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Executive Summary 

 

Greenhouse gases inventories are powerful tools, both to quantify emissions and create 
awareness for the climate change issue. Fibria considers its inventory as a Carbon 
Footprint, since it works with a broaden boundary. The inventory include most relevant 
direct and indirect activities related to pulp production. Experience has shown that some 
of our criteria can be considered best practices for the sector. For example, account 
outsourced services downstream the productive chain and silvicultural activities as direct 
emissions; include upstream shipping in indirect emissions. Due to the absence of an all-
purpose consolidated methodology, different programs require data and boundaries to be 
changed. Consequently, this report, in an effort to simplify the practical application of the 
findings, will present the results of this assessment in different templates. Fibria has 
developed a methodology employing flow layouts to gather and disclose data 
incorporating ISO 14064 basic principles (completeness, transparency, relevance, 
consistency, precision), clarifying organizational and operation boundaries considered. 
For Fibria’s operations, 2009 presented particular scenarios, generating disturbances 
difficult to be sustained. Additionally, it’s presented the contribution of conservation areas 
in CO2 sequestration. Since this method can present a certain level of uncertainty, Fibria, 
in a conservative manner, has considered 50% of the sequestration provided by this 
area. Table below summarize the findings of this assessment. ECF Pulp Carbon 
Footprint Index:  3,17 tCO2eq/ADT (Considering 50% of Conservation Areas 
Sequestration).  

Fibria – Synopsis Figures (in tons of CO2eq) 
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Direct Emissions  1,496,215 

Indirect emissions – electricity consumption 7,220 

Indirect emissions – trucking, rail, barge and 
marine transportation 627,147 

Total Emissions 2,130,582 

S
eq

ue
st

ra
tio

n Sequestration – planted forest 24,985,243 

Sequestration – Conservation areas 1,049,946 

Total Sequestration (50% Conservation Areas) 25,510,216 
   

Pulp produced (air dry metric ton) 4,518,820 
 

Biomass emissions 
(not calculated as GHG emissions) 9,060,139 
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Protocols for Estimating and Reporting GHG Emission s 
 

Various international protocols have been developed to calculate GHG emissions, 
including the one from World Resources Institute/World Business Council for Sustainable 
Development - WRI/WBCSD. 
 

WRI (World Resources Institute) is a non-governmental organization that operates in 
conjunction with corporations, enterprises and investors, in order to spearhead changes 
in business practices and find solutions that creatively address socioenvironmental 
challenges. 
 

WBCSD (World Business Council for Sustainable Development) is a coalition of over 100 
multinational companies that share a commitment to the environment, economic growth 
principles, and sustainable development. Their members represent 34 countries and over 
20 industrial sectors, and share knowledge over their network on their experiences using 
the eco-efficiency concept as well as exchanging ideas with the global business 
community.  
 

This inventory was based on the following documents prepared by the World Resources 
Institute in conjunction with the World Business Council for Sustainable Development. 

·  “The Greenhouse Gas Protocol – a Corporate Accounting and Reporting Standard 
– Revised Edition.” 

·  “Calculation Tools for Estimating Greenhouse Gas Emissions from Pulp and Paper 
Mills”, from The Climate Change Working Group of the International Council of 
Forest and Paper Associations (ICFPA), version 1.3; 

·  “Calculation Tools for Estimating Greenhouse Gas Emissions from Mobile 
Combustion”, version 1.2. 

·  CO2 Emissions from Business Travel. Version 2.0.  
 

The following documents prepared by IPCC were also used:  

·  “2006 IPCC Guidelines for National Greenhouse Gas Inventories.” 

·  “Good Practice Guidance for Land Use, Land-Use Change and Forestry.” 
 

 

Although there is no standardized definition for “Carbon Footprint,” it is generally 
understood to be the result of a calculation showing the net greenhouse gas emissions 
associated with a product, in a broaden boundary.  
 
Downstream our Value Chain, the application of the abovementioned standards in the 
development of Carbon Footprint for paper and board products is often unclear, due the 
unique attributes of the sector. In order to address this issue, CEPI – Confederation of 
European Paper Industries have developed a framework for the development of Carbon 
Footprint for paper and board products. 
 

In order to establish a long lasting partnership with our stakeholder, results from this 
Carbon Footprint inventory is presented also according to the most widely used 
framework for paper industries (CEPI framework for paper and carton products) and 
GHGProtocol Brazil. 
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GHG Emission Categories 
 
The WRI/WBCSD protocols establish emission categories, to define operational 
boundaries for accounting purposes. Below, we explain these categories in detail, since 
the report was based on them. 
 

Scope 1: 
Direct GHG 
emissions 

Emission sources that are owned or 
controlled by the company. 

�  Stationary combustion (generation of steam 
and electricity using fossil fuels) 

�  Emissions generated in specific processes 
such as waste management, fertilizing and 
soil correction 

�  Mobile combustion (transportation of raw 
materials, employees, residues; silvicultural, 
harvesting and freight activities.) 

Scope 2: 
Indirect Emissions  

Emissions generated from the production of 
electricity consumed by the company 
(industrial and forestry) 

 

Scope 3: 
Other indirect 
emissions  

Emission sources that are not owned or 
controlled by the company. 

�  Extraction and production of purchased 
materials 

�  Outsourced transportation 

�  Use of the sold products (Electricity and 
Steam) 

                                Table 1 – GHG Emission Scopes 
 

Fibria classified the following items as direct emissions : 

·  CO2 emissions from the combustion of fossil fuels in stationary equipment (lime 
kiln, recovery boilers, power boiler); 

·  CO2 emissions from combustion in transportation equipment; 

·  CO2 emissions from combustion in off-road forestry equipment; 

·  CH4 from wastewater treatment; 

·  CH4 emissions at landfills; 

·  CO2 and N2O emissions from fertilizing and soil correction; 

·  CH4 and N2O emissions from combustion of biomass; 
·  CO2 emissions from employee transportation, including trips. 

 

Fibria classified the following items as indirect emissions : 

·  Emissions from purchased electricity; 

·  Emissions from trucks, rail, barge and marine transport of pulp. 
 

Fibria also considered the sequestration provided by Eucalyptus Plantations and Native 
areas. 

Equivalent Carbon Dioxide (CO2eq) 
The CH4 and N2O emissions are expressed as CO2eq throughout the entire inventory. 

 
 
 



 

7 

 

 

Description of Fibria´s Operations 
 
Fibria is one of the largest pulp and paper manufacturing companies in the world, and top 
producer of Bleached Eucalyptus Kraft Pulp (BEKP). The new company established 
merging with two major players Votorantim Celulose e Papel S.A. (VCP) and Aracruz 
Celulose S.A., emphasizes its environmental commitment in the search for the proven 
and admired profit. 

Fibria came into being with a sense of pride in its origins and basic foundations - 
technological excellence, leadership, commitment to the future, and the vitality of our 
land. These are traces present in its industrial, forestry and logistic operations, located in 
the state of São Paulo, Mato Grosso do Sul, Espírito Santo, Rio Grande do Sul, Bahia 
and Minas Gerais.  

The facilities supply global market with high quality pulp, for all paper grades 
(printing&writing, tissue, board, specialties, etc) and also paper products (thermal paper, 
multi-copy forms and coated paper). 
 
As the anthropogenic influence on climate change becomes more and more clear, its 
vital to the sustainable company assure the minimum carbon footprint for its products. 
Within Fibria, this can be translated in continuous improvement of process stability, 
minimizing residues and emissions, through the research and development of more 
efficient alternatives.  
 
The information hereby highlights Fibria’s controlled operation GHG emissions, in the 
above mentioned states. This report details the results of this assessment, fulfilling 
multiple purpose requirements for Greenhouse Gases Emissions disclose. Additionally, 
sequestration from native areas is accounted for the first time. A task force of engineers 
was established to set up a link between Fibria’s ecofloristic classification and the one 
from IPCC. This made possible estimate the contribution of conservation areas 
maintained by Fibria, applying IPCC tier 1 biomass factors.    
 
The productive chain was organized into the following three major flow layouts: forestry, 
industrial and logistics, where the main emission sources were mapped. All emissions 
sources are listed and accounted for in accordance with the GHG Protocol methodology, 
applying the control-based approach in the pulp mills (facilities under operational control). 
The sources considered were determined by cut-off criteria1. Through this methodology, 
we assure full comprehension of the inventory boundaries and its assumptions. 
 
These flow layouts are presented below and the emission sources are identified. It is 
important to remember that Fibria´s Mill in Mato Grosso do Sul had started up production 
early April 2009, and its emissions and forestry sequestration of GHG accounts only for 
nine months of operation. Additionally, Guaíba Mill and related operations were sold 
December 2009. This report accounts its operations, but further inventories will not.  
 

 
 
 

                                                           
1 The cut-off criteria is outlined in Annex I 
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Forestry Flow Layout 
These diagrams represent a summary of the forestry activities related to Aracruz, 
Jacareí, Três Lagoas and Guaíba Mills’s operations. The process is composed of four 
major activities: nurseries, silviculture, harvesting and transportation. 

Regarding residues in the nurseries, effluent is directed to decantation or septic tanks. 
Periodical follow up is made downstream, before returning the effluents to its original 
environment. Solid residues are donated or reused for landscape recomposing; other 
organic matter is disposed in landfill. The amount of emissions in both cases is irrelevant 
regarding the total emission. 
 

Jacareí 

 

Jacareí´s Mill forestry operations are concentrated in “Vale do Paraíba” and Capão 
Bonito. The process begins in the nurseries, where the seedlings are cultivated. The 
mapped sources (Synthetic Fertilizer, Electrical Energy, LPG Gas and Diesel) are related 
to the activity of preparing the seedlings for planting. 

In the next stage of the process, the seedling planting process begins.  This involves the 
transportation from the nursery to the forest and also includes soil preparation and 
silvicultural operations using farm machinery and fertilizers.  The usage of diesel in the 
transport of the seedlings was calculated based on the average distance to the forest, 
number of trips (estimated by the number of seedling per hectare and per truck) and the 
average output of 4km/l of diesel. 

