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Revision history of this document 

 
 

Version 

Number 

Date Description and reason of revision 

01 21 January 
2003 

Initial adoption  

02 8 July 2005 • The Board agreed to revise the CDM SSC PDD to reflect 
guidance and clarifications provided by the Board since 
version 01 of this document. 

• As a consequence, the guidelines for completing CDM SSC 
PDD have been revised accordingly to version 2. The latest 
version can be found at 
<http://cdm.unfccc.int/Reference/Documents>. 

03 22 December 
2006 

• The Board agreed to revise the CDM project design 
document for small-scale activities (CDM-SSC-PDD), taking 
into account CDM-PDD and CDM-NM. 
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SECTION A.  General description of the small-scale project activity 

 

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

>> 
Yara Brasil Project of replacement of fossil fuel by biomass. 

 

A.2. Description of the small-scale project activity: 

>> 
 

The project developed by Yara Brasil Fertilizantes S/A consists of, at the first phase,  in the 
replacement of a hot gas generating furnace that burned heavy petroleum oil (type A1 oil) by another 
heat generating furnace burning biomass residues from commercial reforestation in the region. This heat 
is used to dry fertilizers granules of the Unit CR 120.  

 
The equipment manufactured by and with technology of Caldemaq – Caldeiras e Equipamentos 

Ltda, Brazilian company located at Agrolandia, in the state of Santa Catarina, consists of pyrolitic 
burning, changing organic residues, of forest origin, into thermal energy, without polluting the 
environment, even if such fuels have a high percentage of humidity.  The technology of pyrolitic burning 
is largely used in the market and is well-known by the national industry. 

 
The following equipment was replaced in the first phase: 

 

• Furnace of Unit CR 120 
 

In the second phase, approximately three years after the heat generating furnace of Unit CR 120 
begins its operation, three steam furnaces using fossil fuel (type A1 oil) for steam generation will be 
replaced by two other furnaces that will also use biomass residues. In the same phase, it will also be 
replaced the heat generating furnace using the same fossil fuel by another furnace that will use biomass 
residues for granules production in the Unit CR 140. 

 
The following equipments will be replaced in the second phase: 

 

• Furnace of Unit CR 140 

• Steam Furnace 410-HH-01 A 

• Steam Furnace 410-HH-01 B 

• Steam Furnace 410-HH-02 
 

The project activity will reduce CO2 emissions. 
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PICTURE 1 – INDUSTRIAL FACILITY OF YARA RIO GRANDE 

 
The industrial facility of Yara Brasil Fertilizantes S/A located in the municipality of Rio Grande, 

has two NPF granulation units, Unit CR 120 with capacity of 725,000 t/year (105 t/h) and Unit CR 140 
with capacity of 240,000 t/year (35 t/h).  

 
For this granules production, the factory has three steam furnaces (410-HH-01 A, 410-HH-01 B e 

410-HH-02) consuming fossil fuel for steam generation. These steam furnaces are included in the project 
activity, since they will be replaced in the second phase of the project activity aproximately three years 
after the heat generating furnace of Unit CR 120 begins its operation. It's also included in the project 
activity the replacement of the heat generating furnace of Unit CR 140 using fossil fuel by a heat 
generating furnace that will use biomass residues. 

 
A powder superphosphate production unit (SSP + TSP), Unit CR 110, with capacity of 900,000 

t/year (130 t/h). 
 
The facility has a liquid storage capacity (sulphuric and phosphoric acid) of 50,000 tonnes and 

granules storage capacity around 180,000 ton. Besides, to complete the production cycle of granules and 
fertilizers, it has a mixing and packing area with capacity of 600,000 t/year of final product.  
 

The facility has a port terminal with capacity of 3,000,000 t/year. 
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PICTURE  2 - The outside and inside of the furnace CR120. 
 

 
The project activity will keep the heat production through combustion of renewable energy 

sources. Biomass residues like chipwood, crowns’ branches and leaves, are residual products of the 
cutting work in the commercial reforestation areas of the region. In the absence of the project, Yara 
would keep using heat and steam generated by using fossil fuel and the biomass residues from the forest 
activities would be sent to open sky waste or left on site to be degraded e generate CH4 aerobically. 
 

Project contribution to sustainable development 

 

The project contributes for the sustainable development through the use of renewable and 
sustainable energy sources instead of using fossil fuel. 

 
This project has an important contribution to environmental sustainability by reducing carbon 

dioxide emissions to the atmosphere that would have occurred in the absence of this CDM. 
 
The biomass residue combustion also emits CO2, however, since the biomass comes from 

renewable forests, the CO2 emission is considered nil, since the emitted CO2 is recovered during 
photosynthesis. 

 
Besides, the project uses forest waste and wood waste from saw mills, which reduces greenhouse 

gas emission in CH4 form through degradation of this waste, because otherwise this material would be 
sent to open sky waste deposits or left on site. 

