opeoas.

For more detailed information about the biomasgs$ygnd quantities used before and after the
implementation of the proposed project activityggse see table “Consumptions and baselines per
biomass types” in section B.4 of this PDD.

Equation used to calculate emission reductions

The net emission reductions of the proposed praijeiitity are calculated through equation 1 of the
ACMO0006 (Version 09):

ERy = ER‘neaty + EReIectricily,y + BEbiomassy - I:)Ey - Ly
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Where:
ER/ = Emission reductions of the project activityidgrthe year y (tC&yr).
EReectriciyy=  Emission reductions due to displacement oftetety during the year y (tC@yr).
ERneaty = Emission reductions due to displacement of Haeng the year y (tC&yr).
BEpiomassy= Baseline emissions due to anthropogenic sowfce®mass residues during year y

(tCOelyr).
PE = Project emissions during the year y (#60©).
Ly= Leakage emissions during the year y (#@0).

Since the proposed project activity does not coptata emission reductions on heat generation from
biomass residues, equation 1 results in:

ERy = ERaIectricity,y + BEbiomassy - PEy - Ly

Project emissions

Project emissions for the proposed project actiary calculated through equation 2 of the ACM0006
(Version 09):

PE, = PET, + PEFF, + PEc., + GWR,,, * (PEqomasscray + PEuncray)

Where:

PET, = CQ emissions during the year y due to transport efiilomass residues to the project
plant (tCQ/yr).

PEFF, = CGQ, emissions during the year y due to fossil fueldic by the generation facility or
other fossil fuel consumption at the project ditattis attributable to the project activity
(tCGulyr).

PEecy = CGQ, emissions during the year y due to electricitystonption at the project site that is
attributable to the project activity (tG®r).

GWPghs = Global Warming Potential for methane valid floe relevant commitment period.

PEgiomass.chay= CH, emissions from the combustion of biomass residueisig the year y (tCifyr).

PEwcray=  CH, emissions from waste water generated from théntexat of biomass residues in
yeary (tCH/yr).

Since the proposed project activity does not geaavastewater originating from the treatment of the
biomass, equation 2 results in:

PEy = PETy + PEFFy + PEEC,y +GWF():H4* PEBiomassCH4,y

a) Carbon dioxide emissions from combustion of fogduels for transportation of biomass residues
to the project plant (PET,)

The proposed project activity contemplates theaiselditional biomass residues from industrial and
forestry operations. Since the transportation chsesidues is done by vehicles (trucks), the toje
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Proponent will use Option 1 provided by the ACMO@0@rsion 09) in page 27/77. This option
contemplates the possibility to use two equatiatisynatively:

PET, =N, * AVD, * EF, cony

or
D BFR,
PET, = k 3 * AVD, * EF; coay
y
Where:
PET, = CGO, emissions during year y due to transport of tleenlaiss residues to the project plant
(tCGulyr).
Ny = Number of truck trips during the year y.
AVD, = Average round trip distance (from and to) betwéhe biomass residue fuel supply sites

and the site of the project plant during year y)km
EFnco2y=  Average C@emission factor for the trucks measured duringytres y (tCQ/km).

BFry = Quantity of biomass residue type k combustetiénproject plant during the year y (tons
of dry matter or liter).

TLy = Truck average biomass transportation capatsity)

k= Types of biomass residues used in the prajlecit and that have been transported to the

project plant in yeary.
In this case, the Project Proponent will use tleoise equation to calculate PET
It must be noted that project emissions relatetiivosource will only be accounted for the addiéibon
consumption of biomass from industrial/forestry i@tiens related to the additional power generation.
The way in which the quantity of additional biom&ssalculated will be presented in the sectioates
to the baseline emissions calculation.

b) Carbon dioxide emissions from on-site consumptioof fossil fuels (PEFE)

According to the ACM0006 (Version 09), the ProjBcoponent must use the last version of the “Tool to
calculate project or leakage €@missions from fossil fuel combustion”. Accordirmgthis tool and
considering the availability of information in tikeuntry in which the proposed project activity is
implemented, the project proponent will use théofeing approach for determining G@missions:

PEqc,, =Z(Fci,j,y*COEFi,y)

Where:

PEecjy = CGQ, emissions from fossil fuel combustion in procedsijing the year y (tC&yr).
FGjy = Quantity of fuel type i combusted in processijing the year y (mass or volume unit/yr);
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COEFR,y = CQ emission coefficient of fuel type i in year y (tg@ass or volume unit);
i= are the fuel types combusted in process jrduttie year y.
The CQ emission coefficient COEfwill be calculated using approach B of the “Tamktlculate

project or leakage CCemissions from fossil fuel combustion”, which cisits in calculating the
coefficient based on the net calorific value and, €@ission factor of the fuel type i, as follows:

COEE, =NCV,, * EF,, ,

Where:

COEF, = CG, emission coefficient of fuel type i in year y (t&@ass or volume unit);
NCViy = Weighted average net calorific value of thd fype i in year y (tC@GJ);
EFcoz,iy = Weighted average G@mission factor of fuel type i in year y (tgGJ);

i= Fuel types combusted in process j during e y.

For NCV,, and Eko,, monitoring, the Project Proponent will use IPCGadé values for the emission
reduction calculation in this PDD. For subsequeahitoring, the project proponent may use other
sources, in accordance with the guidance of the BQM (Version 09) monitoring methodology and the
corresponding tool.

Project emissions will be determined for the follogecombustion processes j:

Fossil fuels combusted in the project plant duthegyear y (Ffojectplant.iy)-

The proposed project activity includes the posisibilf co-firing some fossil fuels due to operatibn
reasons (i.e. start-up operations, biomass bemavét in winter, etc.) and to a limited extentetthance
the economic performance of the power plant duhigy-power price market conditions. In the first
case, fossil fuel used due to operational reasdhbevmeasured and scaled down in proportion & th
biomass associated to the project activity (i.emtzss related to electric power generation). In the
second case, fossil fuel is attributed completelgléctric power generation, therefore it will be
considered fully as a project emission source.

As a result, fossil fuel consumption attributaldete project activity may happen under the follogvi
circumstances:

1. Operational reasons: Consider additional fossil §easumption attributed to the project
activity.
2. Power generation: Consider all fossil fuel amowstsd to enhance electric power generation.

Fossil fuels combusted at the project site for otheposes that are attributable to the projecviget

during year y (FRojecsite.i-

These include:

» Fossil fuels combusted due to the on-site trangfiort of the additional biomass to the power plant.
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» Fossil fuels combusted due to the additional adigssal of the power boiler derived from a higher
biomass consumption.

In this case, the fossil fuel consumption that Wélconsidered as a project emission source isrtee
related to the additional biomass consumption fardcorresponding ash disposal) under the proposed
project activity.

¢) Carbon dioxide emissions from electricity consumtion (PEgc )

The proposed project activity does not imply elietr consumption at the project site, other thiam t
power consumption of the new Vifales biomass pgMaatt (i.e. new pumps, fans, etc.). According to
page 29/77 of the ACMO0006 (Version 09), all theidddal electricity consumption related to the g
activity is already accounted in the calculatiortt@f net electric power generation (in additioth
baseline scenario) of the Vifiales biomass powertptherefore no project emissions are calculated d
to this source.

Nevertheless, if in the future the project activitgorporated additional electric power consumption
attributable to the project activity (e.g. for maaoftal treatment of the biomass residues) this sons
source will be calculated and considered as a grejmission source. The calculation will be perfedn
as indicated in the ACMO0006 (Version 09), whichitades the use of the last approved version of the
“Tool to calculate project emissions from electsicGGonsumption”.

d) Methane emissions from combustion of biomass riesies (PEsiomass.cHa.y)

Since this source is included in the project boupndamissions are calculated using equation 6 ef th
ACMO006 (Version 09):

PEBiomassCHA,y = EFCH4,B|: * Z BFk,y *NCVk
k

Where:

BF, = Quantity of biomass residue type k combustetiénproject plant during the year y (tons
of dry matter or liter).

NCV, = Net calorific value of the biomass residue tig&J/ton of dry matter or GJ/liter).

EFchapr= CH, emission factor for the combustion of biomassd@ss in the project plant
(tCHYGJ).

The methodology provides in Tables 4 and 5 defallies for the methane emission factor. The
selection and justification of the methane emis$amtor used is explained in the following subsatinf
this PDD.

e) Methane emissions from waste water treatment (R cray)

The proposed project activity does not imply theegation of wastewater from biomass treatment under
anaerobic conditions. However, in the unlikely evibiat this situation changed in the future, this
emission source will be determined according togihidance of the ACM0006 (Version 09).
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Baseline emissions

a) Emission reductions due to displacement of elewtity

Emissions reductions due to the displacement atrédity are calculated using equation 8 of the
ACMO0006 (Version 09):

ERelectricity,y = EGy * EF

electricity,y

Where:

EReectriciyy=  Emission reductions due to displacement oftatety during the year y (tC@yr).

EG = Net quantity of increased electricity genenatis a result of the project activity
(incremental to baseline generation) during the yg&wh).

EFeecriciyy=  CQ emission factor for the electricity displaced doi¢he project activity during the
year y (tCQ/MWh).

Determination of EFeiectricity.y

According to the corresponding baseline scenarieliectricity generation (P4), the proposed project
activity displaces electricity from other grid-cauted sources. In this case, the emission factdh&
displacement of electricity should correspond ®dhd emission factor (Efcuicityy = EFyriay) and
EFyiay shall be determined as follows:

+ Since the proposed project activity involves a pogapacity addition higher than 15 MW, gk is
calculated as a combined margin (CM), following ¢fuédance in the section “Baselines” in the
“Consolidated baseline methodology for grid-conadatlectricity generation from renewable
sources” (ACM0002). The ACMO0002 (Version 10) refershe “Tool to calculate the emission factor
for an electricity system” for the proper calcubatiof the EBecuicty,y

According to the “Tool to calculate the emissiootéa for an electricity system (Version 02)” the
following steps must be followed:

Step 1:ldentify the relevant electric power system.

The tool establishes that the Project Proponenildhese the electricity system to which the proplose
project activity is connected to, provided there a0 significant transmission constraints.

The proposed project activity is connected to teat€l Interconnected System of Chile (SIC). The SI
is composed by the transmission lines and thedaterected power plants that operate from Rada de
Paposo in the north (Il Region), to Isla Grandé€Ctidoé in the south (X Region). The SIC is the &ty

of the four transmission systems in Chile, accaunfor about 75% of the power generation capadity o
the country and supplying to approximately 93%haf total population. The SIC has no interconnection
with any other transmission system in Chile orha tegion.
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According to the criteria indicated in the tool fstablishing the presence of significant transioss
constraints, the Project Proponent verified thatenof the conditions are satisfied in the caséef3IC
system. In particular, the Project Proponent vedifihat:

1. Prices in the SIC do not differ more than 5% duB8§o or more of the year and

2. There is no transmission line in the SIC that israped at 90% or more during 90% or more of
the year.

The corresponding assessment for the SIC grid was ftbr the year 2008. The study will be provided a
supporting evidence during the validation of thegmsed project activity.

The absence of significant transmission constramtise transmission systems can be further
substantiated by the Short Law N° 1 (March, 2004)s law mandates transmission companies to assess
their transmission systems every 4 years and nmakeeanecessary investments in order to secure the
quality and safety of the transmission service.

Step 2:Choose whether to include off-grid power plantghie project electricity system (optional).
Not applicable in this case.
Step 3:Select a method to determine the operating m#@jvh).

The “Tool to calculate the emission factor for #&ctricity system” offers four options to calculdte
Operating Margin emission factor:

a) Simple OM,

b) Simple Adjusted OM

c) Dispatch Data Analysis OM
d) Average OM

Considering the characteristics of the SIC systig (ow-cost/must run power generation) and
availability of information, the Project Proponevitl choose option b) to calculate the Operatingriylia
(OM).

The Simple Adjusted OM method requires identifyiog cost/must run resource from other power
sources (m):

Z Ec-:'m,y |:IEFEL,m,y Z EGKy DEI:EL,k,y

EF +1, B
Y EG,
g Y

grid OM-adj,y — (1_/1y) B Z EGm,y

Where:

EFgria.om-adiy= Simple adjusted operating margin £#mission factor in year y (tGOIWh).
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A= Factor expressing the percentage of time wberncbst/must-run power units are on the
margin in yeary.

EGny = Net quantity of electricity generated and deded to the grid by power unit m in year y
(MWh).

EG, = Net quantity of electricity generated and deded to the grid by power unit k in year y
(MWh).

EFeLmy = CQ, emission factor of power unit m in year y (tZkawh).

EFeLky = CQ, emission factor of power unit k in year y (t&&@Wh).

m = All grid power units serving the grid in ygaexcept low-cost/must run power units.

k= All low-cost/must-run grid power units servittge grid in year y.

y= The relevant year as per the data vintageerhmsStep 3.

According to the baseline methodology, it is pogstb calculate the Operating Margin using data
vintages for year(s) y:

* Ex-ante optionThe emission factor is determined once at thelgtibn stage, thus no
monitoring and recalculation of the emissions faduaring the crediting period is required, or

* Ex-post optionThe emission factor is determined for the yeawliich the project activity
displaces grid electricity, requiring the emissiéestor to be updated annually during
monitoring.

The Project Proponent will use tB&-post optiorto calculate the OM; that is, the OM will be cdated
the year in which the project generation occurs.

The Project Proponent will use:

* Option A to calculate the Bfg owm-adgjy USe information based on the net electricity gatien
and a C@emission factor for each power unit.

e Option Al for calculating the emission factor otlkegower unit m: Use information based on
fuel consumption and electricity generation of epotver unit m.

Step 4:Calculate the operating margin emission factoogetiog to the selected method.

This is done in section B.6.3 of this PDD.

Step 5:ldentify the group of power units to be includedtie build margin.

This is done in section B.6.3 and in the Annex &af PDD.

In terms of data vintage, the Project Proponeritakibose Option 2:

For the first crediting period, the build marginission factor shall be updated annually, ex-post,
including those units build up to the year of régison of the project activity or, if informatiamp to the

year of registration is not yet available, inclugithose units build up to the latest year for which
information is available, For the second credifegiod, the build margin emission factor shall be



7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCe
& ~

CDM - Executive Board

page 60

calculatedex ante as described in Option 1 above. For the thirditrey period, the build margin
emission factor calculated for the second creditiedgod should be used.

Step 6:Calculate the build margin emission factor.

This is done in section B.6.3 and in the Annex &af PDD.

Step 7:Calculate the combined margin emission factor.

This is done in section B.6.3 and in the Annex &haf PDD.

It must be noted that according to the guidanceigeal by the “Tool to calculate the emission fadtor
an electricity system”, page 16, there are no mesito depart from the suggested weights, therdfere

Project Proponent will choose the following option selecting the weights:

*  Weights: wyy = 0.5 = wy = 0.5 for the first crediting period and
*  Weights: wyy = 0.25 = wy = 0.75 for the second and third crediting periods.

Determination of EG

According to page 33/77 of the ACMO0006 (Version,@8)this case, EGcorresponds to the net quantity
of electricity generation in the project plant:

EGy = EGprojectplam,y
Where:
EG = Net quantity of electricity generation as auteef the project activity during the year y

(MWhyr).
EGuojectpianty= Net quantity of electricity generated in thejpct plant during the year y (MWh/yr).

b) Emission reductions due to biomass piling to natal decay

According to the ACMO0006 (Version 09), in cases wehine most likely scenario for the use of the
biomass residues is that the residues would be ddmapd left to decay under mainly aerobic condition
(B1), the corresponding baseline emissions musahmilated assuming that the biomass residues would
be burnt in an uncontrolled manner. Therefore pdgeline emissions are calculated using equatiaf 46
the ACMOO006 (Version 09):

BEbiomassy = GWI%H4 * Z BFPJ,k,y * NCVK * EFbuming,CH 4k,y
k

Where:
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BEsiomass,y= Baseline emissions due to natural decay oribgrof anthropogenic sources of biomass
residues during the year y (tG&dyr).
GWPghs = Global Warming Potential of methane valid floe tommitment period (tG&/tCH;,).
BFpjky= Incremental quantity of biomass residue typséd as a result of the project activity in
the project plant during the year y (tons of drytteraor liter).
NCV, = Net calorific value of the biomass residue tid&J/ton of dry matter or GJ/liter).
ERsurning.cha ky= CH, emission factor for uncontrolled burning of therbass residue type k
during the year y (tCHGJ).
k= Types of biomass residues for which the idietibaseline scenario is B1 or B3 and for

which leakage effects could be ruled out with ohthe approaches;| L, or L
described in the leakage section.

