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\ SECTION A. General description of the small-scale ject activity |

\ A.1l. Title of the small-scale project activity: |

Lages Methane Avoidance Project (hereafter onlyekd@roject or Project). Version 3 (February, 2011)

\ A.2. Description of the small-scale project activit: |

The Project is designed to avoid methane emisdimm anaerobic digestion in stockpiles (biomass
decay) through controlled combustion by cogenemnatfrocess, which simultaneously generates
electricity and thermal energy (steam) from the ve@ste produced from several timber industries tha
would otherwise be disposed inadequately. The grage not requiring emission reductions from the
electricity grid displacement.

Lages Project’'s cogeneration facility is located ages, State of Santa Catarina, Brazil, whose@ogn

is based on the wood industry using timber fronnfgd forests. The Project is already under operatio
by Lages Bioenergética Ltda., a Special Purpose paog fully owned by Tractebel Energia S.A.
specially constituted to build, operate and maimtae Lages Project. The Project sells electrimtyhe
local distribution company and to industrial clieso-called free consumers. The steam producdtkin t
plant is supplied to the two of the biggest regiomaod industries, namely Battistella and Safighis
energy is used mainly for wood drying, with minim@@26 returning to Lages as condensate.

These two wood industries, Battistella and Sofiayeh already established 10 years contracts for
supplying about 30% of the volume of wood wasteessary for the Project activity in full load, oroah
70% at average load. The average wood waste corisumgd the Project is 459,000 tonnes/year at full
load and 183,600 tonnes/year at average load aper@ad factor of 40%). The remaining fuel amount
will be acquired in the spot market from othersb@n industries present in the region. All the timbe
industries are based on thimusspecies, which currently represent the main ptafdeest in the State of
Santa Catarina. Nowadays, this wood waste doebaw& a continuous and total use. Part of the residu
generated in the region is used in wood dryers smdll boilers, with very low efficiency since
abundance of residues gives no incentive for efficy improvements (increasing efficiency would only
aggravate the problem of excess wood waste). A gemgll part is used by poultry farmers. The
remaining part unused is deposited outdoors irs fedifferent volumes depending on the size of dvoo
sawmill, constituting an environmental problem. TBattistella’'s wood waste pile, one of the main
suppliers of wood waste to the Lages Project, vmasrg the largest in the region before installatibn
the Lages Project.

Fire risks, methane and carbon monoxide gas emissand occupation of physical space that could be
used for other purposes are among the resultinggogmeental problems of these wood waste piles. The
Project implementation is an alternative to dumpiognsuming 183,600 tonnes/year at average load
operation and up to 459,000 tonnes/year at fulll loperation using wood waste as fuel in steam and
electricity production. By reducing the unused antoaf wood waste in a region with expanding wood
industries, the Project contributes to the improgstrof the conditions of residues disposal, as a®Hlo

an improvement on other environmental aspects. rAgsglthat the Lages Project would eventually run at
full capacity, the amount of wood waste used caaltth 459,000 tonnes per year. In this case, bely t
wood waste to be used in the Project would cormgpo about 1 million fhdue to the low density of the

! Tractebel Energia S.A. is a subsidiary of Suezr@né.A., which with Electrabel, Distrigas, Glowriden, among others,
constitutes the energy division of the Suez gragsulting one of the world's key player on the gye& environment
businesses.

2 In case Batistella and Sofia are not operatingstbam is used only to electricity production.
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material. Projecting the wood waste production tfeg lifetime of the Project (25 years) this volume
would correspond to a total of 25 million® mmepresenting an area of approximately 500 ha mof deep
piles.

The Project Activity contributes to the mitigatiaf the greenhouse gases emissions in reducing the
methane production in wood waste piles where tlstdues that will be used would be deposited
otherwise. It is also important to point out thetfthat the biomass presents a great advantagddor
country in terms of diversifying energy supply atsluse has a positive impact on the local economy,
including the direct and indirect generation ofgob

\ A.3 Project participants: |

Kindly indicate if the
Party involved wishes to
be considered as project

participant (Yes/No)

Private and/or public entity(ies)
project participants (*)
(as applicable)

Name of Party involved (*)
((host) indicates a host Party)

» Lages Bioenergética Ltda. (Private

Entity) as the Special Purpose
Brazil (host) Company created by Tractehel No
Energia S.A. to implement the
Lages Project

(*) In accordance with the CDM modalities and preoes, at the time of making the CDM-PDD publictlze stage of
validation, a Party involved may or may not havevided its approval. At the time of requesting ségition, the approval by
the Party(ies) involved is required.

Further contact information of the project partaips is provided in Annex 1. Any changes in thgqmto
participants list during the project will be immatily informed to CDM Executive Board and Brazilian
Designated National Authority (DNA).

\ A.4. Technical description of the small-scale prof activity: |

‘ A.4.1. Location of the small-scale project activity |

‘ A.4.1.1 Host Party(ies): |

Brazil.

‘ A.4.1.2. Region/State/Province etc.: |

Brazilian South region, State of Santa Catarina.

\ A.4.1.3. City/Town/Community etc.: |

Lages municipality.

A.4.1.4. Detailed description of the physical locan, including information allowing the unique
identification of this small-scale project activityies):

The State of Santa Catarina is located in the eesftthe Brazilian South region occupying an arka o
95,442.9 krfy as illustrated in the Figure 1. Lages Projetbisited at Vivandério Santos do Vale Street,
in Lages municipality, in State of Santa Catarihages municipality is located 223 km West from
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Floriandpolis (the capital of the State), in thgioa called Planalto Serrano (Elevation: 916 mjtude:

27°48'58" S and Longitude: 50°19'30" W). The acdesthe Project by road is through BR-282 or
highway BR-116, as illustrated in the Figure 2.
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Figure 1: Geographic localization of the State of &ta Catarina and Lages municipality.(Source:
www.bussolaescolar.com,taccessed on March, 2005)
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Figure 2: Map of Lages municipality and location ofthe Lages Project.

A.4.2. Type and category(ies) and technology of trenall-scale project activity:

The Project is in accordance with the Appendix Bhaf simplified modalities and procedures for small
scale CDM project activities — Type lIl.E “Avoidamenethane production from biomass decay through
controlled combustion” — since it avoids the prddc of methane from biomass that would have

otherwise been left to decay as a result of antigepic activity through controlled combustion and
directly emits less than 15 kilotonnes of carbaxitle equivalent annually.
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The estimation of total emissions of the projediviy, including the leakages, is the order of 700
ktonnesCQe/year, which totalize over the crediting periofl years) 30.698 ktonnes@® Please refer to
the Section E.1 for detailed information. This whg Project is eligible as small-scale and will a&m
under the limits for small-scale project activitige 11l every year over crediting period.

Lages Project consists of a boiler with a stearbita;, producing electricity and supplying steanhotal
wood industries, using wood waste from local indastas a fuel. Figure 3 illustrates the schematic
diagram of the Project.

Wood Waste Steam 480°C

Electricity

Condenser

Figure 3: Lages Project’s cogeneration facility scbmatic diagram.

This technology in association with adjusted cdnttevices and operation and maintenance routines
causes very low environmental impacts from produnctf electricity and steam. Because of this, the
Brazilian Environmental Agency approves its useisTiechnology is widely used in the sugar cane
industry in Brazil to produce steam and electri¢@tysupply its industrial processes needs. Howeher,
Lages Project is the first cogeneration plant imdy in its installed capacity range, that wasltbig
produce steam for industrial use and electricitytiie national grid as main activity, using woodstesas
fuel.

Besides, it is important to point out the main eguénts of the Project, such as boiler, steam tarbin
(only some components were imported), generatortemsformer were produced in Brazil promoting
the transference of the technology and know-hothécost Party.

A.4.3. Brief explanation of how the anthropogenic emission of anthropogenic greenhouse ga
(GHGSs) by sources are to be reduced by the proposemnall-scale project activity, including why
the emission reductions would nor occur in the absee of the proposed small-scale project activity,
taking into account national and/or sectoral policeés and circumstances:

n

The Project reduces anthropogenic of GHG emissgnavoiding methane emissions from anaerobic
digestion of wood waste in piles of sawmill resigsweidely disposed without adequate environmental
control. In the baseline scenario this wood wastald/continue to be dumped in a region where ojren a
burning of biomass is prohibited, dumping in pikeghe prevailing practice, and where the supplguath
wood waste exceeds its demand.
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The greenhouse gas emission reductions generatéioebyroject are about 196,689 t@@ear and a
total of 1,966,889 tCé in a ten years fixed crediting period. This eatiie are based on an availability
factor of 95% and a conservative load factor of 40Rthe Lages Project’'s cogeneration facility, i.e.
183,600 tonnes/year of wood waste consumed anceo@izve assumptions regarding avoided methane
emissions.

A.4.3.1. Estimated amount of emission reductions evthe chosen crediting period: |

Years Annualiestir.nation of emission Annya_l esti_mation of project
reductions in tonnes of CQe emissions in tonnes of Ce@

2004 32,781 512
2005 196,689 3,070
2006 196,689 3,070
2007 196,689 3,070
2008 196,689 3,070
2009 196,689 3,070
2010 196,689 3,070
2011 196,689 3,070
2012 196,689 3,070
2013 196,689 3,070
2014 163,907 2,558

Total estimated reductions /

project emissions (tonnes of 1,966,889 30,698

COe)

Total number of crediting 10 10

years

Annual average over the

credltlr_mg perlod_of estl_ma_ted 196,689 3.070

reductions / project emissions

(tonnes of CG@e)

It is important to point out that crediting peristarts in 01/11/2004 (only 2 months in 2004) andshes
in 31/10/2014 (only 10 months in 2014), totalizit@years or 120 months.

\ A.4.4. Public funding of the small-scale project duovity: |

There is no public funding from Annex | countriesthe Project Activity. All required investments nge
fully funded by Tractebel Energia S.A.’s equity diiithncing provided by the Brazilian Development
Bank (BNDES), in a pass-though operation with RegioBank for the South Region Development
(BRDE). BNDES is charged with financing, with a ¢pterm perspective, to projects that contribute to
the country’s development.

A.4.5. Confirmation that the small-scale project ativity is not a debundled component of a larger
project activity:

This Project is not part of a larger emission-réiunc project since it does not attend the critéda
determine the occurrence of debundling establishdtle Appendix C of the Simplified Modalities and
Procedures for Small-Scale CDM project activities.
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SECTION B. Application of a baseline methodology |

B.1. Title and reference of the approved baseline @hodology applied to the small-scale project
activity:

The Project uses “Small-Scale Methodology Ill.E.ofdance of methane production from biomass decay
through controlled combustion”.

