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SECTION A.  General description of small-scale project activity  

 

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

Kamiranga Ceramic Fuel Switching Project  

Monitoring report of the third period completed on August 23rd, 2011 – Version 03 

 

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

This project activity was developed by Carbono Social Serviços Ambientais LTDA. (Social 
Carbon Company), which has recently changed its company name to Sustainable Carbon – 
Projetos Ambientais LTDA. 

The project activity is the project of Kamiranga Ceramic, which is a red ceramic industry 
located in São Miguel do Guamá municipality, in the state of Pará, north of Brazil. This 
ceramic industry produces structural ceramic units, mainly for the market in Belém and for the 
northeast of the state of Pará.  

The previous condition of the project activity is the production through inefficient and 
traditional processes, using native wood without forest management obtained from the Amazon 
rainforest1 to generate thermal energy. 

Some alterations were made in the productive process of the ceramic after the project validation. 
These include the construction of a new shed to store biomass and a new Paulista kiln, 
inaugurated in December 2010. The production of this kiln was excluded from the monitoring 
report and more details can be visualized in the section B.4 below. Currently under construction, 
there is a new dryer and a quality laboratory to implement PSQ (Industry Quality Program). 

The fuel switching project reduces the greenhouse gases emissions, through substitution of 
native wood by renewable biomasses for thermal energy generation.This fuel exchange could 
only be feasible when considering the carbon credits incomes, since the adaptation of kilns to 
the new biomasses and the purchase of new equipments required considerable investments.In 
addition, the climate conditions at the Amazonian biome such as high relative humidity 
constitute a huge problem for drying the biomasses. 

The average relative humidity for the municipality of Belém is described in the chart below. 
Belém is the capital of Pará State and is 150 km away from São Miguel do Guamá 
municipality. A study carried out by UFPA2 points that the average relative humidity at Belém 
is around 80%, and reaches 91% from February to April. 

                                                 
1 This biome occupies almost half of the country and consists mostly of a tropical forest. Even though this 
biome is the most preserved, about 16% of its area has been destroyed, which is equivalent to two times 
the area of Sao Paulo state. Deforestation, fires, mining, biopiracy and the agropasture represent the 
main environmental problems in Amazon biome. All these actions contribute to severe climate changing 
on the planet, like global warming. Amazon is considered a great "cooler" to the atmosphere and the 
world’s largest biodiversity shelter. Source: text adapted from: <http://ibflorestas.org.br/pt/bioma-
amazonico.html>. Last visit on: April 08th, 2011. 
2Available at: <http://www.ufpa.br/beiradorio/arquivo/beira63/noticias/rep4.html>. Last visit on: May 06th, 
2010. 
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Chart 1. Relative humidity at Belém municipality. 

It can be observed that Belém presents the highest relative humidity values. Such characteristic 
represents a huge obstacle when utilizing renewable biomass like sawdust. Under these 
circumstances, Kamiranga Ceramic is storing the sawdust close to the kilns, in order to dry the 
fuel during its burning cycle. 

The main goal of this project activity is to minimize the negative impacts of the deforestation of 
the Amazonian biome (the main source of greenhouse gas emissions in Brazil) by providing 
incentives for the interested parties in acquiring demonstrably renewable fuels3. 

In opposition to the identified baseline, the project activity generates thermal energy without 
stimulating the deforestation. This project activity is making the use of renewable biomasses 
feasible when comparing to the non-renewable fuel use, by generating assets from the carbon 
market. 

 

The Project’s contribution for the sustainable development. 

The project activity contributes to the reduction of the greenhouse gas (GHG) emissions by 
reducing the deforestation of the Amazonian biome.  

The Amazonian Biome deforestation, which can be observed in Table 1 and Figure 1, 
aggravates because of the grazing practice, agriculture and site preparation which involves 
extraction and burning of wood and firewood commercialization4. 

 

 

Table 1. Average area of deforestation observed in the states of Amazonian Biome (km²/year)5 

States of Amazonia 
Biome 2005 2006 2007 2008 2009 2010 

                                                 
3 Available at: <http://www.mct.gov.br/upd_blob/0214/214061.pdf> 
4 FERREIRA, Leandro Valle; VENTICINQUE, Eduardo and ALMEIDA, Samuel. O desmatamento na 
Amazônia e a importância das áreas protegidas. Estud. av. [online]. 2005, vol.19, n.53, pp. 157-166. 
ISSN 0103-4014. Available at: <http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-
40142005000100010&lng=en&nrm=iso>.Visited on June 14th, 2010. 
5 INPE – Brazilian Institute of Space Studies. Ministry of Science and Technology. PRODES 2010 - 
Estimates of Amazon deforestation in the period 2009-2010. Available at: 
<www.dpi.inpe.br/gilberto/present/prodes_taxa2010.ppt>. Visited on April 11th, 2011.  
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Acre 592 398 184 254 167 273 

Amazonas 775 788 610 604 405 474 

Amapá 33 30 39 100 70 SD* 

Maranhão 922 651 613 1,272 828 679 

Mato Grosso 7,145 4,333 2,678 3,258 1,049 828 

Pará 5,731 5,505 5,425 5,606 4,281 3,710 

Rondônia 3244 2049 1611 1136 482 427 

Roraima 133 231 309 574 121 SD* 

Tocantins 271 124 63 107 61 60 

Legal Amazon 18,846 14,109 11,532 12,911 7,464 6,451 

*Data to be confirmed by INPE (Brazilian Institute of Space Studies), without data to 
estimate. 