According to page 48/77 of the ACM0006 (Version,@Bg biomass related to the project activity must
be determined using equation 42 and 43 as follows:

Q..

— _ projectplant,y

BFsky =BRy o
‘gboiler NC\/k

and
* — * _ Qprojectplant,y
D BFoyuy * NCV, =) BF,,* NCV — Py
k k boiler
Where:
BFpyky= Incremental quantity of biomass residues typedd as a result of the project activity in
the project plant during the year y (tons of drytteraor liter).
BFy, = Quantity of biomass residue type k combustetiénproject plant during the year y (tons
of dry matter or liter).
NCV, = Net calorific value of the biomass residue tig&J/ton of dry matter or GJ/liter).
Qerjectplanty= ~ Quantity of heat generated in the cogenergirofect plant from firing biomass residues
during the year y (GJ).
Ehoiler = Energy efficiency of the boiler that would beed in the absence of the project activity.

It must be noted that according to the ACM0006 fumr 09), the equations above will be applied based
on the specific circumstances of the project atgtithereby ensuring that the total incrementalngjityg

of all biomass residues types k used as a resthiegbroject activity corresponds to the difference
between the total quantity of biomass residues irstte project plant and the total quantity thatnd

be required to generate heat in boilers in theratesef the project activity.

Leakage emissions

According to the ACM0006 (Version 09), page 52Mere the most likely baseline scenario is that the
biomass residues are dumped or left to decay ot louan uncontrolled manner without utilizing them
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for energy purposes, project participants shalla@estrate that the use of the biomass residuesrdies
result in increased fossil fuel consumption elsewhe
To assess possible leakage effects of this biotypssthe Project Proponent will choose option L2,
which requires establishing that the quantity dikable biomass residues of this type in the reggaat

least 25% larger than the quantity of biomass tessicbf this type that are utilized.

Though the possibility of leakage in the proposegjget activity is very low, in case it occurs, kege
emissions will be calculated according to equadidrin page 53/77 of the ACM0006 (Version 09).

Ly = EFCOZ,LE * Z BFPJ,k,y * NC\/k
k

Where,

Ly= Leakage emissions during the year y (#@6).

EFcoze= CO, emission factor of the most carbon intensive figdd in the country (tC£45J).

BFpyky= Incremental quantity of biomass residue typmséd as a result of the project activity in
the project plant during the year y (ton of fry teabr liter).

k= Types of biomass residues for which leakafecef could not be ruled out with one of
the approaches;| L, or L above.

NCV, = Net calorific value of the biomass residue tyd&J/ton of dry matter or GJ/liter).

Default values

a) Methane emission factor for uncontrolled burningof biomass

According to the baseline methodology ACM0006 (\tar<)9), page 51/77, the Project Proponent may
undertake measurements or use referenced deféudtsvi@ calculate the GHbaseline emissions from
uncontrolled burning of biomass. In order to acclshpa higher accuracy in the baseline emission
calculations, the Project Proponent conducted @ lmeasurement of this factor at the start of ttoget
activity instead of using the default value proddsy the methodology.

During March 2009, the Project Proponent hiredul®. Forest Service of Missoula, Montana, USA to
conduct a measurement of the £#nission factor for uncontrolled burning of thengsbiomass types
that will be burned as a result of the Vifiales Cpidject activity. The results are the following:

» Biomass from third parties (mix of sawdust and pe®B0 (Kg CH/TJ) and a standard deviation of
168 (Kg CH/TJ).

» Biomass from forestry operations (from harvestthgning and pruning operations): 114 (Kg
CH,/TJ) and a standard deviation of 114 (Kg,dH).

These results were obtained during the dry seas@hile (end of summer), when the biomass is dryer
and the weather conditions favor a more efficiemhlbustion of the biomass residues. As a resulégthe
results reflect the lower boundary of methane emistctor that would be obtained if measurements
were carried out during the full year. This apptoa@s deemed appropriate by the Project Proponent,
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since it leads to a more conservative emissionateaiu calculation for the project activity. For neor
details, please see Annex N° 3 of this PDD.

Considering the results above and Table 6 of th1B@6 (Version 09) baseline methodology, the
corresponding conservativeness factors for thessuements afe

* Biomass from third parties (mix of sawdust and labko4.
» Biomass from forestry operations (from harvestthignning and pruning operations): 0.89.

These factors led to the following adjusted methemession factors for the two types of biomass
burned:

» Biomass from third parties (mix of sawdust and a8k 4.2 (Kg CH/TJ).

» Biomass from forestry operations (from harvestthnning and pruning operations): 101.46 (Kg
CH,/TJ).

b) Methane emission factor for controlled burning ¢ biomass

According to the baseline methodology ACM0006 (\M@1<9), page 29/77, the Project Proponent may
conduct measurements at the plant site or use 4Lt values. In this case, the Project Proponent
decided to measure the methane emission factortfierpower boiler flue gases, in accordance wigh th
ACMO0006 (Version 09) monitoring methodology. Thenservativeness factor will be determined each
time, in a similar way as it was determined for tileontrolled burning of biomass residues, above.

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

Data / Parameter: GWPch4

Data unit: (tCQetCHy)

Description: Global Warming Potential for GH

Source of data used: IPCC

Value applied: 21 for the first commitment peri&hall be updated according to any future
COP/MOP decisions.

Justification of the Until the next COP/MOP decision, it is the acceptallie for emission

choice of data or reduction calculations in CDM project activities.

description of
measurement methods
and procedures
actually applied:
Any comment: -

| Data/ Parameter: | EGiaseire

% A confidence interval for the sample mean was usetktermine the assigned uncertainty band and the
corresponding uncertainty range.
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Data unit: (MWhlyr)
Description: Electricity consumption of the refeter(baseline) plant.
Source of data used: Energy/mass balance of ggheatating plant by Arauco.
Value applied: 0.7 MW
Justification of the The chosen value corresponds to a realistic (eo)pgtimation of the electric
choice of data or power consumption of a heat generation plant imsids:

description of
measurement methods
and procedures
actually applied:

Any comment: This power consumption must be comeién the determination of the net
electricity generation of the project plant. Forrmdetails, please see EiG
section B.7.1 of this PDD.

The value used in this case is consistent witlohitselectricity consumption
data of steam generating power plants in the Aragagamill division.

Data / Parameter: ERuming.cHaky

Data unit: (tCHIGJ)

Description: CH emission factor for uncontrolled burning of therbass residue type k
during yeary.

Source of data used: Direct measurements at theo$tdne project activity.

Value applied: » Biomass residues from industrial operations (masalydust and bark from

sawmills): 0.0008742 (tCH#GJ) or 874.2 (Kg CKHTJ). This value includes
the adjustment of a conservativeness factor 0f.0.94

» Biomass residues from forestry operations (maininbhes from
harvesting, pruning and thinning operations): 01@e6 (tCH/GJ) or
101.46 (Kg CH/TJ). This value includes the adjustment of a
conservativeness factor of 0.89.

Justification of the The CH, measurement was performed for the biomass typesvili be used as
choice of data or a result of the implementation of the Vifiales pcogctivity. For a detailed
description of description on the methods used, please see Annéig PDD.

measurement methods
and procedures
actually applied:

Any comment: Differences between IPCC default valaied the measured values are due tp
the compactness level of the biomass residues turmease of the biomass
from industrial operations, the biomass is denpalsked allowing for very
little oxygen in the combustion process. This letmdsigh methane emission
factors. In the case of the biomass from forespgrations, the biomass
(mainly branches) allow for plenty of oxygen durihg combustion, which
leads to much lower methane emission factors. Téesored values are
consistent with values obtained in other parthefword under similar
conditions.
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B.6.3. Ex-ante calculation of emission reductions:

Notes:

1. The emission reduction calculations below correddoran expected year of operation of the
project plant.

2. Baseline and project emissions calculations bel@y present some minor imprecision due to
some decimal rounding.

Project emissions

a) Carbon dioxide emissions from combustion of fogduels for transportation of biomass residues
to the project plant (PET,)

The proposed project activity includes two typesioimass: a mix of sawdust and bark from sawmmills i
the nearby area and biomass residues from forepasations, which are brought by trucks to the new
power plant.

Under normal conditions, the new power plant wahsume 246,740 (BDt/yr) from which 156,740
(BDt/yr) would have to be brought by truck to th#&les sawmill. Since in this case all this biomiass
attributed to the project activity (power generajicall the emissions associated to the transpontaff
these residues must be accounted as project emssgiocording to Option 1, equation (4) of the
ACMO006 (Version 09) and using some data estimiates the Vifiales sawmill, the emissions related to
this source can be calculated as follows:

(1) Biomass attributable to the project activitgpght from &' parties (dry) 156,740 (BDtlyr)
(2) Biomass average humidity (wet basis) 50%

(3) Approximate load for 1 trip 26 (ton/truck)

(4) Average trip distance between the biomass supts and the plant (one way) 120 (km)

(5) Emission factor for heavy truck transportat{th 1.571 (kgCQ/km)

(*) This parameter was calculated using the Di€@] emission factor and the performance index of theks (2.0 Km/It), provided by the
Vifales power plant, and the “Tool to calculatejpcb or leakage COemissions from fossil fuel combustion”.

Calculations:

(6) Biomass transported (wet) (D/[1-(2)] 313,48@t ton/yr)
(7) Number of trips needed for the Plant per year 6) /(3) 12,057 (trips/yr)

(8) Total distance travelled, considering roung tri (4)*(7)*2 2,893,662 (km/yr)
(9) Total emissions | (5)*(8)*(1ton/1,000kg) 4,545Q0,/yr)

b) Carbon dioxide emissions from on-site consumptioof fossil fuels (PEFF)

Fossil fuel consumption in the power boiler atttdhle to the project activity:
It is expected that 352 (ton/yr) of fuel oil atuitied to the project activity will be consumed ie fhower
boiler. According to this, the corresponding entdssican be calculated as follows:
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Data/estimates:

(1) Fossil fuel used in the power boiler attriblgaio the project activity 352 (ton/yr)

(2) Fossil fuel net calorific value 41.7 (GJ/ton)

(3) Fossil fuel C@emission factor 0.07880 (tCQGJ)
Calculations:

According to this, the total GHG emissions fronstkource are:
| (4) Total emissions | (1)*(2)*(3) | 1,158 (tCgyr) |

Fossil fuel consumption due to on-site transpartatf biomass residue$his emission source is
generated by the front loaders and/or bulldozees tis transport the biomass residues attributédeto
project activity to the power boiler area. To detere this fossil fuel amount, the Project Proponitit
calculate the ratio of the biomass attributabltheoproject activity to the total biomass combustethe
power boiler, and will multiply this ratio by thetal fossil fuel consumption related to on-siterb&ss
transportation.

The Project Proponent calculates a total consum@i®46,740 (BDt/yr) of biomass residues in the
Vifiales new power plant and a total consumptiofoss$il fuel related to the on-site transportatihis
biomass of 69.8 tons of diesel per year. The bismalsted to the implementation of the projectwatyti

is 161,752 (BDt/yr}". As a result, the project proponent estimatesssilfuel consumption related to the
on-site transportation of the biomass related ¢gpifoject activity of 45.8 (ton/yr).

According to the above estimates, project emisstamsbe calculated as follows:

Data/estimates:

(1) Fossil fuel used for on-site biomass transpimmedue to the project activity 45.8 (tonlyr)
(2) Fossil fuel net calorific value 43.3 (GJ/ton)

(3) Fossil fuel CQemission factor 0.07480 (tCQGJ)
Calculations:

According to this, the total GHG emissions fronstkource are:

| (4) Total emissions | (1)*(2)*(3) | 148 (tCQ@yr) |

According to the calculations above, the carboxidi® emissions from on-site consumption of fossil
fuels attributable to the implementation of thejpcod activity can be summarized in the table below:

| Carbon dioxide emissions from on-site consumptionfdossil fuels | (tCOlyr) |

31 This calculation is shown below, in the baseliméssion calculation section.
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Fossil fuel consumption in the power boiler 1,158
Fossil fuel consumption due to on-site biomassspartation 148
Total emissions 1,306

¢) Carbon dioxide emissions from electricity consumtion (PEgc )

The proposed project activity does not imply anglitidnal on-site electricity consumption. This
variable, however, will be part of the monitorinigpand will be considered in the future if therent
situation changes.

d) Methane emissions from combustion of biomass resies (PEsiomass.cHa.y)

The proposed project activity implies additionadass consumption due to electric power generation
in the new power plant. As a result, the only sewotmethane emissions attributed to the project
activity is the one related to this additional aamgtion under controlled burning conditions in tesv
power plant power boiler.

The Project Proponent estimates a total of 161(BBR2/yr) of biomass residues attributable to the
project activity. From this amount, 31,112 (BDt/gorresponds to biomass from industrial operations
and 130,640 (BDt/yr) corresponds to biomass froradtry operations. According to this, the project
emissions related to this source can be calcukgddllows:

Data/estimates:

(1) Biomass from industrial operations burned & plower boiler 31,112 (BDt/yr))
(2) Biomass from forestry operations burned inghwer boiler 130,640 (BDt/yr)
(3) Biomass net calorific value (both biomass types 18.5 (TJ/000dry ton
(4) Methane emission factor for controlled burndmgditions (both biomass typg$) (KgCHJ/TJ)

(5) Conservativeness factor (both biomass types) 02 1.

(6) Global Warming Potential of CH 21

Calculations:

(7) Emissions from (1)*(1/2000)*(BDt/thousands of 0 (tCQOeqlyr)
biomass from BDt)*(3)*(4)*(1ton/1,000kg)*(5)*(6))

industrial operations

(8) Emissions from (2)*(1/2000)*(BDt/thousands of 0 (tCQOeqlyr)
biomass from forestry| BDt)*(3)*(4)*(1ton/1,000kg)*(5)*(6))

operations

(9) Total emissions (7) +(8) 0 (tCeeqlyr)

e) Other project emissions related to the projectétivity

Emissions from biomass from forestry operation<@essing:
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It is estimated that the proposed project will econe 130,640 (BDt/yr) of biomass residues from foyes
operations. This implies an additional diesel comgtion of 567.2 (ton/yr) of diesel. According tash
the project emissions related to this source cacalmilated as follows:

Data/estimates:

(1) Fossil fuel used for biomass from forestry @piens processing 567.2 (ton/yr)
(2) Fossil fuel net calorific value 43.3 (GJ/ton)

(3) Fossil fuel C@emission factor 0.07480 (t1CQGJ)
Calculations:

According to this, the total GHG emissions fronstkource are:

| (4) Total emissions | (1)*(2)*(3) | 1,837 (tCgyr) |

Emissions from additional ash disposal to the dutaps

In the Vifiales biomass power plant, the ashes éérfirom the biomass combustion in the power boilers
are transported to a nearby dump site by trucks.cbiresponding diesel consumption associateceto th
implementation of the project activity will be deténed considering the total diesel consumptiothef
trucks that transport the ashes to the dumpsiteétentliomass related to the project activity. Wihtis
rationale, it is estimated that the proposed ptaetvity will imply the additional consumption 8.7
(ton/yr) of additional diesel for the disposal bétashes related to the implementation of the proje
activity. According to this, the project emissioeated to this source can be calculated as follows

Data/estimates:

(1) Fossil fuel used for additional ash transpatato the dumpsite 48.7 (tonlyr)

(2) Fossil fuel net calorific value 43.3 (GJ/ton)

(3) Fossil fuel CQemission factor 0.07480 (tCQGJ)
Calculations:

According to this, the total GHG emissions fronstkource are:

| (4) Total emissions | (1)*(2)*(3) | 158 (tCQyr) |
Other project emissions related to the project actiity (tCO,lyr)
Emissions from biomass from forestry operation<essing 1,837
Emissions from additional ash disposal to the dutaps 158
Total emissions 1,995

Total project emissions

Emission sources (tCQeqlyr)
Carbon dioxide emissions from biomass residuespramation to the power plant 4,545
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Carbon dioxide emissions from on-site consumptibiossil fuels 1,306
Carbon dioxide emissions from electricity consumpti 0
Methane emissions from combustion of biomass residu 0
Other project emissions related to the projectégti 1,995
Total 7,847

Baseline emissions

a) Emissions reduction due to electricity displacesnt

CO, emission factor (EFRecricity.y) Calculation for the electricity displaced by theproject activity

As previously indicated in section B.6.1 of this[PQhe EFR;g,yis calculated as a combined margin
(CM). This requires to calculate the Operating MaX&Fowm,,) and the Build Margin (Efu,) of the
grid.