 
The project will increase job opportunities in the region directly and indirectly, contributing to 

income generation. 
 

The project uses national technology and equipments and promoted the training of the local 
manpower for installation, operation and mantenaince of all equipments.  

 
It contributes for regional integration and cooperation with other sectors promoting a positive 

interaction between the forestry and industrial sectors. 
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About the project participants 

 

The industrial unit of Rio Grande was built in 1967 by Adubos Trevo, a traditional fertilizer 
company founded in 1930 and has grown in the Brazilian agribusiness over its 77 years of existence, 
becoming one of the country’s main companies in this field. 

 
The construction of the industrial facility increased considerably the company production 

capacity that, in september 1996, started to operate the largest and most modern port terminal of the state 
of Rio Grande do Sul, with capacity to unload up to 12,000 t/year. The facility of Rio Grande, where are 
concentrated the company’s main operations, has strategic importance in the American Latin market. 

 
Through the incorporation to Yara in 2000, the company started a new cycle for the agriculture in 

Brazil.  
 
Yara is a global leader in plant nutrition, and it’s also the pioneer in the production of 

nitrogenated fertilizers and use of hiydroeletric energy to obtain nitrogen from the air. Over its 100 years 
of existence, Yara has grown around the world and today is present in more than 60 countries, with 
distribution in 120 countries, becoming a vigorous and dynamic leader of the worldwide market. 

 
The company’s values are: ambition, teamwork, responsibility and reliability, which are the basis 

for Yara to evolve from a leader to an industry shaper. 
 
Health, security, quality and environment are taken into consideration in all processes; and also 

other aspects such as public and occupational safety. 
 
Yara has technological centers in different countries that developed technologies and 

competencies in the areas of: nitric acid production including catalyzers, nitrophosphate and calcium 
nitrate production, granulated fertilizers based on nitrites production, urea production in fluidized bed, 
efficient security and emergency process and emission of atmospheric polluters reduction.  

 
Adubos Trevo still existing as a traditional fertilizers trademark, acknowledged all over the 

country for its agronomical competency, quality, reliability and credibility, and getting stronger every 
day, is part of this worldwide organization of excellence in the sector around the world.  
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A.3.  Project participants: 

>> 

Project participants  

Name of Party involved (*) 

((host) indicates a host party) 
Private and/or public 

entity(ies) 

Project participants (*) 

(as applicable)  

Kindly indicate if the Party 

involved 

wishes to be considered  

project participant 

(Yes/No) 
 

Brazil Yara Brasil Fertilizantes S/A No 

Brazil Pro Carbono Consultoria 
Ambiental Ltda 

No 

 
(*) In accordance with the CDM modalities and procedures, at the time of making the CDM-PDD 

public at the stage of validation, a Party involved may or may not have provided its approval.   At the 
time of requesting registration, the approval by the Party(ies) involved is  required. 
 



PROJECT DESIGN DOCUMENT (CDM-SSC-PDD) - Version 03 

 

CDM – Executive Board   

   
    

 

 8 

A.4.  Technical description of the small-scale project activity: 

 

 A.4.1.  Location of the small-scale project activity: 

>> 
Rio Grande  

 

  A.4.1.1.  Host Party(ies):  

>> 
Brazil 

 

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

>> 
State of Rio Grande do Sul 

 

  A.4.1.3.  City/Town/Community, etc: 

>> 
Rio Grande 

 

  A.4.1.4.  Details of the physical localization, including information that allow 

the unique identification of this small-scale project activity: 

>> 
The project is located at Yara industrial plant in the city of Rio Grande, approximately 320 km 

from the Capital of the state of Rio Grande do Sul and has a population of 182,000 inhabitants according 
to IBGE (Brazilian Census Bureau) 2005 Census. 

Yara Brasil Fertilizantes S/A 
Av. Alm. Maximiano Fonseca 2001 
Distrito Industrial 
96204-040 – Rio Grande/RS 
South Latitude 32º 04' 33,3" 
Longitude 52º 05' 56,5" 

 
Picture 1: Geographical position of the city of Rio Grande 

 
(Source: City Brazil, 2005 http://www.citybrazil.com.br) 
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 A.4.2. Type and category (ies) and technology of the small-scale project activity: 

>> 

According to Appendix B of procedures and simplified modalities for small-scale projects, Yara 
Brasil project for replacement of fossil fuel by biomass falls into the following category: 

 
 Type I; Category I.C: Thermal Energy for the user with or without electricity  

 
In the first phase of the project, the total capacity of the heat generating furnace is: 
 

• Furnace of Unit CR 120 – 15 Gcal/h 
 
15 Gcal/h = 62,802 MJ/h = (62,802 MJ)/(3,600 s) = 17. 45 MW 
 
In the second phase of the project, when the steam generating furnaces and the heat generating 

furnace of the Unit CR 140 will be replaced, the total capacity of the project will be: 
 

