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SECTION A. General description of small-scale project activity

A.1 Title of the small-scale project activity:
>>
CAMIL Itaqui Biomass Electricity Generation Project
Version: 4
Date: 15 September 2009

This PDD is developed with the purpose of the renewal of the crediting period of the CAMIL Itaqui Biomass
Electricity Generation Project (ref 0231).

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

Purpose
The CAMIL Itaqui Biomass Electricity Generation Project developed by CAMIL is a biomass electricity
generation project located in Itaqui city, Rio Grande do Sul state, Brazil, which is operational since 2001.
The electricity consumption from the grid was totally displaced by the power plant. In addition, the CAMIL
biomass plant in Itaqui has potential to produce a surplus of energy that can be sold to the grid. The purpose
of the project is to avoid methane emissions due to the decay of unutilised rice husks and to avoid carbon
emissions related to grid connected electricity generation.

Explanation of how the proposed project activity reduces greenhouse gas emissions
CAMIL is a rice mill company, with the production of paddy rice and rice oil to the internal market as its
core business. CAMIL is the biggest rice company in Brazil (Brazilian Rice Year Book 2005, pg. 59)1.

The main activity in the region where the project will be located is rice production and processing. Rice mills
generate huge amounts of biomass residues (mainly rice husks). Brazilian and local state legislation prohibits
the unlicensed displacement and/or uncontrolled burning of that rice husks, as well as it restricts the land
filling of rice husks, allowing the displacement in previously licensed areas. As result, huge amount of rice
husks were left to decay in these licensed areas.

The CAMIL project consists in a biomass electricity unit with 4.2 MWe of installed capacity using rice
husks residues as fuel. Currently, CAMIL demands a maximum of 3.5 MWe resulting in an amount of 0.7
MWe to be sold to the grid. The thermal capacity of the plant designed for process heat is 7.8 MWth. The
overall thermal generation capacity of the plant is 30.35 MWth. No emission reductions will be claimed from
renewable heat production, since the projects replaces an old thermal biomass fuelled boiler.

The only type of biomass that CAMIL uses as fuel on the boiler is its own rice mill residues. The amount of
biomass used by third suppliers is null, so the company does not depend on external sources of biomass to
maintain the power plant fully operational. Internal transportation of fuel is fully attended with electrical
screws, conveyors and elevators.

1 Rosa, Gilson R. Da Et. Al., Anuário Brasileiro do Arroz 2005, Gazeta Santa Cruz, Santa Cruz do Sul, Brasil, 2005, pg
59
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A.4. Technical description of the small-scale project activity:

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

A.4.1.1. Host Party(ies):
>>

Brazil

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

Rio Grande do Sul State

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

Itaqui

A.4.1.4. Details of physical location, including information allowing the unique
identification of this small-scale project activity :
>>

CAMIL is a rice mill located in Itaqui City, eastern region of Rio Grande do Sul State, at the address: Rua
Dr. Afonso Escobar, 1193 – Estação, CEP 97650-000 – Itaqui City, which the geographical coordinates are:
Latitude: -29° 8’ 17.9196”, Longitude: -56° 33’ 9.972”

The landfill where the rice husks that are not fired in the boiler is located at Sesmaria Rocha, Primeiro
Distrito do município de Itaqui – Itaqui City, which the geographical coordinates are:
Latitude: 29° 11’ 14.59”, Longitude: 56° 28’ 51.20”.

The store house location*, where a certain amount of husks are stored temporally and to supply the power
plant when the rice mill stops is located at Borges de Medeiros, 2225 – Itaqui City, which the geographical
coordinates are:
Latitude: 29° 8’ 28.9284”, Longitude: 56° 32’ 30.9552”.

*AMS-III.E states that project activity emissions consist of: “Incremental distances between the collection
points to the project site as compared to the beseline disposal site”. The distance of the rice husks travelled to
the baseline disposal site is approximately 12 km and the distance to and from the storage house of the rice
husks before it is combusted is approximately 4 km as observed by the DOE. Therefore there is no
incremental distance travelled when these are compared and it does not represent project emissions.
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A.4.2. Type and category(ies) and technology/measure of the small-scale project activity:

As per appendix B of the simplified modalities and procedures for small-scale CDM project activities, the
project activity falls under the following two categories:

Type I; Category I.C.: Thermal energy for the user with or without electricity (version 13)

Type III; Category III.E.: Avoidance of methane production from biomass decay through controlled
combustion, gasification or mechanical/thermal treatment (version 15.1)

Justification of how the proposed CDM project adheres to the applicability criteria of the selected
project categories.

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

Type I project activities are defined as renewable energy project activities with a maximum output capacity
equivalent to up to 15 megawatts (or an appropriate equivalent) (decision 17/CP.7, paragraph 6 (c) (i)). AMS
I.C explicates that the thermal generation capacity shall be less than 45 MW. The project comprises
combustion of renewable rice husks in a biomass boiler for electricity generation. The overall thermal
generation capacity of the plant is 30.35 MWth, which is well below the above mentioned maximum output
capacities.

Type III; Category III.E.: Avoidance of methane production from biomass decay through controlled
combustion, gasification or mechanical/thermal treatment.

Type III project activities are defined as other project activities that both reduce anthropogenic emissions by
sources and directly emit less than 60 kilotonnes of carbon dioxide equivalent annually over the entire
crediting period. According to the ex-ante determination of the emission reductions, the reductions in the
second crediting period could reach up to 17.852 tCO2eq/year, which is well below the limit of 60 kilotonnes
of carbon dioxide equivalent annually.

