ShortRotation EucalyptPlantationsin Brazit
an Qverview

Laércio Couto

-

By 2 b TRy T
N N LS

o<
4

o

Oak Ridge 1 Tennessee - USA
November 2012

REDE NACIONAL DE BIOMASSA PARA ENERGIA g
SN T e A



Short Rotation Eucalypt Plantations in Brazil:
an Overview

Theintroduction of eucalyptsin Brazll
A 1904

A EdmundoNavarrode Andrade
A Railroaocompanyin SaoPaulo
A

Firewoodandsleepers




Short Rotation Eucalypt Plantations in Brazil:
an Overview

Theexpansionof the useof eucalyptsin Brazil

A Charcoafor pigiron andsteelindustries
A Pulpandpaper

A Particleandfiber boards
A Treatedwood

A Sawnwood

A Woodchips

A Pelletsandbriquettes

A Biofuels
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Short Rotation Eucalypt Plantations in Brazil:

an Overview
Spacingsand rotation ages

A Traditionalspacings3mx3m, 3mx2m,3mx1.5m

Traditionalrotation ages7, 6, 5 years

In the 70Q @ilot areaswith closelyspacedplantations

A

A

A Seeddasedseedlings
A Closelyspacedplantationsdid not work properly
A

Closelyspacedplantationswere abandoned
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Short Rotation Eucalypt Plantations in Brazil:
an Overview

Vegetativepropagation of eucalyptsin Brazll

In 1975 researchersof Aracruz introduced in Brazil the

vegetative propagation of eucalypts starting the clonal
silvicultureof this genusin the country




Short Rotation Eucalypt Plantations in Brazil:
an Overview
Clonaleucalyptseedlings
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Clonaleucalyptseedlings
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Planting operations
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Lowcarbonsilviculture 6 m x 1.5 nspacing
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Short Rotation Eucalypt Plantations in Brazil:
an Overview

Tendingand protection




Short Rotation Eucalypt Plantations in Brazil:
an Overview
Harvestingand transportation
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Socialaspects
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Environmentalaspects
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Short Rotation Eucalypt Plantations in Brazil:

_ an Overview
Environmentalaspects

Residues Left in the Area after Harvesting (ton per hectare)

Crown Bark Roots Mulching Total
9 8 20 13 50

180 210
0.98 l
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Theimportanceof the choiceof the correctclone
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Eucalyptusdunniiin Santa CatarinaBrazil 30years
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Short Rotation Eucalypt Plantations in Brazil:
an Overview
Eucalyptusurograndisin SaoPaulo,Brazil 8years

Oy



EnergyMatrix in Braziland in the World

Global Energy Matrix Brazilian Energy Matrix

2%

16%

19%

78%

Fossil fuels ™ Nuclear ™ Renewable

Source: RENEWABLES GLOBAL STATUS REPORT
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EnergyMatrix in Brazil

Renewable Energy Share of Brazil Final Energy Consumption, 2011

Nuclear
24 — Wind 1%

Fossil Fuels ,
16% 4 | .
Biomass 5%

— Hydropower 76%

Renewable
Energy
82%
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EnergyMatrix in Brazil

Black liquor

15,5% 9
8
Wood 7
4,5% S 6

4 =
Biogas - 5
0,9% & 4

1%2]
Rice husk g 3
0,2% E 5

Sugar cane

bagass 1
78,9% 0

2011 2015 2019

Source: EPE — Energy Research Business
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EucalyptBiomassDemandin Brazill

Eucalyptus demand by sector (million m3)

2012 - 2020

Pellets Charcoal Firewood Fiber board Solid Pulp and
Products Paper
Volume demand (million m?) Area demand (ha)
2020 i 9337 i 6.1 Current Demand

2012 79.6 . " Future Demand
BN B 5
. Current Potential Supply
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CharcoaDemandin Brazil

Pig-lron and Steel
66%

Cement
1%
Commercial
2%
Residential
14%
Qfher Iron Alloys
4% "
12%




TheWorld Market for Wood Pellets

Global Pellet Production and Consumption — 2010, 2015 and 2020

Western
Europe

11,0

) South
70 America

0,1 !;i!'ofi 0,1 0,2

Production Consumption ] Oceania
= 2010
2010 02 04 08,4001 0,
m 2015 m 2015 —
= 2020 2020
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ForestPlantationsin Brazil