• Furnace of Unit CR 120 – 15 Gcal/h 

• Furnace of Unit CR 140 – 06 Gcal/h 

• Steam Furnace A - 8,8 Gcal/h 

• Steam Furnace B - 8,8 Gcal/h 
 
38.6 Gcal/h = 161,610 MJ/h = (161,610 MJ)/(3,600 s) = 44.90 MW 
 
The installed capacity is below 45 MW and, as such, it’s a small scale project activity according 

to version 12 I.C. Methodology dated 10/08/2007 . 
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A.4.3. Estimated amount of emission reductions over the chosen crediting period: 

 

Table 4 – Estimated emission reductions 
 

Years 

 

Annual estimation of emission 

reduction 

[tCO2] 

2008 (Jul – Dec) 19,226 

2009 38,452 

2010 38,452 

2011 68,684 

2012 98,916 

2013 98,916 

2014 98,916 

2015 (Jan – Jun) 49,458 

Total estimated 
reductions (tCO2) eq 

511,020 

Total number of 
crediting years 

7 

Annual average over 
crediting period of estimated 
reductions (tCO2) 

73,002 

 
The estimation of the quantities of emission reduction over the crediting period were calculated 

based on the nominal capacity of the equipments provided by the manufacturer, i.e., in the first phase of 
the project was considered the nominal capacity of 15 Gcal/h of the heat generating furnace of Unit CR 
120 and in the second phase of the project, when the heat generating furnace of Unit CR 140 e the three 
steam generating furnaces (410-HH-01 A, 410-HH-01 B e 410-HH-02) will be replaced, the total 
capacity of the project activity will be 38.6 Gcal/h. 
 

 A.4.4. Public funding of the small-scale project activity: 

>> 
No public funding was used in this project and it doesn’t derive from ODA. 

 

 

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

larger  scale  project activity: 

 
Yara Brasil Project for replacement of fossil fuel by biomass, which consists in the exchange of 

fossil fuel by biomass, is not part of a larger project of greenhouse gas emission reduction – GHGs, 
because it’s an unique CDM project proposed by the proponent of the project in the city of Rio Grande, 
state of Rio Grande do Sul, Brazil. It’s in accordance with the Appendix C referring to simplified 
modalities and procedures for small scale CDM project activities. 

 
There is no registered small scale CDM project activity or an application to register another 

small scale CDM project activity: 
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• With the same project participants; and 
• In the same project category and technology/measure; and 
• Registered in the 2 previous years; and 
• Whose project limit is within 1 km of the project boundary of the proposed small scale project 
activity at the closest point. 
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SECTION B.  Application of  a  baseline and  and monitoring methodology  

 

B.1. Title and reference of approved baseline and monitoring  methodology applied to the small-

scale project activity:  

>> 
Type I – Renewable energy projects  / I.C. Thermal Energy for the user with or without 

electricity version 12 dated 10/08/2007. 
 

B.2 Justification of the choice of the project category: 

>> 
The project activity meets all applicability requirements of AMS-1C methodology (Type I – 

Renewable Energy Project – Thermal energy for the user with or without electric energy). 
 
The project activity uses technology of furnace burning biomass residue with generation capacity 

lower than 45 MW. The renewable energy technology that supplies user with thermal energy displaces 
fossil fuel as required by Appendix B of simplified modalities and procedures for small-scale CDM 
project activity. 

 
The project activity will reduce the GHGs emissions by the use of biomass residue replacing 

fossil fuel  in 511,020 tCO2 over the first crediting period.  

  

For renewable energy technologies that displace technologies using fossil fuels, the simplified 
baseline is the net quantity of thermal energy supplied by the project activity times an emission 
coefficient for the fossil fuel displaced according to the conservative appendix B to  SSM&P. 

 

For renewable energy technologies that displace fossil fuels the consumption of biomass is the 
only parameter that needs to be monitored.  
 

B.3. Description of the project boundary 

>> 
The Type I methodology – Renewable Energy Project, I.C Category – Thermal energy for the 

user with or without electric energy, version 12 dated 10/08/2007, defines as the project boundary the 
physical and geographical site of the renewable energy generation.  

 
As such, the project boundary is Yara industrial plant. 
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B.4. Description of  baseline and its development:  

 

>> 
The project activity meets all applicability requirements of AMS-1C methodology (Type I – 

Renewable Energy Project – Thermal energy for the user with or without electric energy) according to 
paragraph 6. 

 
The project activity uses technology of furnace burning biomass residue with generation capacity 

lower than 45 MW. For renewable energy technologies that displace technologies using fossil fuels, the 
simplified baseline is the net quantity of thermal energy supplied by the project activity times an 
emission coefficient for the fossil fuel displaced according to conservative appendix B to SSM&P. 