Once the forest is planted, it becomes the main carbon dioxide sequestration source. The 
amounts sequestered are proportional to the age of the forest.  

After approximately 7 years, the wood is harvested with specialized equipment and 
prepared for transport to the Industrial Facility. In this stage, the principal emissions 
source is diesel. During harvesting all barks, tree tops and other biomass sources remain 
on the ground to preserve soil fertility. 

This flow ends with the transportation of the prepared wood to the plants in various 
trucks. 
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Aracruz 

Aracruz Forestry operations are distributed in the state of Espírito Santo, Minas Gerais 
and Bahia. This operation concerns one production nursery, where the seedlings are 
produced, and two distributing warehouses for the seedlings. 

Around 80% of the barks, tree tops and other biomass sources remain on the ground to 
preserve soil fertility. The other part goes to the mill to be burnt as fuel in the power 
boilers. 

The process follows very similar to the Jacareí operation, and ends up being transported 
by a diversified set of logistics activities, including not only trucks but also barges and rail 
road. 

 

 
Três Lagoas 

 
The forestry operation in Três Lagoas is composed mainly by a nursery, where seedlings 
are produced, followed by silviculture operations. After seven years harvesting operations 
produce logs with and without bark, in a projected proportion of 60%/40%, aiming the use 
of bark as biomass fuel.  Finally, wood is transported to the mill by trucks. Três Lagoas 
Mill is a GreenField, being extremely close to the forestry.  
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Guaíba 

 
The forestry operation in Guaíba is distributed in the state of Rio Grande do Sul, and is 
quite standard. It’s composed mainly by a nursery, where seedlings are produced, 
followed by silviculture operations. After seven years, the planted forest is harvested and 
transported to the mill. 
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Industrial Flow-Layout 
 

The Industrial diagram represents the stage when the pulp is extracted from the wood, 
using a process known as the Kraft Process. Among the innumerous advantages from an 
environmental standpoint, the Kraft Process is self-sufficient in electrical energy, since 
biomass is the main input used to produce it. (For further information on the Kraft 
Process click:  http://en.wikipedia.org/wiki/Kraft_process.) 

The main flow consists of a wood cooking process, a bleaching stage, and a final 
extraction stage, in which the direct atmospheric emissions are mainly from the exhaust 
valves which emit steam.  Due to the nature of the reactions occurring during these 
processes, there is no evidence that these emitted gases have a significant greenhouse 
effect. Wherever we have a significant emission of green house gases or consumption of 
fuel, the source is mapped and its emission accounted for in the inventory.  

In terms of Monitoring, Fibria fulfills the requirements of each state´s environmental 
demand by monitoring the wood cooking process, bleaching stage and the final drying 
process. The table2 below summarizes the principal gases present in pulp production. 

 

Emission 
Sources 

Reduced 
Sulfur 

Compounds 
Sulfur Dioxide 

Nitrogen 
Oxide 

Particles 

Cooking S NS NS NS 

Washing S NS NS NS 

Evaporation S NS NS NS 

Recovery  Boiler S S S S 

Causticizing S NS NS S 

Lime Kiln S S S S 

S = significant; NS = not significant 
Table 2 – Sources of emissions in pulp production 

 

During the recovery cycle that occurs in parallel to the main production, innumerous 
auxiliary processes present significant emissions from combustion. These processes, 
which create sustainability for the main flow, recover 90% of chemicals consumed by 
pulp process. Besides this, it produces all steam and electric energy used throughout the 
process.  These processes can have different configurations, but their emissions are 
mainly from recovery boilers, power boilers and lime kilns. 

The emissions from outsourced chemicals were not included in this inventory, because 
Fibria is gathering the figures from suppliers operations. 

Regarding residues, both organic residues and effluents treatments were accounted. The 
potential production of methane from industrial effluents was based on the chemical 
demand of oxygen (COD), volume and technology involved. In aerobic conditions, the 
                                                           
2 Available at: www.teclim.ufba.br/site/material_online/monografias/mono_fernandes_e_grande.pdf 
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CH4 emissions are insignificant and the carbon in the CO2 emissions originates in the 
biomass, which is already taken into consideration in the landfill data. 

 

Jacareí 
 

At the Jacareí Mill, the process has one wood yard, one digester, two bleaching stages 
and two pulp drying machines. However, the utilities site is very diversified, presenting 
different types of auxiliary boilers, employing: fuel oil 3A, fuel oil 7A, biomass and natural 
gas. 

At the causticizing plant, methanol produced internally is used as fuel. Part of the CO2 
produced in the lime kiln is diverted to a PCC plant, owned by another company. 

Effluent is treated via an activated sludge system, which is aerobic, and consequently, 
the major part of the emissions occurs during biomass decay. Regarding landfill disposal, 
only the biological sludge was calculated as an emission.  Other residues, like dregs and 
grits, have an inorganic nature, creating insignificant amounts of methane emissions. 

The emissions originating for maintenance in general, were based on the volume of 
diesel oil used in cleaning the pipeline system.  At Jacareí Mill, no CO2 welding is used. 
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Aracruz 
 

At the Aracruz site, the main process is composed by nine wood process lines, five 
bleaching lines and five pulp drying machines, regrouped internally as tree factories: A, B 
and C. The recovery and utilities processes are condensed. For example, the four 
evaporation processes are in one box. Also, the data employed in the report shows 
consolidated values. 

Regarding the residues from Aracruz, the treatment is made through lagoons, six of 
them, where four are aerated and two have anoxic zones, with high potential to produce 
methane. This potential was accounted in the model, and was calculated based on the 
treated COD and annual flow. 

Aracruz residues are disposed in landfill. However, since there is no activated sludge 
treatment, the major part of its residues is inorganic. After the correct treatment, it returns 
to the forest, as fertilizer and pH corrector. 
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Três Lagoas 
 

Três Lagoas mill is a state-of-art mill, including the best available technologies regarding 
the kraft process. This is reflected in lower chemical consumption and better energy 
efficient equipments.  Also, it was conceived to consume low carbon intensive fuels, and 
prioritize the use of biomass to generate energy.  Três Lagoas Mill is an integrated mill, 
where the paper machine is a property of International Paper. Nevertheless, utilities are 
produced and supplied by the pulp process. 

Três Lagoas is a single line mill, with one power boiler and one recovery boilers, both 
running on biomass (bark and black liquor). Lime Kiln, for the conversion of Calcium 
Carbonate into Calcium Oxide runs on natural gas. Heavy fuel oils are employed only for  
start-up processes. Even for maintenance, only water is employed, since all pipes are 
maid of stainless steel. 

Effluents are treated via activated sludge, and the residues from this process, as well as 
from other parts of the mill go to the landfill. 
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Guaíba 
 

In Guaíba, the main process is composed by one wood yard, one digester, one bleaching 
line and one pulp dryer.  This mill works as an integrated mill, producing pulp and a small 
amount of paper. 

The recovery and utilities processes are quite diversified too, and employ fuels like: fuel 
oil 1A, fuel oil 3A, biofuel, coke, coal, LSC fuel ( Low sulfur Content), LPG.  This mill has 
also an incinerator for Non Condensable Gases (NCG), differently from the other, which 
has capacity in their recovery boilers to burn NCG. 

Effluents are treated via activated sludge, and the residues from this process, as well as 
from other parts of the mill go to a reprocessing unit, which produces valuable by 
products, like organic fertilizer. 

 

 
 

Logistics Flow Layouts 
 

At the end of pulp drying machines the pulp expedition process starts. Different methods 
of pulp transport to deposits are done, and from the deposit to the vessels, where it is 
exported worldwide. 

Pulp is destinations, e.g. North America, Latin America, Asia and Europe are on the Flow 
Layout. The distance considered in the calculations regards main ports where Fibria 
operates in these locations. 

Emissions related to commuting employees to and from work based on the distance 
predetermined for the year.  In all four mills the company makes available transportation 
for its employees. We have also included air traveling, calculated according to the 
distance from airport to airport. 

The fuel consumed by owned and rented vehicles are included in this inventory based on 
distance traveled.  

 



 

17 

 

 

 
Jacareí 

 

In Jacareí, forklifts transport the pulp bales to diesel powered trains and trucks. These 
trains and trucks transport the pulp to national clients and to Santos sea port, where the 
pulp is stocked. The loading process of vessels are made through trucks, which 
transports the pulp close to the vessel, then, cranes make the loading of this pulp bales 
into diesel powered vessels. The main destinations are Europe, Asia, North America and 
Latin America. 
 

 
 

Aracruz 
 

Aracruz has a strategic position, which is close to two kilometers from the port of 
PORTOCEL. The boarding of pulp is made trough forklifts, fueled with LPG. Diesel fueled 
trucks, transports pulp from the mill to the deposit. Afterwards, the pulp is shipped 
worldwide in diesel fueled vessels. 
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Três Lagoas 

 
Três Lagoas production is shipped at Santos Sea Port. The transportation of pulp is 
made mainly trough rail. The process finishes with LPG fueled forklifts and diesel trucks, 
to board the pulp in the vessels, before its expedition worldwide. 
 

 
 

Guaíba 
 

Guaíba has also a privileged position, close to the port. The transportation of pulp is 
made trough electric cars, cranes and trains.  In Guaíba there is also diesel fueled 
barges. The process finishes with LPG fueled forklifts and diesel trucks, to board the pulp 
in the vessels, before its expedition worldwide. 

 

 
 
The contributions from all emission sources and the forestry areas which sequester 
emissions, with its respective gathering process, referred to in the respective flow layout, 
are included in the annex tables, and represent the data base for this inventory. 
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Fibria – Synopsis Figures (in tons of CO2eq) 
 

E
m
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Direct Emissions  1,496,215 

Indirect emissions – electricity consumption 7,220 

Indirect emissions – trucking, rail, barge and 
marine transportation 627,147 

Total Emissions 2,130,582 

S
eq

ue
st

ra
tio

n Sequestration – planted forest 24,985,243 

Sequestration – Conservation areas 1,049,946 

Total Sequestration (50% Conservation areas)  25,510,216 
   

Pulp produced (air dry metric ton) 4,518,820 
 

Biomass emissions 
(not calculated as GHG emissions) 9,060,139 

 
This report presents the main calculation principles and findings of the Greenhouse Gas 
(GHG) Inventory for Fibria facilities.  
 