B.2. Project category applicable to the small-scaleroject activity:

AMS IIL.E is applicable for Lages Project as ittetathat “The baseline scenario is the situatioarehin
the absence of the project activity, biomass oemwtirganic matter is left to decay”. This accunatel
represents the baseline scenario in the LagesdPicgee. Furthermore, Lages Project directly efegs
than 15 kilotonnes of carbon dioxide equivalentusily (see Section E for calculation of projectatt
emissions).

Lages Project uses biomass (wood waste) from aigable source as fuel, which would otherwise
continue to be dumped and kept in stockpiles fargeFurthermore, the State law (Decree n°® 14,250 o
June %, 1981) bans open air burning of wood waste, laattinpiled up wood waste if it is not used for

other purposes.

Simplified methodology AMS II.E for small-scale @D project activity stipulates that the baseline
emissions (i.e. the avoided methane emissionsgharamount of methane from the decay of the biomass
or other organic waste treated in the project #ygtithe formulae used to calculate the methanesgion
factor and the baseline emissions are presentdeifection E.1 and the key information and dagéal us
are presented in the table below. IPCC defaultesgahre used.

Parameter Value Value Unit PCIE
source
0.8 (Battistella)
MCF Methane correction factor 0.4 (Sofia) (fraction) IPCC
0 or 0.4 (Spot Market)
DOC Degradable organic carbon 0.3 (fraction) IPC(
DOC, g;zction DOC dissimilated to landfi |0.77 (fraction) IPCC
F Fraction of CHin landfill gas 0.5 (fraction) IPCC
IPCC CH, emission factor for 0.1232 (Battistella)
CH,_IPCGiecay | decaying biomass in the region of th€.0616 (Sofia) tCH./t Calculated
project activity 0.0616 (Spot Market)
36,590 (Battistella)
uantity of biomass treated under th&5,600 (Sofia .
QTbiomass Sroject gctivity 65,640 ESpot )Market) tyear Estimated
117,830 (Total)
CH,_GWP GWP for CH 21 tCQe/tCH, | UNFCCC
94,667 (Battistella)
Baseline methane emissions frgn20,180 (Sofia
BE, biomass decay 84,912 ESpot )Market) tCOelyear | Calculateg
199,759 (Total)

For Lages Project, MCF default value of 0.4 is adered for the methane emissions calculation fer th
amount of unused wood waste bought from Sofia arttié Spot Market, given the majority of the wood
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waste piles in the Lages region is in unmanagetoshavaste disposal sites with depths of less than
meters. The MCF default value of O is also congemly assumed for some varieties of wood waste (fo
instance, “torete”). These residues are composefinefbranches with a diameter lower than 15 cm
obtained from the regular thinning of planggidusin the region and can be occasionally bought & th
Spot Market to be used as a backup fuel at thensvgdon facility. It is estimated a consumption of
“torete” equivalent to 10% of the estimated totalod waste consumption of 183,600 tonnes/year at
average load operation (load factor of 40%), whiggresents 18,360 tonnes/year.As the MCF of thee fin
branches have been conservatively defined as tex@mount of fine branches estimated for being use
at the cogeneration facility does not account asdwvaste treated under the Lages Methane Avoidance
Project.

However, for the methane emissions calculationttieramount of unused wood waste from Battistella,
given the characteristics of its wood waste pile &n order to consider a more realistic scenaso, i
considered MCF value of 0.8 which is based on IRfgé@ult for unmanaged deep waste disposal sites
with depths greater than or equal to 5 meters.

It is also important to point out that for Battitte due to the size of its wood waste pile, spoatas
combustion may occur sporadically in some pointthefpile. However, this spontaneous combustion is
not significant since Battistella takes immediatgaams to extinguish the fire (for instance, spiegdsoil
over the points in combustion) mainly because ttateSaw bans open air burning of wood waste, the
wood waste pile is located close to Battistella@ustrial buildings, representing fire risks, arattitella

site is close to two local communities, which wobl affected by the smoke produced and would alert
the environmental authorities.

Even so, in order to be conservative in the baselaenario for Battistella, we have consideredsaadint
factor for the methane that would be already dgsttalue to this possible spontaneous combustias. Th
discount factor was assumed to be 1% of the woastenemount that otherwise would be dumped and
left to decay in the baseline scenario for Batiistehat is, the 1% of the difference betweenah®unt
supplied by Battistella (69,600 tonnes/year) andtwtas previously burned in its old boilers to proel
steam (32,640 tonnes/year). This represents a wagte amount of 370 tonnes/year which is not tdeate
under Lages Project since is burned spontaneousheiBattistella pile.

To establish the value of the discount factor weehevaluated the spontaneous combustion sporadicall
occurring on the wood waste pile already existin@attistella site, which has an estimated amotint o
37,500 tonnesand, hence, is approximately equal to annual ainafunood waste that would be dumped
and left to decay in the baseline scenario forifatta (36,960 tonnes/year). If we consider that df

this pile is destroyed by spontaneous combustignntieans that around 375 tonnes/year or 1 tonne/day
are burned. This is a conservative amount in lad what is usually observed at Battistella, @da be
confirmed by Designated Operational Entity (DOEl)dating and/or verifying the Project. Besidessthi
amount, when firing, produces around 1.5 tonnesfitay,000 m3/day of emissichand consequently
smoke. It looks clear that if this volume of smadkeproduced, it would affect the local communities,
which would require solutions from the environmétathorities.

For Lages Project, since the biomass compositid0@s of wood waste, the DOC default value of 8.3 i
considered for the methane emissions calculatl@( default values to DQ@nd F are used.

The total wood waste amount treated under the L&gefect is about 117,830 tonnes/year that would
otherwise be dumped in the baseline scenario, widclequivalent to total wood waste amount

3 Considered a pile with conservative dimensionagtle of 150 meters, width of 50 meters and height® meters) and a
conservative wood waste density of 500 kg/m?3 (Ugwgjuivalent to 350 kg/ms3).

4 Considered that 1 tonne of wood waste has aroukidoBnes of carbon (C), 50% of the combustionoimleted, producing
CO,, and 50% is not completed, producing only CO.
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consumed/burned by Lages Project (183,600 tonrey/iess the amount that was previously burned by
Battistella and Sofia in their old boilers befohe tLages Project to be installed (32,640 tonnes/ged
14,400 tonnes/year respectively), less the amoumed spontaneously in the Battistella pile (370
tonnes/year) and less the fine branches ("toretegasionally bought in the Spot Market to be camel

as a backup fuel at the cogeneration facility (&8,®nnes/year). The baseline methane emissions fro
the biomass decay to the Lages Project is the dutineobaselines calculated separately to each wood
waste supplier (Battistella, Sofia and Spot Market)

B.3. Description of how the anthropogenic emissiornsf GHG by sources are reduced below thos
that would have occurred in the absence of the regfiered small-scale CDM project activity:

9]

The baseline scenario to Lages Project is the bastas-usual (BAU) scenario of continued dumping of
wood waste in stockpiles. The project activity aithe use of the previously dumped wood waste for
electricity and steam generation. Furthermore, kdgmject is qualified to use simplified methodgiog
AMS 1II.E when reduces anthropogenic emissions thiedproject emissions, which consist of emissions
from wood waste combustion, from off-site and de-sivood waste transportation and from ash
transportation, represent a total of 3.070 kton@gseGyear, less than annual Ilimit of 15
ktonnesCQelyear.

The additionality of the Project is establishecbtigh the barrier analysis included in AttachmenioA
Appendix B of the Simplified Modalities and Proceeks for Small-Scale CDM project activities. As
demonstrated below, it is concluded that the Ptageadditional since it is not business-as-usual ot
part of the BAU baseline scenario when the implesaté@n decision was taken in 2001:

(a) Technological barriers: the project represams of the first applications of the technologythie
country, leading to technological concerns evennithe technology has been proven in other countries

The Lages Project’s technology is widely used i shgar cane industry in Brazil to produce steam
and electricity to supply its industrial processeeds. However, the Lages Project is the first
cogeneration plant in Brazil, in its installed ceipa range, that was built to produce steam for
industrial use and electricity for the nationaldgais main activity, using wood waste as fuel.

Since the Project is the first of its kind in termf size, technology and objective, there is no
historical data available that can be used to duadinely estimate technological/investment risks.
However, the very fact that no projects with simgharacteristics have been implemented in the past
tends to demonstrate that real and/or perceivés Bgist for such project. Such considerations are
likely to include the risks related to ability tecsire long term Power Purchase Agreements with
attractive tariffs taking into account technology&stment and generation costs.

(b) Barriers due to prevailing practice: there itaek of will to change the current biomass disposa
practice with or without regulations.

Wood industries in the region dispose the wood evastan uncontrolled way in big dumps without
any kind of control of environmental impacts. Tlesidues are left in the deposits for long period of
time. This scenario is considered as the “busiassgsual” scenario and a practice that is likely to
continue as the wood industry in the region is gngwear after year causing an increase on wood
waste production.

The Universidade do Planalto Catarinense (UNIPLAGhducted an initial studyin 2001 to
evaluate wood waste production in the Lages refjteey considered a range of 120 km from Lages).

5 BRAND, Martha A.; SIMIONI, Flavio J.; ROTTA, DébarN. H.; ARRUDA, Luiz Gonzaga PadilhaCé4racterizagéo da
producdo e uso dos residuos madeiraveis geradaadistria de base florestal da regido serrana catansé. Final project
report (version in Portuguese). UNIPLAC, Lages, &sber, 2001.
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The research covered 33% of the potential suppliegistered in the region (which are 283
companies) and found out that the amount of woostevaroduced by them in the study area was
26,376 tonnes/month. From this amount, the compaeigorted that 20,789 tonnes/month were sold
in the spot market, mainly for wood dryers and $tailers with very low efficiency (abundance of
wood waste gives no incentive to increase effigignd very small part was reported as being used
by poultry farmers. Finally, according to the synad these sawmills, 5,587 tonnes/month did not
have any use and were disposed inadequately.

To establish Lages Project scenario, for the amotintood waste available, the UNIPLAC study

was used as a starting point, i.e., 26,376 tonmegimproduced by 283 companies. Additional

consultations were also undertaken with the UNIPL&@erts and considering that the totals in the
initial study were estimated to represent only 3¥the number of the wood industries in 2001 and
the consistency of the sample used in the suntei, possible to conclude that the whole wood
industries population located in Lages region cquiaduce 79,927 tonnes/month. From this total, it
is also possible to estimate the unused part déspiosan inadequate way 16,930 tonnes/month.