Use of environmentally sound technologies and transfer of know how

The CAMIL project has been operational since 2001 using state of art of conventional Rankine steam cycle.
The combustion of the fuel has been performed with proven technologies like a medium pressured boiler (22
bar). The power plant control is supervised by a high standard automation set of LPCs and computers. A
condensing steam turbine drives an electrical generator. The energy is managed by control panels and
devices that keep a steady condition of voltage, frequency and load. Under currently operational conditions,
the boiler produces 35,000 kg/h of steam at 22 bar and 350°C while it consumes 7,500 kg/h of rice husks.
The steam feeds a multistage steam condensing turbine at 0.09 bar. Before the turbine inlet, part of the total
steam generated is deviated to process heat. The steam turbine drives a 3 phase synchronous generator
producing up to 4,200 kWe at 13,800 V and 60 Hz.

An integration panel allows synchronicity and full load control for the auxiliary power plant services, rice
mill and export to the grid. Electricity is sent to the utility distribution lines through a transformer of 13.8
kV. The project has obtained all necessary licenses and complies with the Brazilian and State environmental
standards, mainly regarding the control of flue gas emissions and wastes. The ash from the plant is sold as a
beneficial by-product.
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SECTION B. Application of a baseline and monitoring methodology

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

Type I; Category I.C.: Thermal energy for the user with or without electricity (version 13)

Type III; Category III.E.: Avoidance of methane production from biomass decay through controlled
combustion, gasification or mechanical/thermal treatment (version 15.1)

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

Type I; Category I.C.: Thermal energy for the user with or without electricity (version 13)

Type I project activities are defined as renewable energy project activities with a maximum output capacity
equivalent to up to 15 megawatts (or an appropriate equivalent) (decision 17/CP.7, paragraph 6 (c) (i)).

The project comprises combustion of renewable rice husks in a biomass boiler for electricity generation. The
overall thermal generation capacity of the plant is 30.35 MWth, which is below the limit for type I projects2.

Applicability Criteria

The applicability criteria of the AMS IC version 13 are:
1. This category comprises renewable energy technologies that supply individual households or users with

thermal energy that displaces fossil fuels. Examples include solar thermal water heaters and dryers, solar
cookers, energy derived from renewable biomass for water heating, space heating, or drying, and other
technologies that provide thermal energy that displaces fossil fuel. Biomass-based co-generating systems
that produce heat and electricity are included in this category.

2. Where thermal generation capacity is specified by the manufacturer, it shall be less than 45 MW.
3. For co-fired systems3 the aggregate installed capacity (specified for fossil fuel use) of all systems

affected by the project activity shall not exceed 45 MWth. Cogeneration projects that displace/ avoid
fossil fuel consumption in the production of thermal energy (e.g. steam or process heat) and/or electricity
shall use this methodology. The capacity of the project in this case shall be the thermal energy
production capacity i.e., 45 MWth.

4. In the case of project activities that involve the addition of renewable energy units at an existing
renewable energy facility, the total capacity of the units added by the project should be lower than 45
MWth and should be physically distinct from the existing units.

The project conforms to the conditions mentioned above in the following ways:
1. The project consists of a biomass-based cogeneration-system that produces heat and electricity.
2. The overall thermal generation capacity of the plant is 30.35 MWth, which is well below the limit of 45

MWth.

2 The boiler plate indicates a thermal generation capacity of 26.100.000 kcal/h which corresponds to 30.35 MWh.
3 Co-fired system uses both fossil and renewable fuels.
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3. The system is not a co-fired system.
4. The project involves the installation of a biomass-based cogeneration system replacing an old thermal

only biomass based generation unit. The cogeneration system is physically distinct from the old unit.

It is concluded that category AMS I.C. version 13 is applicable to the small-scale project activity. In the first
crediting period AMS I.D version 7 was used. However, biomass fired cogeneration systems are not eligible
anymore in AMS I.D version 13, and therefore AMS I.C version 13 is applied in the second crediting period.

Type III; Category III.E.: Avoidance of methane production from biomass decay through controlled
combustion, gasification or mechanical/thermal treatment (version 15.1).

Type III project activities are defined as other project activities that both reduce anthropogenic emissions by
sources and directly emit less than 60 kilotonnes of carbon dioxide equivalent annually (decision 17/CP.7,
paragraph 6 (c) (iii).

Applicability Criteria

The applicability criteria of the Category III.E. 'Avoidance of methane production from biomass decay
through controlled combustion', version 15.1 are:

Technology/measure

1. This project category comprises measures that avoid the production of methane from biomass or other
organic matter that:
a) Would have otherwise been left to decay under clearly anaerobic conditions throughout the crediting

period in a solid waste disposal site without methane recovery, or
b) Is already depositing in a waste disposal site without methane recovery.

2. Due to the project activity, decay of the wastes of type referred to in paragraph 1 (a) and/or (b) above is
prevent through one of the following measures:
a) Controlled combustion.
b) Gasification to produce syngas/producer gas
c) Mechanical/thermal treatment to produce refuse-derived fuel (RDF) of stabilized biomass (SB).

3. The produced RDF/SB shall be used for combustion either on site or off-site.

4. In case of stockpiles of wastes baseline emission calculations as described in the “Tool to determine
methane emissions avoided from dumping waste at a solid waste disposal site” shall be adjusted.
Stockpiles can be characterized as waste at disposal sites that consist of wastes of a homogeneous nature
with similar origin (e.g. rice husks, empty fruit bunches of oil palm, sawmill waste, etc.).

5. Measures are limited to those that result in emission reductions of less than or equal to 60 kt CO2

equivalent annually.

6. Where in the baseline usually there is a reduction in the amount of waste through regular open burning or
removal for other applications, the use of the “tool to determine methane emission avoided from dumping
waste at a solid waste disposal site” shall be adjusted to take account of this burning of removal in order
to estimate correctly the baseline emission.
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7. The project activity does not recover or combust methane unlike AMS III.G. Nevertheless, the location
and characteristics of the disposal site in the baseline condition shall be known, in such a way as to allow
the estimation of its methane emissions.