The account balance [sequestered – (planted forest + 50% conservation areas) 
minus total CO2 emissions is 23,379,634 tons of CO2 eq. Considering biomass 
emissions, the net reduction was 14,319,495 tons of  CO2eq. 
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Direct Emissions 
 

The data used in this inventory was supplied by Fibria in the files “Dados 2010 Full - 
Fibria.xls”, which is presented in Annexes 2 through 7. Direct emissions, gathered under 
Scope 1, include Industrial and Silvicultural activities’ emissions related to the production 
of BEKP, even when these activities are outsourced. 
 

Direc t Emissions  
Scope 1 

JAC 
(tCO2eq) 

ARA 
(tCO2eq) 

GUA 
(tCO2eq) 

TLS 
(tCO2eq) 

Fibria  
(tCO2eq) 

S
ilv

ic
ul

tu
ra

l 

Forestry Operations (a) 67,244 143,646 47,337 40,009 298,236 

In
du

st
ria

l 

Direct Combustion (b) 310,198 275,524 420,376 139,415 1,145,513 
Waste management (c) 3,388 70,594 689 0 74,671 

Mobile sources (d) 
(int. transp+empl. Transp)  1,524 3,563 1,197 417 6,701 

PCC – CO2 Exported (e) -9,797 0 -5,638 -13,472 -28,908 
Subtotal 305,313 349,681 416,624 126,360 1,197,978 

Total 372,557 493,328 463,961 166,369 1,496,215 
Table 3 – Direct Emissions Breakdown by Mill. 

Indirect Emissions 
 

 

Ind irect Emissions JAC 
(tCO2eq) 

ARA 
(tCO2eq) 

GUA 
(tCO2eq) 

TLS 
(tCO2eq) 

Fibria  
(tCO2eq) 

S
co

pe
 2

 Silviculture 5 16 3 4 28 
Industry 3,947 874 2,212 159 7,192 

Subtotal 3,952 890 2,215 163 7,220 

S
co

pe
 3

 

Rail 3,409 0 0 8,155 11,564 
Road 3,783 661 320 24,912 29,675 
Barge  0 0 1,375 0 1,375 

Maritime 118,677 305,988 65,313 94,555 584,533 
Subtotal 125,869 306,649 67,008 127,622 627,147 

Total 129,821 307,539 69,223 127,785 634,367 
Table 4 – Indirect Emissions Breakdown by Mill. 
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Industrial Activities  
  

Emissions from Stationary Fuel Combustion 
 

The emissions calculations from combustion in industrial stationary equipment are 
presented in the worksheet “Planilha de Calculo Industrial – Fibria 2009.xls” on the page 
“Direct – Fuel Combust.” (Refer to Annex 12a 12b.) The CH4 and N2O emissions from 
stationary combustion were calculated on the auxiliary page “Direct – Biomass (aux.)” 
(Refer to Annex 12). The amount of direct emissions from fuel combustion, 1,116,605 
tCO2eq, is presented on the page “Summary Table.” (Also refer to Annex 19.) This grand 
total includes the outgoing of CO2 to the PCC plant. (See Annex 16).  
 

Synopsis 
 

Direct Fuel Combustion, tCO 2eq 

Total emissions from Recovery Boilers 118,831 

Total emissions from Power Boilers 605,567 

Total emissions from Lime Kilns 412,917 

Total emissions from Wood Preparation 5,476 

Total emissions from Incinerator 1,232 

Total emissions from Maintenance 1,490 

Total  1.145,513   

Outgoing CO2 to PCC Plant  28,908  

Direct Emissions – Stationary Fuel Combustion  1,116,605    
 

 Emissions from Waste Management 
 

The emissions calculations from waste management are presented in the worksheet 
“Planilha de Cálculo Industrial – Fibria 2009.xls” on the page “Waste Management” 
(Refer to Annex 14.) The amount of direct emissions, due to the release of methane in 
landfill or anaerobic wastewater treatments totalizing 74,671 tCO2eq, is presented on the 
page “Summary Table.” (Also refer to Annex 19.) As mentioned before, wastewater 
treatment at Aracruz mill is made through aerated lagoons. Nevertheless, an anoxic zone 
is created in the two last stages of this treatment. Due to this fact, this anoxic zone is 
treated as an anaerobic process, and the Equation from IPCC default methodology 
described in May 2000 Good Practices document is employed at this calculation. 
 

BEFOCykgCH -´=)/(4  Equation 1  
 

Where: 
OC = BOD or COD of the feed to the anaerobic system, kg/year 
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EF = emission factor, default values = 0.25 kg CH4 / kg COD in the feed or 0.6 kg CH4 /kg 
BOD in the feed 

B = methane captured and burned, kg CH4 /year 
Synopsis 

 

 
 

Emissions from Mobile Sources 
 

The emissions from combustion in industrial and load transportation systems are 
presented on the page “Mobile & Transportation” (Also refer to Annex 17), as well as 
employee commuting and traveling (Annex 18). Calculations were made employing fuel 
consumption and distances. For air traveling, distances were obtained at 
www.milecalc.com, a website that allows you to get airport to airport distances based on 
airport’s acronym.  

The end result, 6,701 tCO2, is presented on the page “Summary Table” (Please refer to 
Annex 19.) 

Synopsis 
 

 

 

Emissions from Electricity Consumption 
 

CO2 emissions from the consumption of grid electricity can be estimated by multiplying 
the electricity consumption by the average emission factor for the Interconnected Grid 
System. The emission factor for 2009 was published by the Ministry of Science and 
Technology at http://www.mct.gov.br/index.php/content/view/321144.html#ancora. Please 
also refer to Annex 15. 

Synopsis 

Plant 
Imported Electricity 

2009 

(MWh) 

Average Emission 
Factor in 2009 
(tCO2e/MWh) 

CO2e Emissions 
(tCO2eq) 

Jacareí 160,465.7 0.0246 3,948 

Aracruz 35,537 0.0246 874 

Guaiba 89,908 0.0246 2,212 

Waste Management, tCO 2eq 

Total emissions from landfill 4,076 

Total emissions from anaerobic treatment 70,594 

Total 74,671 

Mobile Sources, tCO 2eq 

Total emissions from Internal Transportation 4,531 

Total emissions from Employee Commuting and Trips 2,170 

Total 6,701 
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Três Lagoas 21,316 0.0246 159 

Total 7,192 

 

Most of the electricity consumed by Fibria is produced onsite by using biomass and fossil 
fuels (to a lesser degree). In some mills, part of the electricity produced is sold to the grid, 
and supplied to over the fence suppliers. Nevertheless, in a conservative manner, no 
deduction was made. 

 Silvicultural Activities 
 

Synopsis  
 

Direct Emissions, tCO 2 

Total emissions from the use of fossil fuel  253,160 

Total emissions from fertilizing and soil correction 45,076 

Total 298,236 

  
Indirect Emissions, tCO 2 

Total emissions from electricity  28 
  

Sequestration, tCO 2 

Total of removals by sinks - Eucalyptus 24,985,243 

Total of removals by sinks – Conservation Areas 1,049,946 

Total (50% Conservation Areas)  25,510,216 
 

The calculation principles and findings of the Inventory of Greenhouse Gases (GHG) for 
Fibria developed for the base year of 2009 for their silvicultural activities are shown 
below. The inventory of emissions and removals by sinks was based on the following 
documents: “The Greenhouse Gas Protocol – a Corporate Accounting and Reporting 
Standard – Revised Edition”, from World Resources Institute, and “Calculation Tools for 
Estimating Greenhouse Gas Emissions from Mobile Combustion”, and Calculation Tools 
for Estimating Greenhouse Gas Emissions from Stationary Combustion”; “2006 IPCC 
Guidelines for National Greenhouse Gas Inventories” and “Good Practice Guidance for 
Land Use, Land-Use Change and Forestry” from the Intergovernmental Panel on Climate 
Change. 
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Emissions from mobile sources 
 

The CO2 emissions from the consumption of fossil fuels are estimated by multiplying the 
reported consumption by the emission factor for the type of fuel used, as described in the 
table below. Fibria employs Diesel with different content of Bio diesel (1,2,3,4%). 
Nevertheless, in a conservative manner, reductions achieved are not reported.  
 

Activities  BU Type of fuel used t CO2eq/yr  

NURSERY 

ARACRUZ -   
JACAREÍ LPG 12 

GUAÍBA 
Diesel 0 

Gasoline 0 
TRÊS LAGOAS Diesel 0 

Subtotal   12 
ARACRUZ Diesel - Seedlings Transp. 809 
JACAREÍ Diesel 1,125 

GUAÍBA 
Diesel 640 

Gasoline 210 

TRÊS LAGOAS 
Gasoline 52 

Aviation Fuel 80 
Diesel 2,563 

Subtotal   5,479 

HARVEST/FREIGHT 

ARACRUZ 

Diesel - Road 80,073 
Diesel - Rail 821 

Diesel - Cranes 2,199 
Diesel - Harvest 30,059 
Diesel - Barge 105 

HMF 180 - Barge 13,425 
Diesel Maritime - Barge 6,119 

JACAREÍ Diesel 61,176 

GUAÍBA 
Diesel 19,366 

Gasoline 364 

TRÊS LAGOAS 
Diesel - Freight 8,575 
Diesel - Harvest 17,061 

Subtotal   239,342 

ROAD 
CONSTRUCTION 

ARACRUZ Diesel 5,269 

JACAREÍ Diesel 2,079 
GUAÍBA Diesel 980 
TRÊS LAGOAS Diesel 0 

Subtotal   8,328 
Total tCO2e 253,160 
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Table 5 - Emissions from Fossil Fuels used in the Silvicultural Area 

 
  

Emissions from soil correction 
 

The IPCC Guidelines include the application of carbonates containing lime [such as 
calcium carbonate (CaCO3) or dolomite (CaMg(CO3)2] on silvicultural land as a source of 
CO2 emissions. The CO2 emissions are accounted for based on the total amount of lime 
applied throughout the year using the equation below. 
 