However, four considerations should be taken ictmant regarding the disclosed amount:

(i) According to the complementary stdgonducted by UNIPLAC the three biggest wood
industries (Battistella, Sofia and Madepar) did daclose the full wood waste amount
effectively available during the initial study. T$jucomplementary study concludes that the
actual wood waste production was 30,213 tonnestimdnsidering that these totals were
estimated to represent only 33% of the number@fabod industries in 2001 it is possible to
extrapolate that the whole wood industries popoifatocated in Lages region could produce
91,555 tonnes/month and that the unused part didpimsan inadequate way was 19,394
tonnes/month;

(i) Considering that the UNIPLAC's study is public, thevas no interest by the wood industry
to reveal the real amount of wood waste productind in particular the amount of wood
waste simply dumped since disclosing this infororaticould create an environmental
liability to the industry;

(i) Timber industry activity has increased considerafsthm 2001 to 2004, mainly due to
increase in exports, consequently increasing thedweaste generation. According to wood
industry sector official dafathe amount of exported manufactured wood hase#sed
39.56% from 2001 to 2003, the sawed wood exportedlihcreased 45.29% from 2002 to
2004, the plywood exported has increased 103.68% £002 to 2004 and furniture and its
parts exported has increased 76.57% from 2002 @d.ZDhe wood industry production has
increased 7.68% in the last year. State of Santari@a has increased 24.57% the amount of
exported manufactured wood from 2001 to 2003 arsl een the second largest wood
exporter among Brazilian states in 2002 and 2008 albout 20% of total amount. A recent
study’ by Associacdo Brasileira da Indistria de Madeirac&sada Mecanicamente
(ABIMCI) and Férum Nacional das Atividades de Bé&derestal (FNABF) found that there
are 3,194 companies in the wood sector in Santari@atstate, i.e. about eleven times more
than the number of potential wood waste suppligestified in the UNIPLAC study in 2001
(which was focused on the Lages region and onlhénprimary transformation industry —
saw and rolling mills; secondary transformationusitly — wood panels, matches, elements of
civil construction, etc; and tertiary transformatimdustry — furniture, devices wooden, etc;

6 Complementary study “Quantificacé@o da disponibdiel@le biomassa na regiéo de Lages — SC” (versiBorituguese).
’ Data available avww.remade.com.bmccessed in March, 2005.
8 Setor de Processamento Mecanico da Madeira nd&g&aSanta Catarina, ABIMCI/FNABF, February 18)20
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excluding the pulp and paper industry). As the faiaon forests used by the wood industry
are planted and maintained in a sustainable wisypbssible to foresee a continued increase
in this industrial activity in the next years andnsequently an increase on wood waste
production;

(iv) The basis for calculating fuel consumption by ddyois the energy content of the fuel (the
so-called low heating value or LHV), amounts aneciications of the steam generated, and
the boiler efficiency. For wood waste fuel the bR/ usually considered is 1,850 kcal/kg,
which corresponds to biomass residues with moistorgent around 50%. However, the
UNIPLAC study reports also other kinds of residirethe wood industry chain with varying
degree of moisture content. For example, some tgpagsidue have moisture content of
around 20% (and consequently about twice as highv)LHTherefore, the 30,213
tonnes/month of wood waste based on the UNIPLACptementary study corresponds to
around 35,830 tonnes/month when normalized to tleé lase of 1,850 kcal/kg LHV.
Accordingly, the total of wood waste estimated éopsoduced in Lages region, corrected to
the 1,850 kcal/kg LHV base, is about 108,576 tofmesth and the unused wood waste
available is 23,000 tonnes/month.

Furthermore, the State law (Decree n° 14,250 oéﬂiﬂn1981) bans open air burning of wood waste,
leading to an increase in piled up wood waste whennot used for other purposes. At average load
conditions the Project will consume 15,300 tonnesfth, out of which about 3,951 tonnes/month
was previously burned by Battistella (for own cangtion in its old boilers and in a lower amount
due to conservative assumption of spontaneous cstiohun its pile, as already commented above)
and Sofia (for own consumption in its old boilee)d 1,530 tonnes/month is estimated to be
consumed from some varieties of wood waste (fdlai, fine branches obtained from the regular
thinning of plantedpinus in the region, also called “torete”, where MCF aiéf value of 0 was
conservatively assumed) occasionally used as batial@t the cogeneration facility. Therefore, the
effective amount of wood waste used at Lages Cagtor Plant is about 9,819 tonnes/month.

It is important to point out that the Project wiledominantly use wood waste of low quality, with
moisture content around 50%, which is normally dachpnd left to decay. The wood waste of high
quality (chips or dry residues) is not an attraetdption to be used as fuel when it is used foeroth
more important purposes (cellulose, agglomeratiekeh bed). As demonstrated in the UNIPLAC
study, in 2001 the average price to the wood waifskew quality was around 5 BRItonne (around 2
USD/tonné® and of the high quality was around 17 BRL/tonasognd 7 USD/tonne). Currently,
after the Project implementation, more value hanbgiven to wood waste produced in the region
and these prices could reach values around 4 USi¥tand 20 USD/tonne respectively.

(c) Other barriers: experience and/or procedunesdblecting the biomass from dispersed sources loeay
lacking.

The Project developer had to implement a new lmgigbrogram to implement the new Project
scenario, given that the facility itself has no rees of wood waste (in contrast to e.g. most sugar
cane based projects). Hence, using wood wasteshalfio entails more commercial and management
risks for a facility like the Lages Project.

B.4. Description of how the definition of the projet boundary related to the baseline methodolog)
selected is applied to the small-scale project awtiy:

% Brazilian Real.
10 Considering 2.32 BRL/USD, which was the BRL/US2leange rate in the end of 2001.
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The project boundary is defined — in accordancé tie AMS III.E methodology in Appendix B — as the
physical, geographical site where the treatmefiiahass takes place. Based on the (i) contractadyr
signed with the sawmills for wood waste supply &ijdist of other suppliers identified by Lagesofrct
sponsors and supplying wood waste seasonally needed, the project boundary is extended to include
these sites. If other sawmills are included inwwed waste suppliers, their sites will be includledhe
project boundary and their inclusion reported ® Elesignated Operational Entity verifying the Enaiss
Reductions.

B.5. Details of the baseline and its development: |

The Project uses baseline established in the dietbimethodology AMS III.LE for small-scale CDM
project activity, which stipulates that the baselamissions (i.e. the avoided methane emissioesthar
amount of methane emissions from the decay of itn@dss or other organic waste treated in the projec
activity.

The completion date of the baseline study is 12/033.

Contact information of the entities determining Haseline is presented as follows:

Organization:

Tractebel Energia S.A.

Street/P.O.Box:

Rua Antbnio Dib Mussi, 366

Building: Tractebel Energia

City: Floriandpolis

State/Region: Santa Catarina

Postfix/ZIP: 88015-110

Country: Brazil

Telephone: +55 48 3221-7072

FAX: +55 48 3221-7073

E-Mail: webmaster@tractebelenergia.com.br
URL: www.tractebelenergia.com.br

Represented by:

Title: Business Development Manager
Salutation: Mr.

Last Name: Gothe

Middle Name: Alberto de Verney

First Name: Carlos

Department: Business Development

Mobile: +55 48 9969-1933

Direct FAX: +55 48 3221-7073

Direct tel: +55 48 3221-7242

Personal E-Mail:

cgothe@tractebelenergia.com.br
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Organization:

TC/BR Tecnologia e Consultoria Beisil S.A. — Grupo Altran*

Street/P.O.Box:

Rua Purpurina, 131

Building: Conjunto 131

City: Sao Paulo
State/Region: Sao Paulo
Postfix/ZIP: 05435-030
Country: Brazil

Telephone: +55 11 3444-3707
FAX: +55 61 3347-9936
E-Mail: tcbr@tcbr.com.br
URL: www.tcbr.com.br
Represented by:

Title: Director

Salutation: Mr.

Last Name: Maciel

Middle Name: -

First Name: Francisco
Department: Energy & Environment
Mobile: +55 11 9910-3110
Direct FAX: +55 61 3347-9936
Direct tel: +55 11 3444-3707

Personal E-Mail:

tcbr sp@yahoo.com

*TC/BR Tecnologia e Consultoria Brasileira S.A. +u@o Altran is the CDM adviser to the Project. The
company is not a Project Participant.



N7\ CDM-SSC-PDD (version 02) widR
= gt
CDM - Executive Board page 16

\ SECTION C. Duration of the project activity / Crediting period |

\ C.1. Duration of the small-scale project activity: |

\ C.1.1. Starting date of the small-scale project aistity: |
23/12/2003.

\ C.1.2. Expected operational lifetime of the smallesle project activity: |
25y—-0m.

‘ C.2. Choice of the crediting period and related irgrmation: |

‘ C.2.1. Renewable crediting period: |

Not applicable.

\ C.2.1.1. Starting date of the first crediting perial: |

Not applicable.

\ C.2.1.2. Length of the first crediting period: |

Not applicable.

‘ C.2.2. Fixed crediting period.: |

‘ C.2.2.1. Starting date: |
01/11/2004.

| C.2.2.2. Length: |
10y—-0m.
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SECTION D. Application of a monitoring methodologyand plan |

D.1. Name and reference of approved monitoring metidology applied to the small-scale project
activity:

The Project uses “Small-Scale Methodology lll.E:ofdance of methane production from biomass decay
through controlled combustion”.