Operating MarginEFoy,y) calculation

According to the explanation given in section B.#.this PDD, the Operating Margin (Efry) will be

calculated according to option (b) (&kow-adjy Of the alternatives presented in the ACM0002 §umr
10). The Project Proponent will also use ex-pos tlacalculate the Operating Margin; that is, the

coefficient will be calculated the year in whicletproject generation occurs.

For the Operating Margin calculation in this PDBe Project Proponent will use information of tharye
2008. This was the last information available atdate this PDD was reviewed and finished.

Load duration curve, SIC 2008

Power Generation [MW]

——————— Tmemn

From the data that generates the curve abovepdssible to determine the fraction of the yeawlmch
low-cost/must-run sources are on the margin forygee 2008:

Ay = Ay0s=0

y
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Aroos =0

The rest of the parameters used to calculate the &lraq;,y for the year 2008, were obtained from the
CDEC-SIC dispatch center (official and public infation). In some cases the Project Proponent also
used information from power company’s web pageg ddiculation is as follows:

* CO, emissions of non-low cost/must-run power source2908.

Y EG,, [EF.,,,, =14,06416QtCO,/ yr)

» Total power generation in the SIC by non low-cosgtrrun power sources in 2008.

Y EG,,, =16,400GWH yr)

* CO, emissions of low-cost/must run power sources B82&ince in Chile low-cost/must-run power
sources include mostly hydro energy, the total siois for this part of the equation are low.

Z EG,, [EFg «, =447042tCO,/ yr)
X

e Total power generation in the SIC by low-cost/mustresources for 2008.
Z EG, = 24,686 GWH yr)
k
Replacing the above values in the equation usedltulate the Efy om-adjy fOr the year 2008, the
operating margin results:

- 1-0) &4,064,160_'_ OD447,042

EE ' =85758(tCO,/GW
grid OM-adj,y 16,400 24,689 A0, "

EFyid om-ag,y = 85758(tCO,/GWh)

g

Build Margin (EFgwm,) calculation

According to 2008 SIC data, the group of plants #taounts for the largest generation in that gear
the ones responsible for the 20% of the total geiwer in 2008. These plants are considered to lzku
the Build Margin for 2008:

EF,,, , = 4593(tCO,/GWH
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As in the previous case, the Build Margin calcwiatalso considered official CDEC-SIC data and/or
other official data publicly available. For moretaies about the Build Margin calculation, please se
Annex 3 of this PDD.

Having obtained bot&EFoumy andEFgu,, and assuming the default values (0.5) for thghtsivom and
Wgy, it iS possible to calculateFgecyicity,y for the year 2008:

EF,4.cn, = 05* 85758+ 05* 4593 = 65843(tCO,/ MWHh)

g

EF, 14 cu y = 0.658tCO,/ MWH)

9

According to equation 8 of the ACMO0006 (Version ®e emission reductions due to electricity
displacement can be calculated as follows:

Data/estimates:

(1) Net quantity of electricity generated in thejpct plant 216 (GWhlyr)
(2) Combined margin for the relevant grid 0.6580MAWh)
Calculations:

[ (3) Total grid emission savings | (1)*(LO0OOMWh/GWh)*2) | 142,466 (tCQlyr) |

b) Baseline emissions due to burning of anthropogénsources of biomass residues

To calculate this emission source, it is hecesfiaatyto calculate the quantity of biomass residugsd

as a result of the project activity. According tjuations 42 and 43 of the ACM0006 (Version 09), and
considering that all the biomass residues assakiatthe project activity have the same net catorif
value, the following calculation can be done:

Data/estimates:

(1) Total biomass mix consumption in the Vifialesvpoplant. 246,740 (BDt/yr)
(2) Net calorific value of the biomass mix usedha Vifiales sawmill. 18.5 (GJ/ton)
(3) Net quantity of heat generated by the new cegsion power plant. 1,356,093 (GJ/yr)
(4) Energy efficiency of the boiler that would beed in the absence of the p. activity 86.3 (%)
Calculations:

[ (5) Additional biomass mix associated to the projeéactivity. |(1) — [(3)/((2)*(4))] | 161,752 (BDt/yr) |

Since both types of biomass used by the proposgdqgbractivity (e.g. biomass from industrial
operations and biomass from forestry operationgg llae same net calorific value as the biomass mix
used in the Vifiales power boiler, the biomass typkded to the project activity can be calculaied
follows:
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(1) Total biomass mix related to the project atyivi

161,752 (BDt/yr

(2) Biomass from forestry operation consideredfar project activity

130,640 (BDtly

Calculations:

(3) Biomass from forestry ops. related to the projet activity MIN [(2), (2)]

130,640 (BDU/yr)

(4) Biomass from industrial ops. related to the priict activity

1 -2

31,112 (BDt/yr)

It must be noted that this is a particular caseesall net calorific values are assumed to besdimee. If

this turned not to be the case, the biomass typaiats will be determined as per
the ACMO0O006 (Version 09).

equations 42 anof 43

With the biomass type amounts clearly identifi¢ds possible to calculate the avoided methane

emissions:

Data/estimates:

(1) Biomass from forestry operations related toghmect activity

130,640 (BDU/yr)

(2) Biomass from industrial operations relatedghgect activity

31,112 (BDt/yr)

(3) Net calorific value of biomass (the same fothbiypes)

18.5 (GJ/ton)

(4) Adjusted CH emission factor, uncontrolled burning of biomdesest ops.

101.5 (KgCHTJ)

(5) Adjusted CH emission factor, uncontrolled burning of biomasdustrial ops.

874.2 (KgCHTJ)

(6) CH, global warming potential

21

Calculations:

(7) Emissions (1)*(1ton/1,000kg)*(3)*(1ton/1,000k(H)*(6)

5,149 (tCQeq/yr)

(8) Emissions (2)*(1ton/1,000kg)*(3)*(1ton/1,000kEH)*(6)

10,566 (tCQeq/yr)

(9) Emissions (7) + (8) 15,716 (tC@qlyn)
Total baseline emissions

Emission sources (tCQeglyn)
Carbon dioxide emissions due to electricity disptaent 142,466
Methane emissions due to uncontrolled biomass bgrawvoidance 15,716
Total 158,182

Leakage emissions

As previously mentioned, the proposed project d@gtimplies additional consumption of biomass from
nearby sawmills (sawdust and bark) and forestrigloes from harvesting, pruning and thinning

operations. Though part of the biomass generatedrire sawmills is used as fue
(i.e. to dry sawn timber), a significant surpludl s¢mains. This surplus has no ot

| for energy purposes
her use thdvetteft
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in piles to natural decay and in some cases, tbged in the open air, in order to avoid the dkk
forest fires.

Currently there are two sources of biomass in thutrspart of Chile (from VI to X Regions) that cémat
provide biomass fuels to a biomass power plant ssdhe Vifiales biomass power plant:

1. Biomass from industrial operations, consisting tadj in biomass generated by local sawmills.
Currently, part of this biomass is normally usedémerate thermal energy of sawmills that
produce it and another fraction is sold to othetflitées for other industrial uses. However a
considerable surplus still remains, which is notynigfft in piles to natural decay.
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Biomass from industrial operations

2. Biomass from forestry operations, consisting bdlgi¢a operations of harvesting, pruning and
thinning in managed forestlands. Currently thisfass has very little (if any) use in the local
industry. A very small fraction is used as fuel imral homes warming, while the majority is left
on the ground to natural decay. In some cases thiemass residues are burned in order to
prevent fires in new or existing forest plantations

Biomass from forestry operations

It must be mentioned that all the biomass residoesidered for the proposed project activity cdansis
basically in a mix of sawdust (wood) and bark. Tieen difference between the biomass types idedtifie
for the project activity is related to the placeemnthe residues are generated. Also, since allitmass
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residues come from managed forest plantationthalbiomass used as fuel comes from renewable
sources. Further details on the sustainable odfyihe biomass residues can be found in Annexthisf
PDD.

Main uses for biomass residues from industrial apens:

1. Fuel for heat generation at sawmills for drying slagvn timber. Small demand compared to the
supply generates a considerable surplus that isableto third parties.

2. Electric power generation at some power plants (fages and small plants). Most have
exclusivity biomass supply contracts with some bgaawmills.

Uses for biomass from forestry operations

1. Fuel for home warming; however the demand for bidgnass is almost negligible compared to
the supply.

In both cases above, the supply is higher (andmmescases considerably higher) than the demand. Thi
generates a surplus of biomass residues that igriéhe ground or piled for natural decay.

Leakage due to the proposed project activity maglcur in two ways:

1. In sawmills and other biomass producing mills tse the biomass as fuel; if they sell all their
biomass to the new biomass power producer and ehanfgssil fuel instead,;

2. Inlocal factories that normally buy and use biosnas fuel, and now are forced to switch to
fossil fuels given that the new biomass power phest depleted the biomass resource in the area.

The possibility of leakage in biomass producinglitaes that use part of the residues as fuel agibtise
surplus to third parties is highly unlikely. Givére nature of the biomass suppliers (mostly snmadl a
local sawmills) and the cost of fossil fu&|shese suppliers will use their biomass to semeér bwn
energy needs in the very first place. Only theaythill sell the surplus biomass to nearby factoaed
power plants. Biomass fuels are much cheaper thawother fossil fuel source available; therefones it
highly unlikely that biomass suppliers would beling to switch to a much expensive fuel source than
biomass. Currently, what happens is that the bisraappliers generate such an excess amount of
biomass, that they do not have another alternaditheer than to accumulate it in piles or sell iato
nearby factory or power plant (if there exist).

The possibility of leakage in local power plantsl é&actories may occur in the event there is an
insufficient supply of biomass from industrial opons. Today this is clearly not the case sinte al
plants that use biomass in the VII Region operatieout restriction. Despite the fact there is nfoidl
data available; the Project Proponent has performgetailed research of the biomass supply/demand
situation in the Vifiales influence area, whichhswn in the following table:

32 By the time this PDD was written, the oil pricesnaround US$ 130 per barrel.
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Supply / Demand situation in the Vifales power plant influence area
(Estimation for year 2009)
Biomass residues supply
Biomass from industrial operations {r?stiyr) 4818310
Biomass from forestry operations [ stiyr) 1,796,143
Total supply (mstlyr) 6,614,452
Biomass residues demand
Diermand from industrial operations (mstlyr) 3,236,930
Demand from forestry operations (m*stlyr) 870,933
Total demand (mstlyr) 4,107,863

Sources: Infor official bulletins, studies and Arauco forest databases

Vifiales power plant surplus index
(Estimation for year 2009)

This index wias calculated using criteria "L 2" of the ACKMO00E {Version 09)

Biomass from industrial operations / Total biomass demand {number) 14885
Biomass from forestry operations /Motal hiomass demand {number) 20622
Total supply | Total demand (number) 1.6102

According to the information above (approach L2kkge section of the Baseline methodology), the
Vifiales biomass power plant project counts witHisigint biomass locally and has not caused other
biomass plants in the area to switch from biomadessil fuels so far.

In addition to the above, it must be noted thatugtaowns a significant portion of the managed
forestlands in VII, VIl and IX Regions. This makasauco an important supplier of bark and sawduist i
the area (i.e. Arauco sawmills) and the main paaéstipplier of biomass from forest operationstfoe
Vifiales biomass power plant. This certainly conités to guarantee the biomass availability to the
power plant, without compromising the current bissyaupply to other consumers in the area.

According to the information presented above, rd&dge is anticipated for the Vifiales biomass power
plant project activity; therefore leakage emissiaresassumed to be zero for the proposed project
activity.

L,=0

The supply/demand status within Arauco power pififttence area will be periodically monitored as
indicated in pages 52 to 54 of the ACMO0006 (Version

Net emission savings of the project activity (normlayear)

Baseline / Project emissions (tCeqlyr)
Total baseline emissions 158,182
Total project emissions 7,847
Net emission reductions 150,335
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| B.6.4 Summary of th

e ex-ante estimation of emissioeductions:

Year alcli\f?:y:I::;:ltig;o'::sp{lt?l::;s of Esti of | li Esti of leakage Estimation of overall emission
0, e) emissions {tonnes of CO; e} {tonnes of CO; e} reductions {tennes of CO; e}
2011 1,308 26 364 1} 25056
2m2 7847 155,182 1} 180,335
23 7847 155,182 1} 180,335
2014 7847 155,182 1} 150,335
25 7047 158,182 1} 150,335
2016 7847 158,182 0 150 335
2017 7847 155,182 a 150,335
208 7847 155,182 1} 180,335
2me 7847 155,182 1} 180,335
2020 7847 155,182 1} 180,335
2021 7047 158,182 1} 150,335
022 7847 158,182 0 150 335
2023 7847 158,182 1} 150,335
2024 7847 155,182 a 180,335
2025 7847 155,182 1} 180,335
2026 7847 155,182 1} 180,335
07 7047 158,182 1} 150,335
2028 747 158,182 0 150,335
2029 7847 158,182 1} 150,335
2030 7847 155,182 1} 180,335
2031 7847 155,182 1} 180,335
2032 6,539 131,818 a 126279
Total {tonnes of
0y 8) 164,785 3.321.819 0 3,157,034
2

Note: For the year 201

1, only November and Decembeca@meidered. For the year 2032, the months

considered are from January to October inclusive.

| B.7.  Application of t

he monitoring methodology anddescription of the monitoring plan:

B.7.1 Data and parameters monitored:

ONECCe
~v

Data / Parameter: BFR.y
Data unit: Tons of dry matter (BDt) or liter.
Description: Quantity of biomass residue type k basted in the project plant during the

yeary.

Source of data to be
used:

On-site measurements.

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

3“ party biomass from forestry operations:

3 party sawdust and bark from sawmills (industrias J:
Biomass from the Vifiales sawmill (industrial ops.):
Total biomass used in the project plant:

130,640 (BDt/yr)
26,100 (BDt/yr)
90,000 (BDt/yr)

246,740 (BDU/yr).

Note that “BDt” stands for “Bone dry ton” which nreadry ton.

Description of
measurement methods
and procedures to be
applied:

Use weight or volume meters. Adjust for the moistoontent in order to
5 determine the quantity of dry biomass.

This parameter will be monitored continuously.

QA/QC procedures to
be applied:

Crosscheck the measurements with an annual (oriiydmrinergy balance, base
on the internal biomass generation, purchased amostock changes and the

2d

heat and power generation in the project plant.ihaithlly, measurements can
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be crosschecked using empiric production factors.

Any comment:

Monitoring of this parameter for pidjemissions is required, since in this ca
CH, emissions from biomass combustion are includeterproject boundary. A
conservative factor will be applied, as specifiedhie baseline methodology.

Note that the amounts above are the best estiraathe date this PDD was
written. Amounts per biomass fuel type may chamgdé future, subject to
biomass fuel market conditions. Note as well trwdtail the biomass residues
combusted in the power plant (estimated above)esidues associated to the
project activity.

Data / Parameter: BFr iy

Data unit: Tons of dry matter (BDt) or liter.

Description: Quantity of biomass residues typedt thave been transported to the project site
during the year y where k are the types of biomasslues used in the project
plant in yeary.

Source of data to be | On-site measurements.

used:

Value of data applied | 156,740 (BDt/yr)

for the purpose of

calculating expected

emission reductions in

section B.5

Description of Incoming trucks with biomass from outside of théides sawmill are weighed

measurement methods in dedicated weighbridges when they enter and ldasawmill. The difference

and procedures to be | between these two weights is the weight of thebi@nass that comes from

applied: outside of the sawmill. The dry biomass is therrdalted by adjusting the wet
weight of the biomass by its moisture content, Wwhicmeasured on-site by the
Raw Material Analyst of Quality Department in thé@i&les sawmill.
Weighbridges, scales and all the equipment requdicedetermining this
parameter will receive periodic maintenance anibiation according to proper
industry standards.
This parameter will be monitored continuously.

QA/QC procedures to | Crosscheck the measurements with an annual (orhtydrinergy balance, based

be applied:

on the internal biomass generation, purchased atsogbock changes and the
heat and power generation in the project plant.ithaithlly or alternatively, use
biomass from third parties dispatch bills, if aghike.

Any comment:

Note that only biomass coming fronsaié the plant and attributable to the
project activity will be considered in this case.

Data / Parameter:

Moisture content of the biomasseasidues

Data unit:

(%) Water content.

Description:

Moisture content of each biomass ssiype k.