DolomiteDolomiteLimestoneLimestoneCC EFMEFMC
Lime

** +=D  Equation 2 

 
Where: 

Lime
CCCD = annual emissions of C from the application of lime in silviculture, tC/year. To convert 

tC to tCO2: multiply the result by 44/12. 
M = annual amount of calcium carbonate (CaCO3) or dolomite (CaMg(CO3)2), tC/year 
EF = emission factor, tC (t of lime or dolomite)-1. The emission factor is equivalent to the carbon 
content of these materials (12% CaCO3, and 13% (CaMg(CO3)2)). 
 

Fibria’s reported consumption of dolomite lime in 2009 was 67,714 tons for their 
silvicultural activities (Refer to annex 9). Therefore, using the formula above, this 
consumption resulted in emissions of 32,277 tCO2eq. 
 

Emissions from the Application of Chemical and Orga nic Fertilizers 
 

Applying nitrogen fertilizers to silvicultural land results in emissions of N2O, a major 
greenhouse gas with an estimated global warming potential of 310 times higher than 
CO2. N2O emissions are estimated in equivalent tons of CO2 (tCO2eq) using the equation 
below. 
 

( )[ ] 310*28/44**2 EFFFFON CRONSNNDIRECT fert
++=-

 
 Equation 3  

 
Where: 

fertNDIRECTON -2 = direct emissions of N2O resulting from the application of fertilizers containing 

nitrogen, tCO2e/year. 

SNF  = amount of synthetic fertilizer used, tN/year 

ONF  = amount of organic fertilizer used, tN/year 

EF = emission factor for emissions resulting from the addition of N, dimensionless. 
44/28 = conversion of N2O-N to N2O 
310 = Global Warming Potential of N2O to convert into tCO2eq 
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Chemical fertilizers, as well as their N content used at the Fibria forests, are detailed in 
“Dados 2010 Full-Fibria.xls”. (Refer to Annex 4.) Organic fertilizer consumption was not 
provided and is not included in this inventory. 

It should be noted that even though the efficiency of using N is known to be lower than 
other fertilizers since N tends to transform quickly into nitrate in the soil. If it is not 
absorbed by the plants or used by the microorganisms, it could be lost through leaching 
or denitrification. This process can be minimized by controlling soil pH levels (loss is 
greater in soils with pH levels higher than 5.5) and by using techniques such as direct 
planting (SPD)3. 

According to FINCK, quoted by ISHERWOOD4, the average percentage of fertilizer 
nutrients absorbed by the cultures during the growing season is between 50 and 70% for 
nitrogen. According to PEOPLES et al, quoted by the same author, the relative 
importance of NH3 volatilization and denitrification varies considerably. However, it 
depends on the agro-ecosystem, type of nitrogen fertilizer used, culture management 
and prevailing environmental conditions. 

Considering the practices adopted by Fibria, including planting in soil that is well aerated, 
not compacted, and localized fertilizing, the estimated loss of N due to denitrification 
would be estimated at 30%, resulting in 3,840 tCO2eq of emissions from the use of 
nitrogen fertilizers. However, a conservative estimate of all emissions based on the 
amount of N used will be included in this inventory for accounting purposes. Therefore, 
emissions resulting from applying the abovementioned fertilizers correspond to 12,799 
tCO2eq. 

In addition to CO2 emissions associated with the application of fertilizes containing 
nitrogen, emissions related to the application of urea during the fertilization has to be 
considered. From IPCC 2006 Guidelines “adding urea to soils during fertilisation leads to 
a loss of CO2 that was fixed in the industrial production process. Urea (CO(NH2)2) is 
converted into ammonium (NH4+), hydroxyl ion (OH-), and bicarbonate (HCO3-), in the 
presence of water and urease enzymes.” This process is similar to the one occurring 
when lime is used for soil correction. 

This source of emission is calculated using the following formulae: 

12/44**2 EFMCCO Emission =-  Equação 4  

Where: 
CO2-CEmission= annual C emissions from urea application, tonnes C yr-1; 
M = annual amount of urea fertilisation, tonnes urea yr-1; 
EF = emission factor, tonne of C (tonne of urea)-1. A default value of 0.20 was used which is 
equivalent to the carbon content of urea on an atomic weight basis; 
44/12 = factor used to convert CO2–C emissions into CO2 

 

As reported by Fibria, during 2009 no significant amount of urea was used. 

                                                           
3 GUILHERME, L.R.G. Depoimento sobre o uso de fertilizantes nitrogenado s. In: Meio ambiente e aquecimento: O 

agronegócio é culpado ou inocente.  DBO Agrotecnologia. Available at 
<http://www.anda.org.br/artigos/capa_II_baixa.pdf> accessed on September 30, 2008. 

4 Isherwood, K.F. O Uso de Fertilizantes Minerais e o Meio ambiente. Trad. ANDA – Associação Nacional para Difusão 
dos Adubos. IFA - International Fertilizer Industry Association: Paris, February 2000.Available at 
<http://www.anda.org.br/boletins/fertilizantes_meio_ambiente.pdf> accessed on September 30, 2008. 
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Emissions from electricity consumption 
 

The calculation of CO2 emissions due to electricity consumption applies the same 
method used to calculate this source of emission in industrial activities previously 
described in this report. Electricity consumption registered in 2009 as well as the 
associated CO2 emissions are presented in the below table (Refer to annex 10). 
 

BU 
Consumption 

(MWh) 

Emission 
Factor 

(tCO2/MWh) 

Emissions 
(tCO2eq) 

ARACRUZ 648 0.0246 5 

JACAREÍ  215 0.0246 16 

GUAÍBA  136 0.0246 3 

TRÊS LAGOAS 144 0.0246 4 

Total 28 

Removals by Sinks (CO 2 Sequestration) 
 

Removals of CO2 by sink sources or sequestration of CO2 were accounted for using the 
formula below. This formula accounts de CO2 sequestration in one year, by converting 
volume growth. For Eucalyptus areas, site measuring and modeling estimations were 
employed to estimate volume. 
For conservation areas, IPCC Tier 1 biomass factors were employed to estimate the 
sequestration of these areas. This was possible due to a reclassification work, crossing 
IPCC and Fibria’s ecofloristic classification, employing satellite imagery. Since this 
method can present a certain level of uncertainty, Fibria, in a conservative manner, 
has considered 50% of the sequestration provided by  this area. Undergoing 
projects intend to improve the quality of conservat ion areas classification, 
reducing uncertainty in the nearly future. 
  

( )� ××=D
ji

jiTOTALjiG CFGAC
ji

,
,, ,

 
Equation 5 

( )}{� +×= RGG WTOTAL 1  Equation 6 
 

Where: 
GCD  = annual increment in the biomass stock, tC/year 

jiA ,  = area, ha 
jTOTALiG ,  = average annual increment, t ms/ha/year 

jiCF ,  = carbon fraction of dry material, tC/t ms (0.47) 

WG  = average annual increment of aboveground biomass t ms/ha/year 
R  = root/shoot ratio, t ms of underground biomass / t ms of aboveground biomass.  
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Based on the data provided, CO2 sequestration was estimated at 24,985,243 tCO2eq for 
eucalyptus plantations and 1,049,946 tCO2eq for con servation areas.  In order to 
account areas with plantations younger than one and a half year, one quarter of these 
areas were accounted in the first class. 
 

Graphical Analysis of the Figures 

Sources of Direct Emissions  
 

Chart 1 shows that direct emissions from industrial sources represent more than 70% of 
the total.  

Origin of direct emissions

Industrial
75.1%

Internal 
transportation

0.4%

Waste 
management

4.9%

Silviculture
19.6%

 
 

Chart 1 - Direct Emissions of CO2eq 

 

Emissions by Type of Fuel in the Group’s Industrial  Facility 
 

Chart 2 shows the emissions from stationary equipment by type of fuel, and 
demonstrates the possibility to replace fuel oil with natural gas. Fuel oil causes a greater 
impact in the production of GHG per unit of energy generated than natural gas. 
 

 

Emissions by fuel type 1%
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Chart 2 - Industrial Emissions by Type of Fuel 
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Emissions From Industrial Area
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Chart 3 - Emissions from the Industrial Area 

 

Emissions by Transportation System  
 

Marine transportation accounts for 70% of all emissions. 

 

Indirect Emissions per type of transportation

Barge 
Transport
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Transport

4.7%Rail Transport
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Chart 4 - Emissions by Transportation System 
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Sources of Emissions from Silvicultural Activities  
 

Emissions from fuel consumption account for over 80% of total emissions in the 
silvicultural area. It should be noted that data in relation to electricity consumption for this 
area was not provided. 
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Chart 5 - Emissions from the Silvicultural Area 
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Performance Analysis  
 

For Fibria’s operations, 2009 presented particular scenarios.  Total emissions have 
increased, due the startup of Três Lagoas Mill. Nevertheless, particular mill operations 
had slight reductions, a reflex of the international crisis effects and the increase on 
renewable fuel consumption. Additionally, Scope 2 emissions reductions are due to the 
reduction of Grid’s Emission Factor. With the increase of precipitation in 2009, 
hydroelectric reservoirs are in their full capacity, reducing the use of fossil fueled 
thermoelectrics. Other Particular situations at the Mills can genera te disturbances, 
and the figures here may not be sustained for the n ext year. 
    

 
Table 6 – Fibria Performance 
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Chart 6 – Direct Emissions By Mill 
 

Indirect Emissions - Scope 2
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Chart 7 – Indirect Emissions by Mill 
 

Indirect Emissions - Scope 3
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Chart 8 – Other Indirect Emissions by Mill 
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Annexes 

 

Annex 1 – Cut-Off Criteria  
 
In order to establish the boundaries of this work, a cut-off criteria was defined for the 
inclusion of emission sources, based on a minimum consumption, as well as a reliable 
register. According to IPCC, one can use criteria of 10% of the total amount as cut-off 
criteria. In a conservative manner, Fibria has adopted a minimum value of 1,000 tCO2eq; 
converted to common inputs, one can establish minimum values. Nevetheless, small 
emissions sources, with good registry control are accounted in the inventory.   
 