D.2. Justification of the choice of the methodologynd why it is applicable to the small-scale
project activity:

The AMS III.LE monitoring methodology is applicalite project activities which avoid the production of
methane from biomass or other organic matter tlwatldvhave otherwise been left to decay as a re$ult
anthropogenic activity, which is the Lages Projage.
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D.3. Data to be monitored.: ‘
D Data Measured (m), Recordin Proportion | How will the data| For how long is
o Data type variable Data unit | calculated (c) or| fre uencg of data to be be archived? archived data to be Comment
estimated (e) q Y1 monitored (electronic/paper) kept?
2 years after Data to be collected in
Amount of Electronic and crediting period or order to monitor the
1 Fuel wood waste | tonnes m Monthly 100% last CERs issuance, emissions from project
paper . o -
combusted whichever occurs activity and baseline
later scenario.
Amount of 2 years after Data to be collected in
wood waste Electronic and crediting period or order to monitor the
2 Fuel obtained tonnes m Monthly 100% last CERs issuance, S .
paper . emissions from baseline
from whichever occurs :
: scenario.
Battistella later
Amount of 2 years after Data to be collected in
wood waste Electronic and crediting p_enod or order to monitor the
3 Fuel . tonnes m Monthly 100% last CERs issuance, L !
obtained paper . emissions from baseline
X whichever occurs :
from Sofia scenario.
later
Amount of 2 years after Data to be collected in
wood waste Electronic and crediting period or order to monitor the
4 Fuel obtained tonnes m Monthly 100% last CERs issuance, S !
paper . emissions from baseline
from spot whichever occurs :
scenario.
market later
Data to be collected in
order to monitor the
2 years after emissions from project
IPCC and Electronic and crediting period or activity and baseline
5 Default values| other default| Variable Verified Annually 100% aper last CERs issuance, scenario and the leakags.
values hap whichever occurs | All IPCC and other defaul
later values used will be
annually verified to
identify any changes.
ID | Datatype | Data [ Dataunit| Measured (m),| Recording| Proportion | How will the data] For how longis | Comment
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L0

n° variable calculated (c) or| frequency | of data to be be archived? archived data to be
estimated (e) monitored | (electronic/paper) kept?
Cre%%ig;;fitsdr or Data to be collected in
6 On-site _ Diesel oil liters m Monthly 100% Electronic and last CERSs issuance, orpler to monitor the
transportation| purchase paper . emissions from project
whichever occurs L
activity.
later
Data to be collected in
order to monitor the
leakage. This data will be
Location of 2 years after measured once time when
Off-site wood waste Electronic and crediting period or| supplier is contracted ang
7 . suppliers km m Monthly 100% last CERs issuance, only monitored monthly tg
transportation paper . : .
compared to whichever occurs | verify any change in the
Lages site later location of the wood waste
supply site. If change is
verified new measuremen
is carried out.
2 years after Data to be collected in
. . crediting period or order to monitor the
8 Off-site . TrucI§ tonnes m Monthly 100% Electronic and last CERs issuance, leakage. This data will be
transportation|  capacity paper :
whichever occurs measured always that
later wood waste is supplied.
Data to be collected in
order to monitor the
leakage. This data will be
2 years after measured once at the tim
Ash Location of Electronic and crediting period or| when ash is disposed an
9 . ash disposal km m Monthly 100% last CERs issuance, only monitored monthly tg
transportation . paper . : .
site whichever occurs | verify any change in the
later location of the disposal
site. If change is verified
new measurement is
carried out.
[ ID | Datatype | Data | Dataunit] Measured (m) | Recording | Proportion | How will the data| For how long is | Comment
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n° variable calculated (c) or| frequency | of data to be be archived? archived data to be
estimated (e) monitored | (electronic/paper) kept?
2 years after Data to be collected in
. crediting period or order to monitor the
10 Ash . Truclf tonnes m Monthly 100% Electronic and last CERs issuance, leakage. This data will be
transportation| capacity paper .
whichever occurs | measured always that ash
later is transported.
2 years after
Amount of . crediting period or Data to be collected in
11 Ash . ash tonnes m Monthly 100% Electronic and last CERs issuance,  order to monitor the
Production paper .
produced whichever occurs leakage.
later

More details about the data to be monitored arevetian the Monitoring Plan presented in the Annex 4
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D.4. Qualitative explanation of how quality control (QC) and quality assurance (QA) procedures
undertaken:

The operator must designate a competent managemnihbe in charge of and accountable for the
generation of ERs, including monitoring, record iag, computation of ERs, audits and verification.
The manager will officially sign off on all GHG egssions worksheets.

Well-defined protocols and routine procedures, wgibhod, professional data entry, extraction and
reporting procedures will reduce costs and timededge while making it considerably easier for the
auditor and verifier to do their work. The betteganized and transparent the organization, theeuss

to monitor, audit and verify.

Proper management processes and systems recortideniept by the operator as the auditors will
request copies of such records to judge compliantdethe required management system. Auditors will
accept only one set of official information, and aliscrepancies between the official, signed resait
on-site records will be questioned.

D.5. Please describe briefly the operational and magement structure that the project
participant will implement in order to monitor emission reductions and any leakage effect
generated by the project activity:

[72)

The project operator will have certain operatioaatl data collection obligations to fulfill in ordey
maximize the C®emission reductions and to ensure that sufficiefurination is available to calculate
CG, in a transparent manner and to allow for a suéglessrification of these ERs.

In order to ensure the successful operation oL Hgees Project and the credibility and verifiabilitf/the
ERs achieved, the project must have a well-defimehagement and operational system. It is the
obligation of the operator to put such system exrel It must include the operation and managenfent o
the monitoring and record keeping described inMaitoring Plan. The proper functioning of the Lage
Project management and operational system mustdmitored by the operator and will be subject to
independent verification. The Monitoring Plan vaffer a general guidance in this regard.

D.6. Name of person/ entity determining the monitang methodology: |

Contact information of the entities determining thenitoring methodology is the same presenteden th
Section B.5 for the baseline.
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\ SECTION E. Estimation of CHG emissions by sources |

‘ E.1. Formulae used: |

‘ E.1.1. Selected formulae as provided in appendix B: |

The Project used the formulae presented in theliegpmethodology AMS IlI.E. The methane emission
factor is calculated as follows:

CHy_IPCCiecay= (MCF*DOC*DOG*F*16/12)

where,

*  CHs IPCGiecay IPCC CH emission factor for decaying biomass in the regibrthe project
activity (tCHy/t);

«  MCF: Methane correction factor (fractioh)

« DOC: Degradable organic carbon (fraction, see égudkelow or default is 0.3);
¢ DOC:: Fraction DOC dissimilated to landfill gas (defaisl0.77);

F: Fraction of CHin landfill gas (default is 0.5).

MCF default value according to AMS Ill.E methodojag 0.4, which is based on IPCC default value for
unmanaged shallow waste disposal sites with deyftless than 5 meters.

For Lages Project, MCF default value of 0.4 is ader®d for the methane emissions calculation fer th
amount of wood waste supplied by Sofia and Spotkbtaand treated under the Lages Project (15,600
tonnes/yedf and 65,640 tonnes/yearespectively), given the majority of the wood veagiles in the
Lages region is in unmanaged shallow waste dispsit with depths of less than 5 meters. The MCF
value of 0 is conservatively applied when soméetias of wood waste (for instance, “torete”, whis

a residue composed of fine branches with a diameteer than 15 cm , obtained from the regular
thinning of plantedpinusin the region) is bought in the Spot Market toused as a backup fuel. It is
estimated a consumption of “torete” equivalent @olof the estimated total wood waste consumption of
183,600 tonnes/year at average load operation (@etdr of 40%). This amount does not account as
wood waste treated through the controlled combnstid_ages cogeneration plant.

However, for the methane emissions calculatiortferamount of wood waste supplied by Battistelld an
treated under the Lages Project (36,590 tonnesfyegiven the characteristics of its wood waste aile

11 The MCF default value of 0.4 is used for wood wastipplied by Sofia and Spot Market. This valugii®n by IPCC and
represents a conservative value for unmanagedoshalbste disposal sites under 5 meters. MCF vadfi€®sand 0.8 are also
used to account for wood wastes provided by the Bjaoket (specially “torete”) and Battistella, respively.

12 For Sofia supply, the wood waste amount to beieteander the Lages Project is equivalent to amofiB0,000 tonnes/year
to be supplied by it less 14,400 tonnes/year wesigusly burned in its old boilers to produce steaich is currently supplied
by Lages Project.

13 For Spot Market supply, the wood waste amounietéréated under Lages Project is equal to totalainim be supplied by it
(84,000 tonnesl/year) less the estimated “toreteduarhused as backup fuel (18,360 tonnes/year).d.&geject only supplies
steam to Battistella and Sofia, any amount of stisasnpplied to Spot Market.

14 For Battistella supply, the wood waste amount ¢otteated under the Lages Project is equivalergmount of 69,600
tonnes/year to be supplied by it less 32,640 togeas was previously burned in its old boilers toduce steam, which is



Jfé@\i CDM-SSC-PDD (version 02) INFCCe
&

CDM - Executive Board

page 23

in order to consider a more realistic scenario, M@kie of 0.8 is considered which is based on IPCC
default for unmanaged deep waste disposal sitésdeipths greater than or equal to 5 meters. TheooPho
1, 2 and 3 illustrate examples of how the wood evaskept (dumped) in the absence of the Project.

Photo 1: Lages Project entrance and in the
right side the Battistella’s plant limits.

currently supplied by Lages Project, and less 8Ades/year burned due to conservative assumptispasftaneous combustion
in its wood waste pile, as already commented irStbetion B.2.
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For DOC, the following equation may be used instefathe default:

DOC = 0.4*A+0.17*B+0.15*C+0.30*D

where,

¢ A: Per cent waste that is paper and textiles;

« B: Per cent waste that is garden waste, park veasither non-food organic putrescibles;

¢ C: Per cent waste that is food waste;

« D: Per cent waste that is wood or straw.
For Lages Project, since the biomass compositia0@%o of wood waste, the DOC default value of 8.3 i
considered for the methane emissions calculation.

Since other values are not available, R@@d F default values presented in AMS III.E aresodered
for the IPCC CH emission factor calculation.

The baseline methane emissions from biomass deeayakculated using the formulae below:

BE) = QThiomassCH4_IPCCiecayCH4_GWP
where,
» BE,: Baseline methane emissions from biomass dec&}¢tgear);
¢ QTpiomass Quantity of biomass treated under the projedviagi(t/year);
e CH;_GWP: GWP for CH (tCOe/tCH,).
The baseline methane emissions from the biomass/dedhe Lages Project is the sum of the baselines
calculated separately to each wood waste supettigtella, Sofia and Spot Market), as presented

further in the tables of the Section E.2. The tamabunt treated under the Lages Project is ab&1199,
tonnes/month (117,830 tonnes/year) that would wtiserbe dumped in the baseline scenario.

Baseline emissions shall exclude methane emisdstmtswould have to be removed to comply with
national or local safety requirement or legal ragjohs. There are no such regulations in Brazibtate
of Santa Catarina.

The formulae presented in the AMS IILLE to calcal#ite emissions of CHand NO of the project
activity considers only the emissions from the wa@s$te combustion as presented below:

PE, = QGiomastEbiomas{ CHabio_comb*CH_GWP+NObio_comb*NO_GWP)/10"6
where,
* PE;: Project activity emissions (ktG&'year);
*  QGiomass Quantity of biomass consumed by the project #agt{t'year);

*  Eniomass Energy content of biomass (TJ/);
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e CHybio_comb: CH emission factor for biomass and waste (which ieetudung and agricultural,
municipal and industrial wastes) combustion (kgQH). Default value is 300 kgCHJ
according to AMS III.E, which is based on geneRCC default value. However, 30 kg@H] is
assumed to Lages Project since this is the speBIGEC default value to energy industry;

+  CH, GWP: GWP for CH(tCO,e/tCH);

¢ N;Obio_comb: NO emission factor for biomass and waste (whichuithes dung and agricultural,
municipal and industrial wastes) combustion (MQN'J, default value is 4);

*  N;O_GWP: GWP for MO (tCOe/tN,O).