Source of data to be

On-site measurements.
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used:

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

50% (wet basis) for all biomass types combustdtiémew power generation
unit in Vifiales (see comment below).

Description of
measurement methods
and procedures to be
applied:

Moisture content of each type of biomass will benitered and registered
5 periodically, by taking biomass samples from theesponding sources.
The moisture content (wet basis) of each type afbaiss will be calculated by
dividing the water amount contained in the wet lasmsample by its weight.
The water content of the biomass sample will bermeined by subtracting the

The dry weight of the biomass sample will be deteetl by evaporating 100%
of the water of the wet sample in a dedicated @rehthen weighing the dried
sample in a scale.

Ovens, scales and all the equipment required &rate this parameter will
receive periodic maintenance and calibration aéongrtb proper industry
standards.

This parameter will be monitored continuously. Meatues will be calculated
at least annually.

dry weight of the dried biomass sample to the wieighhe wet biomass sample.

QA/QC procedures to
be applied:

Repeated moisture content measurements for the liamess types will ensur
the quality and consistency of the monitored vdeiab

Any comment:

Almost all the biomass residues cordzlig the Vifiales new power boiler wil
have a moisture content of approximately 50% (vesid). For this reason, this
figure is a good estimate of the moisture contémh® biomass types used in tf
Vifiales power plant.

Data / Parameter: ERchase
Data unit: (tCHIGJ)
Description: CH emission factor for the combustion of biomassd@ss in the project plant

Source of data to be
used:

On-site measurements.

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

0.0 (Kg CH/TJ) or 0.0 (tCH/GJ) (see comment below).

Description of
measurement methods
and procedures to be
applied:

The CH, emission factor can be determined by taking sasripten the power
5 boiler flue gases and performing a gas analysisspecialized laboratory.

This parameter will be monitored at least quartddiing at least three sample
per measurement.

n

QA/QC procedures to

Check the consistency of thesomements by comparing the measurement

INECCe A
y

e
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be applied:

results with measurements from preweass, relevant data sources (e.g. va
in the literature, values used in the national Gh&ntory) and default values
by the IPCC. If the measurement results differigiggmntly from previous
measurements or other relevant data source, conddittonal measurements.

ues

Any comment:

Monitoring of this parameter for pidjemissions is required, since in this ca
CH, emissions from biomass combustion are includetemproject boundary. A
conservative factor will be applied, as specifiedhie baseline methodology.

During 2006, Arauco hired a consultant to condueasurements of this factor
in two similar power boilers (fluidized bed boileo) the one that will be
installed in the Vifiales power plant. The resuftisvged that combustion proce
of the biomass in a modern fluidized bed boiler sa®fficient, that the methar
concentration in the flue gasedasver than the concentration found in the cle
air. In other words, the biomass combustion in tiie of boilers reduces the
methane concentration of the clean air. Sinceribigpossible to consider a
negative methane emission factor, the Project Prepiobelieves that 0
(tCH4/GJ) is a conservative and therefore an appropeistienate in this case.

5S
e

Data / Parameter: AVD,
Data unit: (km)
Description: Average round trip distance (from am)dbetween biomass fuel supply sites and

the project site.

Source of data to be
used:

Records for the biomass purchased from supplidrghaspecify the amount of
biomass purchased monthly, from known location) Wmown distances to the
Vifiales sawmill.

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

240 (km) on average (round trip).

Description of
measurement methods
and procedures to be
applied:

D

Distances from each biomass supply centre (i.ed tharty sawmill) to the
Vifiales power plant will be determined using a ro@p and recorded in the
Vifiales sawmill information system. The averageadise in a period of time
(i.e. month) will be determined by calculating aigited average distance
considering the amount of biomass and the distioogwhich each supply
centre provided biomass to the power plant. Thaddtip average distance wil
be determined by multiplying the weighted averageadce by two.

This parameter will be monitored continuously.

QA/QC procedures to
be applied:

Check consistency of distances with informatiomfrather sources.

Any comment:

Monitoring this variable is applicaldénce the Project Proponent will use
Option 1 to calculate the G@missions from transportation of biomass to the

Vifiales power plant.
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Data / Parameter: TL,
Data unit: (Tons)
Description: Average truckload of the trucks usadtfansportation of biomass.

Source of data to be
used:

On-site measurements.

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

26 (Tons/truck).

Description of

measurement methods

and procedures to be
applied:

]

The truck loads will be measured at the projeabtpila weighbridges. The loads
will be determined by calculating a weighted averagck load in tons for the
trucks that deliver biomass to the Vifales powanpl

Weighbridges will receive periodic maintenance aalibration according to
proper industry standards.

This parameter will be monitored continuously agdragated monthly or
annually.

QA/QC procedures to
be applied:

Weighbridges will receive periodic maintenance ealibration according to
proper industry standards to ensure the accurathyeoieight measured.

Any comment:

Monitoring this variable is applicabdence the Project Proponent will use
Option 1 to calculate the G@missions from transportation of biomass to the
Vifiales power plant.

Data / Parameter: ERm.cozy
Data unit: (tCQkm)
Description: Average COemission factor for the trucks during the yeary.

Source of data to be
used:

For the specific fuel consumption rate of the tauike. km/It truck
performance): Transportation subcontractor inforomaand invoices from
trucking companies. Alternatively, technical spieafion of the trucks from the
manufacturer and/or local truck dealers.

For net calorific values and G@mission factors: reliable national default val
or, if not available, (country-specific) IPCC deltatalues.

If the above sources are not available, use emigaiors applicable for the
truck types used from literature in a conservatnamner (i.e. the higher end
within a plausible range).

ues

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

1,571 (tCQ/km).

Description of

measurement metho

This parameter will be determined by adjustingwlegghted average fuel

performance index of the trucks that deliver biosnaxthe Vifiales power plar
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and procedures to be
applied:

by the corresponding net calorific value and,@@ission factor of the fuel typg
used by the trucks.

This parameter will be monitored at least annually.

D

QA/QC procedures to
be applied:

Crosscheck results with emission factors referogd the literature.

Any comment:

Monitoring this variable is applicabdence the Project Proponent will use
Option 1 to calculate the G@missions from transportation of biomass to the
Vifiales biomass power plant.

Data / Parameter: ERcozkri
Data unit: (tCQGJ)
Description: CQ emission factor for fossil fuel type i used in greject plant.

Source of data to be
used:

Data source
a) Values provided by the fuel suppl
in invoices.
b) Measurements by the project
participants.
¢) Regional or national default values.

Conditions for using the data sourc
dihis is the preferred source.

If &) is not available.

If a) i$ acailable.

These sources can only be used for
liquid fuels and should be based on
well documented, reliable sources
(such as national energy balances).
If &) is not available.

d) IPCC default values at the upper
limit of the uncertainty at a 95%
confidence interval as provided in
Table 1.4 of Chapter 1 of Vol. 2
(Energy) of the 2006 IPCC Guidelings
on National GHG Inventories.

Since in this case, options a), b) and c) are vaitable (e.g. information is not
available and/or measurements are not possibkeRitbject Proponent will use
option d) and select the emission factors from2@6 IPCC Guidelines for

National Greenhouse Gas Inventories, Volume 2,d abt. Default value at the
upper limit of the uncertainty at a 95% confideigerval.

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

0.0748 (tCQYGJ) for Diesel.

0.0788 (tCQ/GJ) for Fuel Oil.

Description of
measurement methods
and procedures to be
applied:

Any future revision of the IPCC Guidelines will teken into account.
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QA/QC procedures to
be applied:

Any future revision of the IPCC Guidelines will teken into account.

Any comment:

project or leakage CCemissions from fossil fuel combustion”, this PDD i
using option B to determine the g@mission coefficient of fuel type i.

The monitoring of this variable applisince according to the “Tool to calculate

Data / Parameter:

FFproiect plant,i,y

Data unit:

Mass or volume per year.

Description:

Quantity of fossil fuel type i combedtin the project plant during the year y.

Source of data to be
used:

On-site measurements.

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

538 (ton/yr) of fuel oil due to operational reasamtghe new power boiler.

This is the full amount of fossil fuel consumedtie new power boiler.

Description of

measurement methods

and procedures to be
applied:

This fuel amount is proportional to the amount iointlass combusted in the
power boiler. Therefore, to determine the fos<dl fielated to the project
activity, this amount will be scaled down using themass fraction related to
the implementation of the project activity.

]

Dedicated flow meters will be used to monitor {hégsameter.

This parameter will be monitored continuously.

QA/QC procedures to
be applied:

Metered values will be crosschecked with an antarainonthly) balance basec
on purchased gquantities and stock changes.

Any comment:

This should include fossil fuels cedl in the project plant but not any other
fuel consumption at the project site that is atfi@ivle to the project activity (e.¢
for mechanical preparation of the biomass residues)

Data / Parameter:

FFproiect site,i,y

Data unit:

Mass or volume per year.

Description:

Quantity of fossil fuel type i combedtat the project site for other purposes t
are attributable to the project activity during jlear y.

nat

Source of data to be
used:

Fuel consumption records from front loaders andkidriver operators or from
the corresponding transportation subcontractors.

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

72,000 (It/yr) of diesel used for on-site biomassisportation.

This is the full amount of fossil fuel used for site biomass transportation to
the new power plant.

Description of
measurement methods
and procedures to be
applied:

Total fossil fuel amounts used on-site will be sdadlown by the fraction of the
5 biomass related to the project activity with resgedhe total biomass
combusted in the power plant.
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This parameter will be determined by monitoring pleeiodic fuel consumption
of the trucks and/or front loaders.

This parameter will be monitored continuously.

QA/QC procedures to
be applied:

Crosscheck the measurements with an annual enedggranass balance that i
based on purchased quantities and stock changesnatively, perform
consistency checks with vehicles specific fuel comgtion rates: litres of fuel
consumed per hour of operation, litres of fuel consd per kilometre driven or
other as appropriate.

2]

Any comment:

This parameter does not include fdasils co-fired in the project plant, but an
other fossil fuel consumption at the project ditattis attributable to the project
activity (e.g. for mechanical preparation of therbass residues).

<

Data / Parameter:

F I'-biomas,sgrocessinq,i,v

Data unit:

Mass or volume per year.

Description:

Quantity of fossil fuel type i used foechanical preparation of the biomass
from forestry operations used in the project ptiuring the yeary.

Source of data to be
used:

Fuel consumption records from the subcontractastocess the biomass fro
forest operations.

m

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

567.2 (ton/yr) of diesel.

See comment below.

Description of

measurement methods

and procedures to be
applied:

]

Total fossil fuel amounts used on-site will be sdadlown by the fraction of the
biomass related to the project activity.

This parameter will be monitored continuously.

QA/QC procedures to
be applied:

Crosscheck the measurements with an annual balhatis based on purchase
quantities and stock changes. Alternatively, penfobnsistency checks with
vehicles specific fuel consumption rates: litregul consumed per hour of
operation, litres of fuel consumed per kilometrizzein or other as appropriate.

Any comment:

In this case, this amount is fullyatet to the implementation of the project
activity and does not need to be scaled down. ddugd change in the future.

Data / Parameter: EGroiect plant.y
Data unit: (MWhlyr)
Description: Net quantity of electricity generatadhe project plant during the year y.

Source of data to be
used:

On-site measurements.

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

216,372 (MWh/yr) or 216 (GWh/yr).

Description of

Electric meters that measure the voltage and themruwill continuously
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measurement methods
and procedures to be
applied:

D

monitor the electric power generation at the Vifagleoject plant (the new
power generation unit). Meters will receive caliima and maintenance
according to proper industry standards.

This parameter will be monitored continuously.

QA/QC procedures to
be applied:

The consistency of metered net electricity genenatiill be crosschecked with
receipts from electricity sales (if available), theernal power consumption in
the Vifiales sawmill and the total amount of bionfag$s consumed (e.g. chec
whether the electricity generation divided by tlwugity of fuels fired results in
a reasonable efficiency that is comparable to pres/iyears).

la)

Any comment:

Note that according to page 34/7hefACMO0006 (Version 09), EG
corresponds to the “Net quantity of increased @lgtyt generation as a result o
the project activity (incremental to baseline gatien) during the year y”. That
means that any generation and/or consumption ofraiey that would occur in
the baseline scenario must be considered in tleerdetation of this variable.

Data / Parameter: @broject plant.y

Data unit: (GJ)

Description: Net quantity of heat generated frormgj biomass in the project plant during
yeary.

Source of data to be
used:

On-site measurements.

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

1,356,093 (GJ/yn).

Description of
measurement methods
and procedures to be
applied:

D

The total heat consumed by the Vifiales sawmill beélldetermined using data
from the new cogeneration power plant. The flowargtthermocouples and
pressure gauges used for determining the thermaagreonditions of the stearn
will be adequate for the operative conditions atghant and will receive
periodic maintenance and calibration, accordingrtger industry standards.

This parameter will be monitored continuously agdragated monthly.

QA/QC procedures to
be applied:

Periodic (monthly and/or annual) consistency cheakde performed with the
corresponding heat users in the Vifiales sawmill.

Any comment:

Data / Parameter:

NCVM

Data unit:

(GJ/mass or volume unit).

Description:

Net calorific value of the fossil fugpe i.

Source of data to be
used:

Data source
a) Values provided by the fuel suppl
in invoices.

Conditions for using the data sourc
dhis is the preferred source if the
carbon fraction if the fuel is not

provided.
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b) Measurements by the project
participants.
¢) Regional or national default values.

If &) is not available.

If a) i$ acailable.

These sources can only be used for
liquid fuels and should be based on
well documented, reliable sources
(such as national energy balances).
If &) is not available.

d) IPCC default values at the upper
limit of the uncertainty at a 95%
confidence interval as provided in
Table 1.2 of Chapter 1 of Vol. 2
(Energy) of the 2006 IPCC Guidelings
on National GHG Inventories.

Since in this case, options a), b) and c) are vaitable (e.g. information is not
available and/or measurement are not possibleRitbgect Proponent will use
option d) and select the net calorific values friie 2006 IPCC Guidelines for
National Greenhouse Gas Inventories, Volume 2,d alt. Default value at the
upper limit of the uncertainty at a 95% confideigerval.

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

43.3 (GJ/ton) for diesel.

41.7 (GJ/ton) for fuel oil.

Description of
measurement methods
and procedures to be
applied:

Any future revision of the IPCC Guidelines shouétbken into account.

QA/QC procedures to
be applied:

Any future revision of the IPCC Guidelines shouétbken into account.

Any comment:

The monitoring of this variable apgplisince according to the “Tool to calcula
project or leakage CCemissions from fossil fuel combustion”, this PDD i
using option B to determine the €@mission coefficient of fuel type i.

Data / Parameter:

NCW

Data unit;

(GJ/ton of dry matter)

Description:

Net calorific value of biomass residyge k.

Source of data to be
used:

Measurements.

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

18.5 (GJ/BDt) for biomass from industrial and farg®perations (see commer
below).

Description of

te

—

Net calorific value measurementshef biomass residue type k will be




(&)
s

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 87

e )
y

measurement methods
and procedures to be
applied:

performed in reputed local laboratories and acogytlh proper international
standards. Measurements of this parameter willdsed on dry biomass.

This parameter will be monitored every six monthking at least three sample
for each measurement.

QA/QC procedures to
be applied:

Check consistency of measurements by comparinméasurement results with
measurements from previous years, relevant dataes®(e.g. values in the
literature, values used in the national GHG invgnibavailable) and default
values by the IPCC. If measurement results difigmi§cantly from previous
measurements or other relevant data sources, coadditional measurements
Ensure the NCV measurements are determined orasie &f dry biomass.

Any comment:

The types of biomass combusted invifiales project plant are relatively
homogeneous and therefore have relatively the setealorific value. For this
reason, the value provided above is a good estifoatd! types of biomass
combusted in the Vifiales project plant.

Data / Parameter:

EFbuminq,CH4,k,y

Data unit:

(ICH/GJ)

Description:

CH emission factor for uncontrolled burning of therbass residue type k
during the yeary.

Source of data to be
used:

Direct measurements at the start of the projedtict

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

Biomass residues from industrial operations (masalywdust and bark from
sawmills): 0.0008742 (tCiGJ) or 874.2 (Kg CHITJ). This value includes
the adjustment of a conservativeness factor of.0.94

pruning and thinning operations): 0.00010146 (#CH) or 101.46 (Kg
CH4/TJ). This value includes the conservativenesofadjustment. This
value includes the adjustment of a conservativefaessr of 0.89.