Source Minimum Limit 

Diesel/Gasoline 180,000Km/yr 

Diesel – stationary sources 180,000 liters/yr 

Diesel – Mobile sources 180,000 liters/yr 

Electricity 2,000 MWh/yr 

LPG 18,000 Kg/yr 

Table 7 - Minimum Requirements for Inclusion 
 
Below are listed some sources which were excluded: 
 

Source Value 

LPG Restaurant – ARA 7,200 Kg 

Diesel Port Machines – ARA 8,885 Liters 

Diesel Nursery – TLS 2,776 Liters 

Biomass Nursery - JAC 275 ton 

Table 8 - Examples of Sources that do not meet Criteria 
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Annex 2 – Emission data – Forestry   
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Annex 3a – Forestry Area (Aracruz)  

 
The data related to the area were extracted from Fibria’s database, using the values presented in 
the table below. The current annual growth was obtained through the difference between the 
measurements of two parcels. 
Native area contribution was estimated employing IPCC Tier 1 values for biomass estimation, 
available on IPCC Volume 4, Chapter 4, page 63.  
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Annex 3b – Forestry Area (Jacareí)  
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Annex 3c – Forestry Area (Três Lagoas)  
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Annex 3d – Forestry Area (Guaíba)  
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Annex 4a – Forestry Planning – Consumption of Input s in 2009 
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Annex 4b – Forestry Planning – Consumption of Input s in 2009 
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Annex 4c – Forestry Planning – Consumption of Input s in 2009 
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Annex 4d – Forestry Planning – Consumption of Input s in 2009

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

43 

 

 

Annex 5 – Emissions Data – Industrial  
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 Annex 6 – Logistics Emissions Data 
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Annex 7a – Technical Data  

 

  
 

LHV

Diesel GJ/ton 42.53

Natural Gas GJ/ton 48.15

Fuel Oil 1A GJ/ton 40.05

Fuel Oil 3A GJ/ton 39.64

Fuel Oil 7A GJ/ton 39.45

Fuel Oil LSC GJ/ton 40.96

Biofuel (Oleína) GJ/ton 37.74

Methanol¹ GJ/ton 18.97

Biomass (humid)¹ GJ/ton 11.19

Black Liquor (CR3/CR4 JAC)² GJ/tss 13.10

Black Liquor (TLS)² GJ/tss 12.00

Black Liquor (GUA)² GJ/tss 11.80

Black Liquor (ARA)² GJ/tss 12.50

LPG GJ/ton 45.44

Coal GJ/ton 12.98

Coke GJ/ton 34.62

Methanol Density g/cm³ 0.79

Diesel Density g/cm³ 0.84

Lime mud density g/cm³ 1.20

PCI Equivalent (TEP) GJ/TEP 41.87

NG Density kg/m³ 0.72

Electricity GJ/MWh 3.60

Observations:
1) Methanol and Biomass: Average Value Between BU´s
2) Black Liquor: Low heating Value from Laboratory Analysis
3) Data Source: BR Distribuidora

For Fossil fuels, supplied by BR Distribuidora, the values are the same for 
all mill. Renewable fuels, e.g. Black Liquor, is very site specific, and 
therefore each mill value was emplyed. For other Renewable Fuels, an 
average value was employed

���>	�����"�
��5���	������	�

"�
�
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Annex 7b – Technical Data  

 
  Source: IPCC Volume 4, Chapter 4, Page 63 
 

Parameter  Land Unit Project 

Value Comercial  Active 
Effective 
Areas : Y Partnership  Leasing 

Own 
Land 

Source: Fibria’s R&D Department 
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Annex 7c – Data Responsible  

Flow 
Layout  Source 

Responsible  
Aracruz  Jacareí  Três Lagoas  Guaíba 

F
or

es
tr

y 
 

Fuel Consumption 

(Silviculture, 
Harvest, Freight) 

Sérgio 
Gomes Del 

Caro 

Roberta Calil  / 
Mario Grassi / 

Flavio 
Tedesco/Geraldo 
marciano / Paulo 

Sobrinho 

 

Deyvid Prado / 
Miguel Cadini / 

Silvio 
Rabelo/Roberto 

Jacinto Rosana 
Silveira 
da Silva 

Fuel Consumption  
(Roads) 

Jovaldi 
Scalfoni 

João Magela Rodrigo Sugske 

Fertilizers  

Lime 

Carlos 
Jackson Alex Cintra 

Gilberto 
Rodrigues 

Forestry Area  
Eucalyptus 

Adriana Assis 

Forestry A rea Native  Jocival Domingos  

In
du

st
ria

l 

Fuel Consumption 
Wood Yard, Power 

and Recovery 
Boilers, Lime Kilns 

Márcia 
Franco da 

Costa / 
Sérgio 

Gomes Del 
Caro 

 

André Luiz Barin 

Simone Setúbal / 
Vagner Anastácio 
/ Murilo Sanches/ 

Adelson 
Xavier/Dimas 
Vasconcelos 

Maurício 
Bandeira 

Residues Jorge 
Lombardi 

Danlio Vergílio Mayza Maurício 
Bandeira 

Pulp  

Production 

Márcia 
Franco da 

Costa 
André Luiz Barin Murilo Sanches 

Maurício 
Bandeira 

Lo
gi

st
ic

s 

Fuel Consumption  
Forklifts 

Jorge Dias  

Sérgio 
Lima 

Fernanda Paiva Fernanda Paiva 
Maurício 
Bandeira 

Fuel Consumption  
Truck 

Jorge Dias 

Sérgio Lima 
/ Sérgio 

Gomes Del 
Caro 

Fernanda Paiva 
Alessandra 
Dressano 

Maurício 
Bandeira 

Distance/Fuel 
Consumption  

Employee 
Commuting 

Cristiano 
Pereira / 
Sérgio 

Gomes Del 
Caro 

Regiane Siqueira - 
Maurício 
Bandeira 

Shipments  Volume 
of Pulp 

Guilherme Ribu 

Shipments  Distance  Internet : www.searates.com  
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Annex 8 – Silviculture Summary  
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Annex 9 – Silviculture Emissions – Fertilizers and Soil Correction 
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Annex 10 – Silviculture Emissions – Fuel And Electr icity 
 

 

 
 

Category

Amount Emission Factor Amount of LPG used Emission Factor
Amount of Diesel 

used
Emission Factor

Amount of Heavy fuel 
oil used

Emission Factor
Amount of Diesel 

maritime used
Emission Factor

Annual 
Emission 

from fossil 
fuel use

Ton.Km Kg CO2 ( perTon.km) tonnes /yr tCO2 (t of LPG) (l yr-1) [t CO2 (l of Diesel)-1]
[t CO2 (l of Heavy fuel 

oil)-1]

[t CO2 (l of Diesel 

maritime)-1]
(t CO2 yr-1)

ARACRUZ -

JACAREÍ LPG 4 2.906 12

Diesel 0 0.0027 0

Gasoline 0 0.0023 0

TRÊS LAGOAS Diesel 0 0.0027 0

Subtotal 12

ARACRUZ Diesel - inputs transp. 294,560 0.0027 809

JACAREÍ Diesel 409,561 0.0027 1,125

Diesel 232,936 0.0027 640

Gasoline 89,661 0.0023 210

Gasoline 22,165 0.0023 52

Aviation Fuel 32,300 0.0025 80

Diesel 933,397 0.0027 2,563

Subtotal 5,479

Diesel - Road 29,162,209 0.0027 80,073

Diesel - Rail 29,337,494 0.028 821
Diesel - Cranes 800,915 0.0027 2,199

Diesel - Harvest 10,947,546 0.0027 30,059
Diesel - Barge 38,335 0.0027 105

HMF 180 - Barge 4,288,200 0.0031 13,425
Diesel Maritime - Barge 1,954,550 0.0031 6,119

JACAREÍ Diesel 22,279,904 0.0027 61,176

Diesel 7,053,002 0.0027 19,366

Gasoline 155,086 0.0023 364

TRÊS LAGOAS Diesel - Freight 3,122,816 0.0027 8,575

Diesel - Harvest 6,213,393 0.0027 17,061

Subtotal 239,342

ARACRUZ Diesel 1,918,930 0.0027 5,269

JACAREÍ Diesel 757,175 0.0027 2,079

GUAÍBA Diesel 356,820 0.0027 980

TRÊS LAGOAS Diesel 0 0.0027 0

Subtotal 8,328

253,160

HARVEST/FREIGHT

ROAD CONSTRUCTION

ARACRUZ

GUAÍBA

Annual CO2 Emissions from fossil fuel use

Activities consuming the selected 
fossil fuel

Total tCO2e

Type of fuel used

GUAÍBA

Business Unit

SILVICULTURE

NURSERY

GUAÍBA

TRÊS LAGOAS
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Annex 11a – CO2 Removals by Sinks 
 
Aracruz 
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Annex 11b – CO2 Removals by Sinks 
 
Jacareí 
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Annex 11c – CO2 Removals by Sinks 

Três Lagoas 
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Annex 11d – CO2 Removals by Sinks 
 
Guaíba 

 
   

 
 

            Category
Equation 2.2 Equation 2.9

Area 
Current annual above-
ground biomass growth 

Ratio of below-ground 
biomass to above-ground 

biomass

Current annual biomass 
growth above and below-

ground

Carbon fraction of dry 
matter

Annual increase in 
biomass carbon stocks 
due to biomass growth

(tonnes dm [tonnes bg dm (tonnes dm [tonnes C

ha-1 yr-1) (tonne ag dm)-1] ha-1 yr-1) (tonne dm)-1]
Tables zero (0) or GTOTAL = GW * (1+R) 0.5 or � CG = A * GTOTAL * CF