The amount of wood waste to be consumed/burnedaggd Cogeneration Plant, which is estimated to be
the average monthly consumption at average loaddibons, is 15,300 tonnes/month (183,600
tonnes/year).

However, to calculate the total project activityigsion is necessary to consider the emissions tmom
site wood waste transportation and the leakages fodf-site wood waste transportation and ash
transportation, which are calculated through tlmenfdae presented in the Sections E.1.2.1 and B.1.2.

E.1.2. Description of formulae when not provided irappendix B:

E.1.2.1. Describe the formulae used to estimate dmbpogenic emissions by sources of GHGs due
to the project activity within the project boundary:

The emissions due to the project activity withia groject boundary comprise:

* CH, emissions and JD emissions due to combustion of the wood wastg §BElescribed in the
AMS lII.E and presented in the Section E.1.1);

« CO, CH, and NO emissions due to on-site wood waste transpontatio

Emissions from on-site transportation (OT_Gji&e calculated using the following equation:

OT_GHG, = QuiesefD giesel (VEF_CO,+VEF_CH*CH,_GWP+VEF_NO*N,O_GWP)/10"6

where,

* OT_GHG;: Emissions from on-site transportation (ki@€Qear);

*  Quiesei Diesel oil consumption (l/year);

* Dyiesei Diesel oil density (t/1);

*  VEF_CG: CO,emission factor for trucks (kgG);

e VEF_CH, CH, emission factor for trucks (kgGH);

* CH,_GWP: GWP for CH (tCOe/tCH,);

«  VEF_N,O: N,O emission factor for trucks (kg/t);

* N, O_GWP: GWP for MO (tCO.e/tN,O).
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E.1.2.2. Describe the formulae used to estimate lemye due to the project activity, where required,
for the applicable project category in appendix B 6the simplified modalities and procedures for
small-scale CDM project activities:

The two sources of leakage are related to theitffvgood waste transportation and ash transportatio
that is produced in the wood waste combustion @ce

Emissions from off-site wood waste transportatimaalculated using the following equation:

BT_GHG, = QGiomastTChiomastAVD pomast(VEF_CO+VEF_CH*CH,_GWP+VEF_NO*N,0_GWP)/10"6

where,

BT_GHG,: Emission from off-site transportatigktCO.e/year)

QG iomass Quantity of biomass consumed by project actiityear)
TChiomass Truck average capacity for biomass transportation
AVD piomass Average round trip distance to biomass supply $kes;
VEF_CQ: CO,emission factor for truckégCO,/km);

VEF_CH;,: CH, emission factor for trucks (kgGHKm);

CH,_GWP: GWP for CH (tCOe/tCHy);

VEF_N,O: N,O emission factor for trucks (kg/km);

N.O_GWP: GWP for BO (tCOe/tN;O).

Emissions from ash transportation are calculatétyube following equation:

AT_GHG, = Q{TCast*AVD o (VEF_CO+VEF_CH*CH, GWP+VEF_NO*N,O_GWP)/10"6

where,

AT_GHG;: Emission from ash transportatigktCO,e/year)
Qasn Quantity of ash produced by the project activityear);
TCasn Truck average capacity for ash transportatign (t)
AVD .5z Round trip distance to disposal site (km);
VEF_CQ:: CO,emission factor for trucks (kgG@Bm);
VEF_CH;,: CH, emission factor for trucks (kgGHKm);
CH,_GWP: GWP for CH (tCOe/tCHy);

VEF_N,O: N,O emission factor for trucks (kg/km);
N,O_GWP: GWP for B (tCOe/tN,O).
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The ash produced by the project activity will bansported from Lages site to Jorge Lacerda
Thermoelectric Power Plant, to be disposed in gngggiate manner. However, research is being chrrie
out for the use of the ash as an organic fertilimetead. If the conclusion of the research istp@sithe
ash will be returned to the planted forests ofrdggon as its final destination.

Jorge Lacerda is located 340 km from Lages Prajeet(680 km to a round trip) in Capivari de Baixo
municipality, in State of Santa Catarina.

According to UNIPLAC study, the percentage of ash produced is on dry basa/erage 0.44% of the
total amount of wood waste burned. On wet basgskrcentage is on average 1.7%. Conservatively, to
estimate the leakage of the Project the value ob2%e wood waste consumed will be assumed as the
guantity of ash produced and transportegdQ

Therefore, the leakage emissions ()} Fre the sum of the emissions from off-site tramssgtion
(BT_GHG) and from ash transportation (AT_GEG

LE, = BT_GHG+AT_GHG,

E.1.2.3. The sumof E.1.2.1 and E.1.2.2 represeti® small-scale project activity emissions:

The total project activity emissions (Pg.) are obtained by sum of PEom Section E.1.1, with
OT_GHG, from Section E.1.2.1 and with LErom Section E.1.2.2:

PE o= PE+OT_GHG+LE,

E.1.2.4. Describe the formulae used to estimate tlathropogenic emissions by sources of GHG's
in the baseline using the baseline methodology ftihe applicable project category in appendix B of
the simplified modalities and procedures for smallcale CDM project activities:

The formulae used to estimate the baseline methianesions from the biomass decay (B#Eas already
presented and described in the Section E.1.1.

E.1.2.5. Difference between E.1.2.4 and E.1.2.3 repents the emission reductions due to the
project activity during a given period:

The emission reduction due to the project actiiiR)) is 196,689 tC@e/year and is obtained by the
difference between BEand PE o in tCO.e/year:

ER, = BE - PE o

15 BRAND, Martha A.; SIMIONI, Flavio J.; ROTTA, DébarN. H.; ARRUDA, Luiz Gonzaga PadilhaCéaracterizagéo da
producdo e uso dos residuos madeiraveis geradaasdistria de base florestal da regido serrana catansé. Final project
report (version in Portuguese). UNIPLAC, Lages, @aber, 2001. Complemented by study “Quantificac@alidponibilidade
de biomassa na regido de Lages — SC".
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E.2. Table providing values obtained when applying formlae above:

All values and data sources of the parameters mstte equations of the Section E.1 to determime th
emission reduction due to the project activity presented in the Annex 3. The values obtained when
applying these equations and parameters are peesienthe tables as follows:

IPCC CH, emission factor for decaying biomass (CH IPCCdecay)

IPCC CH, emlsglor Methane correction| Degradable organid F_ra«;thn BeS Fraction of CH, in
factor for decaying - " d|55|m|>lated to landfill gas 16112
Wood waste suppliers biomass (MCF) (0OC) landfill gas G
(CH4_IPCCyeca) (DCOr)
(tCH /) (fraction) (fraction) (fraction) (fraction) (fractio n)
Battistella 0.123p 0B 0i3 0.Y7 .5 1133
Sofia 0.061§ 0.p 0. 0.7 4.5 1B3
Spot Market OA061(| 0.4 0.3 0.77] 0.5] 1.33

*MCF = 0 is considered

to “torete” bought in the Spot Marketbi® used as a backup fuel. Therefore, “torete”
(biomass) treated under the project activity.

BATTISTELLA SUPPLY

Baseline methane emissions from biomass decay (BE

Baseline methane | Quantity of biomass| IPCC CH, emission|
emissions from | treated under the | factor for decaying| ~GWP for CH,4
Year biomass decay project activity** biomass (CH4_GWP)
(BEy) (QT biomasd (CH4_IPCCeca)
(tCOelyear) (tlyear) (tCH,/t) (tCO,e/tCH,)
2004 15,77 6,098 0.12p2 p1
2005 94,66 36,5940 0.12p2 pP1
2006 94,66 36,5940 0.12p2 pP1
2007 94,66 36,540 0.12p2 p1
2008 94,66 36,540 0.12p2 pP1
2009 94,66 36,540 0.12p2 p1
2010 94,66 36,590 0.12B2 pP1
2011 94,66 36,540 0.12p2 p1
2012 94,66 36,5940 0.12p2 pP1
2013 94,66 36,540 0.12p2 p1
2014 78,88 30,492 0.12B2 p1
Total 946,66} 365,904 -

** The annual wood waste treated under the project actidtghie total of wood waste consumption of the Lages

Project less the wood waste burned by Battistella and Sofiafn consumption in their old boilers, less the wood
waste burned spontaneously in the Battistellagilet less the "torete” consumption used as baclelp fu

SOFIA SUPPLY
Baseline methane emissions from biomass decay (BE
Baseline methane | Quantity of biomass| IPCC CH, emission|

emissions from | treated under the | factor for decaying| GWP for CH,4

Year biomass decay | project activity** biomass (CH4_GWP)
(BE) (QTbiomasd (CHy_IPCCoeca)
(tCOelyear) (tlyear) (tCH4/t) (tCO,e/tCH,)

2004 3,36 2,600 0.0616 p1
2005 20,18 15,640 0.06L6 p1
2006 20,18 15,640 0.06]16 p1
2007 20,18 15,640 0.06L6 p1
2008 20,18 15,640 0.0616 p1
2009 20,18 15,640 0.06L6 p1
2010 20,18 15,640 0.06L6 p1
2011 20,18 15,640 0.06]16 p1
2012 20,18 15,640 0.06L6 p1
2013 20,18 15,640 0.0616 p1
2014 16,81 13,040 0.06L.6 p1
Total 201,80 156,00( - -