Biomass residues from forestry operations (maingnbhes from harvesting,

Description of
measurement methods
and procedures to be
applied:

The CH, emission factor for uncontrolled burning of therbass types attribute
to the proposed project activity were determinesnfmeasurements for each
biomass type. Smoke samples (51 and 44 for eachds®type) were taken fro
several burning biomass piles. A detailed documeift the method and results
is enclosed in Annex 3 of this PDD.

This parameter will be monitored once at the sihthe project activity.

o

m

QA/QC procedures to
be applied:

Comparisons with default values from the last \@rsif the IPCC manuals will
be carried out annually. If significant differenaasnot be reasonably
explained, new measurements will be carried out.

Any comment:

Monitoring of this parameter for prjemissions is only required if GH
emissions from biomass combustion are includetlérproject boundary. Note
that a conservative factor shall be applied, asifipd in the baseline
methodology.
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Differences between IPCC default values and thesared values are due to th
compactness level of the biomass residues burnezhse of the biomass from
industrial operations, the biomass is densely phekewing for very little
oxygen for the combustion process. This leadsgh hiethane emission factor
In the case of the biomass from forestry operatitresbiomass piles (mainly o
branches) allow for plenty of oxygen during the baistion, which leads to
much lower methane emission factors. The measwale@s are consistent with
values obtained in other parts of the word undailar conditions. For further
details, please see Annex 3 of this PDD. Also setian B.6.2 of the PDD,
“Data and parameters available at the Validation”.

1°Z

Data / Parameter: Eooiler
Data unit: (% or number)
Description: Average net energy efficiency of hgateration in the boiler that would

generate heat in the absence of the project activit

Source of data to be
used:

Either use the higher value among (a) the measiffieiency and (b)
manufacturer’s information on the efficiency ORwams an efficiency of 100%
as a conservative default value.

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

The 86.3% efficiency of the manufacturer’s inforroatwill be used in this case.

Description of

measurement methods

and procedures to be
applied:

No measurements will be carried out in this case.

]

QA/QC procedures to
be applied:

Any comment:

The 100% default value was not used,since it does not lead to a
conservative emission reduction calculation in dase.

Data / Parameter:

Data unit:

Mass or volume units (tons/yr of stiyr).

Description:

Quantity of biomass residues of typhdt are utilized (e.qg. for energy
generation or as feedstock) in the defined geograptegion.

Source of data to be
used:

Surveys or statistics, preferable from official sms: INFOR, CORMA,
CONAF. Publications: Lignum, Ecoamérica, among the

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

Description of
measurement methods
and procedures to |

Arauco Bioenergia S.A. will be responsible for garg out the necessary
5 research and studies.
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applied: This parameter will be monitored annually.

QA/QC procedures to | --

be applied:

Any comment: Monitoring of this parameter is apalite since approach L2 will be used to rule
out leakage. T

Data / Parameter: -

Data unit: Mass or volume units (tons/yr ot stiyr).

Description: Quantity of available biomass residogtype k in the region.

Source of data to be | Surveys or statistics, preferable from official sms: INFOR, CORMA,

used: CONAF. Publications: Lignum, Ecoamérica, among rthe

Value of data applied | --

for the purpose of

calculating expected

emission reductions in

section B.5

Description of Arauco Bioenergia S.A. will be responsible for garg out the necessary

measurement methods research and studies.

and procedures to be

applied: This parameter will be monitored annually.

QA/QC procedures to | --

be applied:

Any comment: Monitoring of this parameter is apalite since approach L2 will be used to rule
out leakage. T

Data / Parameter: EG,y

Data unit: (MWh)

Description: On-site electricity consumption attriéble to the project activity during the yegar
y.

Source of data to be | On-site measurements.

used:

Value of data applied | 0 (MWh). See comment below.

for the purpose of

calculating expected

emission reductions in

section B.5

Description of The Project Proponent will use electric meters tmnor this variable.

measurement methods

and procedures to be | This parameter will be monitored continuously agdragated at least annually.

applied:

QA/QC procedures to | Crosscheck measurement results with invoices fozh@sed electricity if

be applied: available.

Any comment: The proposed project activity doesawsttemplate the consumption of
additional power. However, this variable is constdein the monitoring plan in
case this situation changes in the future.
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Data / Parameter: EFyidy
Data unit: (tCQMWh)
Description: CQ emission factor for grid electricity during theaysy.

Source of data to be
used:

The Project Proponent will use the latest versiiih® ACMO0002 to calculate
the grid emission factor.

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

0.65843 (tC@MWh). This factor was calculated for the year 2@08! is used
to estimate the future emission reductions of tlepased project activity.
However, it is likely that this value will suffehanges in the subsequent years.

Description of
measurement methods
and procedures to be
applied:

Arauco Bioenergia S.A. will be responsible for penfing the calculations to
5 determine the grid emission factor according toléisé version of the ACM0002.
Official and publicly available information will besed for that purpose.

This variable will be monitored and updated annyatcording to the guidance
of the ACM0002.

D

QA/QC procedures to
be applied:

Apply procedures in ACM0002.

Any comment:

All data and parameters to deterntieegrid electricity emission factor, as
required by ACM0002 are included in the monitorpign. See the
corresponding parameters below.

Data / Parameter: FGmy: FCiky
Data unit: Mass or volume unit.
Description: Amount of fossil fuel type i consumggdpower plant/unit m and k in year y. In

this case, “m” denotes all grid power units sertimg grid in year y except low-
cost/must-run power units and “k” denotes all loogttmust run grid power
units serving the grid in yeary.

Source of data to be
used:

Utility or government records or official publicatis.

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

See Annex 3 of this PDD.

Description of

measurement methods

and procedures to be
applied:

Monitoring frequency, simple adjusted OM: Annuallyring the
3 crediting period for the relevant year.

Monitoring frequency, BM: For the first creditingipod, annually ex-
post. For the second and third crediting periody once ex-ante at the
start of the second crediting period.

QA/QC procedures to
be applied:

Any comment:

Applicable in this case:

Calculation of power unit emission factors g my, EFeLky), as pel
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equation (2) of the corresponding tool, in casesrelfiuel consumption
and electricity generation data is available fahepower unit m and k.

Data / Parameter: NCV,,
Data unit: (GJ / mass or volume unit)
Description: Net calorific value (energy contentfassil fuel type iin yeary.

Source of data to be
used:

The following data sources may be used in the agiegonditions apply:

Data source
Values provided by the fuel supplier
of the power plants invoices.
Regional or national average defaull
values.

Conditions for using the data sourc
If data is collected from power plant
operators (e.g. utilities).

If values are reliable and documente
in regional or national energy
statistics/energy balances.

t-
ce

o

IPCC default values at the lower lim
of the uncertainty at a 95% confiden
interval as provided in Table 1.2 of
Chapter 1 of Vol. 2 (Energy) of the
2006 IPCC Guidelines on National
GHG Inventories.

In this case, there exist reliable and documen&tidmal energy statistics
therefore; the source used for the emission redlucidlculation was the CNE
(National Energy Commission) Energy Balance for2200

Value of data applied
for the purpose of

calculating expected
emission reductions in
section B.5

Diesel: 45.6 (GJ/ton)

IFO 180: 44.0 (GJ/ton)
Natural Gas: 39.1 (GJ/ton)
Coal: 29.3 (GJ/ton)
Petcoke: 29.3 (GJ/ton)

Description of
measurement methods
and procedures to be
applied:

D

Monitoring frequency simple adjusted OM: Annuallyrishg the
crediting period for the relevant year.

Monitoring frequency BM: For the first creditingnped, annually ex-
post. For the second and third crediting periody once ex-ante at the
start of the second crediting period.

QA/QC procedures to
be applied:

Any comment:

The gross calorific value (GCV) of thel can be used, if gross calorific value
are provided by the data sources used. In suclscalse a gross calorific valug
basis will be used for CGmission factor.

Data / Parameter:

EFCOZ,i,w EI:COZ,m,i,v

Data unit:

(ICQIGJ)

Description:

S

CQ emission factor of fossil fuel type i in yeary.
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Source of data to be
used:

The following data sources may be used in the aglegonditions apply:

Data source
Values provided by the fuel supplier
of the power plants invoices.
Regional or national average defaull
values.

Conditions for using the data sourc
If data is collected from power plant
operators (e.g. utilities).

If values are reliable and documente
in regional or national energy
statistics/energy balances.
IPCC default values at the lower limit--

of the uncertainty at a 95% confidence

interval as provided in Table 1.4 of
Chapter 1 of Vol. 2 (Energy) of the
2006 IPCC Guidelines on National
GHG Inventories.

o

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

Since no actual, national or regional values agglable, the Project Proponent
used the IPCC default factors for the emission ¢tdo calculation:

Diesel: 0.0726 (tC&GJ)

IFO 180: 0.0722 (tC@GJ)
Natural Gas: 0.0543 (tG£5J)
Coal: 0.0895 (tC@GJ)
Petcoke: 0.0829 (tC£45J)

For subsequent emission reduction calculations|tennative source —in
accordance with the monitoring methodology- mayiged instead.

Description of
measurement methods
and procedures to be
applied:

Monitoring frequency simple adjusted OM: Annuallyrithg the
crediting period for the relevant year.

« Monitoring frequency BM: For the first creditingnped, annually ex-
post. For the second and third crediting periody once ex-ante at the
start of the second crediting period.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: EGny: EGey
Data unit: (MWh)
Description: Net electricity generated and deligei@the grid by power plant/unit m, k in

yeary.

Source of data to be
used:

Utility or government records or official publicatis.

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

See Annex 3 of this PDD.
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Description of ¢ Monitoring frequency simple adjusted OM: Annuallyrishg the
measurement methods crediting period for the relevant year.
and procedures to be
applied: « Monitoring frequency BM: For the first creditingnied, annually ex-

post. For the second and third crediting periody once ex-ante at the
start of the second crediting period.

QA/QC procedures to | --
be applied:

Any comment: -

Data / Parameter: EFR-o2 e

Data unit: (tCQGJ)

Description: CQ emission factor of the most carbon intensive figgld in the country.
Source of data to be | Identify the most carbon intensive fuel type frdm hational communication,
used: other literature sources (e.g. IEA). Possibly ctinsiih the national agency

responsible for the national communication/GHG mwaey. If available, use
national default values for the G@mission factor. Otherwise, IPCC default
values may be used.

Value of data applied | Not used, since leakage is assumed to be 0.
for the purpose of
calculating expected
emission reductions in
section B.5

Description of This parameter will be monitored annually.
measurement methods
and procedures to be
applied:

QA/QC procedures to | --
be applied:

Any comment: This variable is required for a period in whichkage for a biomass type i, could
not be ruled out, otherwise, it is not needed.

B.7.2. Description of the monitoring plan: |

The Project Proponent will implement monitoring gedures according to the monitoring methodology
chosen for this project activity. This monitoringthodology will account for emission reductions and
leakage effects in an accurate and conservativeaenaAccording to the monitoring methodology (page
61/77 of the ACMO0O006 (Version 09)), all data cotextas part of monitoring will be archived
electronically and kept at least for 2 years atterend of the last crediting period.

The monitoring methodology will be supported byealidated management information system designed
exclusively to guarantee the quality of the infotima related to the Vifiales biomass power planjgmto
activity. The system will use the same principléthe 1ISO 9001 version 2000 standard and will be
incorporated to the plant's management informasigstem. To ensure the quality and integrity of the
management system, Arauco Bioenergia personnep&iform periodic internal audits.
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Monitoring information flow of Vifiales biomass powe plant project activity

Arauco Headquarters Receives the pre-processed monitoring data for
; further and final processing. Delegates this fuorcti
(Santiago) to one of its divisions (AraucBioenergii).

Z ]

Other (external) |:> Arauco Bioenergia
information Celulosa Arauco y

(Santiago) Supervises and instructs local

Constitucion S.A. management to enforce monitoring

ﬂ plan on the sit
Monitorina Repot I|

Vifiales sawmill Vifiales sawmill personnel perform

periodical monitoring at the site. Direcf

. Monltpnng supervision of the Plant manag
information flow

Arauco counts with on-site personnel (at the prcgetivity site), who will be in charge of gathegiand
registering all the required information descriliethe monitoring plan. Such duties will be incorged
to the personnel’s everyday activities to ensurginaity and high-quality standards. The informatio
will be partially processed and stored there, aitidos sent periodically (monthly) to Arauco Bioegé
in Santiago for further and final processing (tdblenats, reports, etc.). With the informationtast
level, Arauco will be in condition to certify thengssion reduction of the Vifiales project activity
periodically (i.e. once every year).

Finally, since the Vifiales sawmill is a modern fiagiand counts with very high quality, securitydan
environmental standards, there are plenty of sathetgsures and security procedures implementeain th
facility in case of emergencies or accidental ev¢imat might lead to unintended emissions. Pagityl

for events related to accidental fires, the milliz with on-line fire sensors that continuous|ynitar

the entire production cycle and has a fire brigegigecially trained to fight any fire contingencytlie

site.

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

24/10/2005.

Arauco is the project participant responsible fag technical services related to GHG emission
reductions, and is therefore, the entity that deiteed the baseline.
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| C.1. Duration of the project activity: |

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

23/04/2008.

The starting date of the proposed project actigggresponds to the date in which the purchase afder
the power boiler was confirmed and assigned tovifiales biomass power plant project. The evidence
that supports this date is the signed purchase éwdéhe power boiler, a letter to the vendor déomning

this order and internal documents assigning thiggegent to the Vifiales project.

Minimum of 30 years, considered from the date inchlihe project started operating.

| C.2. Choice of the_crediting periodand related information: |

The proposed project activity will use a renewatskiting period; therefore section C.2.1 will be
completed below.

01/11/2011.

| c.2.1.2 Length of the first_crediting period |

Seven (7) years.

| C.2.2.1. Starting date: |

Not chosen.

| C.2.2.2. Length: |

Not chosen.
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SECTION D. Environmental impacts

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

The impacts of the project that were identifiedhia Environmental Impact Declaration (DIA) are the
following:

« Solid and Liguid Wastes: The operation of the plant will generate sewageewhat will be
treated in a sewage treatment plant in accordaitbetve Chilean regulations. The project will
consume all the biomass residues that will be geadrby the Vifales sawmill. Very low
amounts of residues, like ashes, plastics and atdestrial waste will be sent to a landfill, also
according with the Chilean regulations.

« Atmospheric emissions:The emissions are related to noise and particolaterial. Both of
them are treated with state of art technology pliathem below the emission limit factor
required by the Chilean regulations.

All the impacts addressed above, were mentionedesulved during the corresponding DIA procedure.

No transboundary impacts are considered for trogept.

D.2.  If environmental impacts are considered signifant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

According to the Chilean environmental regulaticsisce the proposed project activity does not gaper

a significant environmental impact, the projectgmoent must submit an Environmental Impact
Declaration to the Environmental Authority. Thiscdment was presented to the Environmental National
Auﬁhority, CONAMA in August, 2008 and the correspong letter of approval was obtained in March,
25", 2009.

SECTION E. Stakeholders’comments |

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

The Project Proponent used the following mediar&sent the proposed project activity to the local
community:

e Television: Interviews in TV programs.

¢ Radio: Interviews.

* Press: Articles describing the proposed projeef]éés with information about Climate Change
and the proposed project activity.

« Door-to-door presentation of the project to thealaommunity.

¢ Meetings with local stake holders (see below).
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The Project Proponent organized several meetingstive local community, the local authorities and
other stakeholders in the VII Region. In these megethe project proponent described the technical
aspects related to the project and the way in wiielproposed project would contribute to reduce
greenhouse gas emissions. Comments and impressitns stakeholders were recorded and gathered
via a Q&A session at the end of the meetings aad\rief questionnaire that was handed out by
Arauco personnel and filled in by the attendanfsteethey left the meeting. The meetings took place
during July, 2008 and the following stakeholdersenievolved:

« Environmental authorities of the VII Region.

* Vifales personnel.

* Local business community.

« CORMA (the Wood Corporation).

« Fisherman federation of the VII Region.

* Environmental Committee of Constitucion.

* Personnel of the Constitucion pulp mill.

» Other professionals and members of the workforada@Il Region.

E.2. Summary of the comments received:

From the 69 forms filled, 66 had positive commeatieut the project and 2 were neutral about the
project. No negative comments were received alhmuptoposed project activity.

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

The Project Proponent made several presentatiathe tocal community about climate change and the
proposed project activity. Questions from the atésrs were answered during the meetings or via
personal letters.



(@)
$8y

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

e
A ’

CDM - Executive Board

page 98

Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization:

CELULOSA ARAUCO Y CONSTITUCION S.A.