 
By the AMS-I.C, the fossil fuel is directly determined by the biomass consumption. It’s assumed 

that the quantity of fossil fuel that would be required in each year of the crediting period to replace 
biomass is equal to the quantity of biomass used in energy units. 
 

The first phase of the project activity started its operations in July 2007. The GHG emissions will 
be avoided by the displacement of fossil fuel for heat generation used to dry the fertilizers granules of 
Unit CR 120. The minimum efficiency of the new biomass hot air furnace, according to manufacturer’s 
information, is 96% burning forest biomass residues with an humidity index between 45% and 55%.   

 
In the second phase of the project activity, estimated to start operation in July 2011, the GHG 

emissions will be avoided by displacement of the fossil fuel used for steam generation in the steam 
furnaces of the fertilizers granulation process and heat generation to dry the fertilizers granules of Unit 
CR 140.  

 
The nominal capacity for thermal energy generation of the new furnace of Unit CR 120 is 

15Gcal/h (0.0628 TJ/h); the capacity of the two new heat generating furnaces that will start operation in 
July 2011 is 8,8 Gcal/h (0.0368 TJ/h) each; and the one of Unit CR 140 is 6 Gcal/h (0.0251 TJ/h). The 
Inferior Calorific Power (PCI) of Type A1 fossil fuel is 9,500 kcal/kg (0.0398 TJ/t) according with report 
obtained from the raw material supplier, and the PCI of the forest biomass residue is 2,200 Kcal/kg 
(0.0092 TJ/t) obtained from the Foundation of Science and Technology – CIENTEC, institution linked to 
Department of Science and Technology of the State of Rio Grande do Sul. 
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The baseline emission will be: 

 
BEy = FFy * EFCF_CO2 

 
BEy – Baseline emission of the project activity over the year y in tCO2. 
 
FFy – is the consumption of fossil fuel that would be required in each year of the crediting period 

to replace biomass, in TJ. 
 
EFFF_CO2   - is the emission factor CO2 by energy unit of fuel that would be used in the baseline 

refinery in (tCO2/TJ) 
 
As mentioned earlier, the fossil fuel is directly determined by the biomass consumption. It’s 

assumed that the quantity of fossil fuel that would be required in each year of the crediting period to 
replace biomass is equal to the quantity of biomass used in energy units. 

 
FF = BIO * LHVBiomass 
 
FF – is the consumption of fossil fuel that would be required in each year of the crediting period 

to displace biomass, in TJ. 
 
BIO – quantity of biomass residue consumed during the year y in tonnes.  

 
LHVBiomass  –   is the Lower Heating Value  of the biomass residue in TJ/t 

 
 

B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 

those that would have occurred in the absence of the registered small-scale CDM project activity: 

 
The additionality of the project activity is evaluated and demonstrated by the Annex A of 

Appendix B of the simplified modalities and procedures for a small-scale CDM project activity.  In 
absence of the project activity the most likely scenario would be the use of oil in the operation of the 
furnaces and steam furnaces. 

 

Step 0 

 
Since Grupo Yara acquired the facilities of Grupo Trevo S/A in the year 2000, it always sought 

to obey the current environmental rules of the state of Rio Grande do Sul and Brazil with the aim to be 
within the sustainable development policies. The fertilizer industry has been always looked upon with 
reservation by the environmental sector and for this reason Grupo Yara worked in a way to show to the 
community that it’s possible to have an industry that allies production and sustainability without harming 
the environment.  
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Yara Brasil Fertilizantes S/A, after a presentation of Pro Carbono Consultoria Ambiental Ltda 
technical team about the Clean Development Mechanism in April 20061, devised in the CDM Project an 
opportunity to show to its customers and the local community that it could be engaged in the fight for a 
sustainable development and act strongly for GHGs reduction, contributing for the earth climate change.  
This presentation helped the company to take the decision of changing the fuel used in the furnaces to 
dry fertilizers granules and in the steam furnaces for steam production. 

 
It’s not an applicable step, since the project is not asking for retroactive crediting. 
 

 

Technological barriers 

 

The furnace to burn the biomass residue was developed and installed by the company Caldemaq 
and followed by Yara Brasil technical team. Yara Brasil is also the responsible for the maintenance of 
the biomass furnace. The biomass furnaces are more laborious than oil furnaces, and require extra care 
from employees as well as their training. 

 
Unlike the oil furnaces, which are fed by automatic pumps, Yara’s biomass furnace is fed by a 

power shovel that carries the biomass from its storage room, inside the Industrial Unit, to a feed hopper. 
It requires a storage area for the raw material and additional costs for the feeding operation, since it’s 
necessary extra manpower that wasn’t required previously. 