consumptiootisonsidered as wood waste
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SPOT MARKET SUPPLY
Baseline methane emissions from biomass decay (BE
Baseline methane | Quantity of biomass| IPCC CH, emission|
emissions from | treated under the | factor for decaying| GWP for CH,4
Year biomass decay project activity** biomass (CH4_GWP)
(BEy) (QT biomasd (CH4_IPCCyeca)
(tCOelyear) (tlyear) (tCH4/t) (tCO,e/tCH,)
2004 14,15 10,940 0.0616 p1
2005 84,91 65,640 0.06L6 p1
2006 84,91 65,640 0.06]16 p1
2007 84,91 65,640 0.06]L6 p1
2008 84,91 65,640 0.0616 p1
2009 84,91 65,640 0.06L6 p1
2010 84,91 65,640 0.06L6 p1
2011 84,91 65,640 0.06]16 p1
2012 84,91 65,640 0.06L6 p1
2013 84,91 65,640 0.06]16 p1
2014 70,76 54,70 0.06.6 b1
Total 849,11 656,40( - -|
Baseline methane emissions from biomass decay (BE
Baseline methane
Year i?;ﬁi:gzg:g Battistella Supply Sofia Supply Spot Market Suppl
(BE)
(tCOelyear) (tCOselyear) (tCOselyear) (tCOselyear)
2004 33,29 15,718 3,33 14,152
2005 199,75 94,647 20,180 84,912
2006 199,75p 94,647 20,1B0 84,912
2007 199,75 94,647 20,10 84,912
2008 199,75p 94,647 20,1B0 84,912
2009 199,75p 94,647 20,1B0 84,912
2010 199,75 94,647 20,10 84,912
2011 199,75p 94,647 20,1B0 84,912
2012 199,75 94,647 20,180 84,912
2013 199,75p 94,647 20,1B0 84,912
2014 166,46| 78,849 16,817 70,160
Total 1,997,58 946,66 | 201,80 849,11
Project activity emissions (PE)
Project activity Queility Gl Energy content of fa(g:rafzrm ;;:JSSS fa(i\tlczarofz:n ;;:—"258
S— biomass consume: biomass e e GWP for CH, e e GWP for N,O
REay (PEy) 5 p(lglé(:‘t acswty (Ebiomasd combustion (@Rl @) combustion (o @R
biomas (CH,bio_comb) (N,Obio_comb)
(ktCO ,elyear) (t/year) (TII) (kgCH,/TJ) (tCO e/t CHy) (kgN,O/TJ) (tCO,e/tN,0)
2004 0.44. 30,640 7.7460E03 30 21 4 B10
2005 2.65 183,60 7.7460E403 30 21 4 310
2006 2.65 183,60 7.7460E403 30 21 4 310
2007 2.65 183,60 7.7460E403 30 21 4 310
2008 2.65 183,60 7.7460E403 30 21 4 310
2009 2.65 183,60 7.7460E403 30 21 4 310
2010 2.65 183,60 7.7460E403 30 21 4 310
2011 2.65 183,60 7.7460E403 30 21 4 310
2012 2.65 183,60 7.7460E403 30 21 4 310
2013 2.65 183,60 7.7460E403 30 21 4 310
2014 2.21 153,040 7.7460E03 30 21 4 310
Total 26.59¢ 1,836,00| - - - - -
Emissions from on-site transportation (OT_GHG)
Emlssmns from.on Diesel o.ll Diesel oil density CO, emission CH, emission GWP for CH, N,O emission GWP for N,O
— site transportation consumption (Daiess) factor for trucks factor for trucks (CH._GWP) factor for trucks (N,O_GWP)
(OT_GHG,) (Quiese) ese (VEF_CO)) (VEF_CHJ) = (VEF_N,0) 27—
(KICO,elyear) (Ilyear) (t/1) (kgCO,/t) (kgCH J/t) (tCO,e/tCH,) (kgN,O/t) (tCO,e/tN,0)
2004 0.03. 12,147 8.800E-p4 3,17231 .18 21 0.09
2005 0.20 73,0qo 8.800E-p4 3,17231 .18 21 0.09
2006 0.20 73,0qo 8.800E-P4 3,17231 .18 21 0.09
2007 0.20 73,0qo 8.800E-p4 3,17231 .18 21 0.09
2008 0.20 73,0qo 8.800E-P4 3,17231 .18 21 0.09
2009 0.20 73,0qo 8.800E-p4 3,17231 .18 21 0.09
2010 0.20 73,0qo 8.800E-P4 3,17231 .18 21 0.09
2011 0.20 73,0qo 8.800E-p4 3,17231 .18 21 0.09
2012 0.20 73,0qo 8.800E-P4 3,17231 .18 21 0.09
2013 0.20 73,0qo 8.800E-p4 3,17231 .18 21 0.09
2014 0.17. 60,833 8.800E-D4 3,172.31 .18 21 0.09
Total 2.05¢ 730,00( - - - - -

NECCe A
y

310
310
310
310
310
310
310
310
310
310
310
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Emissions from off-site transportation (BT_GHG,)
. Truck average .
L Quantity of y Average round trip| L L L
E?elstsr::sspgﬁ:ﬁg: biomass consumefl cag)izgtgsfsor distance to l_)iomas fa(;t(())i ;n:ltsrzfg fai:x: ?;":zfg GWP for CH, fat'foor ?;"[sns:::s GWP for N,O
Year (BT_GHG,) by project activity wransportation supply sites (VEF_COy) (VEF_CH,) (CH,_GWP) (VEF_N;0) (N,O_GWP)
(QChiomasd (1C ) (AVD biomasd
biomasy
(ktCO ,elyear) (t/year) (t) (km) (kgCO,/km) (kgCH »/km) (tCO,e/tCH,) (kgN,O/km) (tCO,e/tN,0)
2004 0.01: 30,640 0 g2 1.097 6.0E}05 21 3.1E-05 310
2005 0.10 183,6(0 0 q.2 1.497 6.05-05 21 3.1E-05 310
2006 0.10 183,6¢0 0 42 1.4o7 6.08-05 21 3.1E-05 310
2007 0.10 183,670 0 q.2 1.497 6.05-05 21 3.1E-05 310
2008 0.10 183,6(0 0 q.2 1.497 6.05-05 21 3.1E-05 310
2009 0.10 183,6¢0 0 42 1.497 6.08-05 21 3.1E-05 310
2010 0.10 183,6(0 0 q.2 1.497 6.05-05 21 3.1E-05 310
2011 0.10 183,6(0 0 42 1.497 6.08-05 21 3.1E-05 310
2012 0.10 183,6(0 0 42 1.497 6.08-05 21 3.1E-05 310
2013 0.10 183,6(0 0 q.2 1.497 6.05-05 21 3.1E-05 310
2014 0.08: 153,040 0 92 1.497 6.06-05 21 3.1E-05 310
Total 1.05¢ 1,836,00 -| - - - -
Emissions from ash transportation (AT_GHG)
L Quantity of ash Truck average Round trip - . .
ET::E:’;:;;%?:S produced by the | capacity for ash |distance to disposq fa(;t(z: ;Tiz?;s fai:): I?;:Itsnsl?l?s GWP for CH, fattz&?r ?;:Itsrif:s GWP for N,O
Year project activity*** transportation site (CH4_GWP) (N20_GWP)
(AT_GHG,) (Qu) (TCas) (AVD ) (VEF_CO)) (VEF_CHy) (VEF_N,0)
(ktCO ,elyear) (t/year) (1) (km) (kgCO,/km) (kgCH »/km) (tCO,e/tCH,) (kgN,O/km) (tCO ,e/tN,O)
2004 0.01 61 8 640 1.0p7 6.0E{05 21 3.1-05 310
2005 0.09 3,672 48 680 1.007 6.0EL05 21 3.1E-05 310
2006 0.09 3,672 48 640 1.007 6.0E105 21 3.1E-05 310
2007 0.09 3,672 48 680 1.007 6.0E{05 21 3.1E-05 310
2008 0.09 3,67 48 640 1.007 6.0E105 21 3.1E-05 310
2009 0.09 3,672 48 680 1.007 6.0E{05 21 3.1E-05 310
2010 0.09 3,67 48 640 1.007 6.0E105 21 3.1E-05 310
2011 0.09 3,672 48 680 1.007 6.0E{05 21 3.1E-05 310
2012 0.09 3,672 48 680 1.007 6.0E{05 21 3.1E-05 310
2013 0.09 3,67R 48 680 1.007 6.0E105 21 3.1E-05 310
2014 0.08 3,060 48 680 1.007 6.0E{05 21 3.1E-05 310
Total 0.98¢] 36,72( -| - - - -
** To estimate the leakage of the Project was asstlithat 2% of the wood waste consumed is transfdimash.

Leakage emissions (LB
.. __|Emissions from off{ Emissions from as|
Leakage emission$ _. . .
site transportation| transportation
VieE () (BT_GHG,) (AT_GHG)
(ktCO ,elyear) (ktCO ,elyear) (ktCO ,elyear)
2004 0.03 0.018 0.016
2005 0.20 0.106 0.099
2006 0.20 0.106 0.099
2007 0.20 0.106 0.099
2008 0.20 0.106 0.099
2009 0.20 0.106 0.099
2010 0.20 0.106 0.099
2011 0.20 0.106 0.099
2012 0.20 0.106 0.099
2013 0.20 0.106 0.099
2014 0.17 0.088 0.082
Total 2.04¢€ 1.059 0.98

Total project activity emissions (PE o) [Sumof E.1.2.1and E.1.2.2]

Total project Project activity | Emissions from on. ]

o S L ] .| Leakage emission$
Vo activity emissions emissions site transportation (LE)

(PE, 1o1a) (PE) (OT_GHG,) >

(ktCO,elyear) (ktCO.e/year) (ktCO.e/year) (ktCO ,elyear)
2004 0.51 0.443 0.034 0.0B4
2005 3.07 2.699 0.206 0.2p5
2006 3.07 2.699 0.206 0.2p5
2007 3.07 2.699 0.206 0.2p5
2008 3.07 2.699 0.206 0.2p5
2009 3.07 2.699 0.206 0.2p5
2010 3.07 2.699 0.206 0.2p5
2011 3.07 2.699 0.206 0.2p5
2012 3.07 2.699 0.206 0.2p5
2013 3.07 2.699 0.206 0.2p5
2014 2.55 2.216 0.172 0.1j70
Total 30.69¢ 26.594 2.05¢ 2.04¢
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Emission reductions due to the project activity (ER) [difference between E.1.2.4 and E.1.2.3]
Emission reduction due t !E!agellne methg ne Total project activity
the project activity TSI fif0m (e emissions
Year (ER)) decay (PE, om)
Y, (BE ) /_total,
(tCO,elyear) (tCOelyear) (tCOelyear)
2004 32,781 33,293 512
2005 196,68 199,749 3,0f0
2006 196,68 199,749 3,00
2007 196,68 199,749 3,00
2008 196,68 199,749 3,00
2009 196,68 199,749 3,00
2010 196,68 199,749 3,00
2011 196,68 199,749 3,00
2012 196,68 199,749 3,00
2013 196,68 199,749 3,00
2014 163,90 166,446 2,5p8
Total 1,966,88‘] 1,997,58 30,69¢

page 31
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| SECTION F. Environmental impacts |

F.1. If required by the host Party, documentation on theanalysis of the environmental impacts of
the project activity:

The Brazilian environmental licensing occurs inadance with federal, state and municipal legishati
the determination of the Environmental Ministry dahd resolutions of the Brazilian Environment Advic
(CONAMA).

Lages has received all the necessary environméintises for the implementation of the Project.
Resolution CONAMA n° 279/2001 determines that th&es environmental agencies can simplify
environmental assessment and licensing requirenientsogeneration projects with low environmental
impact. Accordingly, the Environmental Agency oétBtate of Santa Catarina (FATMA) requested the
elaboration of the Simplified Environmental RepeRelatério Ambiental Simplificad@RAS) — for the
Lages Project, simplifying the whole environmettitzdnsing process which is carried out in thregesa

1. Preliminary Environmental License kicenca Ambiental PréviaLAP) — a license that
demonstrates the environmental feasibility of thejdet and the anticipated environmental
impacts caused by its implementation. The PrelimifEnvironmental License (LAP n° 007/02)
was issued by FATMA on May'2 2002.