4.9, 4.10 and 4.12 Table 4.4 Table 4.3
A GW R GTOTAL CF DDDDCG

Eucalyptus globulus - 1 year 14 0.77 0.25 0.968 0.47 6
Eucalyptus globulus - 2 years 0 2.69 0.20 3.225 0.47 0
Eucalyptus globulus - 3 years 0 6.25 0.17 7.320 0.47 0
Eucalyptus globulus - 4 years 0 10.85 0.16 12.614 0.47 0
Eucalyptus globulus - 5 years 36 7.24 0.16 8.405 0.47 144
Eucalyptus globulus - 6 years 10 0.77 0.15 0.884 0.47 4

Eucalyptus globulus - >= 7 years 931 69.14 0.15 79.672 0.47 34,855

Eucalyptus dunnii - 1 year 3,293 6.22 0.25 7.778 0.47 12,038
Eucalyptus dunnii - 2 years 597 10.98 0.20 13.158 0.47 3,691
Eucalyptus dunnii - 3 years 3,425 15.61 0.17 18.277 0.47 29,424
Eucalyptus dunnii - 4 years 89 23.46 0.16 27.278 0.47 1,140
Eucalyptus dunnii - 5 years 122 0.38 0.16 0.438 0.47 25
Eucalyptus dunnii - 6 years 52 36.49 0.15 42.051 0.47 1,033

Eucalyptus dunnii - >= 7 years 1,051 50.11 0.15 57.746 0.47 28,528

Eucalyptus grandis - 1 year 544 8.98 0.25 11.227 0.47 2,869
Eucalyptus grandis - 2 years 45 12.51 0.20 14.987 0.47 314
Eucalyptus grandis - 3 years 1,236 14.61 0.17 17.102 0.47 9,937
Eucalyptus grandis - 4 years 50 16.97 0.16 19.737 0.47 463
Eucalyptus grandis - 5 years 459 7.99 0.16 9.269 0.47 2,000
Eucalyptus grandis - 6 years 373 24.96 0.15 28.764 0.47 5,047

Eucalyptus grandis - >= 7 years 6,844 117.65 0.15 135.585 0.47 436,102

Eucalyptus saligna - 1 year 15,348 2.91 0.25 3.642 0.47 26,268
Eucalyptus saligna - 2 years 12,645 7.23 0.20 8.663 0.47 51,487
Eucalyptus saligna - 3 years 13,974 10.17 0.17 11.909 0.47 78,216
Eucalyptus saligna - 4 years 4,115 16.02 0.16 18.624 0.47 36,023
Eucalyptus saligna - 5 years 3,978 12.51 0.16 14.523 0.47 27,152
Eucalyptus saligna - 6 years 2,868 24.71 0.15 28.475 0.47 38,378

Eucalyptus saligna - >= 7 years 9,686 89.92 0.15 103.619 0.47 471,709

Eucalyptus spp - 1 year 5,323 5.07 0.25 6.334 0.47 15,845
Eucalyptus spp - 2 years 1,942 10.06 0.20 12.048 0.47 10,999
Eucalyptus spp - 3 years 2,297 13.95 0.17 16.336 0.47 17,633
Eucalyptus spp - 4 years 2,599 13.01 0.16 15.128 0.47 18,479
Eucalyptus spp - 5 years 2,156 24.61 0.16 28.567 0.47 28,948
Eucalyptus spp - 6 years 1,623 15.09 0.15 17.385 0.47 13,263

Eucalyptus spp - >= 7 years 3,940 44.01 0.15 50.717 0.47 93,919
1,495,937
5,485,101

    Annual increase in carbon stocks in biomass (in cludes above- and below-ground biomass)

Equation 2.10 Equation 2.9

Land units planted with 
Eucalyptus

(ha) (tonnes C yr-1)

Total
Total tCO2
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Annex 12a – CO 2 Emissions from Combustion in Stationary Equipment  

 

Source description Business Unit Fuel type

ARACRUZ Diesel 54,263.58 74.10 0.0101 0.00061 4,020.93 0.55 0.033 4,042.7

JACAREÍ Diesel 0.00 74.10 0.0101 0.00061 0.00 0.00 0.000 0.0

GUAÍBA Diesel 1,390.80 74.10 0.0101 0.00061 103.06 0.01 0.001 103.6

TRÊS LAGOAS Diesel 17,843.74 74.10 0.0101 0.00061 1,322.22 0.18 0.011 1,329.4

Black Liquor 30,280.61 1000.00 0.0000 0.0000 30,280.61 0.00 0.000 30,280.6

Fuel Oil 1A 329,811.75 74.10 0.3011 0.0040 24,439.05 99.31 1.324 26,935.1

Black Liquor 13,565.90 1000.00 0.0000 0.0000 13,565.90 0.00 0.000 13,565.9

Natural Gas 1,248.03 56.10 0.0048 0.0001 70.01 0.01 0.000 70.2

Fuel Oil 3A 160,964.56 74.10 0.3042 0.0041 11,927.47 48.97 0.653 13,158.3

Fuel Oil 1A 0.00 74.10 0.3011 0.0040 0.00 0.00 0.000 0.0

Fuel Oil 3A 210,369.48 74.10 0.3042 0.0041 15,588.38 64.00 0.853 17,197.0

Fuel Oil LSC 28,797.45 77.40 0.0098 0.0006 2,228.92 0.28 0.017 2,240.1

Biofuel (Oleína) 3.06 1000.00 0.0000 0.0000 3.06 0.00 0.000 3.1

LPG 14,791.17 63.20 0.0052 0.0001 934.80 0.08 0.002 936.9

Black Liquor 3,529.58 1000.00 0.0000 0.0000 3,529.58 0.00 0.000 3,529.6

TRÊS LAGOAS Black Liquor 10,914.39 1000.00 0.0000 0.0000 10,914.39 0.00 0.000 10,914.4

Fuel Oil 1A 134,648.10 74.10 0.3011 0.0040 9,977.42 40.55 0.541 10,996.5

Biomass 14,015.64 1000.00 0.0000 0.0000 14,015.64 0.00 0.000 14,015.6

Methanol 75.16 1000.00 0.0000 0.0000 75.16 0.00 0.000 75.2

Diesel 498.47 74.10 0.0101 0.00061 36.94 0.01 0.000 37.1

Fuel oil 3A 381,332.44 74.10 0.3042 0.0041 28,256.73 116.02 1.547 31,172.6

Natural Gas 2,463,823.00 56.10 0.0048 0.0001 138,220.47 11.94 0.239 138,545.2

Biomass 1,003.14 1000.00 0.0000 0.0000 1,003.14 0.00 0.000 1,003.1

Fuel Oil 1A 0.00 74.10 0.3011 0.0040 0.00 0.00 0.000 0.0

Fuel Oil 3A 76,029.52 74.10 0.3042 0.0041 5,633.79 23.13 0.308 6,215.1

Fuel Oil LSC 0.00 77.40 0.0098 0.0006 0.00 0.00 0.000 0.0

Biofuel (Oleína) 0.00 1000.00 0.0000 0.0000 0.00 0.00 0.000 0.0

Coke 0.00 97.50 0.2444 0.0012 0.00 0.00 0.000 0.0

Coal 3,134,929.60 96.10 0.6471 0.0032 301,266.73 2,028.77 10.144 347,015.5

Fuel oil 3A 654,218.56 74.10 0.3042 0.0041 48,477.60 199.04 2.654 53,480.1

Biomass 2,118.62 1000.00 0.0000 0.0000 2,118.62 0.00 0.000 2,118.6

Methanol 39.41 1000.00 0.0000 0.0000 39.41 0.00 0.000 39.4

Diesel 11,450.68 74.10 0.0101 0.00061 848.50 0.12 0.007 853.1

ARACRUZ Natural Gas 3,338,750.29 56.10 0.0048 0.0001 187,303.89 16.18 0.324 187,744.0

Fuel oil 7A 1,294,426.69 77.40 0.3057 0.0041 100,188.63 395.71 5.276 110,134.2

Fuel oil 3A 30,730.51 74.10 0.3042 0.0041 2,277.13 9.35 0.125 2,512.1

Methanol 36.71 1000.00 0.0000 0.0000 36.71 0.00 0.000 36.7

Fuel Oil 1A 0.00 74.10 0.3011 0.0040 0.00 0.00 0.000 0.0

Fuel Oil 3A 178,736.76 74.10 0.3042 0.0041 13,244.39 54.38 0.725 14,611.1

Fuel Oil LSC 349,624.75 77.40 0.0098 0.0006 27,060.96 3.43 0.206 27,196.8

Biofuel (Oleína) 2.60 1000.00 0.0000 0.0000 2.60 0.00 0.000 2.6

TRÊS LAGOAS Natural Gas 1,256,935.81 56.10 0.0048 0.0001 70,514.10 6.09 0.122 70,679.8

Incinerator GUAÍBA Diesel 16,540.77 74.10 0.0101 0.00061 1,225.67 0.17 0.010 1,232.3

ARACRUZ Diesel 18,756.62 74.10 0.0101 0.00061 1,389.87 0.19 0.011 1,397.4

JACAREÍ Diesel 0.00 74.10 0.0101 0.00061 0.00 0.00 0.000 0.0

Diesel 365.79 74.10 0.0101 0.00061 27.11 0.00 0.000 27.3

LPG 1,028.31 63.20 0.0052 0.0001 64.99 0.01 0.000 65.1

TRÊS LAGOAS Diesel 0.00 74.10 0.0101 0.00061 0.00 0.00 0.000 0.0

0.00 0.00 0.000 0.0

0.00 0.00 0.000 0.0

0.00 0.00 0.000 0.0

GUAÍBA

Wood Preparation

Recovery Boiler

Power Boiler

Lime Kiln

JACAREÍ

GUAÍBA

TRÊS LAGOAS

JACAREÍ

ARACRUZ

JACAREÍ

GUAÍBA

ARACRUZ

GUAÍBA

Renewable Fuels ( CH4 and N2O generation) - Direct - Aux. 
(Biomass)