Street/P.O.Box: El Golf 150

Building: -

City: Santiago
State/Region: Regién Metropolitana
Postfix/ZIP:

Country: Chile

Telephone: 56-2- 462 7000

FAX: 56-2-462 7003

E-Mail: cpatrickson@arauco.cl
URL: www.arauco.cl

Represented by:

Title: Development Manager of Arauco Bioenergia.S.A
Salutation: Mr.

Last Name: Patrickson

Middle Name: Albert

First Name: Christian

Department:

Mobile: 56-9158 3483

Direct FAX: 56-2-4623857

Direct tel: 56-2-4623795

Personal E-Mail:

cpatrickson@arauco.cl
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The financial plans for the Project do not invopuéblic funding.
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BASELINE INFORMATION

SIC GRID DATA FOR COMBINED MARGIN CALCULATION

DATA PER POWER PLANT IN SIC GRID DURING 2008

{Source: Daily reports, CDEC-SIC)

DATE OF POWER LOW COST/ | _Com NET POWER SPECIFIC | UNITS OF SPECIFIC
POWER PLANT ouTpuT w) | PLANTTYPE | FUELTYPE | st Run | pROJECT IN2008_| CONSUMPTION CONS.
[Abanico 1948 1959 1360 Run of the rver | Hydro Yes No 312 000 e
[Aconcagua 1993 - 1994 729 Run of the rer | Hydro Yes No 439 000 NC
Afalfal 1991 1780 Run of the rver | Hydro Yes No 907 000 e
Ancud During fast 90s 33 Digsel engines | Diesel No No 5 024 (Kg/kwh)
[Antilhue new (1and I 07-Ene 05 503 yele Diesel No No 0 024 (Kgfkwh)
ntinue T 07-Ene05 1013 Open cycle Diesel No No 21 024 (Kg/kwh)
Antuco 1981 3200 Reseroir iydo Yes No 1,440) 000 NC
[Arauco 1996 150 Biomass / Steam | Biomass Yoo No 12, 00 NG
Bocarina 30-un70 1250 Coal / Steam oal No No 958 039 (KgKwh)
Campanario 21-Mardi7 1180 Opencycle | Natural Gas No No 19) 038 (stdwn)
Campanario Diesel 21-Mardl7 1180 Open cycle jesel No No 21 025 (Kykwh)
Candelaria (Open cycle) 1 16-May-05 1253 Opencycle | Natural Gas No No 2| 030| (iKW
Candelaria (Open cycle) 1 Diesel 16-May-05 1253 Open cycle Diese No No 264 029 (Kg/kwh)
Candelaria (Open cycle) 2 01-May 05 1286 Opencycle | Natural Gas No No 12, 030|  (mtstakowh)
Candelaria (Open cycle) 2 Diesel 01-May-05 1286 Open cycls Diessl No No 278 029 (Kg/kwh)
anutilar 1990 1720 esenvoir Hydro Yes No 798| 000 e
Caricte During last 90s 17 Diesel engines | Diesel No No 5 024 (Kg/wh)
Capullo 1995 120 Run of the rver | Hydro Yes No 69) 000 e
Casablanca 2046007 18 Diesel engines | Diesel No No ] 023 (Kykwh)
Casablanca 1 2080007 13 Diesel engines | Diesel No No 4 023 (Kgfkwh)
Casablanca 2 2046007 05 Diesel engines | Diesel No No 0 028 (Kgwh)
o 1996 130 Biomass / Steam | Biomass Yoo No 13 o) ne
Chacabuquito 29ul02 20 Run of the rver | Hydro Yes Yes 177 000 NC
Chiburgo 1940107 195 Run of the rver | Hydro Yes No 9) 000 Ne
Cholguén 0B-Jun03 130 Biomass / Steam | Biomass Yes Yes 9%0) 00 e
Cipreses 1955 1059 esenoir Hytro Yes No 480) 000 e
Colbin+hach 1985 5690 Resenoir Hydro Yes No 3234 000 NC
Colipuli During last 90s 28 Disel engines | Diesal No No 3 024 (Kgwh)
co A 27 Dissal engines | Dissal No No 7 023 (Kg/Kwh)
Constitucicn 19952007 97 Biomass / Steam | Biomass Yes No 58, 000 e
Constitucidn 1 06-Jub7 90 Diesel engines | Diesel No No 1 030) (Kykwh)
Constitucidn 2 07-Jub7 57 Diesel engines | Diesel No No ] 030) (Ky/Wh)
Coronel 01-May 05 457 Opencycle | Natural Gas No No 1 024 (msta/kown)
Coronel Diesel 01-May 05 57 Open cycle jess No No 7| 022 (Kgkwh)
Curacautin During last 90s a0 Diesel engings | Diesal No No 5 022 (Kgwh)
Curanilahue 27-Jun 07 21 Diesel engines | Diesel No No 0 00 (Kghkwh)
rauma 2046107 25 Diesel engines | Diesel No No 5 023 (Kgkwh)
Curiingue 1993 890 Run ofthe rver | Hydro Yes No 605, 00 [
D. de Almagro 1981 28 Open cycle Diesel No No 58 035 (Kykwh)
egan 04-Jub7 30 Diesel engines | Diesel No No 68 022 (Kg/kwh)
E1 Rincn 2346007 03 Run ofthe rer | Hydro Yes No 3 00 Ne
£l Toro 1973 4500 esenvoir Hydro Yes No 1,206 000 e
Esperanza 1 28-4un 07 17 Diesel engines | Diesel No No 5 022 (Kg/wh)
Esperanza 2 27-qun 07 15 Diesel engines | Diesel No No 4 023 (Kyfkwh)
Esperanza TG 249007 179 Open cycle Diesel No No 4 034 (Kykwh)
Eyzaguine 12-Mar-07 15 Run of the iver | Hydro Yes No 9 000 e
Florida 1909 - 1993 280 Run of the rer | Hydro Yes No 155 000 e
FPC 27-4un 07 116 Biomass / Steam | Biomass Yes No 7 00 e
Guacolda | 1995 - 1996 1520 Coal / Steam | Coal / Petcoke! No No 1245 037, (g
Guacolda Il 1995 - 1996 1520 Coal /Steam | Coal / Peteoke! No No 1285 037, (Kg/wh)
Horcones Diesel 2-Jun 07 243 Open cycle Diesel No No 7 034 K/
Horcones 01-Sep04 243 Opencycle | Natural Gas No No 0 038)  (mst/kwh)
Huasco TG Diesel 1977 - 1979 642 Open cycle Diese No No 0 035 (Kg/kwh)
Huasco TG IFO 1977 - 1979 642 Open cycls FO 180 No No 160) 037 (Kg/kwh)
Huasco TV 1965 180 Coal / Steam Coal No No 0 097, (KgKwh)
Isla 1963 - 1964 650 Run of the rver | Hydro Yes No 194 000 e
L Verde TG 01-Feb 04 188 Open cycle Diesel No No 39) 026 (Kyfkwh)
L Verde TV 1939 - 1949 547 Coal f Steam 0al No No 7 072 (Kykwh)
ja 19952007 102 Biomass / Steam | Biomass Yes No 5 00 e
Las Vegas b 23 Diesel engines | Diesel No No 5 023 (Kgwh)
bu During last 90s 17 Diesel enginas | Diesal No No 4 024 (Kgwh)
Licantén 30-Abr04 55 Biomass / Steam | Biomass Yes No 13 000 e
Lora Alta peny 00 Run of the rver | Hydro Yes No 256 000 Ne
Los Molies 1952 180 Fun of the fver | Hydro Yes No 68 00 e
Los Moros 1930-1994 32 Run of the rver | Hydro Yes No 18, 0.0 e
Los Quilos 1943 - 1989 393 Run of the rer | Hydro Yes No 282 000 e
s Sauces 03Ene7 25 Diesel engines | Diesal No No 5 024 (Kgwh)
Los\iertos_TG 03-Ene07 1250 Open cycls Diesel No No 381 0% (<g/wh)
aitenes 1923 - 1989 290 Run of the rver | Hydro Yes No 137 000 e
Mampil 01-Abr00 490 Fun of the fver | Hydro Yes No 163 00
aule 23107 60 Diesel engines | Diesel No No 5 030) (Kykwh)
Monte Patria 124007 90 Diesel engines jesel No No 17| 028 (Kgfkwh)
Nehuenco 01-Ene99 8.4 Combingd cycle | Natural Gas No No 0 020|  (mestaiown)
Nehuenco (Open eycle) 01-Ene99 2500 Open cycls Diess No No 0 00 (Kgkwh)
Nehuenco 98 1a-dun 2 1080 Opencycle | Natural Gas No No 98| 034 (rstdnwn)
Nehuenco 98 Diesel 1a-Jun a2 1080 yele jecel No No 137 029 (Kg/KWh)
Nehuenco Diesel 01-Ene99 84 Combined cycle jesel No No 312 016 Kg/KWh)
Nehuenco Il 30-Abr04 0.4 Combined cycle | Natural Gas No No 190 020]  (msta/kwh)
Nehuenco Il (Open cycle) 27-May 03 2600 Opencycle | Natural Gas No No 0 000|  (mtsta/kowh)
Nehuenco Il Diesel 16:May-07 6.1 Combingd cycle | Diesel No No 2203 017 (Kg/kwh)
Nueva Alde: 01-4br05 130 Biomass / Steam | Biomass Yes Yes 107 000 e
Nueva Aldea 2 01-May 05 100 Open cycle Diesel No No 0 029 (Kgkwh)
Nueva Aldea 3 10-Sep 06 00 Biomass / Stea ma Yes Yes 210 00 e
Nueva Ren 24-0ct97 3790 Combined cycle | Natural Gas No No 1 02| (mstkwh)
Nueva Renca Diesel 24-0ct97 3790 Combined cycle jess No No 1502 018 (Kg/kwh)
ngue 1996 870 senvoir Hydro Yes No 1789 o Ne
Pehuenche 1991 5660 Resenair Hydro Yes No 2750 o) ne
Petropower Ago-98 750 Petcoke / Stear | Petcoke Yes No 194 037 (Kghkwh)
Peuchén 01-Ene00 770 Run of the rer | Hydro Yes No 3 000 e
Pilmaiguén 1944 - 1959 390 Fun of the rver | Hydro Yes No 244 00 e
Pulingue 1962 80 Run of the ver | Hydro Yes No 20 000 [
Punitagui 06-Jub07 90 Diesel engines | Diesel No No 18, 028 (Kgwh)
Puntila 01-May-98 140 Run ofthe rer | Hydro Yos No 19 o) Ne
Quelién During last 90s 54 Diesel engines | Diesel No No 10, 024 (KgKwh)
Quilleco 3046107 700 Run of the rver | Hydro Yes Yes 363 000 e
Ralc 01-Sep 04 6900 Resenoir Hydro Yes No 2573 00 e
Rapel 1968 780 Resenoir Hydro Yes No 1034 00 e
Renca 1962 970 Diesel / Steam | Diesel No No 12, 030 (Kgiwh)
Rucis 31-0ct98 1784 Run of the rer | Hydro Yes No 888 000 e
5. Feo. Mostazal 230102 257 Open cycls Diessl No No 33, 03 (g
San Ignacio 1996 70 Run of the rive yo Yes No 213 000 NC
San lsido 10-Ag0%8 3790 Combined cycle | Natural Gas No No 795 026[ (st
San Isidho 2 Diesel 2340007 283 Combined cycle | Diesel No No 1647 024 (Kykwh)
San lsidho 2 2346007 283 Combined cycle | Natural Gas No No 1 028)  (msta/kwh)
San Isidro Diesel 10-Ag0%8 790 Combined cycle | Diesel No No 590 024 (Kgkwh)
Sauce Andes 19301994 11 Run of the river | Hydro Yes No 3 02 (Kg/kwh)
Sauzal 50 Hz 1945 y 1959 768 Run of the fver | Hydro Yes No 490 026 (Kgkwh)
Sauzal B0 Hz 1948 y 1959 768 Run of the fver | Hydro Yes No 0 026 (Kyfkwh)
zalito 1948 y 1959 120 Run of the river | Hydr Yes No 85 026 (Kg/kwh)
Tatal 1 and 1) 02Feb00 2149 Opencycle | Natural Gas No No 104 026 (Kgwh)
Tatal | Diesel 02Feb00 200 Open cycle jess No No 333 026 (Kg/wh)
Tatal Il Diesel  Fob 1200 Open cycle Diesel No No 603 026 (Kyfkwh)
aigen During last 90s 17 Diesel engines | Diesel No No 3 026 (Kgfkwh)
Valdnia 14-May.04 610 Biomass / Steam | Biomass Yes No 219 026 (Kg/kwh)
Ventanas 1 1180 Coal / Steam oal No No 912 026 (KgKwh)
Ventanas 2 1977 200 Coal / Steam Coal No No 1634 026 (Kyfkwh)
Victoria During last 90s Diesel engines | Diesel No No o 026 (Kyfkwh)
olcin 1944 130 Run of the rer | Hydro Yes No 101 026 (Kg/iwh)
Quettehues 1928 490 Run of the ver | Hydro Yes No 359) 024 (Kg/kwh)
nela 31-Ag007 182 Wing Wind Yes No 31 029 (Kgkwh)
Paimucho 295ep07 20 Run of the fver | Hydro Yes No 25 018 K/
Hormitos 30-5ep07 550 Run of the rver | Hydro Yes Yes 256 038)  (msta/kwh)
Ojos de Agua 01-4un 08 90 Run ofthe rer | Hydro Yos Yes 19) 018 (Kgwh)
oivos 01-Feb 8 19 Open cycle Diesel No No 2| 018 (Kg/wh)
Piacila Abr2008 kL] Open cycle Diesel No No 3 00 e
Puctaro 01-May 08 Run of the fver | Hydro Yes Yes 3| 000 e
uintay Abr2008 a0 Open cycle Diesel No No 3 00 e
Totoral Abr2008 30 Open cycle Diesel No No 3 026 (Kghwh)
chiloé 01-Jub 08 Diesel engines | Diesel No No 0 00 e
uelon i 01-Ag008 100 Diesel engines | Diesel No No 4 024 (Kykwh)
oa 01-Ju108 48 Run of the rer | Hydro Yes No 1) 022 (Kgiwh)
coirito 01-Ago-08 550 Open cycls Diesel No No 3 024 (Kg/kwh)
Los Pinos 235ep08 970 Open cycle Diesel No No 7 00 Ne
Chuyaca 26-Nov08 25 Diesel engines | Diesel No No 0 0.0 e
Skreting 2008 Diesel engines | Diesel No No 0 026 (Kgiwh)
Lircay 08-0ct08 1904 Run of the river | Hydio Yes No 21 o) Ne
cenizas 21-0ct08 185 Diesel engines | IFO 180 No No 0 000 e
Sants Lidia 09.0ic08 13 Open cycle Digsel No No 1 026, (KW
[TOTAL 41,808
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OPERATING MARGIN CALCULATION
(According to the Methdological tool, Annex 14, EB 50, Version 02 used by the ACWMO002 {Version 10))

2008
Total emizsions from non-Tow cost S must run power plants ACOfyr) 14,064,760
Total emissions from low-cost £ must-run power plants RCOady) 447 042
Total energy generated in the SIC (GWhiyr) 41,089
Total energy by non-Low cost / must run power plants (GWhiyr) 16,400
Total energy by low cost £ must run power plants (GWhiyr) 24 GBI
Factor b nurnber) 0.0000000
Operating Margin {tCO2/GWh) 857.58

Notes:
- Low cost / must ran units present very low GHG emissions, since they are basically hydro plants and very few biomass plants

BUILD MARGIN CALCULATION THE YEAR THE EMISSION ABATEMENT OCCUR

{According to the hethdological taol, Annex 14, EB 50, Version 02 used by the ACMOD02 (Version 10))

(Calculation excludes COM plants (f any), plants that have been moved and retired plants at the calculation date.)