8. If the project activity involves combustion, gasification or mechanical/thermal treatment of partially
decayed waste mined (i.e. removed) from a solid waste disposal site in addition to freshly generated waste
the project participants shall demonstrate that there is adequate capacity of the combustion, gasification of
mechanical/thermal treatment facility to treat the newly generated wastes in addition to the partially
decayed wastes removed from the disposal site. Alternately justifications for combusting, gasifying or
mechanically/thermally treating the partially decayed wastes instead of the newly generated wastes shall
be provided.

9. If the combustion facility, the produced syngas, producer gas or RDF/SB is used for heat and electricity
generation within the project boundary, that component of the project activity shall use a corresponding
methodology under type I project activities.

10.In case of RDF/SB production, project proponents shall provide evidence that no GHG emissions occur,
other than biogenic CO2, due to chemical reactions during the thermal treatment process for example
limiting the temperature of thermal treatment to prevent the occurrence of pyrolysis and/or the stack gas
analysis.

11.In case of gasification, the process shall ensure that all the syngas produced, which may contain non-CO2
GHG, will be combusted and not released unburned to the atmosphere. Measures to avoid physical
leakage of the syngas between the gasification and combustion sites shall also be adopted.

12.In case of RDF/SB processing, the produced RDF/SB should not be stored in such a manner as resulting
in high moisture and low aeration favoring anaerobic decay. Project participants shall provide
documentation showing that further handling and storage of the produced RDF/SB does not result in
anaerobic conditions and do not lead to further absorption of moisture.

13.In case of RDF/SB processing, local regulations do not constrain the establishment of RDF/SB
production plants/thermal treatment plants nor the use of RDF/SB no chemical of other additives shall be
used.

14.During the mechanical/thermal treatment to produce RDF/SB no chemical shall be used.

15.In case residual waste from controlled combustion, gasification or mechanical/thermal is stored under
anaerobic conditions and/or delivered to a landfill emissions from residual waste shall to be taken into
account using the first order decay model (FOD) described in AMS III.G.

The project conforms to the conditions mentioned above in the following ways:

1. This project activity avoids the production of methane from biomass that would have otherwise been left
to decay in a waste disposal site without methane recovery.

2. Due to the project activity, decay is prevented through controlled combustion of rice husks and less
methane is sent to the atmosphere.

3. The project activity does not encompass RDF/SB production.
4. The baseline is stockpiling of the rice husks, therefore the ‘Tool to determine methane emissions avoided

from dumping waste at a solid waste disposal site’ will be adjusted.
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5. According to the ex-ante determination of the emission reductions, the reductions by avoidance of
methane emissions from rice husks in the second crediting period could reach up to 17,852 tCO2eq/year,
which is well below the limit of 60 kt of carbon dioxide equivalent annually.

6. In the baseline scenario the rice husks would have been left for decay in authorized open landfills and not
removed for other applications. After been sent to these landfills, the biomass would not be burnt or
removed for other applications.

7. The project activity does not recover or combust methane. Currently, CAMIL has been disposing the
surplus of rice husks that are not fired in the boiler in an authorized landfill near the power plant site. In
the baseline scenario, all rice husks would be disposed in this same landfill (see item B.3. for details).

8. The project activity does not involve combustion, gasification or mechanical/thermal treatment of
partially decayed waste mined (i.e. removed) from a solid waste disposal site.

9. AMS I.C version 13 is used for electricity generation from the combustion facility.
10.The project activity does not encompass RDF/SB production.
11.The project activity does not encompass gasification.
12.The project activity does not encompass RDF/SB processing.
13.The project activity does not encompass RDF/SB processing.
14.The project activity does not encompass RDF/SB processing.
15. The residual waste from the controlled combustion of rice husks is ash. Although the ash generated is

stored in landfills, it is defined as an inert material and according to table for DOCj of the IPCC 2006
Guidelines for National Greenhouse Gas Inventories, the DOCj for inert material is 0 which results in
zero emissions related to the ash.

It is concluded that category AMS III.E. version 15.1 is applicable to the small scale project activity.

B.3. Description of the project boundary:
>>

Category I.C.
In conformance with AMS-I.C version 13 the project boundary encompasses the physical, geographical site
of the renewable generation source.

Category III.E.
In conformance with category III.E. version 15.1 the project boundary are the the physical geographical
sites:
(a) Where the solid waste would have been disposed or is already deposited and the avoided methane

emission occurs in absence of the proposed project activity.
(b) Where the treatment of biomass through controlled combustion, gasification or mechanical/thermal

treatment takes place.
(c) Where the final residues of the combustion process will be deposited (this parcel is only relevant to

controlled combustion activities).
(d) And in the itineraries between them, where the transportation of wastes and combustion residues and/or

residues of gasification and mechanical/thermal treatment process occurs.

The rice husks are combusted for electricity generation at the site of the rice mill. This is also the location
where the rice husks are produced from the rice milling process and therefore no transport will take place of
rice husks that will be combusted. However, a limited amount of rice husks is stored in a storehouse, needed
to supply the power plant when the rice mill stops. The distance of the rice husks transport to the baseline
disposal site is approximately 12 km and the distance to and from the storage house of the rice husks before
it is combusted is approximately 4 km as observed by the DOE. Since there is no incremental distance
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between the collection points to the project site as compared to the baseline scenario, the transport to the
storehouse does not represent project emissions.

Combustion residues (ash) will be sent to landfill and the itinerary between them are within the project
boundary. The landfill is the same landfill where rice husks would be dumped in absence of the project
activity and is therefore also within the project boundary. The physical, geographical site of the rice mill is
indicated in paragraph A.4.1.The solid waste would have been disposed in a legalized landfill by the local
Environmental Authority in the absence of the proposed project activity.