Planted Area (thousand ha) - 2012

Eucalyptus
74.7%
Pine
L 25.2%
267 1.3
Others
; 0.1%
800 22
Al Planted Forests : = 6,5 Mha
BA Others
3 2%
Firewood
; 26% Pulp and Paper
594 23 36%
M Eucalyptus 2631 235 Ciiasinl

W Pinus o
Reconstituted
Wood Industry Pa7nyels
573 1,362 19% .
. gicezs s
ABRAE 2012 Industrial Wood Consumption= 170 M m
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Land Use in Brazil

Total area 851 million ha

519million ha
Nativevegetation

96 million ha

J
-
y, Cities,roads etc...

Iy
A , 236millon ha 0,8%
P 0/ Agriculture livestock planted Planted forests
forests
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Closely Spaced Eucalypt Plantations in Brazil

A studyonthe initial planting spacingof eucalyptsin Brazil

Influéncia do espacamentono crescimento do Eucalyptusurophylla de
origem hibrida, cultivado na regiao de CoronelFabriciang Minas Gerais
Departamento de EngenhariaFlorestal] UniversidadeFederalde Vicosa
Vicosa Minas Gerais M. Sc thesis,LaercioCoutqg 1977.
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Closely Spaced Eucalypt Plantations in Brazil

A study about the nature of the timber productionfunction in Brazil

The Nature of the Timber Production Funcion Eucalyptsgrandis W. Hill ex

Maiden in Brazil Faculty of Forestry, University of Toronto, Toronto, Ontario,
CanadaPhD. thesis,LaercioCoutg 1982
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Closely Spaced Eucalypt Plantations in Brazil
PostDoctoratestudy at ColoradoState University

SHORT ROTATIONEUCALYPTPLANTATION3N BRAZIL SOCIALAND

ENVIRONMENTASSUE®T. LaercioCoutd1] and Dr. DavidR BetterspZ]
[1]Departamento de Engenharia Florestal Universidade Federal de
Vicosa3657Q000, Vicosg Minas Gerais Brasil [2]Department of Forest
Sciences, Colorado State University, Fort Collins, CO 80523 Date
Published February 1995 Preparedunder purchaseorder 19XSM 842V
for Biofuels FeedstockDevelopment Program, Environmental Sciences
Division Publishedby OAK RIDGENATIONALLABORATOR®ak Ridge,
Tennessee 378316352 managed by MARTIN MARIETTA ENERGY
SYSTEMBC for the U.S DEPARTMENODFENERGYinder contract DE

Ad5-840R21400
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Eucalypts in Lins, SP, Brazil

Syracuse, NY, USA
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Willow em Syracuse, NY, USA
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Closely Spaced Eucalypt Plantations in Brazil

Thebasicresearchin Brazil

In 2002 with the support of CNPg,Capes,CEMIG, ANEEL,
RENABIGnd ArcelorMittal Bioenergia a researchteam of

UFV stablished in ltamarandiba Minas Gerais an

experimentalareato produce biomassfor energyin closely
spacedshortrotation eucalyptplantations
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Closely Spaced Eucalypt Plantations in Brazil

Thefirst Ph.D.thesison closelyspacedeucalyptplantations

Clone

E.grandisx E.camaldulensis

Initial spacings 3.0 x 0.5 m
3.0 x 1.0 m
3.0 x 1.5 m
3.0 x 20 m
3.0 x 3.0 m

Datacollection:

Survival

DBHand basicdensity

Height

Biomass

Renabig¥
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Closely Spaced Eucalypt Plantations in Brazil

Data collection

Datacollectedin 2004 at the ageof 2 yearsusedin a PhD.

Thesisat the Departmentof Forestryof the FederalUniversity
of Vicosa
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Closely Spaced Eucalypt Plantations in Brazil

Ph. Dthesis

In 2005 the PhD. thesiswas defended by graduate student
Marcelo DiasMuller, at the Departmentof Forestry Federal
Universityof Vicosa

PRODUCADEMADEIRAARAGERACADEENERGIELETRIOAUMAPLANTACAOLONADE
EUCALIPTEMITAMARANDIBAVIG
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Closely Spaced Eucalypt Plantations in Brazil

Aview of the closestspacing 3.0 m x 0.5 nmat the age of 2 years
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Closely Spaced Eucalypt Plantations in Brazil
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