 

 
Figure 1. Average area deforested (thousands of km² per year) in the Amazonian Biome during the 

period 1988 – 20106 
 

In addition, the project activity contributes to reducing the level of greenhouse gas (GHG) 
emissions and also to the sustainable development of the host country, by: 

- Improving the environmental integrity of the immediate area through a more prudent use of 
agricultural refuse as biomass for fuel, which in the baseline scenario would be left to decay in 
open dumps; 

- Diversifying and improving sources for thermal energy generation; 

                                                 
6 INPE – Brazilian Institute of Space Studies. Ministry of Science and Technology. PRODES 2010 - 
Estimates of Amazon deforestation in the period 2009-2010. Available at: 
<www.dpi.inpe.br/gilberto/present/prodes_taxa2010.ppt>. Visited on April 11th, 2011. 
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- Using clean and efficient technologies, which promote the preservation of natural resources in 
accordance with Agenda 21 and with Brazilian Sustainable Developments Criteria; 

- Demonstrating the viability of implementing innovative technological practices to the ceramic 
sector as a whole, thus promoting holistic change in the more effective use of renewable 
biomass and the better realization of more efficient thermal energy generation potential; 

- Contributing directly to the conservation of Amazonian biome through the use of renewable 
biomasses. 

The Amazonian biome is the major tropical forest of the world, and it occupies around two-
fifths of South America and more than half of the area of Brazil7. The Second Brazilian 
Inventory of Anthropogenic Greenhouse Gas Emissions8 – Background Reports indicates that 
the major source of GHG emissions in Brazil is due to deforestation, mainly occurred in 
Amazonian (65% of the deforestation) and Cerrado biomes (24%). Another relevant issue is the 
concerning deforestation rate in the Amazonian biome. Currently, every part of the society 
sector should be involved in this issue, and all efforts are necessary to minimize the Amazonian 
biome scenario of degradation and prevent its extinction. Furthermore, this biome is a supply of 
biodiversity, holding the bigger variety of species in the world; there are still many unknown 
vegetal and animal species in this magnificent biome9. 

In the VCS PD version 2.3 from October 27th, 2009, it was listed that Kamiranga Ceramic 
would utilize sawdust as renewable biomass on its burning process. However, as listed at the 
same VCS PD section 1.9, “in case of lack of this biomass, the project proponent can use açaí, 
rice husk or elephant grass”. Generally, the amount of renewable biomass may vary depending 
on the harvest, where shortages can happen depending on natural and economic factors. In the 
previous Monitoring Report (second period), which was verified by the Designated Operational 
Entity Bureau Veritas Certification (BVC), Kamiranga Ceramic utilized sawdust combined with 
açaí pits as renewable fuel. In this Monitoring Report (third period), which includes the period 
from February 1st, 2010 to February 28th, 2011, Kamiranga Ceramic still utilized sawdust 
combined with açaí pits as renewable fuel. Therefore, the same financial analysis of the 
previous Monitoring Report was adopted. 

The income from the commercialization of the carbon credits is essential to maintain the fuel 
switch, as this change needs more resources than previously to maintain operations. This puts 
the ceramic in a less competitive situation, which would make the fuel switching and the 
continued use of the needed machinery unfeasible without the existence of the carbon markets. 

 

 

 

 

 

 

                                                 
7 A maior floresta tropical do mundo. Available at: 
<http://www.colegioacademia.com.br/admin/professores/arquivos_upl/28_a-maior-floresta-tropical-do-
mundo.pdf>. Last visit on: April 11th, 2011. 
8 Second National Communication of Brazil to the United Nations Framework Convention on Climate 
Change. — Brasília: Ministério da Ciência e Tecnologia, 2010. Available at: 
<http://www.mct.gov.br/upd_blob/0214/214054.pdf>. Visited on January 31st, 2011. 
9 Source: PERES, C. A. Porque precisamos de megareservas na Amazônia. Megadiversidade, Vol. 1, 
Número 1, julho 2005. Available at: <http://www.unifap.br/ppgbio/doc/23_Peres.pdf>. Last visit on: 
April 08th, 2011. 
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A.3. Current status of the project activity: 

The VCS PD was validated by the Designated Operational Entity TÜV Nord Cert GmbH and 
this present monitoring report will be verified by the Designated Operational Entity Bureau 
Veritas Certification (BVC).  

The monitoring data was kept according to monitoring plan described in the project description 
document. The project activity utilized as renewable biomasses sawdust and açaí pits. The 
emission reductions due to the switching non-renewable biomass (native wood from 
deforestation) to renewable biomasses resulted in 34,045tCO2e during the monitoring period of 
February 1st, 2010 to February 28th, 2011. 
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SECTION B.  Application of monitoring methodology and results 

 

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

Category AMS-I.E: Switch from Non-renewable Biomass for Thermal Applications by the User 
(Version 01 - Valid from February 01st, 2008 to April 08th, 2010). 

Reference: Appendix B of the simplified modalities and procedures for small-scale CDM project 
activities.  

This is not a grouped project. 