POWER PLANT POWER | PLANT TYPE | FUEL TYPE | DATE OF COMMISSIONING Com TOTAL GEN 2008 (GWh}_|_(tCO,/GWh)
Santa Lidia 136 Open cycle Diesel 09-Dic-08 No 05 647 5
Chuyaca 25 Diesel engines | Diesel 26-Nov.08 No 01 6910
Cenizas 165 Diessl engines | IFO 180 21-0ct08 No k] 7813
Lircay 1804 | Runoftherver | Hydro 08-Oct-08 No %67 00
Skretting 0 Diesel engines | Diesel I0-dun05 No fili] 7188
Lo Pins ar Open cycle Diesel 23-Sepl8 No 74 B75.4
Chilog i Diesel engines | Diesel 01-Jul08 No 01 8900
Quelién I 10 Diesel engines |  Diesel 01-Aga.08 No L 7347
Coya usg Run ofthe tiver | Hydro 01-Jul08 No 435 00
Coimito 55 Open cycle Diesel 01-Ago.08 No 26 857.5
Ojos de Agua 9 Run of the tiver | Hydro 01-Jun-08 Yes 0o 00
Puclaro i Run of the river | Hydro 01-May.08 Yes 0o 00
Tatoral 3 Open cycle Diesel Abr-2008 No a4 8940
Quintay 3 Open cycle Diesel Abr-2008 No 3.2 8940
Placilla 3 Open cycle Diesel Abr-2003 No 30 8940
Olivos 194 Open cycle Diesel 01-Feb0B No 283 7460
Homitos 55 Runofthe tiver | Hydro H0-Sep 7 Yes 00 0o
Palmuche kP Runof the tiver | Hydro 29-Sep 7 No 2251 0o
Canela 182 Wind Wind F1-Age 7 No 07 0o
Esperanza TG 179 Open cycle Diesel 22-Age 7 No 36 1130.0
Maule B Diesel engines | Diesel 23-Jul07 No 52 9653
Chiburgo 195 Runof the tiver | Hydro 19-JuH07 No [CE] 00
Monte Patria El Diesel engines |  Diesel 12-Juk07 No 171 937
Constitucitn 2 57 Diesel engines | Diesel 07-Julo7 No 0o 985.3
Punitaqui E] Diesel engines | Diesel 06-Jul07 No 18.1 937
Constitucién 1 El Diesel engines | Diesel 06-Jul07 No 108 9853
Degan k] Diesel engines | Diessl 0-Jul07 No 633 7241
Esperanza 1 17 Diesel engines | Diesel 29-Jun-07 No 45 7231
FPC 116 |Biomass /Steam| Biomass 27-Jun07 No 77.2 0o
Esperanza 2 15 Diesel engines | Diesel 27-Jun07 No 45 7493
Curanilahue 21 Diesel engines | Diessl 27-Jun07 No 0o 0o
Horcones Diesel 243 Open cycle Diesel 20-Jun-07 No 63 11347
Nehuenco Il Diesel 6.1 | Combined cycle |  Diesel 15-May-07 No 21589 5505
Quilleco 70 Run ofthe tiver | Hydro 30-Abr? Yes 0o 0o
San Isidro 2 Diesel 2483 | Combined cycle |  Diesel Z3-Abrl? No 16469 7851
San Isidro 2 2483 | Combined cycle | Natural Gas 23 Abr07 No 10 5005
El Rincén 03 Runof the tiver | Hydro 23-Abr7 No 25 00
Concon 272 Diesel engines |  Diesel 23 Abr07 No 72 75
Las Vegas 232 Diesel engines | Diesel 20Abr07 No 6.1 765.1
Curauma 2502 | Dieselengines |  Diesel 20-Abr-07 No 59 7609
Casablanca 2 0475 | Dieselengines |  Diesel 20-Abr07 No 01 9205
Casablanca 1 13 Diesel engines | Diessl 20-Abr07 No 40 7657
Casablanca 1775 | Diesel engines |  Diessl 20-Abr07 No 0o 7657
Campanario Diesel 118 Open cycle Diesel 21-Mar07 No 213 8291
Campanario 118 Open cycle | Matural Gas 21-Mar07 No 189 8313
Eyzaguine 15 Run of the tiver | Hydro 12-Mar-07 No 6.7 00
Losvientos_TG 125 Open cycle Diesel 03Ene 07 No ;|08 844.3
Los Sauces 25 Diesel engines | Diesel 03Enel7 No 47 7999
Nueva Aldea 3 20 |Biomass/Steam| Biomass 10-Sep-06 Yes 00 0.0
Nueva Aldea 2 10 Open cycle Diesel 01-May-05 No 00 9535
Candelaria (Open cycle) 1 Diessl 125.3 Open cycle Diesel 16-May-05 No 257.2 955.3
Candelaria (Open cycle) 1 1253 Open eycle | Matural Gas 16-May-05 No 23 6285
Coronel Diesel 457 Open cycle Diesel 01-May.05 No 735 7431
Coronel 457 Open cycle | Natural Gas 01-May-05 No 07 5040
Candelaria (Open cycle) 2 Disssl 1285 Open cycle Diesel 01-May-05 No 713 9553
Candelaria (Open cycle) 2 1285 Open cycle | Natural Gas 01-May-05 No 12.1 6285
Nueva Aldea 1 13 |Biomass /Steam| Biomass 01-Abr05 Yes 00 0o
Antilhue TG 1013 Open cycle Diesel 07-Ene05 No 2398 793.4
Antilhus new (| and I 503 Open cycle Diesel 07-Ene.05 No 00 793.4
Ralco 690 Resenvoir Hydro 01-Sep 4 No 2668.8 0o
Horcanes TG 23 Open cycle | Matural Gas 01-Sep 04 No 0o 799.4
Valdivia &1 Biomase / Steam | Biomass 14-May-04 No 2189 0o
Nehuenco I 3904 | Combined cycle | Maural Gas 30-Abr04 No 1858 4155
Licantén 55  |Biomass/Steam| Biomass 30-Abr0d No 130 0o
L Verde TG 188 Open cycle Diesel 01-Feb04 No 87 8614
Cholgusn 13 |Biomass / Steam| Biomass 06-Jun-03 Yes il 0o
Nehuenco Il (Open cyele) 250 Open cycle | Natural Gas 27-May-03 No 0o 00
S. Fco. Mostazal 257 Open cycle Diesel 23-0ui.02 No 04 1025.0
Chacabuguito % Run ofthe fiver | Hydro 22.Jul02 Yes 0o 00
Nehuenco 9B Diesel 108 Open cycle Diesel 14-Jun02 No 1357 967.1
Nehuenco 98 108 Open cycle | Matural Gas 14-Jun02 No 9.1 7121
Marmgil 19 Runof the tiver | Hydro 01-Abr00 No 163.0 00
Tatal Il Diegel 120 Open cycle Diesel 02-Feb00 No 600.8 8955
Tattal | Diesel 120 Open cycle Diesel 02-Feb00 No BI7 9238
Tahal 1 and 1) 244.8 Open cycle | Matural Gas 02-Feb00 No 104.2 7024
Peuchén 77 Run of the tiver | Hydro 01-Ene00 No 2422 00
Nehuenco Diesel 84 | Combined cycle | Diesel 01-Ene-89 No 6.2 5293
Nehuenco (Open cycle) 250 Open cycle Diesel 01-Ene-39 No il 00
Nehuence 8.4 | Combined cycle | Natural Gas 01-Ene.33 No 0o 47
Rucde 1784 | Runoftheriver |  Hydro 31-0ct.98 No 685.8 0o
Petropower 75 |Petcoke/Steam | Petcoke 20-Ago.38 No 030 905.1
San Isidro Diesel 79 | Combined cycle |  Diesel 10-Ago-98 No 5725 593.4
San Isidre 79 | Combined cycle | Matural Gas 10-Ago-98 No 76 5005
Puntila 14 Run of the fiver | Hydro 01-May-98 No 1485 0o
Nueva Renca Diesel 79 | Combined cycle |  Diessl 24.0ct.97 No 14860 5634
Nueva Renca 9 | Combined cycle | Matural Gas 240097 No 07 4641
Loma Alta 0 Run of the river | Hydro 23-Julg7 No 2555 fils]
TOTAL GEN. PER YEAR (GWh /yn) 11,089.0
20% OF GEN. PER YEAR (GWh / yr) 82178
5 MOST RECENT PLANT GEN (GWh / yr) 3.5
EMISSION FACTOR 5 PLANTS {tC0/GWh) 155.9
EMISSION FACTOR 20% GEN {tC0,/GWhH) 150.3
BUILD MARGIN [ COx/GWH) | | [ 159.3
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COMBINED MARGIN CALCULATION

(According to the Methdological tool, Annex 14, EB 50, Yersion 02 used by the ACMO002 (Wersion 107)

OM: Calculated ex-post (Option 2, the year in which the emissions occur).
Bh: Calculated ex-post (Option 2, updated annually from the date the first emissions occur).

2008
Operating Margin (tCO/GWh) 857 58
Build Margin HCOGYWh) 459.28
Combined Margin {tCOz/GWh) 658.43
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Methane emission factor of uncontrolled burning obiomass residues from forest operations

1. Introduction

The objective of this project is to quantify theission factors (EF) of methane (QHrom burning
forest residues in the open air, natural, uncoleiatonditions in the south central part of Chileio
fuel types were burned:

a) A mixture of sawdust and bark, which are residuwesfindustrial operations (mainly sawmill
industry) and are used at Arauco biomass powetslan

b) A pile of different sizes of branches, which arsidees from forestry operations (mainly
harvesting, pruning, and thinning).

The mixture of sawdust and bark, collected by tpacties, is planned to be used by the Celulosadsra
y Constitucion S.A. (as Arauco) at two new biomagwer plants: one in the Horcones Complex, close
to Concepcion in the VIII Region, and the other anthe Vifiales sawmill, located near Consititucidn
the VII Region. The same biomass residues are heiad by Arauco as fuels at the Nueva Aldea,
Trupan, Valdivia, and other biomass power plantffeEent sizes of branches (2.5-30 cm in diameter),
collected from forestry operations, may also belwsesupplemental fuel for the new plants.

We conducted field experiments in south centraleCtm March 18-26, 2009, a transition period from
late summer to early autumn, to quantify metharteaher trace gas emissions from burning the two
fuel types mentioned above. We will report the Wweatonditions, the fuel moisture and carbon cdnten
and the average emission factor of methane (Efj @th an associated standard deviation for eaeh fu
type burned under natural conditions. We will alsstuss the application of the methane emission
factors derived from the experiments to calculageannual amount of methane emissions from burning
these fuels in open air.

Our team has a 20-year experience in studying enisef trace gases from biomass fires in various
ecosystems in the United States, Canada, MexiedAthazon in Brazil, Chile, Zambia, South Africa,
and central Siberia in Russia. Dr. Hao was theutbea of one of the Intergovernmental Panel on
Climate Change (IPCC) reports in 2001 [Hao, 20BtE] was recognized by the IPCC for the contribution
to the 2007 Nobel Peace Prize to IPCC.

2. Field Site and Fuel Type

The experimental site (37°18'54.22"S, 71°59'39.50™8levation 310 m) was located at a gravel pit near
Canteras in south central Chile. The choice oftingaat a gravel pit was to prevent fires spreading
adjacent forests. Eight piles of biomass fuels wdte Arauco’s power generating plants were geén

in two rows with four piles on each row and appnoiely 10 m apart between the piles. Each pile was
about 2 m high and had a volume of about 30The fuel types include a mixture of sawdust aakb

and branches in different sizes. The descriptiogach pile is summarized in Table 1.

Table 1. Fuel Types of the Experiments
Fuel Type Identification Piles
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Mixture of sawdust and bark MX4, MX11, MX5, X12 3,11, 12
Branches in different diameters BR6, BR13, BR7, BR14 6,7,13,14

3. Meteorological Conditions

These experiments were carried out during the ittangeriod from late summer to early autumn. The
daily weather conditions at the field site on Mat@+26, 2009 are summarized in Table 2. We measured
wind speed, temperature, and relative humidity. Wiather conditions during the nine days wereyairl
constant: sunny, windy, warm, and low humidity astneveryday.

Table 2. Weather Conditions during the Experiments

Day March Condition Wind Speed Mean Mean Relative
(km/hr) Temperature®C) Humidity
(%)

1 18 sunny 7 (2-15) 33 24

2 19 sunny 13 (6-23) 24 35

3 20 sunny 7 (3-22) 22 45

4 21 sunny 8 (5-12) 23 31

5 22 sunny

6 23 sunny 6 (2-12) 23 36

7 24 sunny 7 (3-20) 23 34

8 25 sunny 8 (4-15) 23 42

9 26 sunny 5(3-8) 21 47

4. Experimental Method
4.1 Combustion Processes

For uncontrolled, open air burning of piled foresdidues, a propane torch was used to ignite ths.pi
The use of fossil fuels, such as diesel or kergdenégnition was avoided to prevent contaminatidn
smoke samples. Small tunnels were dug to facilaatéow in some of the piles. The piles of the
sawdust and bark mixture burned for several honti the combustion process was stabilized and the
sampling was initiated. The duration of each pilened varied considerably. It took several dayisuimn
the piles of mixed sawdust and bark. Windy condgioncreased the rate of fuel consumption.
Combustion of a pile of sawdust and bark mixtummihated by prolonged smoldering combustion, is
shown in Figure 1. The piles of branches were cetepf burned within a few hours with predominantly
flaming combustion. Combustion of a branch pilshiswn in Figure 2.
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Figure 1. Burning sawdust and bark mixture shaftgr ignition, March 19, 2009

Figure 2. Burning branch pile shortly after ignition March 20, 2009
4.2 Sampling System

Smoke samples were collected every 2—3 hours ddagtme. A background sample of clean air was
collected at the start of each day, about 100 mingbfvom the burning piles. The sampling system was
portable unit mounted on a metal frame that cacaoged as a backpack to collect a sample. The¢ afle
the sampling system was connected to a sample §Baindong, 6 mm O.D.) with a flexible 3/8”" (0.D.)
stainless steel tube. Smoke samples were collégtatserting the sample probe into the smoke about
one meter from the pile.

The sampling system consists of a Rasmussen KNiBteapump with 6 mm (O.D.) stainless steel
tubing connected through a T-fitting to a pressetief valve and a pressure gauge, respectivelg. Th
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pressure relief valve was used to regulate thespresf the system and set the final pressureein th
canisters. The pressure gauge allowed the opdratoonitor the pressure change in the canisterewnhi
filling the samples and to check that each canister evacuated prior to sampling. The samplingesyst
was initially purged with smoke, and then the sasplere drawn into the canisters by pressuring the
canisters to 25 psia. The flow rate into the cansstvas 2 liters/minute and it took approximately 3
seconds to fill each canister. The canisters weeerdl steel bottles with Nupro model SS-00121
stainless steel ball valves. At the end of eachpsiag) a purge valve opened to flush out the reaidu
sample in the sampling line. The sampling pump magered by a 12 volt gel cell rechargeable battery.

Based on our previous laboratory tests, the stdiagefor the low molecular weight trace gases in
canisters is longer than six months. Thus, withitime frame of 4—6 weeks between sample collectio
and analysis, it is reasonable to assume thatdheeaitrations of carbon dioxide (g(Qcarbon

monoxide (CO), Cl and non-methane hydrocarbons (NMHC) in the cargswere stable and did not
change during this period.

4.3 Fuel Analysis

Samples of about 250 g for each pile were colleptet to ignition for analysis of fuel moisture

content. Samples were immediately weighed in thlel fivith a portable balance. After the samples were
transported back to the Fire Sciences Laboratbey, were dried for 48 hours at a 10@ven and
weighed [Allen, 1989]. After fuel moisture analysisportion of each sample was milled (40 mesh) and
sent to the University of Idaho Analytical Servitegboratory for analysis of the carbon contenthef t
biomass by a CHN érbon-lydrogen-iitrogen) analyzer.

4.4 Trace Gas Analysis

Trace gas concentrations in canisters were anabizée Fire Sciences Laboratory, using the
methodology developed by Hao et al. [1996]. Theaswere analyzed for GOCO, CH, and G, G;,
and G alkanes and alkenes with a Hewlett Packard mag0 Series 1l gas chromatograph equipped
with dual flame ionization detectors (FIDs). The £0d CO analysis utilized a 1 ml sample loop to
inject the sample onto a 3.2 mm I.D. x 2 m longk@aphere (Alltech) column, with a helium carries ga
(flow rate - 16 ml/minute). After separation of €&nd CO in the column, the compounds were passed
through a methanizer (3%5) that converted C{and CO to methane, enabling detection by the EID a
35(°C. The oven temperature program for this analysis 40C for five minutes, an increase to £@0

at 20C/minute, and 4 minutes at 1D The CH and G-C, analyses were performed using a 0.25 ml
sample loop, a 0.53 mm x 50 m HP-AL/S column (J&¥ikStific), with helium carrier gas at a flow rate
of 6 ml/min, and FID at 30C, with a makeup helium gas flow of 14 ml/min. Tdwen temperature
program for hydrocarbon analysis was the sameeapribgram for C@and CO analysis, as both
analyses were performed simultaneously.