 

Barrier due to prevailing practice 
 

The operation with fossil fuel was well established in Yara Brasil industrial plant, even before 
the company purchase the unit from Grupo Trevo, because its easy to operate and due to the fact that its 
industrial unit is located near to two petroleum refinaries, one of them in the city of Rio Grande at less 
than 5km of distance, and the other in the metropolitan area of Porto Alegre at approximately 320 km. 
Besides, Yara has marine terminals to load and unload fossil fuels in the city of Rio Grande, ensuring a 
good logistic supply in any worldwide market. 
 

In other words, the option for fossil fuel could ensure a higher safety in the supply. 
 
The change to biomass incurred in higher maintenance costs of the furnace and auxiliary 

equipments that come with the feed hopper, belt conveyor, screw conveyor, among others, costs that 
weren’t present before the implementation of the project. 

 
The biomass feeding stage also has a higher cost and is more laborious because it’s carried out 

using a power shovel, which required an increase in the number of employees. 
 

Other Barriers 

 

The instalation of the furnace requested an investment of approximately US$ 2,695,000.00, with 
2/3 of this amount used for purchasing the furnace and other auxiliary equipments like feed hopper for 

                                                      

1 Data confirmed in the Annex 5. 
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the biomass residue, screw conveyor and belt conveyor, building of the biomass storage room. The rest 
of the investment was used with civil works and manpower to mount the furnace. 

 
For the instalation of the two steam generating furnaces and the furnace of Unit CR 140, Yara 

Brasil forecasts an investment of approximately US$ 3,500,000.00. 
 
The implementation of the project faced a barrier related with securing the biomass supply. Since 

three years the forestry base industry is in state of alert because of the unbalance between wood demand 
and supply. The expectation is that in the next years there will be a shortage of raw material to attend the 
needs of wood production. 
 

Public policies encouraging the reforestation have shown to be insufficient and inefficient to 
mitigate the pressure over natural forests to attend the growing need for wood. In the state of Rio Grande 
do Sul, where is located Yara Brasil industrial unit, despite the fact that were left only 13,5% of the 
natural forests in medium and advanced stage, the growing need for wood doesn’t mean a pressure over 
this native residual forest. This is due to the efficient action taken by the environmental protection 
agencies, environmental police and the social control exerted by non-governmental agencies. However, 
the barriers for wood supply remain. 

 
The overcoming of the present barrier will happen with the engagement of small and medium 

rural owners and public policies encouraging the reforestation. 
 
Another aspect is is the raising in the wood prices. This raising is due, from one side, to the 

growing need for wood and, on other side, to the insufficient supply by the renewable forests for 
commercial ends and the prohibition of exploitation of the native forests2. 

 
BNDES (Brazilian National Development Bank) mentions some inhibition factors of the primary 

sector of wood in the country: 
 

• Absence of a long term sectoral police – absence of planning. 

• The institutional model is not directed to the production – lack of instruments. 

• Complexity of legislation, which discriminates and restricts the forestry plantations. 

• Expansion of forestry base is dependent almost exclusively of big corporations. 

• Insufficient insertion of small and medium rural producers. 
 

The skepticism about the reliability of biomass supply and its price is one of the limiting factors 
for the development of the project, especially because of the inefficiency and discontinuation of long run 
public policies of reforestation. 

 
Yara has long term contracts for biomass supply, but eventually there are delays in the deliveries, 

forcing the company to keep a stock higher than necessary, affecting the just in time process. 

 

 

 

                                                      

2 Seminar, A questão florestal e o Desenvolvimento – Carlos Alberto Roxo, Aracruz Celulose, BNDS, 8/06/2003. 
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National policies and circumstances relevant to the baseline 

 
There are no programs limiting the use of oil fuel in Brazil. However, there are no national 

policies that would reduce the use of oil fuel in the baseline. 
 
Besides, the uncertainties of Brazilian energetic policies led the proposed CDM project to define 

the company policy for use of biomass. 
 

The use of the CR 120 furnace is in compliance with all applicable legal and regulatory 
requirements in Brazil, as well as with the local safety and pollution standards. The same standards will 
be followed in the second phase of the project. 
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Impact of CDM registration 
 
The impact of the project CDM registration will contribute to overcome all barriers described in 

this PDD like the technological barriers, the barriers due to prevailing practices and the barriers due to 
uncertainties of political and economic policies.  

 
The registration will bring more security to the investment itself, and will encourage and suport 

the project owners’ decision to persist in their business model. 
 
Yara Brasil understands that the current project that contributes with the sustainable development 

and climate change is an unique opportunity to build a positive image of the company and of the sector in 
which it operates as well. 

 
Concerning the cooperation with the sustainable development it also believes in a better income 

distribution among the firewood producers, since the demand for wood and forest biomass residue will 
grow with the consequent need for increasing reforestation in small and medium properties.  