 

B.2.  Monitoring period 

This report refers to the data registered during February 1st, 2010 to February 28th, 2011. 

 

B.3.  Data and parameters applied: 

 

Data / Parameter: EFprojected_fossil fuel 

Data unit: tCO2/TJ 
Description: CO2 Emission factor of residual fuel oil 

Source of data to be 
used: 

IPCC 2006 Guidelines for National Greenhouse Gas Inventories.  
Source: http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_
Combustion.pdf. Page 2.18. Table 2.3. Visited on April 13th, 2011. 

Value of data  77.4  

Description of 
measurement methods 
and procedures to be 
applied: 

In the baseline scenario, the probable fossil fuel that would be 
consumed in the absence of native wood without sustainable forest 
management would be the heavy oil. This fuel is more expensive than 
wood, however it can be a more plausible of substitute of wood than 
natural gas due to risks involving natural gas distribution. 

QA/QC procedures to 
be applied : 

For the fossil fuel likely to be used by similar consumers, IPCC default 
value of residual fossil fuel is used. 

Any comment: 
Applicable for stationary combustion in the manufacturing industries 
and construction.  

 

Data / Parameter: NCVbiomass 
Data unit: TJ/ton of wood 
Description: Net Calorific Value 

Source of data to be 
used: 

Sources: 

QUIRINO, W. F. et al. Poder Calorífico da Madeira e de Resíduos 
Lignocelulósicos. Biomassa & Energia, v.1, n.2, p. 173-182, 2004. 
Available at: 
<http://www.renabio.org.br/arquivos/p_poder_lignocelulosicos_11107
.pdf>. Last visit on: April 13th, 2011. 

SANTOS, E. C. S. et al. Caracterização Energética de Espécies 
Lenhosas Nativas da Amazônia. XXXVI Congresso Brasileiro de 
Engenharia Agrícola, Bonito, MS, 2007. 
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Value of data  0.0182 

Description of 
measurement methods 
and procedures to be 
applied: 

This value provided the energy generated by the amount of wood that 
would be used in the absence of the project. 
The species used to calculate the average value are typical trees of 
Amazonian Biome that are usually utilized as fuel in the ceramic 
industries of the region. 
Some sources of data used provide the Gross Calorific Values (GCV) 
of the Amazonian species. In order to transform the GCV to NCV, it 
was utilized the equation which is available at the VCU Estimative 
spreadsheet. 
IPCC default values shall be used only when country or project 
specific data are not available or difficult to obtain, according to 
"Guidance on IPCC default values" (Extract of the report of the 
twenty-fifth meeting of the Executive Board, paragraph 59). 

QA/QC procedures to 
be applied : 

The species used to calculate the average value are typical trees of 
Amazonian Biome that are usually utilized as fuel in the ceramic 
industries of the region. 

Any comment:  

 

Data / Parameter: ρwood 
Data unit: ton/ m³ 
Description: Specific gravity 

Source of data to be 
used: 

Sources: 

LORENZI, H. Árvores Brasileiras: Manual de Identificação e Cultivo 
de Plantas Arbóreas Nativas do Brasil, vol.1. 4.ed. Nova Odessa, SP: 
Instituto Plantarum, 2002. 

LORENZI, H. Árvores Brasileiras: Manual de Identificação e Cultivo 
de Plantas Arbóreas Nativas do Brasil, vol.2. 4.ed. Nova Odessa, SP: 
Instituto Plantarum, 2002. 

QUIRINO, W. F. et al. Poder Calorífico da Madeira e de Resíduos 
Lignocelulósicos. Biomassa & Energia, v.1, n.2, p. 173-182, 2004. 
Available at: 
<http://www.renabio.org.br/arquivos/p_poder_lignocelulosicos_11107
.pdf>. Last visit on: April 13th, 2011. 

Value of data  0.67 

Description of 
measurement methods 
and procedures to be 
applied: 

The species used to calculate the average value are typical trees of 
Amazonian Biome that are usually employed as fuel in the ceramic 
industries of the region. 
The amount of wood used in the baseline was measured by volume 
units, so this data was used to the unity conversion.  

QA/QC procedures to 
be applied : 

The species used to calculate the average value are typical trees of 
Amazonian Biome that are usually utilized as fuel in the ceramic 
industries of the region. 

Any comment:  

 

Data / Parameter: BFy 
Data unit: ton of wood per ton of ceramic units fired 

Description: 
Baseline consumption of non-renewable biomass per ton of ceramic 
units 
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Source of data to be 
used: 

Historical data from ceramic owner 

Value of data  0.81 

Description of 
measurement methods 
and procedures to be 
applied: 

The value was acquired through the average consumption and 
production of ceramic units during the years when the ceramic used to 
consume non-renewable wood.  
The value is utilized to calculate the real amount of wood displaced to 
maintain the ceramic production in the baseline scenario. 

QA/QC procedures to 
be applied : 

This value is in accordance with the data acquired in other ceramics 
that utilize the same type of kiln in the region. 

Any comment: 
Values from 2004, 2005, 2006 and 2007 were applied to estimate the 
baseline consumption of non-renewable biomass. 

 

B.4. Data and parameters monitored: 

 

Data / Parameter: Qrenbiomass 

Data unit: tons per month 

Description: 
Amount of renewable biomasses utilized in the monitored period from 
February 1st, 2010 to February 28th, 2011. 