The project boundary is illustrated in the figure below:

B.4. Description of baseline and its development:
>>

Category I.C
The project activity is a renewable biomass-based (rice husk) cogeneration system, which replaces
steam/heat produced from renewable biomass-based (rice husks) boiler and electricity imported from the
grid. The surplus electricity from the cogeneration plant will be delivered to the grid.

AMS-I.C paragraph 7, describes the following:
Cogeneration projects shall use one of the five following options for baseline emission calculations
depending on the technology that would have been used to produce the thermal energy and electricity in the
absence of the project activity:
a) Electricity is imported from the grid and steam/heat is produced using fossil fuel;
b) Electricity is produced in an onsite captive power plant (with a possibility of export to the grid) and

steam/heat is produced using fossil fuel;

Rice mill Thermal Power Plant

Ash Electricity Process steam

PROJECT BOUNDARY

Landfill
Rice husks

12 km

Rice husks

Internally 0 km

Store
house

Rice husks

2 km

Rice husks

2 km
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c) A combination of (a) and (b);
d) Electricity and steam/heat are produced in a cogeneration unit, using fossil fuel.
e) Electricity is imported from the grid and/or produced in an on-site captive power plant (with a

possibility of export to the grid); steam/heat is produced from renewable biomass4.

Option 7(e) has been chosen for the baseline calculations, since in the baseline situation electricity is
imported from the grid and steam/heat is produced from renewable biomass.

AMS-I.C paragraph 9 states that:
“Baseline emissions for electricity imported from the grid shall be calculated as the amount
of electricity produced with the renewable energy technology (GWh) multiplied by the CO2

emission factor of that grid. The emission factor for grid electricity shall be calculated as per the
procedures detailed in AMS I.D”

The CAMIL power plant does not import electricity from the grid to run the power plant equipments. It is the
rice mill that imports electricity from the grid when the power plant is not generating enough energy.
Considering this, the baseline emissions for electricity imported from the grid is not applied to the CAMIL
power plant project.

AMS-I.C paragraph 14 states that:
For case 7 (e), baseline emissions from the production of electricity shall be calculated as per paragraph 11.
Emission reductions from heat generation are not eligible.

Conform paragraph 14 no emission reduction will be claimed from the heat generation.

AMS I.C paragraph 11 describes that:
The emission factor for the displacement of electricity should reflect the emissions intensity of the captive
power plant and the grid. If annual electricity produced in the project activity is less than or equal to the sum
of captive generation and net grid import (average of most recent three years data), the emission factor shall
be calculated as the weighted average of captive electricity generation and the net grid electricity import. If
annual electricity produced in the project activity is greater than the sum of captive generation and net grid
import (average of most recent three years data), lower of the two i.e., emission factor of the grid or the
emission factor of the captive plant shall be used for the incremental generation (i.e., the difference between
the electricity generation in the project activity and the sum of captive generation and net grid import).

The annual electricity produced in the project activity is greater than the net grid import and no captive
power plant was available in the baseline situation. Therefore, the emission factor of the grid will be applied.
Conform the clarification SSC_174 from SSC WG, electricity imported from the grid as well as surplus
electricity supplied to the grid are eligible under AMS I.C.

The baseline emissions will be calculated as the emissions from the production of electricity. The baseline is
the amount of electricity (MWh) produced by the renable generating unit multiplied by an emission
coefficient (measured in kg CO2eq/MWh) calculated in a transparent and conservative manner.

The baseline emissions (BEy) resulting from the electricity supplied and/or not consumed from the grid is
calculated as follows, where EGy is the net electricity generated from the Project.

4 Baseline biomass consumption may include a small amount of complementary fossil fuel as under this scenario, no
emission reduction can accrue on account of heat generation.
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GWPCH4 = Global Warming Potential (GWP) of methane, valid for the relevant commitment period
OX = Oxidation factor (reflecting the amount of methane from SWDS that is oxidized in the soil

or other material covering the waste)
F = Fraction of methane in the SWDS gas (volume fraction) (0.5)
DOCf = Fraction of degradable organic carbon (DOC) that can decompose
MCF = Methane correction factor
Wj,x = Amount of organic waste type j prevented from disposal in the SWDS in the year x (tons)
DOCj = Fraction of degradable organic carbon (by weight) in the waste type j
kj = Decay rate for the waste type j
j = Waste type category (index)
x = Year during the crediting period: x runs from the first year of the first crediting period (x =

1) to the year y for which avoided emissions are calculated (x = y)
y = Year for which methane emissions are calculated

Since only rice husks are prevented from disposal, there is only one waste type category j, the index j is
therefore not needed in this project.

The first year of the first crediting period started on 1 July 2000. The year x = 1 therefore corresponds with
the period 1 July 2001 – 30 June 2002, x = 2 with the period 1 July 2002 – 30 June 2003, etc.

Key assumptions in the determination of the following data are provided below.
1. Oxidation factor OX,
2. Methane Correction Factor MCF,
3. Amount of waste prevented from disposal Wj,x

4. Fraction of degradable organic carbon DOCj and
5. Decay rate k

1. Oxidation Factor, OX

OX = 0.1

Considering: the solid waste disposal site is covered with oxidizing material such as soil or compost.

2. Methane Correction Factor MCF

MCF = 0.28

Default value stated in AMS III.E version 15.1.