 
The costs and barriers of the project will be reduced with the CERs sale, and will add value to 

the community with the GHGs reduction. 
 
 

 

B.6.  Emissions reduction: 

 

B.6.1. Explanation of  methodology choice: 

>> 
The project activity displaces fossil fuel that would be used in the absence of the project by the 

use of forest biomass residue, the baseline will be calculated as follows: 
 

BEy = FFy * EFCF_CO2 
 

BEy – Baseline emission of the project activity during the year y in tCO2. 
 
FFy – is the consumption of fossil fuel that would be required in each year of the crediting period 

to replace biomass, in TJ. 
 
EFFF_CO2  - is the emission factor CO2 by energy unit of fuel that would be used in the baseline 

refinery in (tCO2/TJ) 
 

The fossil fuel is directly determined by the biomass consumption. It’s assumed that the quantity 
of fossil fuel that would be required in each year of the crediting period to replace biomass is equal to the 
quantity of biomass used in energy units. 
 

FFy = BIOy * LHVBiomass 
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FFy – is the consumption of fossil fuel that would be required in each year of the crediting period 
to replace biomass, in TJ. 

 
BIOy – Quantity of biomass residue in tonnes. 
 
LHVBiomass  –  Lower Heating Value  of the biomass residue in TJ/t 

 
The table below describes the data used to determine the baseline emissions. 

Parameters Applied Values Explanation 

FFy 
First phase: 496.8 TJ 

Second phase: 1,278.0 TJ 

The fossil fuel is directly determined by the 
biomass consumption. The quantity of fossil fuel 
that would be required in each year of the 
crediting period to replace biomass is equal to the 
quantity of biomass used in energy units. 
 

EFCO2 77.4 tCO2/TJ 
IPCC 2006, guidelines V2_1_ch1, page 23. I`PCC 
was chosen as a reliable source for the emissions 
factors data. 

 
BIOy 

First phase: 54.000 t 
Second phase: 138.960 t 

Considering the nominal capacity of the 
equipments in the first and second phase of the 
project activity, 15Gcal/h and 38.6 Gcal/h, 
respectively.  

LHVBiomass 0.0092 TJ Report provided by CIENTEC 
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B.6.2.  Data and parameters that are avaible at  validation: 

 

 

Data / Parameter: EFCF_CO2 

Data unit: tCO2/TJ 

Description: CO2 emission factor by energy unit of fuel that would be used in the baseline. 

Source of data used: IPCC 2006, guidelines V2_1_ch1, page 23 

Value applied: 77.4 

Justification of the 
choice of data or the 
description of methods 
and procedures of 
measure really applied:  

The IPCC was chosen as a reliable source for emission factors data. This value 
is fixed for the whole crediting period.  
 

Any comments:  

 

Data / Parameter: LHVBiomass 

Data unit: TJ/t 

Description: Inferior Calorific Power of biomass residue used in the furnace and in the 
steam furnaces that will be replaced 

Source of data used: Fundação de Ciência e Tecnologia - CIENTEC 

Value applied: 0.0092 

Justification of  the 
choice of data or 
description of 
measurement methods 
actually applied: 
 

This value is fixed for the whole crediting period of the project. 

Any comments:  
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B.6.3  Ex-ante calculation of emissions reductions: 

>> 

The formulae for the calculation of emissions reductions is as follows:  
 

ERy = BEy – PEy – Leakages 

 

Where: 
 
ERy  - is the emission reduction in the year y  
BEy – is the baseline emission in the year y 
PEy  -  is the project emission in the year y 

 

Baseline Emission: 

 

As drafted in section B.4, the following formulae is used: 
 

BEy = FFy * EFCF_CO2 
 
BEy – Baseline emission of the project activity during the year y in tCO2. 
 
FFy – is the consumption of fossil fuel that would be required in each year of the crediting period 

to displace biomass, in TJ. 
 
EFFF_CO2 - the emission factor CO2 by energy unit of fuel that would be used in the baseline 

refinery in (tCO2/TJ) 
 

The fossil fuel is directly determined by the biomass consumption. It’s assumed that the quantity 
of fossil fuel that would be required in each year of the crediting period to replace biomass is equal to the 
quantity of biomass used in energy units. 

 
FFy = BIOy * PCIRB 
 
FFy – is the consumption of fossil fuel that would be required in each year of the crediting period 

to replace biomass, in TJ. 
 
BIOy – Quantity of biomass residue consumed in the year y. 
 