Source of data to be 
used: 

Measured by the biomass providers and monitored by the ceramic 
owner. The registered VCS PD v.2.3 establishes that the ceramic 
owner would measure this parameter; however, during the entire 
monitored period, this parameter was monitored through all the 
receipts and invoices of biomass, which were measured by the 
providers. 

Value of data  

Kamiranga Ceramic 

Year Period Sawdust (ton) Açaí pits (ton) 

2010 

February 35.31 759.15 

March 82.88 795.3 

April 328.30 83.145 

May 211.67 209.67 

June 242.79 357.885 

July 529.03 144.6 

August 395.89 660.099 

September 435.99 343.425 

October 270.28 287.031 

November 80.14 429.462 

December 120.33 793.131 

Total 2010 2,732.60 4,862.90 

20 11 January 10.06 325.35 
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February 443.29 144.6 

Total 2011 453.35 469.95 
 

Total Renewable Biomass - 
Monitoring period 8,518.80 

 

Description of 
measurement methods 
and procedures to be 
applied: 

The amount of biomasses was monitored in accordance to the weight 
or volume described in the receipts or invoices from the providers. The 
values in the receipts are described in m³, therefore it was necessary the 
conversion to ton through the specific gravity of each biomass. The 
specific gravity values of the renewable biomasses utilized in this 
project are: 

Biomass Sawdust Açaí Pits 

Specific Gravity 
(ton/m³) 

0.35 0.723 

The sources of these data are: 

Sawdust: 

SIMIONE F. J. Análise Diagnóstica e Prospectiva da Cadeia Produtiva 
de Energia de Biomassa de Origem Florestal no Planalto Sul de Santa 
Catarina – Available at: <http://hdl.handle.net/1884/10294>. Visited on 
April 11th, 2011. 

 

Açaí pits: 

PADILHA, J. L.; CANTO, S. A. E.; RENDEIRO, G. Avaliação do 
potencial dos caroços de açaí para geração de Energia. Biomassa & 
Energia, v. 2, n. 3, p. 231-239, 2005. Available at: 
<http://www.renabio.org.br/arquivos/p_avaliacao_energia_8340.pdf>. 
Last visit on: April 11th, 2011. 

QA/QC procedures to 
be applied: 

This parameter was monitored through receipts of purchase from the 
biomass providers. The ceramic industry controls the quantity of 
biomass by recording information on such receipts in internal 
spreadsheets. These spreadsheets were doubled checked by Sustainable 
Carbon – Projetos Ambientais LTDA. against the original receipts, in 
order to confirm no errors in data entry occurred.  

Any comment: 
Data will be kept for two years after the end of the crediting period or 
the last issuance of carbon credits for this project activity, whichever 
occurs later. 

 

Data / Parameter: PRy  

Data unit: ton of ceramic units fired per month 

Description: 
Production of ceramic units in the monitored period from February 1st, 
2010 to February 28th, 2011. 

Source of data to be 
used: 

Controlled by the project proponent 
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Value of data  

PRy 

Year Period Kamiranga 
Ceramic 

2010 

February 2,201 

March 2,532 

April 2,337 

May 2,339 

June 2,502 

July 2,882 

August 2,730 

September 2,658 

October 2,729 

November 2,849 

December 2,697 

Total 2010 28,455 
2011 

January 2,659 

February 2,332 

Total 2011 4,991 
 

Description of 
measurement 
methods and 
procedures to be 
applied: 

Data concerning PRy measurement points are from an internal 
notebook used by Kamiranga Ceramic. This notebook is organized per 
month and daily filled according to data based on the Ceramic sales.. 

According to the Environmental License of Kamiranga Ceramic, until 
June 2010, its production was limited to 1,800,000 ceramic units per 
month. Therefore, the months that surpassed this production amount, 
were considered as 1,800,000 ceramic units. 

As from July 2010, the Environmental License of Kamiranga Ceramic 
has established that the production would be limited to 2,300,000 
ceramic units per month. Therefore,  the months that surpassed this 
production amount from July 2010 on, were considered as 2,300,000 
ceramic units. 

The production was calculated in tons, through the number of units 
fired times the average weight of the brick type. 

Biomass Brick 6 
holes 

Brick 8 
holes 

Brick 6 
holes ½ 

Weight (ton/thousand of 
ceramic units fired) 

1.54362 
2.00059 

 

0.73322 

 

During this monitored period, Kamiranga ceramic constructed a new 
Paulista kiln that was not mentioned in the VCS PD. Thus, the 
production of this new kiln was excluded from the calculations.  

According to the VCS PD, Kamiranga Ceramic operated with two 
Paulista kilns and one Hoffmann kiln, producing around 2,780 tons of 
ceramic units per month. The features of these kilns as well as of the 
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new Paulista kiln are described below: 

The Hoffmann kiln has 30 cycles per month, producing around 78.86 
tons of ceramic units per cycle. This totalizes 2,365.8 tons of ceramic 
units per month. 

All the Paulista kilns have 4 cycles per month, one producing around 
43.22 tons of ceramic units per cycle, and the others producing 60 tons 
per cycle. Thus, it totalizes 652.88 tons of ceramic units per month. 

Nowadays, the total production of Kamiranga ceramic is 3,018.68 tons 
of ceramic units (2,365.8 t + 652.88 t). 