Maintanance
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Annex 12b – CO 2 Emissions from Combustion in Stationary Equipment  
 
 

 

CO2 CH4 N2O CO2 Equivalents

1,072,235 3,118 25 1,145,513.31 metric tonnes

271,540 157 2 275,524.19

295,546 582 8 310,198.32

370,914 2,174 12 420,376.06

134,235 205 3 139,414.74

28,908 N/A N/A N/A metric tonnes CO2

1,043,327 3,118 25 1,116,605.78 metric tonnes

Step 4: Sum GHG emissions and CO2 exports: 

Step 5: CO2 exported to PCC plant 
(calculated in "CO2 Imports and Exports" worksheet)

Step 6:  GHG emissions from stationary fossil fuel 
combustion

JACAREÍ

GUAÍBA

TRÊS LAGOAS

ARACRUZ
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Annex 13 – Emissions from Biomass Combustion 
 

 
 
 

 
 

Source description Business Unit Fuel type

ARACRUZ Black Liquor 44,334,712.50 0.00 0.0030 0.0020 0 133.00 88.669 30,280.6

JACAREÍ Black Liquor 19,862,220.00 0.00 0.0030 0.0020 0 59.59 39.724 13,565.9

Biofuel (Oleína) 12,304.41 0.00 0.0030 0.0006 0 0.04 0.007 3.1

Black Liquor 5,167,762.80 0.00 0.0030 0.0020 0 15.50 10.336 3,529.6

TRÊS LAGOAS Black Liquor 15,980,067.40 0.00 0.0030 0.0020 0 47.94 31.960 10,914.4

Biomass 7,494,994.86 0.00 0.0300 0.0040 0 224.85 29.980 14,015.6

Methanol 208,423.39 0.00 0.0043 0.0009 0 0.90 0.181 75.2

JACAREÍ Biomass 536,437.41 0.00 0.0300 0.0040 0 16.09 2.146 1,003.1

GUAÍBA Biofuel (Oleína) 0.00 0.00 0.0030 0.0006 0 0.00 0.000 0.0

Biomass 1,132,953.93 0.00 0.0300 0.0040 0 33.99 4.532 2,118.6

Methanol 109,286.17 0.00 0.0043 0.0009 0 0.47 0.095 39.4

ARACRUZ - 0.00 0.00 0.00 0.00 0 0.00 0.000 0.0

JACAREÍ Methanol 101,783.74 0.00 0.0043 0.0009 0 0.44 0.089 36.7

GUAÍBA Biofuel (Oleína) 10,454.97 0.00 0.0030 0.0006 0 0.03 0.006 2.6

TRÊS LAGOAS - 0.00 0.00 0.00 0.00 0 0.00 0.000 0.0

CO2 CH4 N2O CO2 Equivalents

0 533 208 75,584.82 metric tonnes

28,908 N/A N/A N/A metric tonnes CO2

-28,908 533 208 46,677.29 metric tonnes

Step 4: Sum GHG emissions and CO2 exports: 

Step 5: CO2 exported to PCC plant 
(calculated in "CO2 Imports and Exports" worksheet)

Step 6:  GHG emissions from stationary fossil fuel 
combustion

GUAÍBA
Recovery Boilers

ARACRUZ

TRÊS LAGOAS

Power Boilers

Lime Kiln

Source description Fuel type

Power Boiler - JAC Humid Biomass 536,437.41 GJ 112.00 kg CO2 / GJ LHV 60,080,989.92 60,080.99

Power Boiler - ARA Biomass (wood residues) 7,494,994.86 GJ 112.00 839,439,424.32 839,439.42

899,520.41

Source description Fuel type

Recovery Boilers - JAC Black liquor 19,862,220.00 GJ 95.30 kg CO2 / GJ LHV 1,892,869,566.00 1,892,869.57

Recovery Boilers - ARA Black liquor 44,334,712.50 GJ 95.30 kg CO2 / GJ LHV 4,225,098,101.25 4,225,098.10

Recovery Boilers - UGB Black liquor 5,167,762.80 GJ 95.30 kg CO2 / GJ LHV 492,487,794.84 492,487.79

Recovery Boilers - TLS Black liquor 15,980,067.40 GJ 95.30 kg CO2 / GJ LHV 1,522,900,423.22 1,522,900.42

Recovery Boilers - UGB Biofuel 12,304.41 GJ 79.60 kg CO2 / GJ LHV 979,430.89 979.43

Lime kiln - JAC Methanol 101,783.74 GJ 60.67 kg CO2 / GJ LHV 6,175,219.41 6,175.22

Lime kiln - UGB Biofuel 10,454.97 GJ 79.60 kg CO2 / GJ LHV 832,215.82 832.22

Power boiler - ARA Methanol 208,423.39 GJ 60.67 kg CO2 / GJ LHV 12,645,047.07 12,645.05

Power boiler - TLS Methanol 109,286.17 GJ 60.67 kg CO2 / GJ LHV 6,630,391.93 6,630.39

8,160,618.19

Amount of biomass-derived CO2 included in above num ber that is exported (e.g. to PCC plant) rather tha n being emitted - Optional information

Biomass Carbon in Pulping Liquors Released as CO2 f rom the recovery furnace and lime kiln or calciner

Biomass Carbon Released as CO2 from Combustion of W ood or Bark
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Annex 14 – Emissions of CH 4 from Waste Management 
 

 
 
 

System description Waste type

JAC - Act.sludge, treated aerobically 0.00 0.00 0.00 0.00

ARA - 4 Aerobic/2 Anaerobic 1.00 13,446,525.51 0.25 0.00 3,361,631.38 3,361.63 3,361.63 0.00

UGB - Act.sludge, treated aerobically 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

3,361.63 0.00 metric tonnes CH4Step 2: Sum anaerobic wastewater or sludge treatmen t methane emissions from Method 2: 

First year that material was deposited in landfill (or that data is available): 2006

Last year that material was deposited in landfill (or that data is available): 2009

Year of interest for emission estimate: 2009
194.12 metric tonnes CH4

0.00 metric tonnes CH4

Year Emissions 
Estimated

2006 2007 2008 2009

Methane emissions in 
metric tons CO2 

equivalents 1.64E+03 2.56E+03 3.59E+03 4.08E+03

Methane emissions in 
metric tonnes 

7.80E+01 1.22E+02 1.71E+02 1.94E+02
Methane emissions in 
cubic meters per year 1.09E+05 1.70E+05 2.38E+05 2.71E+05
Quantity of methane 

generated
[dry standard cubic 

meters/yr] 1.09E+05 1.70E+05 2.38E+05 2.71E+05

Data for Method 3 - Landfills

Fraction of uncollected 
methane that oxidizes 

in the landfill cover
[default = 0.1]

Fraction of landfill gas 
that is collected

0.00 0.00 0.00 0.00

Year of Placement
(auto-calculated from information 

entered above in cells G53 and G54)

Quantity Placed
[Dry metric tons]

Ultimate Methane 
Potential, Lo, 

[default for mill waste

Lo =100m3/dry Mg]

First order methane 
generation rate constant, k

[default for mill waste
k = 0.03/yr]

Fraction of collected 
landfill gas that is 

burned
0.00 0.00 0.00

2006 36,812 100.00 0.03 1.09E+05 1.06E+05 1.02E+05 9.94E+04

2007 21,931 100.00 0.03 6.48E+04 6.29E+04 6.10E+04

2008 24,658 100.00 0.03 7.29E+04 7.07E+04

2009 13,424 100.00 0.03 3.97E+04

Estimated Direct Emissions [metric tonnes CH 4]:

Estimated Indirect Emissions [metric tonnes CH 4]:
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Annex 15 – Emissions from the Purchase of Grid Elec tricity 
 

 
Stream description Business Unit

ARACRUZ 35,537.00 24.60 874.21 0.0000 0.0000

JACAREÍ 160,465.70 24.60 3,947.46 0.0000 0.0000

GUAÍBA 89,908.00 24.60 2,211.74 0.0000 0.0000

TRÊS LAGOAS 6,458.20 24.60 158.87 0.0000 0.0000

tonnes CO 2 tonnes CH 4 tonnes N 2O

7,192.27 0.0000 0.0000

Purchased Electricity

Step 4: Sum GHG emissions:
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Annex 16 – Exportation of CO 2 to the PCC Plant 
 

 

Total CO2 generated by burning fossil fuel in 
the combustion unit supplying the PCC plant

[metric tons CO2 per year]

Fraction of the gas from this source that is 
sent to the PCC plant over a year's time 

(Note: Amounts released by the mill rather 
than exported to the PCC plant should be 

shown on the "Direct - fuel combust." 
worksheet)

Fossil CO2 Exports to PCC plant
[metric tons CO2 per year]

Example 47000 0.9 42300

28,908 1 28907.53155
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Annex 17 – Summary of Transport Emissions 
 

 

Road transportation 466,285.17 4,531.9 29,675.3

ARACRUZ 1 243,798.00 litres Diesel 0.0371 9,044.91 74.1 670.2 0.0

JACAREÍ 1 240,000.00 litres Diesel 0.0371 8,904.00 74.1 659.8 0.0

GUAÍBA 1 199,674.00 litres Diesel 0.0371 7,407.91 74.1 548.9 0.0

TRÊS LAGOAS 1 0.00 litres Diesel 0.0371 0.00 74.1 0.0 0.0

ARACRUZ 0 240,350.99 litres Diesel 0.0371 8,917.02 74.1 0.0 660.8

JACAREÍ 0 1,375,964.00 litres Diesel 0.0371 51,048.26 74.1 0.0 3,782.7

GUAÍBA 0 116,322.00 litres Diesel 0.0371 4,315.55 74.1 0.0 319.8

TRÊS LAGOAS 0 9,061,869.00 litres Diesel 0.0371 336,195.34 74.1 0.0 24,912.1

Forklift ARACRUZ 1 246,007.75 litres Diesel 0.0371 9,126.89 74.1 676.3 0.0

1 kg CNG 0.0508 0.00 56.1 0.0 0.0

ARACRUZ 1 289,927.00 kg LPG 0.0460 13,330.84 63.1 841.2 0.0

JACAREÍ 1 233,898.00 kg LPG 0.0460 10,754.63 63.1 678.6 0.0
GUAÍBA 1 36,376.00 kg LPG 0.0460 1,672.57 63.1 105.5 0.0

TRÊS LAGOAS 1 121,080.00 kg LPG 0.0460 5,567.26 63.1 351.3 0.0

Rail transportation 156057.44 0 11563.8563
ARACRUZ 0 0 litres Diesel 0.0371 0.00 74.1 0.0 0.0