2. Installation Environmental License Licenca Ambiental de Instalacdd.Al) — the second
environmental license allowing the constructioritef plant. This license is issued in accordance
with the conditions described in the RAS, prepargdhe Project sponsor and approved by the
State Environmental Agency. The Installation Envimental License (LAl n° 054/02) was issued
by FATMA on October 2%, 2002

3. Operating Environmental Licenselicenca Ambiental de OperacdbAO) — the last license
issued by the environmental agency allowing theratfn of the plant. The plant has to be in
accordance with the specifications of the enviromaeagency and the license is issued just
before the Commercial Operation Date. The Operatinyironmental License (LAO n°
CPS/321/2.003) was issued by FATMA on Decemb® 2003 and a renewal (LAO n°
CPS/002/2.005) on January), 2005, which is presented in the Annex 5.

The measures of environmental compensation arel lmsthe raised and negative impacts of the Project
presented in the RAS. Tractebel Energia (and/@péxial purpose company, Lages Bioenergética)Ltda.
has complied with the current law, Resolution CONANRP 002/1996, that determines the destination of
0.5% of the value of the workmanship as resourcesdmpensatory actions whose application shall be
in parks/reserves of the State and was definedbyon agreement with the FATMA, during the phase
of implantation of the Project.

The concern with the environment is rooted in therating principles of the Tractebel Energia (and/o
Lages Bioenergética Ltda.) and its Code of Ethileat also lead to the creation of its own Code of
Environment. The Code of Environment adopts ascpdhie application of all norms of the current law
and studies necessary to this end, applying ecaratijnacceptable methods and techniques to redhgce t
actual damage to the environment, to protect nainr@ better way and to promote sustainable
development.

The policy and actions in the environmental are@rattebel Energia are recognized by FATMA through
the Fritz Miller prize awarded in 2002 and in 2@00vthe Lages Project. The Prize Fritz Mller, teea
on April 18", 1982, is granted by the FATMA to the companiesited in the State of Santa Catarina that
have stood out in the control of the pollution gated in the processes of industrial production.
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Among the environmental mitigation measures progodering the environmental licensing the
following were included:

The sanitary sewer treatment, industrial liquid eesw (boiler and cooling tower purge,
regeneration waters of resins of the deminerabpastation, water/oil separator and floor and
equipments washing) and cooling tower that wouldvakhe recirculation of sewage water and
prevent launching into the receiving river. Thé génerated would be directed to the stream bed
and later destined to the clay product industrthersame destination as the ash generated by the
wood waste combustion;

The ash generated could be destined to a land§éid in the cement plant or returned to the
forests, the last option being the preferred ormwéver, it is hecessary to characterize the ash,
the land where it will be deposited and to get fithilen FATMA and the Ministry of Agriculture a
specific authorization, in the same way as with digposal of silt proceeding from the sewer
treatment;

The other generated solid wastes would be segeedaterecycling (metals), office waste
directed to the municipal landfill. The oils usedlhe Project would be segregated and recycled;

The Lages Project implementation, by itself, wolotthg environmental benefits eliminating the
wood waste storage and reducing methane emissisiddseimproving the air quality in the

region through the dismantling of old more pollgtiooilers of two adjacent wood industries that
would get their steam needs supplied by the Lagaisd?;

Because a gas washing system the Project would loawemissions of particulate materials,
ensuring compliance with all standards of air quadistablished in the Resolution CONAMA
003/1990).
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\ SECTION G. Stakeholders’ comments

‘ G.1. Brief description of how comments by local stakehdkers have been invited and compiled:

According to established on the Modalities and Pdoces for a Clean Development Mechanism,
paragraph 37, item (b) and on the Resolution nf $eptember 1%, 2003 from the Brazilian Inter-
Ministerial Commission of Climate Change, whichtle Brazilian Designated National Authority
(DNA), the project developer of a CDM project mseind to the local stakeholders a letter with a
description of the project and an invitation fomooents. The stakeholders were invited on Juf), 20
2005 and again on August™,5005 to contribute with comments to Lages Prajedhe CDM and its

PDD, as listed below:

« City Hall and City Council of Lages municipality;

« State Environmental Agency (Fundacdo do Meio Anteier FATMA) and Municipal

Environmental Secretariat;

e Brazilian Forum of NGOs (F6rum Brasileiro de ONGdVievimentos Sociais para o Meio
Ambiente e o Desenvolvimento — FBOMS);

« Associations of the local communities (Caroba aact& Mbdnica communities);

« District Attorney.

Stakeholders
Representative Entity
Jodo Raimundo Colombo (Lages Mayor) City Hall ofyks.

Willy Jodo Brun Filho (President)

City Council oagjes

Luiz Antonio Garcia Correa (Director)

State Envineental Agency (Fundag&o do Meio
Ambiente — FATMA)

Cosme Polese (Regional Coordinator)

State Enviromethégency (Fundagao do Meio
Ambiente — FATMA)

Jodo Alberto Duarte (Municipal Secretary)

Municipalvironmental Secretariat

Esther Neuhaus (Executive Manager)

Brazilian FoofitldGOs (Férum Brasileiro de
ONGs e Movimentos Sociais para o Meio
Ambiente e o Desenvolvimento — FBOMS)

Ivonildo Pereira (President)

Association of thedba community

Enio Quintino Ribeiro (President)

Association of tBanta Ménica community

George Andre Franzoni Gil (Attorney)

District Attmy (Promotoria de Justi¢a)

Jakson Corréa (Attorney)

District Attorney (Coorddaria Geral do Centro
de Apoio Operacional do Meio Ambiente)
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Additionally, it is important to point out that latstakeholders had already been invited to castiib
with comments and suggestions during other staitbe groject as follows:

* To contribute with comments related to the Lagegdet implementation and the impacts caused
by construction;

e To contribute with comments related to the Lagesjeet and its participation in the Clean
Development Mechanism through the Environmentaksssent disclosed during a period of 60
days from January 92005 in the Municipal Environmental Secretari#ly/IPLAC™, FATMA,
Tractebel Energia websitht{p://www.tractebelenergia.com)tand Lages Project site.

In order to bring transparency to its operatiomivities and understanding that a Project requarésng
term partnership between the sponsor and the coityninactebel Energia (and/or its special purpose
company, Lages Bioenergética Ltda.) has held skmeratings and made public Project presentations to
the Lages community during the project developna@dtimplementation as follows:

Date Local Public
August 24, 2001 UNIPLAC University students and other guésts
May 7", 2002 UNIPLAC University students and other guests
April 22" 2003 Lages City Coundil Lages’ councillors
May 24", 2004 Facility neighbourhood church Facility ndighrhood
Jan 28, 2005 Facility neighbourhood All community
Several events Lages Project visiting All community

Besides these presentations and meetings, in dadezomply with the Brazilian environmental
requirementS, Tractebel Energia (and/or its special purpose paoy, Lages Bioenergética Ltda.)
announced in the three main newspapers when requio and when issued by FATMAthe
Environmental Licenses for the Project:

Newspaper Average circulation (per day)
Diario OficiaP* 5,000
Correio Lageand 7,500
Diario Catarinensg 45,000

18 |_ocal university.

17 Besides the UNIPLAC students, representativeshefltages Commercial and Industrial Association warited to the
presentation.

18 This presentation was broadcasted to the munitjipal
!9 Resolution CONAMA n° 001/1986.

20 State Environmental Agency.

2 Diario Oficial is the state-owned official newsjgap

22 Correio Lageano is a newspaper with regional Gitan.
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‘ G.2. Summary of the comments received: |

Any comment of the stakeholders about Lages Prajethe CDM was received until Septembef'21
2005. During the period for public comments (fromy 26", 2005 to August 2% 2005) in the validation
stage only two positive comments were received et Norske Veritas — DNV (the Designated

Operational Entity — DOE — contracted as Projedidator), which are presented in the Validation
Report.

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

Not applicable, when any comment of the stakehsl@#out Lages Project in the CDM was received
until September 2 2005.

2 Diario Catarinense is a newspaper with state kitimn.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT

Operating Company — fully owned by Tractebel EreeS)iA.

ACTIVITY

page 37

Organization:

Lages Bioenergética Ltda.

Street/P.O.Box:

Rua Vivandério Santos do Vale, s/n

Building: Unidade de Co-geracdo Lages
City: Lages
State/Region: Santa Catarina
Postfix/ZIP: 88516-600
Country: Brazil

Telephone: +55 49 3221-4500
FAX: +55 49 3221-4535
E-Mail: -

URL: -

Represented by:

Title: Director

Salutation: Mr.

Last Name: Minuzzo

Middle Name: Carlos Cauduro
First Name: José

Department: Operation

Mobile: -

Direct FAX: +55 48 3221-7070
Direct tel: +55 48 3221-7040

Personal E-Mail:

minuzzo@tractebelenergia.com.br
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

There is no public funding from Annex | countriestiie Project Activity.
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Annex 3

CALCULATION PARAMETERS

The key parameters to calculate the emission remuciue to the project activity are presented as
follows:

Parameter Value Unit Dl Comment
source

Default value of 0.4 is applied to woad
waste supplied by Sofia and Spot
Market. MCF = 0 could be alsp
considered when some varieties |of
wood waste (for instance (residuges
composed of fine branches lower than
15cm diameter obtained from the
regular thinning of plante@inusin the
region, also called “torete”), is bought
in the Spot Market to be used as| a
backup fuel.IPCC default value of 0.8
for unmanaged deep waste site %
meters of depth) is applied to wood
waste supplied by Battistella.

0.8 (Battistella)
MCF 0.4 (Sofia) (fraction) IPCC
0 or 0.4 (Spot Market)

Waste is 100% compounded by woaod.

DOC 0.3 (fraction) IPCC . .
Default value is applied.
DOC: 0.77 (fraction) IPCC Default value is applied.
F 0.5 (fraction) IPCC Default value is applied.

69,600 (Battistella)
30,000 (Sofia)

QChiomass 84,000 (Spot Market)

183,600 (Total)

Values estimated based on Lages
t/year Measured| Project wood waste consumption to| a
load factor of 40%.

Amount of wood waste consumed by
Lages Project less the amount was
36,590 (Battistella) already burned by Battistella and Sofia

15,600 (Sofia) in their old boilers, less the spontanegus

QTbiomass 65,640 (Spot Market) Uyear Measured| ., mpustion considered in the Battistella
117,830 (Total) pile and less the "torete" bought in the
Spot Market to be consumed as| a
backup fuel.
Estimated on 2% of the amount of wopd
Qash 3,672 t/year Measured waste consumed by Lages Project

(QGCsiomas3- Conservative estimation.