In order to exclude the production of this new Paulista kiln (4 
cycles/month x 60 tons per cycle = 240 tons/month), which 
corresponds to around 8% of the total production (240 t/3,018.68 t), 
the total production of Kamiranga ceramic was multiplied by 92%. 

QA/QC procedures to 
be applied: 

The ceramic has an internal control of the quantity of ceramic units 
produced. It was rechecked according to the biomass employed and 
the kiln consumption of renewable biomass. 

Any comment: 

The weight of the Brick of 8 holes and 6 holes 1/2 was measured with 
a scale, which belong to the ceramic company. The calibration of this 
machine is not under control of the project proponents. As a 
conservative measure, the project developer is considering a 5% error 
margin in the measurement. Therefore, the weight of the new devices 
produced by the ceramic was multiplied by 95%. 
 
Data will be kept for two years after the end of the crediting period or 
the last issuance of carbon credits for this project activity, whichever 
occurs later. 

 

Data / Parameter: Leakage of non-renewable biomass 

Data unit: tCO2e 

Description: Leakage resulted from the non-renewable biomass 

Source of data to be 
used: 

Monitored 

Value of data 0 

Description of 
measurement 
methods and 
procedures to be 
applied: 

The three sources of leakages predicted in applied methodology were 
monitored. Scientific articles, official statistical data, regional and 
national surveys were provided in order to ensure that there was no 
leakage from non-renewable biomass (or to estimate the leakage). 
More information, please see Section B.5 – Leakage, Part B. 

QA/QC procedures to 
be applied : 

Data available regarding the ceramic industry fuel consumption were 
employed to monitor the leakage. 

Any comment: 
Data will be kept for two years after the end of the crediting period or 
the last issuance of carbon credits for this project activity, whichever 
occurs later. 
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Data / Parameter: Renewable biomass surplus 

Data unit: tons or m³ 

Description: Amount of renewable biomass available 

Source of data to be 
used: 

Monitored 

Value of data  

Biomass surplus Surplus Year 

Açaí pits in tons 90,973 2008 

Sawdust in m³ 1,999,833 2007 

  

Description of 
measurement 
methods and 
procedures to be 
applied: 

It was used to calculate the leakage of renewable biomass. 

The sources of leakages predicted in “General guidance on leakage in 
biomass project activities” of Indicative Simplified Baseline and 
Monitoring Methodologies for Selected Small-Scale CDM Project 
Activity Categories, were monitored. The measurement of the leakage 
was based in national and international articles and database every 
monitoring period.  

The sources provided information about the biomass availability in the 
project activity’s region. More information, please see Section B.5 – 
Leakage, Part A. 

QA/QC procedures to 
be applied : 

Data available regarding to the ceramic industry fuel consumption 
were utilized to monitor the leakage. 

Any comment: 
Data will be kept for two years after the end of the crediting period or 
the last issuance of carbon credits for this project activity, whichever 
occurs later. 

 

Data / Parameter: Origin of renewable biomass 

Data unit: Not applicable 

Description: Renewable origin of the biomass 

Source of data to be 
used: 

Controlled by the project proponent 

Value of data  Not directly applied for the calculation. It is considered that all 
biomass used is renewable. 

Description of 
measurement methods 
and procedures to be 
applied: 

This information was given by the biomasses providers. The 
guarantee of acquiring renewable biomass was achieved by invoices 
from the providers. As stated in the Section 2.2 of VCS PD version 5, 
the biomasses (sawdust and açaí pits) are considered renewable as 
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fulfilling the options described in the applied methodology. 

QA/QC procedures to 
be applied : 

The biomasses were considered renewable as they are according to the 
definition given by the applied methodology. Furthermore, documents 
proving the origin of renewable biomass were provided. 

Any comment: Data will be kept for two years after the end of the crediting period or 
the last issuance of carbon credits for this project activity, whichever 
occurs later. 

 

Data / Parameter: ƒNRB,y 
Data unit: Percentage 

Description: 
Fraction of biomass (wood) used in the absence of the project activity 
that is established as non-renewable biomass using survey methods 

Source of data used: Survey methods. 
Value of applied: 89.23% 

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

Before the project activity, wood from areas without forest 
management was offered with low prices and high viability to the 
ceramic facility owner. 
Thus, the totality of fuel employed in the baseline scenario is from 
non-renewable origin. However, according to SOCIOAMBIENTAL 
(2010)10, Amazonian Biome has 10.75% (or 53,829,235 ha) of its total 
area with sustainable use. According to a research made by Brazilian 
Environmental Ministry, there are around 60m³ of wood per hectare in 
Amazonian biome11. Thus, the amount of non-renewable woody 
biomass available at Amazonian biome is around 26,808,826,464 m³. 
Considering that 0.0123% of this biome has been saved by other 
project activities12, thus, the fraction of non-renewable biomass is 
around: 100% - (10.75% + 0.0123%) = 89.23%. 
Two sheets were made in order to calculate the amount of wood 
consumed. The first one encompasses the amount of wood consumed 
by the ceramics located at the Amazonian biome. The other sheet 
calculates the amount of wood consumed regarding Kamiranga 
Ceramic. 
Dividing these values by the total of wood available, it was achieved 
the amount of renewable biomass that has been saved by all the project 
activities, or only by Kamiranga Ceramic Fuel Switching Project, 
respectively.13 