LHVBiomassa – Lower Heating Value of biomass residue in TJ/t 
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B.6.4 Summary of the ex-ante estimation of emissions reductions:   

>> 

Emissions Reductions = Baseline Emission – Project Emission - Leakages 
 

ER =EB – EP - F 

 

Years 

 

Annual estimation of 

emissions reduction 

[tCO2] 

2008 (Jul – Dec) 19,226 

2009 38,452 

2010 38,452 

2011 68,684 

2012 98,916 

2013 98,916 

2014 98,916 

2015 Jan – Jun) 49,458 

Total estimated 
reductions (Tco2) eq 

511,020 

Total number of 
crediting years 

7 

Annual average over 
crediting period of estimated 
reductions (ttCO2) 

73,002 
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B.7 Application of the monitoring methodology and description of monitoring plan: 

 

B.7.1 Data and parameters monitored 

 

Data / Parameters: BIOy 

Data unit: T 

Description: Quantity of biomass residue used in the project activity over the year 

Source of data to be 
used:  
 

Measured on site 

Value of data  First phase: 54,000 
Second phase: 138,960 

Description of 
measurement methods 
and procedures to be 
applied: 

The quantity of biomass residue consumed will be monitored by the following 
procedures: Each truck arriving at the project site is weighted at the entrance and 
the biomass is unloaded in the storage area. The book values of purchase 
invoices will be registered in the system (SAP) automatically updating the 
biomass inventory. 
 

QA/QC procedures to 
be applied:  
 

Checking of purchase invoices against the quantity of biomass consumed. 

Any comments:  

 

 

Data / Parameters: FFy 

Data unit: TJ 

Description: It’s the consumption of fossil fuel that would be required in each year of the 
crediting period to displace biomass, in TJ. 

Source of data to be  
used:  

Calculated 

Value of data  First phase: 496.8 TJ 
Second phase: 1,278.0 TJ 

Description of 
measurement methods 
and procedures to be 
applied: 

The fossil fuel is directly determined by the biomass consumption. It’s 
assumed that the quantity of fossil fuel that would be required in each 
year of the crediting period to replace biomass is equal to the quantity of 
biomass used in energy units. 

QA/QC procedures to 
be applied:  

Based on biomass control and Biomass Lower Heating Value 
LHVBiomass  

Any comments: To calculate the estimations, it was considered the nominal capacity of 
the furnace. 

 

 

B.7.2 Description of the monitoring plan: 

>> 
The project activity meets all applicability requirements of the AMS-1C methodology (Type I – 

Renewable Energy Project – Thermal energy for the user with or without electric energy).  
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For renewable energy technologies that displace technologies using fossil fuels, the simplified 

baseline is the net quantity of thermal energy supplied by the project activity times an emission 
coefficient for the fossil fuel displaced based on conservative appendix B to the SSM&P. 
 

For renewable energy technologies that displace fossil fuels the consumption of biomass is the 
only parameter that needs to be monitored. Values like Inferior Calorific Power of the forest biomass 
residue will be verified at the moment of the Validation and the same value will be used over all 
crediting period.  

 
The monitoring is conducted by the factory technicians who gather and report the data to the 

monitoring supervisor. The monitoring supervisor organize the data that will be reviewed and archived 
by the financial controller. An independent accounting reviewer makes an annual verification of the data-
gathering process and archived records.  

 
The following social and environmental indicators will be monitored: 
 
 - The numbers employed in the new furnace will be monitored and reported in the book that 

monitores the project reports of biomass burning. 
 
 - The particle emissions of the chiminey, referring to the granulation process that also includes 

the project activity of biomass burning, will be monitored according to environmental requirements of 
the environmental license. The result of this monitoring will be included in the book that monitores the 
project activity. 
 

 

B.8 Data of completion of the application of the baseline and monitoring methodology and the  

name of theresponsible  person (s) / entity (ies): 
>> 

 

(1) Data of completion of the application of the baseline and monitoring methodology: 
10/11/2007 

(2) Name of the person/entity responsible by the baseline: 
Pro Carbono Consultoria Ambiental Ltda 
Marcos Cardoso da Cunha 
Rua Jerônimo Coelho 102, conjunto 51 
Porto Alegre/RS – 90.010-240 
Brazil 



PROJECT DESIGN DOCUMENT (CDM-SSC-PDD) - Version 03 

 

CDM – Executive Board   

   
    

 

 25 

 

SECTION C.  Duration of the project activity / crediting period  

 

C.1 Duration of the project activity: 

 
For the first phase of the project activity, the construction of the furnace of Unit CR 120 began 

on 15/03/2007 and the project activity started its operation on 12/07/2007. 
 
For the second phase of the project activity, the replacement of three steam furnaces  and the 

furnace of Unit CR 140  is forecasted to July 2011. 

 

 C.1.1. Starting date of the project activity:  

>> 
The event that defines the starting date of the project activity is when the decision of replacing 

the equipments was taken, following the directions of paragraph 76 of 33th Meeting of the Executive 
Board that the data to be adopted should be the oldest among the dates referring to the implementation, 
construction and decision making for the beginning of the project. 
 

So, the starting date is 12/02/2007. 
 