Chromatogram data was processed and archived bleHé¥ackard ChemsStation Il software. A set of
CO,, CO, CH, and G and G calibration standards at concentrations closegésamples were analyzed
each day to construct a standard curve for eactpoond. Based on the integrated peak areas, the
sample concentrations were calculated from thedstahcurves and written into an Excel spreadsheet.
Duplicate samples were analyzed for every sixthyaig The National Institute of Science and
Technology (NIST) primary COand CO standards were analyzed periodically tdywere response of
the detectors. Both the accuracy and precisiod%réor CQ, CO, and CHanalyses.
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The emission factor of a compound is defined astheunt (g) of the compound emitted per kg of
biomass burned. The emission factor was calculaydtie carbon mass balance method [Ward and
Radke, 1993]. The computation was based on theesmabove-ambient background concentrations of
carbon-containing compounds and the carbon confaht biomass. In these experiments, the carbon-
containing compounds of GOCO, CH, and G, C;, and G gases were analyzed in the sample, and C
C,gases were summed as the non-methane hydrocaHtighanolecular weight hydrocarbons were
found in trace concentrations in smoke as comptarége major light carbon compounds (e.qg.,.QC0,
CH,), and accounted for less than 0.01% of the totdtted carbon. Therefore, the omission of
measuring the concentrations of high molecular Wdiydrocarbons is insignificant in calculating
emission factors of methane.

5. Results and Discussion

The piles were burned under weather conditionsdttie transition period from late summer to the
beginning of autumn. We collected 51 smoke samniptes burning four piles of mixed sawdust and

bark, 44 smoke samples from burning four pilesrahbhes in different sizes, and nine clean air $asnp
during the nine-day period. The average moisturgerd of the mixed fuel of sawdust and bark was
45.5% with a standard deviation of 8.2% (n=4). @kerage moisture content of branches was extremely
low (7.3%) with a standard deviation of 3.2% (n=Bie average carbon content of the mixed fuel and
branches was 51.3% * 0.50t=4) and 52.0+1.2% (n=4), respectively. Theseemlare very similar to

the default value of wood carbon content of 50%.

Clean air concentrations of 376—422 ppm for,J@1-0.6 ppm for CO, and 1.6—1.8 ppm for,Q¥¢re
comparable to the clean air concentrations measuareiher parts of the world. The background
concentrations were subtracted from the pile emissoncentrations to obtain net emission
concentrations.

The emission factor of methane of each sample fsroming mixed fuel or branches is shown in Figure
3. The sample number is the order of the samplkesntduring the nine-day period. It is apparent that
EF CH, of mixed fuel (11.6—-24.9 g/kg) were much highemthhe EF Chlof branches (0.1-7.0 g/kg).
The EF CH in the first week were slightly higher than theesrin the second week.
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Figure 3. Emission Factor of Methane for Each Sampl

The average methane emission factor for each ypelis summarized in Table 3. The average emission
factor of methane from burning mixed sawdust arét £B7.2 g/kg or 930 kg/TJ) is consistent with that
for the same type of fuels burned in previous expemts in Chile. The standard deviation (£3.1 gdkg
168 kg/TJ, n=51) is also similar with that of pi@ws measurements carried out in Chile. The average
emission factor of methane for burning branches ¢#g or 114 kg/TJ) is about eight times lowemtha
the EF CH for burning the mixture of sawdust and bark, beedourning branches were dominated by
high-temperature flaming combustion (Figure 2).

Table 3. Experimental Results

Fuel Type EF CH Standard Deviation Number of Samples
(9/kg) (9/kg) (n)

Mixed sawdust and bark 17.2 3.1 51

Branches 2.1 2.1 44

or EF CH, are equivalent to 930 + 168 kg ¢HJ for mixed sawdust and bark, and 114 + 114 kg/TH
for branches, based on the net heat content ofdusg 18.5 MJ/kg measured and provided by Arauco.

The values of the average methane emission fagfdrsrning a mixture of sawdust and bark or
branches in different sizes derived from these oreaigsents are very conservative estimates, if the EF
CH, are used to determine the amount of methane ehaitirually from burning these fuels in the open
field. These experiments were carried out in warm, digdyconditions near the end of the dry season.
The moisture content of the biomass is extremedyecause of the weather conditions. The weather
conditions favor flaming combustion, which resualiow methane emissions. When the fuels are burned
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in the rainy season, the conditions favor smoldpcombustion and higher methane emission factors
than the values in this report.

6. Conclusion

The average emission factor of methane was 17¢(0f930 kg CHTJ), with a standard deviation of
3.1 g/kg (or 167 kg/TJ), from open, uncontrolledrbng of four sawdust/bark piles in central Chite i
March 2009. This value was calculated by averatiiegneasurements of 51 samples collected in nine
days. The piles were large enough to represernddindustion process of large piles. The proposison
based on visual observation of the piles burnedtila@earrow range of the Glemission factors of the
experiments. The average methane emission fac®@viag/kg (or 114 kg C}rJ), with a standard
deviation of +2.1 g/kg (or 114 kg/TJ), for burnifagr piles of branches in different sizes.

The average methane emission factors derived fn@setexperiments are very conservative values if
they are used to calculate the annual methane ieméskom burning these fuels in open air. The
experiments were conducted in warm, windy, andhowidity weather conditions in nine days. The
emissions of methane are expected to be lower uhdse conditions than the methane emissions in
cool, rainy, and high humidity conditions. In adlolit, digging tunnels, not a common practice, tcesipe
up the experiments also tend to favor flaming costibn and low methane emissions.

The standard deviations of the reported emissiotofa of methane characterize the natural vartgbili
and changes of the combustion process during ttegidno of the experiments. The standard deviations
do NOT represent the variation of the highly reprcitlle sampling and analytical methods used in this
project.
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Annex 4
MONITORING INFORMATION

Sustainable origin of the biomass from forest opetaons used in the Vifiales biomass power plant
project

Implications of the DNA approval of the Vifiales biass power plant project activity

According to the Chilean DNA, the letter of apprbigagranted to a CDM project activity if such peoj
fully complies with_allthe current and pertinent environmental Chilegyulagion and positively
contributes to the sustainable development of tumiy. As will be shown below, according to the
Chilean law, the harvesting of forests (both natéimd exotic) that do not count with an authorized
management plan is illegal and penalized by critrand civil law. Furthermore, the purchase of ilieg
products is also illegal. Therefore, if the propbpeoject activity consumed or favored the consummpt
of illegal forest by-products (i.e. from forestst meanaged in a sustainable way), the Chilean DNA
would not issue the Letter of National Approvathe project and the proposed project would not be
viable under the CDM.

On the same lines, the Vifiales power plant proja&d approved by the Chilean Environmental
Authority, CONAMA (which also happens to be the Dok CDM projects in Chile). Such approval
cannot be obtained if the project does not complly the outstanding Chilean regulations and in
particular with the Chilean Forestry Law.

According to the two arguments above, by complyiity the Chilean Law, the Vifiales sawmill
administration makes sure that all the forest petgland by-products used in the plant come froralleg
and therefore sustainable sources.

Implications of the Chilean Forestry Law:

The Decree N° 701 of 1974, in its Articles N° 28 &2 clearly and explicitly mandates forest and
landowners to manage their forest plantationssnsdainable way. This implies to have a pre-apmtove
management plan by CONAEwhich requires replanting the forest once it hearbharvested.
According to this, all forest plantations must bamaged in a sustainable way according to the Ghilea
law.

The law is very stringent for those who do notdullit, specifying hefty fines for the non-compliant
companies (Articles 17, 21 and 22 of the DecredMpP.7The fines can go from one to three times the
value of the products generated from illegal fooess, plus the confiscation of the products. Imso
cases, forest owners and end buyers of illegabigymed wood by-products may face criminal charges.

% CONAF stands for National Corporation of Forestmyd is a governmental body in charge of admirtisgahe
national forestry policy and promoting the develepinof the forestry sector in Chile. Its main obijezis to
guarantee the sustainable management of foresysteass and of the natural endowment of the country.



7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCe
& ~

CDM - Executive Board

page 111

The supervising body in Chile is CONAF, who doewisoimplementing sea, road and air control
mechanisms programs throughout the entire natienatory**,

CONAF is the governmental body that authorizesctiteof artificial forest (i.e. exotic plantations

serving productive purposes) and native forestboth cases, there must be a management plan
approved by CONAF, however in the second case, CONAst issue a special authorization or dispatch
bill (a “free transit dispatch document”), which stilbe kept by the owner to transport each and every
product that results from the forest cut. ThisiGiedte is passed on to the end buyer of the prisdaicd

kept for future internal controls and audits by ém¥ironmental authorities.

The Vinales sawmill management is aware of thedad the strict control and penalties there are for
companies who do not observe the regulation reggrdirest management and the consequences that
might carry the possibility to purchase biomasdsfii®m doubtful or questionable origin. For that
reason, the Vifiales sawmill management will haeeftiiowing controls in place:

1. The Vifales Procurement Department will make albibmass fuel suppliers (and other
suppliers as well) sign a supply contract agreenmewhich the sellers (for example the
sawmills, in this case) declare to know and comyti the pertinent Chilean legislation, that the
products they sell count with all permits and atuttagions required by law, in particular those
related to the origin of the wood that generatediiilomass fuels, which are now sold and
delivered to the Plant.

2. All biomass fuels that are planned to be usedénifiales biomass power plant will come from
plantations of exotic species, mainly Radiata pind Eucalyptus. If biomass from native forests
were used, the Vifiales management will requestdhesponding documentation, which will
guarantee the renewable source of the biomass.

Since the Chilean law penalizes the purchaseegfall products, it is in the Vifiales management& be
interest to observe the forest regulation. In otdeshow the effectiveness of how the Chilean law i
actually observed not only by Arauco but by otleest companies as well, the Project Proponentdvoul
like to present some evidence about the forest gemnant situation in Chile.

The Vifales biomass power plant is located in thieRégion and will consume biomass from exotic
species. These include mainly Radiata pine andadi &raction of other exotic tree species. The
following tables show the situation of the exotiargations and the way they are used by the diftere
industries of the forest sector in Chile:

34 See CONAF web pagemww.confaf.c| Legislation, Control of forest legislation.
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EVOLUTION OF THE ANNUAL LAND PLANTED IN CHILE, MAIN SPECIES
[Hectares)
Year Radiata Pine Eucalyptus Other speci
Forestati Reforestati Forestati Reforestati Forestati Reforestati
1994 39,424 23638 31,5 6,200 B 487 2546
1995 30,554 32130 24126 5428 5546 2,034
1996 26 565 26 830 12,033 6,105 3863 3,148
1997 20,376 27 493 11 444 5,598 4516 2057
1998 18,147 40 605 14,044 4,794 3409 1,621
1999 22 606 47 320 13243 20,306 3759 1,037
2000 16,453 42 958 23173 13 607 4708 1,451
2001 14 884 335458 22739 15,808 G 553 1,325
2002 15,183 23 890 19689 16,785 11348 1,194
2003 17137 41 077 31,029 18 623 8578 3,053
2004 18,724 42 837 32,657 19,374 16,856 193

Sources: INFOR (Mational Forestry Institute, www.infor.cl), CONAF, Companies.

Farestation: Plantation of new forests.
Reforestation: Plantation of forests that have been harvested.

ESTIMATION OF THE FUTURE WOOD AVAILABILITY IN CHILE, MAIN SPECIES

[Thousands of cubic meters per year)

Period Radi Pine Period Eucalyptus
2003 - 2005 24 288 2005 - 2008 4763
2006 - 2008 29273 2007 - 2003 6,791
2009 - 2011 31,428 20039 - 2010 7343
2012 - 2014 31,453 2011 - 2012 10,930
2015 - 2017 31,453 2013 - 2014 13978
2015 - 2020 31,453 2015 - 2016 14077
2021 - 2023 31,453 2017 - 2018 14,093
2024 - 2026 33,538
2007 - 2029 358,191
2030 - 2032 38,705

Note: Results obtained according a mathematical programing model that maximizes the physical availability of wood,
satisfying restrictions of age at the moment of harvesting and management schemes in order to guarantee the sustainability of wood over time
Source: INFOR, "2004 Forestry Statistics of the VIl Region”, Statistics Bulletin N®102, Tables 2.15 and 2.16, page 41.

Main conclusion:
All farest plantations, including exotic species, are managed in a sustainable way in Chile.
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Industry Radiata pine Eucalyptus Native Other exotic Total

Pulp 8,564 565 2647 072 11,211,637
Sawn timber 14,910,943 11,318 418 528 168 983 15,509,772
Wiood boards and laminatel 1,584 692 5,884 197 016 24 900 1,813,492
Export sawn timber E5,028 2B 7019 11 75,081
Export pulp timber 116 846 81,290 184 198 420
Wood chips 108,166 2589 997 2,698,163
Wood boxes 186,164 1,158 35678 223,000
YWood posts 262,063 4518 1718 268,399
Total 25,801,564 5,341,205 623,721 231,474 31,997,964
Source: INFOR

According to the information in the table above, it is possible to estimate the sources of hiomass fuels

(sawdust and bark) generated by species at a national level:

(%) per species | Ac | 1 (%)
Radiata pine B0.6% B0.6%
Eucalyptus 16.7% 97.3%
Other exatic 0.7% 98.1%
Nlative 1.8% 100.0%
Total 100%

Main conclusions:

1. At a national level, the vast majority of the biomass residues (i.e. biomass fuels) come from exotic forests, mainly Radiata pine and Eucalyptus.
2. At a national level, the biomass residues (i.e biomass fuels) that come from native forests are very, very small (less than 2%)

WOOD CONSUMPTION FOR THE PRODUCTION OF SAWN TIMBER IN THE VIl REGION

(Year 2004, in cubic meters)

Species Total VIl Region (%)
Fadiata pine 2,564 381 99.61%
Other exotic 610 0.02%
Mative 9488 0.37%
Annual consumption 2,574,480 100.00%

Source: INFOR, "2004 Forestry Statistics of the Il Region”, Statistics Bulletin N*104, Table 3.7, page 41.

Main conclusions:
1. Almaost 100% of the wood consumption in the VIl Region used to generate sawn timber comes from Radiata Pine plantations.
2. Almost 100% of the biomass residues (sawdust and bark) generated in sawmills of the Il Region, come from Radiata Pine plantations.

According to the conclusions drawn from the talalbeve, it is easy to see that all forests and
particularly the exotic forest plantations are ngethin a sustainable way in Chile. It is possiltlen-

to conclude that the biomass residues generatbdvygsting these forests come from renewable
sources. This shows that the Forestry Law (Decfegdd) is actually observed and enforced in Chile.
The reason behind this is explained by the supenywile of CONAF and due to the economic
incentives provided by the Chilean Government halland forest owners. These benefits can only be
perceived if the forests are managed as preschpéide Chilean law, which necessarily means that ar
supervised by CONAE.

In summary, by observing the Chilean Forestry LAvauco ensures that all the biomass used as fuel in
the power boiler comes from sustainable sources.rélability of this conclusion is based on thghi
level of compliance of this law in the country, whiis confirmed by official information at a natain

and at a regional level.

%CONAF has a dedicated department for controllirgdbmpliance of the Decree N° 701.
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INFLUENCE AREA OF THE VINALES POWER PLANT
Communes Country region Communes Country region

Feqguinoa W] Teno il
_hépica W] Yichuguen il
Coltauco W] Talca il
La Estrella W] Constitucion il
Las Cabras W] Curepto il
Litueche W Empedrado W1l
Lolol W MWaule W1l
Malloa W Felarco W1l
Marchihue W Fencahue W1l
Mancagua W Rio Claro W1l
Mavidad W San Clemente W1l
Falmilla W San Rafael W1l
Faredones W Linares W1l
Fichidegua W] Zolbin il
Flacilla W] Longari il
Fumangue W] Farral il
Quinta de Tilcoco W] Retiro il
Fengao W] San Jdavier il
Santa Cruz W] Villa Alegre il
San Yicente W] Yerbas Buenas il
Feumo W] Cauguenss il
Feralillo W] Chanco il
Curicd Wl Pelluhue il
Hualafie Wl Cobquecura Wl
Licantén Wl Qadirihue Wl
Molina Wl Minhue Wl
Hauco Wl San Carlos Wl
Romeral Wl Migquen I
Sagrada Familia Kl

The communes presented above are all locatedrmbn®than 200 km. from the Vifiales project power
plant.