                                                 
10SOCIOAMBIENTAL. Instituto Socioambiental, 2010. Unidades de Conservação na Amazônia Legal. 
Available at: <http://www.socioambiental.org/uc/quadro_geral>. Last visit on: April 11th, 2011. 
11 Source: Brazilian Environment Ministry, Normative Instruction nº 6 of 2006. Available at: 
<http://www.carvaomineral.com.br/abcm/meioambiente/legislacoes/bd_carboniferas/geral/in_06-
2006_mma_n.pdf>. Last visit on: August 12th, 2009. 
12 According to data from project activities at Sustainable Carbon Company. Available at: 
<http://mc.markit.com/br-
reg/public/index.jsp?p=&r=100000000000007&u=&scolumn=project_name&sdir=ASC&s=cp&q=>. 
Last visit on: April 14th, 2011. 
13 According to data from project activities at Sustainable Carbon Company. Available at: 
<http://mc.markit.com/br-
reg/public/index.jsp?p=&r=100000000000007&u=&scolumn=project_name&sdir=ASC&s=cp&q=>. 
Last visit on: April 14th, 2011. 
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Finally, each value was subtracted from the fraction of non-renewable 
biomass to achieve the ƒNRB,y, in order to be ensured that the proposed 
project activity is not saving the non-renewable biomass accounted for 
by the already registered project activities. 
Therefore, it was taken the smaller value in order to be more 
conservative. These sheets are available at the VCS MR Calculation 
spreadsheet. 

QA/QC procedures 
to be applied : 

The monitoring of this parameter was based on national and 
international articles, databases and data monitored by the project 
developer such as project activities at the same region. The sources 
provided information about the sustainable use of Amazonian biome. 
Wood saved from projects to which the same methodology was 
applied, which are in the same biome and were developed by 
Sustainable Carbon – Projetos Ambientais Ltda. was considered in 
this fraction. CDM or VCS registered projects were included in this 
fraction if placed in the same region and developed with the same 
methodology. 

Any comment: 
Data will be kept for two years after the end of the crediting period or 
the last issuance of carbon credits for this project activity, whichever 
occurs later. 

The monitoring includes an annual check in all appliances to ensure that they are still operating 
or they were replaced by an equivalent in service appliance. 

 

B.5. Calculation of emission reductions 

The Category AMS-I.E: Switch from Non-renewable Biomass for Thermal Applications by the 
User (Version 01 - Valid from February 01st, 2008 to April 08th, 2010) comprises small thermal 
appliances that displace the use of non-renewable biomass by introducing new renewable 
energy end-user technologies. The project’s emissions from the combustion of native wood are 
accounted in the same way as fossil fuel combustion, once it is not renewable and emits CO2.  

The project activity in this monitoring period (13 months) generated 87.81 TJ, or 81.06 TJ per 
year. Converting this number to MWh, it was generated  22,516.57 
 MWh per year, which corresponds to the use of 2.57 MWthermal on average of the kilns 
capacity during the monitored period, which is less than the limits of 45 MWthermal for Type I 
Small scale project activities. 

 

Baseline 

 

 (Equation 01) 

Where: 

ERy:     Emission reductions during the year y in tCO2e 

By:    Quantity of biomass that is substituted or displaced in tons 

ƒNRB,y: Fraction of non-renewable biomass (wood) used in the absence of the 
project activity in year y that can be established as non-renewable 
biomass using survey methods 

NCVbiomass:   Net calorific value of non-renewable biomass in TJ/ton 
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EFprojected_fossil fuel:  Emission factor for the projected fossil fuel consumption in the baseline 
in tCO2e/TJ14. 

 

By is determined using the option “b” of the Methodology: 

Calculated from the thermal energy generated in the project activity as: 

 

 (Equation 02) 

Where: 

HGp,y: Quantity of thermal energy generated by the renewable energy technology in the project 
in year y in TJ. 

ηold: Efficiency of the system being replaced 

 

 (Equation 03) 

Where: 

SGE: Specific energy which has to be generated in the process to produce a ton of ceramic 
devices in TJ/ton of ceramic units 

PRy: Amount of product produced in year y in tons of ceramic units fired 

 

 (Equation 04) 
Where: 

SFE: Specific fuel energy needed for the process to produce a ton of ceramic devices in TJ/ 
ton of ceramic units 

 

  (Equation 05) 

Where:  

BFy: Consumption of non-renewable biomass per ton of ceramic units fired in year y 

 

Using the Equations 3, 4 and 5 in the Equation 2 it results to: 

  (Equation 06) 

 

The exactly production (PRy) was monitored through a sheet that was daily fed by an operator 
inside of the ceramic company that counts the total of pieces produced in the machine that gives 
form to the ceramic blocks. 

The value of BFy was determined through historical consumption of non-renewable biomass by 
the ceramics. 