Considered 1,850 kcal/kg (7,746 kJ/kg)
for estimative purposes, which is defaylt
Epiomass 7.746E-3 Tt UNIPLAC| value to wood waste in the Lages
region, according to values reported|in
the UNIPLAC study.
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Parameter Value

Unit

Data
source

Comment

CHjbio_comb 30

kgCHTJ

IPCC

Default value according to AMS IIL.E is
300 kgCH/TJ, which is based op
general IPCC default value. However,
30 kgCHYTJ is used since this is the
specific IPCC default value to energy
industry.

N,Obio_comb 4

kghO/TJ

IPCC

Default value according to AMS IILE i
4 kgN,O/TJ, which is based on IPC
default value.

Ov

CH,_GWP 21

tCQe/tCH,

UNFCCC

Official value.

N,O_GWP 310

tCee/tN;O

UNFCCC

Official value.

Qdiesel 731000

I/year

Measured

A conservative consumption of 2(

Ddiesel

8.8E-4

t/l

ANP

According to Portaria n°® 310 of De
27" 2001 of the Brazilian Petroleu

0
I/day was used for estimation purposes.
c
m

Agency (ANP) the value is around 830

kg/m°.

VEF_CO,

1.097
3,172.31

kgCO,/km
kgCO,/t

IPCC

Default values for US heavy duty diegel
These are

vehicles, uncontrolled.
conservative values.

VEF_CH,

6.0E-5
0.18

kgCH,/km
kgCHy/t

IPCC

Default values for US heavy duty diegel
These are

vehicles, uncontrolled.
conservative values.

VEF_N,O

3.1E-5
0.09

kgN,O/km

IPCC

Default values for US heavy duty diegel
These are

vehicles, uncontrolled.
conservative values.

TCbiomass

10

Measured

Conservative estimation based on tru¢

transporting wood waste
Project.

to Lag

Tcash

28

Measured

Conservative estimation based on tru

cks

transporting the ash produced by Lages

Project.

AVD biomass

5.2

km

Measured

Conservative estimation based
average distance of the wood wa
suppliers to Lages Project.

on
ste

AVD g

680

km

Measured

Distance from Lages Project to Jor
Lacerda Thermoelectric Power Plant.

ge
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Annex 4

MONITORING PLAN

The variables necessary to be monitored in ordestablish the emission reductions are describéaein
table presented in the Section D.3.

To accurately estimate the ERs from avoided metleamiesions during the operation of the Project, the
actual volumes and sources of wood waste utilizéidoe monitored on an annual basis. Each source of
wood waste (Battistella, Sofia and Spot Market) wé treated separately and the methane emissions
avoided from each source are calculated using 8 AI.E, according to formula presented in Section
E.1, at the end of each calendar year based ochtracteristics of the wood waste, supplier anddvoo
waste piles avoided through the use by Lages Rrdpetails of this procedure are laid out in thpesate
Monitoring Plan document.

In the supervisory room, using computers, it issgme to control and to monitor all the operatiofishe
Lages Project’'s cogeneration facility in real tilkeom the information collected in this room a népo
with all the Lages control and monitoring infornaetiis elaborated monthly.

These values will be added and fed in the monitpsipreadsheet annually.

On-site use of transport fuel will be monitored rindyr through the survey of the amount of diesel oil
purchased. These values will be added annuallfeshth the monitoring spreadsheet.

Off-site transport distance and ashes transpadris, respectively, will be measured for each wead
waste supplier or new ash disposal site. Thesesalill be fed in the monitoring spreadsheet.

Truck capacity for off-site transportation and &stmsportation will be measured monitored usinggivei
measurements equipment.

Amount of ashes produced and transported to thedesgiosal site will be monitored using weight
measurements equipment when the ash is leavingates Project site.

Supplementary information used to ensure the éffeamissions monitoring is the annual amount of
wood waste contracted for each supplier. Fromvalse, the average distance covered in the wootewas
supply to Lages Project will be established.

All IPCC default values or other default valuesdise calculate the GHG emissions will be annually
verified and the emissions determined using alvlagsnost recent default values available.

The monitoring spread sheet in Excel will autoralyccalculate the baseline emissions, emissiooms fr
Project activity, leakage emissions and the tdtanoissions reduced by the Project.

These monitoring principles and provisions willibeluded in a separate Monitoring Plan documertt tha
will be prepared for the Project.
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Annex 5

OPERATING ENVIRONMENTAL LICENSE
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ESTADO DE SANTA CATARINA
FUNDACAO DO MEIO AMBIENTE — FATMA
| COORD. REGIONAL DO PLANALTO SERANO - CERPS
Rua Caetano Vieira da Costa, 575, Centro, Lages — SC. :
% Fone: (49) 222-3740 Fax: (49) 224-3598 ﬂmm

LICENCA AMBIENTAL DE OPERACAO LAO N.° CPS/002/2.005

A Fundacio do Meio Ambiente - FATMA, no uso de suas atribui¢des que Ihe sdo conferidas pelo
pardgrafo 2° do artigo 3° da Lei Estadual N.” 5.793 de 15 de outubro de 1980, regulamentada pelo
Decreto 14.250, de 05 de junho de 1981, concede a presente Licen¢a Ambiental de Operacio a:

Nome: LAGES BIOENERGETICA LTDA

Endereco: Rua Antonio Dib Mussi, 366, Centro,

Municipio: Florianépolis-SC.

CGC/OPF: (5.210.535/G0G1-9G

Para Atividade de

Termoelécivica / cogeragio de energia elétrica ¢ vapor / beneficiamento de madeirvas.
(Enquadramento 34.11.00)

Localizada em

Avenida Vivanderio Santos do Vale, sin.’, Bairro Caroba, municipio de Lages — SC.

Com as Seguintes Restricoes

“As contidas no processo de Licenciamento Ambiental e na Legislagao Ambiental em vigor™,

“Esta licenga nio autoriza o corte ou supressio de arvores. florestas ou qualguer forma de
vegetacdo da Mata Atlantica™.

Esta LAO € valida pelo perviodo de 12{doze) meses a contar da presente data, conforme Processo
de Licenciamento FATMA N.° DTV G83/CPS observadas as condigdes deste documento, (verso e
anverso), bem como de seus anexes que, embora nio transcritos, sio parte integrante do mesmao.

¥ AUTENTICOP0R 568 Ut REPRoDLCAQ ARG EMIR ARRUDA

& DOCUMENTO QUE 26 g . REGIONAL EM EXERCIiCIO
in ATRICULA 235.637-6

DE NOTAS

f222-2099

LLAGES, 06 DE JANEIRO DE 2,

b Fpoit,

224{%6h9

4%, TABEUO

A
AME 0S388
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NADA CONSTA

Condicoes de Validade desta Licenca Ambiental de Operacio - LAO

1. Funcionamento de unidade para cogeraciio de energia cléirica e vapor, utilizando como combustivel 450
1/dia de residuos de madeira/ biomassa. O empreendimento tem capacidade para fomecer 28 MW de energia ¢
25 t/h de vapor, sendo utilizado no processo produtivo uma caldeira com capacidade de 120 t/h de geragio de
vapor, furbing com 6800 1pm, redwtor de velocidade, gerador sincrono de energia elétrica e tome de
resfriamento com recirenlagio dos efluentes. Fazendo parte do complexo uma subestag@io de 138 kV com um
trmsfeﬂmdar de 35 MVA ¢ duas subestagées de servigos auxiliares. sendo uma com trés transformadores de
2.5 MVA e owtra com dois ransformadores de | MYVA. Uma Linha de Transmissio interligando a Unidade
Cogeragiio de Lages-UCLA & Subestagio da CELESC. com tensdo de 138 kV. trifdsica ¢ o Vaporduto com
diamewro de ¥ para duslﬂmu;ao de vapor para a empresa BATTISTELLA e scis secadores de madeira com
capacidade para 150 m/secador.

1.1 — Quaisquer alteragdes nas especificagdes dos elementos apresentados, devera ser precedido de anuéncia
da FATMA.

1.2 — A FATMA mediante decisiio motivada podera modificar as condicionantes, medidas de controle e
adequagdo, suspender ou cancelar a presente licenga. caso ocorra:

- Violagdo ou inadequagio de quaisquer condicionantes, exigéncias ou normas fegais:

- Omissiio ou falsa descrigio de informagdes que subsidiaram a expedigdio da presente licenga:

. Superveniéncia de graves riscos ambicntais ¢/ou de satide piiblica.

2. Manter em funcionamento os seguintes Controles Ambientais e Emergenciais:

2.1- Sistema de fossa (V=318 w') e sumidoure (V=265 w'), para tralamento do esgoto sanitario dos
funiciondrios;

232- A estatdo de watamenio de efluenies indusiTials ¢ composta de: sistema de recalgque dos efluentes do
sistema de regeneragdo; tanque de homogencizagdo: tanque adensador de lodo e leitos de secagem (A=1032
m’). esta ETE recebe os efluentes do setor de regeneracao de resinas, descartes da estacio de tratamento de
agua, da torre de resfnamento e fundo da caldeira;

2.3 - Caixas separadoras de Gleo, para tratamento de efluentes das areas dos transformadores;

2.4- Sistema de filtro lavador, para redugfio da emissdo de materiais particulados ¢ dispersio dos gases em
chaminé de 30 metros de altura;

2.5 —Diques de contengdo ao redor dos tanques de produtos quimicos na drea de regeneragio do DESMI. como
sistema de seguranga contra vazamentos acidentais;

2.6- Disposigdo final dos lodos da ETE. em local adequado.

3. Condigdes especificas:
3.1- Apresentar anualmente. relatonio do monttoramento da emissio de sons ¢ riidos na vizinhanga ao
emprecndimento,

3.2- lmplementagio de medidas para contengio de cinzas, que venham ser arrastadas pelas guas pluviais, nas
Vias imernas do empreendimento,

s Whan &
Ménge " fk@&m Umay
256 - 3o~ A

Condigdes Gerais
I. A presente Licenca niio dispensa e nem substitui alvaris ou certiddes de qualquer natureza,
exigidas pela Legislagio Federal, Estadual ou Municipal.
. As alteracies nas atuais atividades deverdo ser precedidas de Licencas, abiservando o artigo 75
do decreto 14,250 de D5/06/81.
Il Os equipamentos de controle ambientais existentes deverio ser mantidos ¢ operados
adequadamente, de modo a conservar a eficiéncia, sendo tal responsabilidade tnica e
exclusiva dessa Empresa.