3. Amount of waste prevented from disposal Wj,x

The amount of waste prevented from disposal in year x is calculated in the following way:

Wj,x = Qbiomass,x * (1 – MC)

Where:
Wj,x Amount of rice husks prevented from disposal in the SWDS in the year x (tonnes/year, dry basis)
Qbiomass,x Amount of rice husks prevented from disposal in the SWDS in the year x (tonnes/year, wet basis)
MC Moisture Content (% by weight)
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Qbiomass,x = Qbiomass_total,x - Qbiomass_baseline

Where:
Qbiomass,x Amount of rice husks prevented from disposal in the SWDS in the year x (tonnes/year, wet

basis)
Qbiomass_total,x Total amount of biomass consumed in the project activity in the year x (tonnes/year, wet

basis)
Qbiomass_baseline Amount of biomass consumed during the baseline scenario in the absence of the project

activity (tonnes/year, wet basis)

In absence of the project activity, most rice husks were left for decay and only a small part of the husks were
used to provide heat. This quantity is indicated as Qbiomass_baseline and needs to be subtracted from Qbiomass_total

to determine what amount of rice husks is prevented from disposal in the SWDS in year x. Qbiomass_baseline is
determined based on data available from the year 2000 when the CAMIL Itaqui biomass electricity
generation plant was not installed yet.

Qbiomass_total,x = Qgenerated, x – Qremoved, x

Where:
Qgenerated, x Amount of rice husks produced in the year x (tonnes/year)
Qremoved, x Amount of rice husks removed by truck to landfill in the year x (tonnes/year)

Qgenerated, x = HC * RPwith-husks, x

Where:
HC Rice Husk Content of husky rice (weight %)
RPwith-husks, x Amount of rice with husks produced in the year x (tonnes/year)

Qremoved, x = NIrice husk,x * CTrice husk,x*drice husk

Where:
NI rice husk,x Number of invoices for rice husk transportation in the year x
CTrice husk,x Volumetric truck capacity in the year x (m3)
drice husk Rice husk density (tonnes/m3)

Qbiomass_baseline = Qgenerated, baseline – Qremoved, baseline

Where:
Qgenerated, baseline Amount of rice husks produced in the baseline scenario (tonnes/year)
Qremoved, baseline Amount of rice husks removed by truck to landfill in the baseline scenario (tonnes/year)

Qgenerated, baseline = HC * RPwith-husks,baseline

Where:
RPwith-husks, baseline Amount of rice with husks produced in the baseline scenario (tonnes/year)
HC Rice Husk Content of rice with husks (weight %)

Qremoved, baseline = NIrice husk, baseline * CTrice husk, baseline* drice husk
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ERIC = Emission reduction due to thermal energy for the user with or without electricity (tonnes CO2-eq)
BEel = Baseline Emissions of electricity generation (tonnes CO2eq)

Baseline emissions

The baseline is the electricity produced by the renewable generating unit (in MWh) multiplied by an
emission coefficient (measured in tonnes CO2eq/MWh) calculated in a transparent and conservative manner.

The baseline emissions (BEy) resulting from the electricity supplied and/or not consumed from the grid is
calculated as follows, where EGy is the net electricity generated from the Project and EFgrid, CM,y the emission
factor.

BEy = EGy * EFgrid,CM,y

As defined in the “Tool to calculate the emission factor for an electricity system” (version 1.1, EB 35, Annex
12) project participants shall apply the following six steps in order to evaluate the baseline emission factor:

STEP 1. Identify the relevant electric power system.

The DNA of the host country has published a delineation for the project electricity system, this is the
Brazilian National Interconnected System (SIN). This delineation will be used.

STEP 2. Select an operating margin (OM) method.

As defined in the ‘Tool to calculate the emission factor for an electricity system’, the calculation of the
operating margin emission factor (EFgrid, OM,y) is based on one of the following methods:
(a) Simple OM, or
(b) Simple adjusted OM, or
(c) Dispatch data analysis OM, or
(d) Average OM.

Following the host country DNA, the Dispatch data analysis method has been selected for determination of
the OM. Regarding the data vintage: the year in which the project activity displaces electricity, will be used.

STEP 3. Calculate the operating margin emission factor according to the selected method.

The Operating Margin emission factor will be obtained directly from the Brazilian Ministry of
Science and Technology website: http://www.mct.gov.br/index.php/content/view/74689.html where
the dispatch data is published.

STEP 4. Identify the cohort of power units to be included in the build margin (BM).

The Brazilian government has performed this step. Details on the identification of the cohort of power units
to be included in the build margin can be found at Brazilian Ministry of Science and Technology website
http://www.mct.gov.br/index.php/content/view/73318.html. Regarding vintage of data, in the first crediting
period the build margin emission factor has been calculated ex-ante. Therefore, option 1 given in the tool
‘Tool to calculate the emission factor for an electricity system’, step 4, will be followed, which states that for
the second crediting period, the build margin emission factor should be updated based on the most recent
information available on units already built at the time of submission of the request for renewal of the
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Since only rice husks are prevented from disposal, there is only one waste type category j, the index j is
therefore not needed in this project.

The first year of the first crediting period starts on 1 July 2001. The year x = 1 therefore corresponds with the
period 1 July 2001 – 30 June 2002, x = 2 with the period 1 July 2002 – 30 June 2003, etc.

Key assumptions in the determination of the following data are provided below.
1. Oxidation factor OX,
2. Methane Correction Factor MCF,
3. Amount of waste prevented from disposal Wj,x

4. Fraction of degradable organic carbon DOCj and
5. Decay rate k.

1. Oxidation Factor, OX

OX = 0.1

Considering: the solid waste disposal site is not covered with oxidizing material such as soil or compost.

2. Methane Correction Factor MCF

MCF = 0.28

Default value stated in AMS III.E version 15.1.