 

Leakage 

                                                 
14 The fossil fuel likely to be used by similar consumers is taken the IPCC default value of residual fossil 
fuel. 
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The methodology AMS-I.E.-Switch from Non–Renewable Biomass for Thermal Applications 
by the User – Version 01 - Valid from February 01st, 2008 to April 08th, 2010 predicts the 
following possible three sources of leakage: 

 
A) If the project activity includes substitution of non-renewable biomass by renewable biomass, 
leakage in the production of renewable biomass must be considered  

The leakage from biomass projects, like the project activity, shall also be estimated according to 
the “General guidance on leakage in biomass project activities” (attachment C of appendix B)15 
of Indicative Simplified Baseline and Monitoring Methodologies for Selected Small-Scale 
CDM Project Activity Categories, which identifies different emission sources based on the type 
of biomass considered (described in the table 3). 

 

 

 

Table 2. Sources of leakage according to the type of the biomass 

Biomass Type Activity/Source 
Shift of pre 

project 
activities 

Emissions 
from biomass 
generation/ 
cultivation 

Competing 
use of 

biomass 

Biomass from 
forests 

Existing forests - - X 

New forests X X - 

Biomass from 
croplands or 
grasslands 

(woody or non-
woody) 

In the absence of the 
project the land would 

be used as a 
cropland/wetland 

X X - 

In the absence of the 
project the land will be 

abandoned 
- X - 

Biomass 
residues or 

waste 

Biomass residues or 
wastes are collected and 

use. 
-  - X 

 
Observing the table above, the sources of leakage of the present project activity are the 
competing use of biomass for biomass residues or waste and the emissions from biomass 
generation/cultivation in case of biomass from cropland. The source of leakage of the present 
project is showed below according to each type of biomass: 

 

 

 

Sawdust 

                                                 
15 Document available at: <http://cdm.unfccc.int/methodologies/SSCmethodologies/AppB_SSC_AttachmentC.pdf>. 
Last visit on: January 24th, 2011. 
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The production of wood generates a large amount of residues, which can be reused to generate 
thermal energy, considering that around 22% of the wood produced generates sawdust16. The 
production of wood in the state of Pará (PA) was of 9,090,150 m³17 in 2007. Thus, the 
production of sawdust was around 1,999,833 m³ per year. 

Kamiranga ceramic utilized around 8,402.52 m³ of sawdust per year. Thus, the project activity 
utilized less than 1% of the biomass availability in the state of Pará. This way, this renewable 
biomass did not have potential to generate leakage emissions due to its high availability. 

As can be observed in the figure below, the potential of energy generation in the state of Pará is 
considered medium, which means that there is an availability of this kind of fuel to be employed 
in the project activity. 

 
Figure 2. Woody Residues Potential for Energy Generation18 

 

Açaí Pits 

In terms of açaí pits, the state of Pará is the biggest producer of açaí (Euterpe oleraceae) in 
Brazil. The pits are easily found, especially in Belém, which is the major consumer of açaí in 
the State of Pará. The açaí is the basis of the daily alimentation of the population in this state, 
where is widely cultivated. Nevertheless, its residues are still without adequate economic 
destination19. 

                                                 
16 BRITO EO. Estimativa da produção de Resíduos na Indústria Brasileira de Serraria e Laminação de 
Madeira. Rev. da Madeira. v.4. n.26. 1995, pp. 34-39. 
17 According to IBGE (Geographic and Statistic Brazilian Institute). Available at: 
<http://www.ibge.gov.br/estadosat/temas.php?sigla=pa&tema=extracaovegetal2007>. 
18 CENTRO NACIONAL DE REFERÊNCIA EM BIOMASSA - CENBIO. Panorama do potencial de 
biomassa no Brasil. Brasília; Dupligráfica, 2003. 80 p.apud ELETROBRÁS 1ºFórum Capixaba de 
Energia. Available at: <http://www.aspe.es.gov.br/PALESTRAS/Renata%20Falc%C3%A3o%20-
%20Energias%20Renov%C3%A1veis-Vit%C3%B3ria%20Final.pdf>. Last visit on April 11th, 2011. 
19 SILVA, I. T. et al. Uso do caroço de açaí como possibilidade de desenvolvimento sustentável do meio 
rural, da agricultura familiar e de eletrificação rural no estado do Pará. 2004. Available at: 
<http://www.feagri.unicamp.br/energia/agre2004/Fscommand/PDF/Agrener/Trabalho%2059.pdf>. Last 
visit on: April 11th, 2011. 
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The production of açaí in the state of Pará in the year of 2008 was 107,028 tons20. The pit 
corresponds to 85% of the weight of açaí21; therefore the açaí pit production was around 90,973 
tons in the year of 2008. 

The project activity utilized approximately 4,922.63 tons of açaí pits per year, representing 
around 5 % of the total of the amount produced. Therefore, the project activity did not disturb 
this renewable fuel market once there is availability of this kind of biomass. 

 

B) Leakage relating to the non-renewable biomass shall be assessed from ex-post surveys of 
users and areas from where biomass is sourced. 

The following potential sources of this type of leakage were identified: 

- Use/diversion of non-renewable biomass saved under the project activity by non-project 
households/users who previously used renewable energy sources. If this leakage assessment 
quantifies an increase in the use of non- renewable biomass used by the non-project 
households/users attributable to the project activity then baseline is adjusted to account for the 
quantified leakage. 

- Use of non-renewable biomass saved under the project activity to justify the baseline of other 
project activities can also be potential source of leakage. If this leakage assessment quantifies a 
portion of non-renewable biomass saved under the project activity that is used as the baseline of 
other project activity then baseline is adjusted to account for the quantified leakage. 