JACAREÍ 0 1,240,000.00 litres Diesel 0.0371 46,004.00 74.1 0.0 3,408.9

GUAÍBA 0 0.00 litres Diesel 0.0371 0.00 74.1 0.0 0.0

TRÊS LAGOAS 0 2,966,400.00 litres Diesel 0.0371 110,053.44 74.1 0.0 8,155.0

Water transportation 58453350451 0 585907.874

ARACRUZ 0 0.00 litres Diesel 0.0362 0.00 74.1 0.0 0.0

JACAREÍ 0 0.00 litres Diesel 0.0362 0.00 74.1 0.0 0.0

GUAÍBA 0 500,000.00 litres Diesel 0.0371 18,550.00 74.1 0.0 1,374.6

TRÊS LAGOAS 0 0.00 litres Diesel 0.0362 0.00 74.1 0.0 0.0

ARACRUZ 0 30,598,822,656.00 Metric tonne kilometers Diesel 0.0362 1 30,598,822,656.00 0.010 0.0 305,988.2

JACAREÍ 0 11,867,695,807.00 Metric tonne kilometers Diesel 0.0362 1 11,867,695,807.00 0.010 0.0 118,677.0

GUAÍBA 0 6,531,276,597.00 Metric tonne kilometers Diesel 0.0362 1 6,531,276,597.00 0.010 0.0 65,312.8

TRÊS LAGOAS 0 9,455,536,841.00 Metric tonne kilometers Diesel 0.0362 1 9,455,536,841.00 0.010 0.0 94,555.4

Total transportation emissons based on fuel use >>> 4,531.9 627,147.0

Residues

Truck

Forklift

Rail transportation

Marine Shipping

Barge
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Annex 18 – Emissions from Employees Transport  
 

  

 
 

Source description Business Unit Fuel type Fraction Ow ned

ARACRUZ Diesel (liters) 1.00 423418.00 2.68 1,135 0.00 0.000 0 0.00 0.000

JACAREÍ Diesel (Km) 1.00 803000.00 0.19 153 0.00 0.000 0 0.00 0.000

GUAÍBA Diesel (liters) 1.00 187023.00 2.68 501 0.00 0.000 0 0.00 0.000

GUAÍBA Gasoline (liters) 1.00 45475.00 0.19 9 0.00 0.000 0 0.00 0.000

TRÊS LAGOAS Diesel (liters) 1.00 0.00 2.68 0 0.00 0.000 0 0.00 0.000

ARACRUZ Jet Fuel (miles) 1.00 1335918.00 0.18 240 0.00 0.000 0 0.00 0.000

JACAREÍ Jet Fuel (miles) 1.00 183267.50 0.18 33 0.00 0.000 0 0.00 0.000

TRÊS LAGOAS Jet Fuel (miles) 1.00 183267.50 0.18 33 0.00 0.000 0 0.00 0.000

GUAÍBA Jet Fuel (miles) 1.00 366535.00 0.18 66 0.00 0.000 0 0.00 0.000

tonnes CO 2 tonnes CH 4 tonnes N 2O tonnes CO 2 tonnes CH 4 tonnes N 2O

Total emissions from mobile equipment: 2,169.61 0.00 0.00 0.00 0.00 0.00

DIRECT EMISSIONS INDIRECT EMISSIONS

Employee Commuting

Business Trip
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Annex 19 – Summary of Industrial Emissions   

Summary of Inventory Results

Direct Emission Impacts
CO2

(metric tonnes)
CH4

(metric tonnes)
N2O

(metric tonnes)
CO2-equiv

(metric tonnes)

1,043,327.05 3,118.464 25.132 1,116,605.78

Direct emissions attributable to exports of steam 
and power (a subset of direct emissions from 
stationary combustion)

0.00 0.000 0.000 0.00

6,701.48 0.000 0.000 6,701.48

N/A 3,555.755 N/A 74,670.85

0.00 N/A N/A 0.00

1,050,028.53 6,674.219 25.132 1,197,978.11

CO2

(metric tonnes)
CH4

(metric tonnes)
N2O

(metric tonnes)
CO2-equiv

(metric tonnes)

7,192.27 0.000 0.000 7,192.27

627,147.01 0.000 0.000 627,147.01

N/A 0.000 N/A 0.00

634,339.29 0.000 0.000 634,339.29

CO2

(metric tonnes)
CO2-equiv

(metric tonnes)

0.00 N/A N/A 0.00

28,907.53 N/A N/A 28,907.53

CO2

(metric tonnes)
CO2-equiv

(metric tonnes)

9,060,138.60 N/A N/A N/A

Total indirect emissions

Imports and Exports of Greenhouse Gases

Combustion-Related Releases of Biomass-
Derived CO 2

Combustion-Related Releases of Biomass-Derived CO2

[ metric tons CO2  / year ]

Fossil CO2 Imports to Mill
[ metric tons CO2 -equiv. / year ]

Fossil CO2 Exports to PCC Plants
[ metric tons CO2 -equiv. / year ]

Direct emissions from transportation and mobile sources

Direct emissions from waste management

Direct emissions from make-up chemicals

Total direct emissions

Indirect emissions from steam and power imports

Indirect Emission Impacts

Indirect emissions from transportation and mobile sources

Indirect emissions from waste management

Name of Inventory

General description of inventory boundaries

Direct emissions from stationary fuel combustion

Carbon Footprint 2010 - Base Year 2009

100% Controlled Operations : Jacareí, Aracruz, Três Lagoas, Guaíba
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Annex 20 – Uncertainties of Emissions and Removals 

 
According to GHG Protocol Short Guidance for Calculating Measurement and Estimation 
Uncertainty for GHG Emissions, “one element of GHG emissions data quality 
management involves quantitative and qualitative uncertainty analysis. Estimation 
uncertainty arises any time greenhouse gas emissions are quantified. Therefore all 
emission or removal estimates are associated with estimation uncertainty”. 
 
Almost all comprehensive quantitative estimates of uncertainty for greenhouse gas 
inventories, due to the lack of sufficient data for a complex statistical analysis, are limited 
and imperfect. In other words, despite the most thorough efforts, estimates of uncertainty 
for greenhouse gas inventories must themselves be considered uncertain. Qualitative 
analysis, however, can depict the concern taken with data gathering, and also 
opportunities for data quality improvement. 
 
According to IPCC, the likely causes of uncertainty with direct measurement are 
generally related to the measurement techniques used. In the case of indirect 
measurement the uncertainties are related to the activity data, and the emission factor. 
 
Related to emissions of CO2 from fossil fuel burning in industrial processes and 
electricity production, uncertainty of emission factor is around 9%. Activity data accuracy 
from Fibria is reported as 5%, since most of it is acquired in the ERP system. Therefore, 
the global uncertainty is around 10% [root-sum-square technique, GHG Protocol Short 
Guidance for Calculating Measurement and Estimation Uncertainty for GHG Emissions]. 
 
For biomass CH4 e N2O emissions has a higher degree of uncertainty, mostly because 
inherent emissions depends on process conditions, temperature and technology 
employed. For conservative reasons, this inventory is based on IPCC default data. 
Assumptions were made by comparison of low heating value between real process and 
default IPCC data. Nevertheless, these emissions represent less than 5% of the total. 
 
In the forestry sector, uncertainties estimation is harder to do, due the lack of detailed 
studies. Still in a conservative way, IPCC default recommendations and emission factors 
have been used. For liming and urea application, default values consider that all carbon 
added to the soil is emitted as CO2. For N2O emissions from managed soils, default 
IPCC values were also used. Nevertheless, these emissions represent less than 7% of 
the total direct emissions. 
 
For CO2 sequestration, uncertainty is estimated around 15%, and is related to three 
factors: (i) volume estimation on less than two years forests; (ii) shoot-to-root ratio, which 
was based on literature; (iii) volume estimation, since is based on averaged basic density 
calculation and forestry inventory sampled data, measured on circular parcels of 400 
square-meters, each 10 Ha. 
 
 
 
 
 



 

65 

 

 

Annex 21 – Data According CEPI Framework 
 

TOEs 
JAC ARA GUA TLS FIBRIA  

(tCO2eq) (tCO2eq) (tCO2eq) (tCO2eq) (tCO2eq) 

Toe 1: Carbon 
sequestration in 

forests 
4,404,006 9,176,490 5,485,101 6,444,618 25,510,216 

Toe 2: Carbon 
stored in the 

forest product 

1,942,408 3,998,672 797,271 1,463,308 8,201,659 

Toe 3: GHG 
emissions from 

pulp 
manufacturing 

(b+c-e) 

303,789 346,118 415,427 125,943 1,191,277 

Toe 4: GHG 
emissions 

associated with 
producing fibre 

(a) 

67,244 143,646 47,337 40,009 298,236 

Toe 5: GHG 
emissions 

associated with 
producing other 

raw materials 

NA NA NA NA NA 

Toe 6: GHG 
emissions 

associated with 
purchased and 
sold electricity 

and steam 

3,953 890 2,215 162 7,720 

Toe 7: 
Transport-

related GHG 
emissions 

(d+f) 

127,392 310,212 68,204 128,040 633,848 

Toe 10: Avoided 
emissions 

0 0 0 0 0 

Additional Information  

Biomass 
derived CO 2 

1,959,126 5,077,183 494,299 1,529,531 9,060,139 

Production 
(ADT) 1,070,197 2,203,125 439,268 806,230 4,518,820 
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Annex 22 – Fibria Summary Table 

 

 