3. Amount of waste prevented from disposal Wj,x

The amount of waste prevented from disposal in year x is calculated in the following way:

Wj,x = Qbiomass,x * (1 – MC)

Where:
Wj,x Amount of rice husks prevented from disposal in the SWDS in the year x (tonnes/year, dry basis)
Qbiomass,x Amount of rice husks prevented from disposal in the SWDS in the year x (tonnes/year, wet basis)
MC Moisture Content (% by weight)

Qbiomass,x = Qbiomass_total,x - Qbiomass_baseline

Where:
Qbiomass,x Amount of rice husks prevented from disposal in the SWDS in the year x (tonnes/year, wet

basis)
Qbiomass_total,x Total amount of biomass consumed in the project activity in the year x (tonnes/year, wet

basis)
Qbiomass_baseline Amount of biomass consumed during the baseline scenario in the absence of the project

activity (tonnes/year, wet basis)

In absence of the project activity, most rice husks were left for decay and only a small part of the husks were
used to provide heat. This quantity is indicated as Qbiomass_baseline and needs to be subtracted from Qbiomass_total

to determine what amount of rice husks is prevented from disposal in the SWDS in year x. Qbiomass_baseline is
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determined based on data available from the year 2000 when the CAMIL Itaqui biomass electricity
generation plant was not installed yet.

Qbiomass_total,x = Qgenerated, x – Qremoved, x

Where:
Qgenerated, x Amount of rice husks produced in the year x (tonnes/year)
Qremoved, x Amount of rice husks removed by truck to landfill in the year x (tonnes/year)

Qgenerated, x = HC . RPwith-husks, x

Where:
HC Rice Husk Content of husky rice (weight %)
RPwith-husks, x Amount of rice with husks produced in the year x (tonnes/year)

Qremoved, x = NIrice husk,x * CT rice husk,x*drice husk

Where:

NIrice husk,x Number of invoices for rice husk transportation in the year x
CTrice husk,x Volumetric truck capacity in the year x (m3)
drice husk Rice husk density (tonnes/m3)

Qbiomass_baseline = Qgenerated, baseline – Qremoved, baseline

Where:
Qgenerated, baseline Amount of rice husks produced in the baseline scenario (tonnes/year)
Qremoved, baseline Amount of rice husks removed by truck to landfill in the baseline scenario (tonnes/year)

Qgenerated, baseline = HC . RPwith-husks,baseline

Where:
RPwith-husks, baseline Amount of rice with husks produced in the baseline scenario (tonnes/year)
HC Rice Husk Content of rice with husks (weight %)
Qremoved, baseline = NIrice husk, baseline * CTrice husk, baseline*drice husk

Where:

NIrice husk, baseline Number of invoices for rice husk transportation in the baseline scenario
CTrice husk, baseline Volumetric truck capacity in the baseline scenario (m3)
drice husk Rice husk density (tonnes/m³)

4. Fraction of degradable organic carbon (by weight) in each waste type j (DOCj):
The ‘tool to determine methane emissions avoided from dumping waste at a solid waste disposal site
(version 04) provides the following table regarding determination of DOCj.

Waste type j
DOCj

(% wet waste)
DOCj

(% dry waste)

A. Wood and wood products 43 50
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According to AMS- III.E v16 article 17, the project emissions are calculated using the following formula:

PEy = PEy,comb + PEy,transp + PEy,power

where:
PEy project activity direct emissions in the year “y” (tonnes of CO2 equivalent)
PEy,comb emissions through combustion of non-biomass carbon in the year “y” (tCO2e)
PEy,transp emissions through incremental transportation in the year “y” (tCO2e)
PEy,power emissions through electricity or diesel consumption in the year “y” (tCO2e)

(i) Emissions through combustion of non-biomass carbon in the year “y”:

PEy,comb = Qy,non-biomass * 44/12 + Qy,fuel * Ey,fuel

where:
Qy,non-biomass Non-biomass carbon of the waste combusted in the year “y” (tonnes of carbon)
Qy,fuel Quantity of auxiliary fuel used in the year “y” (tonnes)
Ey,fuel CO2 emission factor for the combustion of the auxiliary fuel (tonnes CO2 per tonne fuel,

according to IPCC Guidelines)

The CO2 emissions related to combustion of non-biomass carbon content of the waste are zero because the
project only combust rice husks, which is 100% biomass, therefore PEy, comb = 0

(ii) Emissions through incremental transportation in the year “y”:

PEy,transp = (Qy/CTy) * DAFw * EFCO2 + (Qy,ash/CTy,ash) * DAFash * EFCO2 + (Qy,RDF/SB/CTy,RDF/SB) * DAF
RDF/SB * EFCO2

where:
Qy quantity of waste combusted in the year “y” (tonnes)
CTy average truck capacity for waste transportation (tonnes/truck)
DAFw average incremental distance for waste transportation (km/truck)
EFCO2 CO2 emission factor from fuel use due to transportation (kgCO2/km, IPCC default values or

local values can be used.
Qy,ash quantity of combustion residues produced in the year “y” (tonnes)
CTy,ash average truck capacity for combustion residues transportation (tonnes/truck)
DAFash average distance for combustion residues transportation (km/truck)
Qy,RDF/SB Quantity of RDF/SB produced in the year “y” (tonnes)
CTy,RDF/SB Average truck capacity for RDF/SB transportation (tonnes/truck)
DAFRDF/SB Aggregate average distance for RDF/SB transportation to the storage in the production site

as well as to the end user sites (km/truck)

Only ash is transported as a result of the project activity.
Therefore: PEy,transp = (Qy,ash/CTy,ash) * DAFash * EFCO2

(iii) Emissions through electricity or diesel consumption in the year “y”:
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All electricity needed to run the rice husk power plant produced by the same power plant. So the used
electricity is renewable and the emissions through electricity or diesel consumption are zero.