 

 C.1.2. Expected operational lifetime of the project activity: 

>> 
21 years – 0 months 

 

C.2 Choice of the crediting period and related information:  

 

 C.2.1. Renewable crediting period 

 

  C.2.1.1. Starting date of the first crediting period:  

>> 
01/07/2008 

 

  C.2.1.2. Length of the first crediting period: 

>> 
7 years – 0 months 

 

 C.2.2. Fixed crediting period:  

 

  C.2.2.1. Starting Date: 

>> 
Not applicable 

 

  C.2.2.2. Length:  

>> 
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Not applicable 
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SECTION D.  Environmental Impacts 

>> 

D.1. If required by the host party, documentation on the analysis of the environmental impacts 

of the project activity:  

>> 
Yara Brasil Fertilizantes S/A Project complies with the environmental regulations of the country. 

The plant has the required environmental license issued by the State regulator agency, Fepam. The scope 
of the license includes the whole project activity. The license is currently renewable and it is available 
and reviewed under request.  

 
The furnace of Unit CR 120 was licensed by the state environmental agency  and the same will 

be done in the second phase of the project activity.  
 
The ashes generated in the process of biomass burning will be mixed to the fertilizers raw 

materials, using, in this way, the nutrients contained in them. 
 
Yara Brasil Fertilizantes S/A industrial facility of Rio Grande is ISO 14,001 certified, another 

evidence that all activities are in line with applicable requirements, including legislation and Yara Brasil 
standards. 
 

D.2. If the environmental impacts are considered significant by the project participants or by 

the host party, please provide conclusions and all references to support documentation of 

environmental impact assessment undertaken in accordance with the procedures as required by 

the host party: 

>> 
This project activity doesn’t present environmental impacts and does not request an 

environmental impact assessment. 
 
It was simply required an Instalation License by the state environmental agency. 
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SECTION E.  Stakeholders’ comments: 

>> 

E.1. Brief description of how comments by local stakeholders have been invited and compiled: 

>> 
The project proponent invited the local stakeholders for comments about the project activity. 

Several organizations and entities were invited for comments about the project activity: 
 

• Rio Grande City Hall. 

• Rio Grande City Council. 

• Rio Grande Environmental Department  

• Fepam – State Environmental Agency 

• Public Affairs’ local office 

• FBOMs - National NGOs representative 

• Centro de Indústrias do Rio Grande 

• Chamber of Commerce of Rio Grande 

• Associação dos amigos e moradores do Bairro Centro 

• Associação dos moradores e amigos da Quarta Secção da Barra. 
 

E.2. Summary of the comments received: 

>> 
 

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

>> 
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Annex 1 

 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY 

 

Organization: Yara Brasil Fertilizantes S/A 

Street/P.O.Box: Maximiano Fonseca 

Building: 2001 

City: Rio Grande 

State/Region: Rio Grande do Sul / South 

Postal Code: 96.204-040 

Country: Brazil 

Telephone: +55 53 3293-4300 

FAX:  

E-Mail:  

URL: www.yarabrasil.com.br 

Represented by:  Adonis Junqueira 

Title: Projects Supervisor 

Salutation: Mr. 

Last Name: Junqueira 

Middle Name:  

First Name: Adonis 

Department: Projects 

Mobile: +55 53 8116-0099 

Direct FAX:  

Direct Phone: +55 53 3293-4327 

 Personal E-Mail: Adonis.junqueira@yara.com 
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Organization: Pro Carbono Consultoria Ambiental Ltda 

Street/P.O.Box: Rua Jerônimo Coelho 102, conjunto 51 

Building: ISMA 

City: Porto Alegre 

State/Region: Rio Grande do Sul / South 

Postal Code: 90.010-240 

Country: Brazil 

Telephone: +55 51 3228-8657 

FAX:  

E-Mail: procarbono@procarbono.com.br 

URL: www.procarbono.com.br 

Represented by:  Marcos Cardoso da Cunha 

Title: Projects Director 

Salutation: Mr. 

Last Name: Cunha 

Middle Name: Cardoso 

First Name: Marcos 

Department: Projects 

Mobile: +55 51 9933-1273 

Direct FAX: +55 51 3286-6106 

Direct Phone:  

 Personal E-Mail: marcos.cunha@procarbono.com.br 
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Annex 2 

 

INFORMATION REGARDING PUBLIC FUNDING 
 

No public funding is used in the project activity. 
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Annex 3 

 

 BASELINE INFORMATION : 

 

The information regarding baseline is described in the article B4 
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Annex 4 

 

MONITORING INFORMATION  

 

The information regarding monitoring is described in the article B7  
 

- - - - - 
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Annex 5 

 

INFORMATION ON THE VISIT OF PRO  CARBONO IN THE YARA   
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Annex 6 

 

OPERATION LICENCE  OF RIO GRANDE UNIT 
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