- Increase in the use of non-renewable biomass outside the project boundary to create non-
renewable biomass baselines can also be potential source of leakage. If this leakage assessment 
quantifies an increase in use of non-renewable biomass outside the project boundary then 
baseline is adjusted to account for the quantified leakage. 

It is expected that the carbon credits incomes will stimulate the use of renewable biomass to 
other ceramics presenting a huge possibility for sustainable development in the region. 
Therefore, the sources of leakages mentioned above are not applicable as the project activity 
does not displace the use of renewable biomass of a non-project user due to the likely decrease 
in the use of non-renewable biomass in the region, and there is current great amount of 
renewable biomasses available locally as described before. The non-renewable biomass that 
would be utilized in this project activity is not being saved for other project activity, since other 
ceramic companies were already consuming wood from non sustainable forest management 
(common practice). 

With the implementation of the project activity, Kamiranga Ceramic avoided the consumption 
of non-renewable wood, helping the conservation of the Amazon Rainforest in Amazonian 
biome, besides the ecological and social benefits to the region. 

 
C) If the equipment is transferred from another activity or if the existing equipment is 
transferred to another activity, leakage is to be considered. 

This leakage is not applicable for this project activity as there was no transference of equipment, 
in spite of new equipments had to be acquired.  

Due to all the explanations described above, the present project activity did not encompass any 
type of leakage. 

 

                                                 
20 Available at: http://www.ibge.gov.br/estadosat/temas.php?sigla=pa&tema=extracaovegetal2008. Last visit on 
March 2nd, 2010. 
21 Source:  <http://minhasfrutas.blogspot.com/2008/12/importancia-economica-do-aai.html>. Last Visit on:April 
11th, 2011. 
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Emission Reductions 

The crediting period of this Monitoring Report contemplates the period from February 01st, 
2010 to February 28th, 2011. The emission reductions of this period are shown in the tables 
below: 

Table 3. Quantity of non-renewable native wood that would be utilized in the absence of the project 
and emission reductions due to the project activity at Kamiranga Ceramic 

Emission Reductions of Kamiranga Ceramic 

Period PRy (ton of ceramic 
units) By (ton) ERy(tCO2e) 

February 2010 2,201 1,783 2,240 

March 2010 2,532 2,051 2,577 

April 2010 2,337 1,893 2,379 

May 2010 2,339 1,895 2,381 

June 2010 2,502 2,027 2,547 

July 2010 2,882 2,334 2,933 

August 2010 2,730 2,211 2,779 

September 2010 2,658 2,153 2,706 

October 2010 2,729 2,210 2,778 

November 2010 2,849 2,308 2,900 

December 2010 2,697 2,184 2,745 

Total 2010 28,455 23,049 28,965 
January 2011 2,659 2,154 2,706 

February 2011 2,332 1,889 2,374 

Total 2011 4,991 4,043 5,080 

 

Total Emission Reductions 
Table 4. Total Emission Reductions for the project activity 

ERy 

Period PRy (ton of ceramic 
units) By (ton) ERy (tCO2e) 

February to 
December, 2010 

28,455 23,049 28,965 

January to February, 
2011 

4,991 4,043 5,080 

Total 33,446 27,092 34,045 
 

Emission Reductions from February 1st, 2010 to February 28th, 2011 - methodology 
AMS-I.E: Switch from Non–Renewable Biomass for Thermal Applications by the User 

– (Version 01 - Valid from February 01st, 2008 to April 08th, 2010) 

 

QA/ QC procedure results 

Table 5. Production and biomass predicted and monitored at Cavalcante Ceramic 

  VCS PD Monitoring Period 
Double Check (QA/QC 

Procedure) 
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Production (ton of pieces) 36,140 33,446.43 

The thermal energy 
generated per ton of 

ceramic pieces produced 
at Kamiranga Ceramic 
during the monitored 

period was higher than 
the VCS PD. 

Sawdust Consumption (ton) 4,342 3,185.96 

Açaí Consumption (ton) - 5,332.85 

Thermal Energy generated 
(TJ) 

36.35 87.81 

Thermal energy per ton of 
pieces produced (TJ/ton of 

pieces) 
0.001 0.003 

 
 

B.6. Monitoring results 

Therefore, based on Category AMS-I.E: Switch from Non-renewable Biomass for Thermal 
Applications by the User (Version 01 - Valid from February 01st, 2008 to April 08th, 2010) and 
on monitored data as well considering the high contribution to sustainability, the project 
participants request carbon credits due to emissions reductions achieved by the project activity, 
which are equal to 34,045tCO2e. 

The contribution to sustainability was monitored applying the SOCIALCARBON Standard®, 
which is based in six main pointers: Technology; Natural; Financial; Human; Social and Carbon 
Resources. 

 

B.7. Date of completion of the monitoring report and the name of the responsible 
person(s)/entity(ies) 

The responsible for project monitoring is Mr. Gleydson Moura, from Kamiranga Ceramic. 

The monitoring report was completed in August 23rd, 2011 by Marcelo Hector Sabbagh 
Haddad, Gabriel Fernandes de Toledo Piza, Mariana dos Santos Silva, Mariana Broso Fieri, 
Thiago de Avila Othero and Camila Vaccari, from Sustainable Carbon – Projetos Ambientais 
LTDA. 