Summarizing, only project emissions related to the ash transportation are calculated as follows:

PEy = PEy,transp = (Qy,ash/CTy,ash) * DAFash * EFCO2

where:
EFCO2 CO2 emission factor from fuel use due to transportation (kgCO2/km, IPCC default values

or local values can be used).
Qy,ash quantity of combustion residues produced in the year “y” (tonnes)
CTy,ash average truck capacity for combustion residues transportation (tonnes/truck)
DAFash average distance for combustion residues transportation (km/truck)

The quantity of combustion residues is calculated from rice husk production times the ash content in the
biomass. The truck capacity is determined once a year. A standard truck with a fixed volume is used and it´s
capacity will be verified each year as proposed in section B.7.1. The average distance between the project
and the ash displacement can be registered with the kilometer counter of a truck or car.

Formulae to supplement equations presented in AMS-III.E.

The amount of combustion residues produced is determined in the following way:

Qash = AC*Qbiomass,x

Where,
Qash quantity of combustion residues produced (tonnes/year)
AC ash content in rice husks (% weight)
Qbiomass Quantity of biomass treated under the project activity (tonnes/year)

Leakage

The controlled combustion technology is not equipment transferred from/to another activity. Therefore
leakage effects do not need to be considered.
Combined Emission Reductions

The total combined emission reduction of the bundle of project activities of type I.C. and III.E are:

ERtotal = ERIC + ERIIIE

ERtotal Total net emission reduction by the bundle of project activities (tonnes CO2 equivalent)
ERIC Emission reduction due to thermal energy for the user with or without electricity (tonnes CO2-eq)
ERIIIE Emission reduction by the avoidance of methane production from biomass decay through controlled

combustion (tonnes of CO2 eq)
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in order to estimate emission reductions in a conservative manner, a discount of
10% is applied to the model results.

Data / Parameter: OX
Data unit: Dimensionless
Description: Oxidation factor (reflecting the amount of methane from SWDS that is oxidised

in the soil or other material covering the waste)
Source of data used: Tool to determine methane emissions avoided from dumping waste at a solid

waste disposal site – Version 04
Value applied: 0.1
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

The solid waste disposal site is covered with oxidizing material such as soil or
compost.

Any comment:

Data / Parameter: F
Data unit: Dimensionless
Description: Fraction of methane in the SWDS gas (volume fraction)
Source of data used: 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value applied: 0.5
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :
Any comment: This factor reflects the fact that some degradable organic carbon does not

degrade, or degrades very slow, under anaerobic conditions in the SWDS. A
default value is recommended by the IPCC.

Data / Parameter: DOCj

Data unit: Dimensionless
Description: Fraction of degradable organic carbon (by weight) in the waste type j
Source of data used: 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value applied: 0.38
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

Rice husk is a waste classified as food waste type.
It was considered as % dry waste.

Any comment:

Data / Parameter: MCF
Data unit: Dimensionless
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Description: Methane Correction Factor
Source of data used: 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value applied: 0.28
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied:

Value has to be used according to AMS III.E v15.1 article 22.

Any comment: The methane correction factor accounts for the fact that unmanaged SWDS
produce less methane from a given amount of waste than managed SWDS,
because a larger fraction of waste decomposes aerobically in the top layers of
unmanaged SWDS.

Data / Parameter: DOCf

Data unit: Dimensionless
Description: Fraction of degradable organic carbon (DOC) that can decompose
Source of data used: 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value applied: 0.5
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :
Any comment:
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Data / Parameter: kj

Data unit: Dimensionless
Description: Decay rate for the waste type j
Source of data used: 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value applied: 0.1
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

According to the methodology III.E (Version 15.1) on page 6/10 the k value for
the relevant waste type must be the lowest value from the range provided for the
Boreal and Temperate Climate Zone as listed in table 3.3 in Chapter 3, volume
5 of 2006 Guidelines for National Greenhouse Gas Inventories.
Once MAT/PET =2>1, according to it the IPCC default value to be used is 0,1.

The MAT and PET data of the project activity location were obtained at
www.inmet.gov.br/clima and are as follows:

T (ºC) : 20ºC
MAT (%) : 1800 MAT/PET = 2>1
PET (%) : 900

*PET – Potential Evapotranspiration
Any comment:

Data / Parameter: EFdiesel,CO2

Data unit: tCO2e/Km
Description: Diesel Emission Factor
Source of data used: IPCC default value
Value applied: 0.00067
Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

This value was calculated using IPPC values according the formulae below:

((Net Calorific Value) x (C emission factor) x (Mass Conversion Factor) x
(Density))/(1000*(Truck diesel Consumption))

Net Calorific value = 43.33 TJ/ktonne diesel. Source : Ref 1, table 1-3, p 1.23
C emission factor = 20.2 tonnes C/TJ. Source : Ref 1, table 1.1, p 1.13.
Mass conversion factor = 44/12
Density = 0.84 kg/liter Source: Ref 2
Truck diesel consumption = 4 km/litre. Source Ref 1, table 1-31, p 1.74
‘uncontrolled’ shows 5.7/km/litre, however as to be conservative a value of 4
km/litre has been applied.

Ref 1: IPPC 1996 Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories Reference Manual (Volume 3)
Ref 2: Oak Ridge National Laboratory
http://bioenergy.ornl.gov/papers/misc/energy_conv.html

Any comment:
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MC Moisture Content (% by weight)
Qbiomass_total,x Total amount of biomass consumed in the project activity in the year x (tonnes/year, wet

basis)
Qgenerated,x Amount of rice husks produced in the year x (tonnes/year)
Qremoved,x Amount of rice husks removed by truck to landfill in the year x (tonnes/year)
Qbiomass_baseline Amount of biomass consumed during the baseline scenario in the absence of the project

activity (tonnes/year, wet basis)
Qgenerated, baseline Amount of rice husks produced in the baseline scenario (tonnes/year)
Qremoved, baseline Amount of rice husks removed by truck to landfill in the baseline scenario (tonnes/year)
HC Rice Husk Content of husky rice (% by weight)
RPwith-husks, x Quantity of rice with husks produced in the year x (tonnes/year)
RPwith-husks,,baseline Quantity of rice with husks produced in the baseline scenario (tonnes/year)
NI rice husk,x Number of invoices for rice husk transportation in the year x
CTrice husk,x Volumetric truck capacity in the year x (m3)
drice husk Rice husk density (tonnes/m3)
NIrice husk, baseline Number of invoices for rice husk transportation in the baseline scenario
CTrice husk, baseline Volumetric truck capacity in the baseline scenario (m3)

In absence of the project activity, most rice husks were left for decay and only a small part of the husks were
used to provide heat. This quantity is indicated as Qbiomass_baseline and needs to be subtracted from Qbiomass_total

to determine what amount of rice husks is prevented from disposal in the SWDS in year x. Qbiomass_baseline is
determined based on data available from the year 2000 when the CAMIL Itaqui biomass electricity
generation plant was not installed yet.

Because the quantity of rice husks prevented from disposal in the years x=0 to x =y determine the emission
reductions in year y, the emission reduction calculation is rather complex and is performed in an excel sheet,
which have been provided to the DOE. Information on historic rice husks consumption, prevented from
disposal is provided in Annex 3.

Project emissions

According to AMS-III.E v 16 the project emissions are calculated using the following formula:

PEy = PEy,comb + PEy,transp + PEy,power

where:
PEy project activity direct emissions in the year “y” (tonnes of CO2 equivalent)
PEy,comb emissions through combustion of non-biomass carbon in the year “y”
PEy,transp emissions through incremental transportation in the year “y”
PEy,power emissions through electricity or diesel consumption in the year “y”

The CO2 emissions related to combustion of non-biomass carbon content of the waste are zero because the
project only combust rice husks, which is 100% biomass. Only ash is transported as a result of the project
activity. All electricity needed to run the rice husk power plant produced by the same power plant. So the
used electricity is renewable and the emissions through electricity or diesel consumption are zero.

Therefore:
PEy = PEy,comb + PEy,transp + PEy,power = 0 + PEy,transp + 0 = PEy,transp
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Emissions through incremental transportation in the year “y”:

PEy,transp = (Qy/CTy) * DAFw * EFCO2 + (Qy,ash/CTy,ash) * DAFash * EFCO2 + (Qy,RDF/SB/CTy,RDF/SB) * DAF
RDF/SB * EFCO2

where:
Qy quantity of waste combusted in the year “y” (tonnes)
CTy average truck capacity for waste transportation of biomass (tonnes/truck)
DAFw average incremental distance for waste transportation (km/truck)
EFCO2 CO2 emission factor from fuel use due to transportation (kgCO2/km, IPCC default values or

local values can be used.
Qy,ash quantity of combustion residues produced in the year “y” (tonnes)
CTy,ash average truck capacity for combustion residues transportation (tonnes/truck)
DAFash average distance for combustion residues transportation (km/truck)
Qy,RDF/SB Quantity of RDF/SB produced in the year “y” (tonnes)
CTy,RDF/SB Average truck capacity for RDF/SB transportation (tonnes/truck)
DAFRDF/SB Aggregate average distance for RDF/SB transportation to the storage in the production site

as well as to the end user sites (km/truck)

The formulae used to calculate the project emissions will only consider the parcel related to the ash
transportation emissions as follows:

PEy,transp = (Qy,ash/CTy,ash) * DAFash * EFCO2

where:
EFdiesel,CO2 CO2 emission factor from fuel use due to transportation (tCO2/km, IPCC default values

or local values can be used.
Qy,ash quantity of combustion residues produced in the year “y” (tonnes)
CTy,ash average truck capacity for combustion residues transportation (tonnes/truck)
DAFash average distance for combustion residues transportation (km/truck)

The quantity of combustion residues is calculated from rice husk production times the ash content in the
biomass. The truck capacity will be determined once a year, since a standard truck with a fixed volume is
used; and its capacity will be verified each year as proposed in section B.7.1. The average distance between
the project and the ash displacement can be registered with the kilometer counter of a truck or car.

Formulae to supplement equations presented in category III.E of annex B.

The amount of combustion residues produced is determined in the following way:

Qash = AC*Qbiomass,x

Where,
Qash quantity of combustion residues produced (tonnes/year)
AC ash content in rice husks (% weight)
Qbiomass,x Quantity of biomass treated under the project activity (tonnes/year)

Leakage
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b) values for baseline emissions depend on husks prevented from waste disposal in previous years, therefore the Baseline emission
varies among the years of the second crediting period.

Combined Emission Reductions
The total combined emission reduction of the bundle of project activities of type I.C. and III.E are:

ERtotal = ERIC + ERIIIE

ERtotal Total net emission reduction by the bundle of project activities (tonnes CO2-equivalent)
ERIC Emission reduction by thermal energy for the user with or without electricity (tonnes CO2-
equivalent)
ERIIIE Emission reduction by the avoidance of methane production from biomass decay through controlled
combustion (tonnes CO2 equivalent)

B.6.4 Summary of the ex-ante estimation of emission reductions:
>>

Table 8: Net emission reduction from thermal energy for the user with or without electricity (AMS-
I.C)

Year
Estimation of project

activity emissions
(tCO2-e)

Estimation of
baseline emissions

(tCO2-e)

Estimation
of Leakage

(tCO2-e)

Estimation of
overall emission

reductions
(tCO2-e)

01 Jul 2008 - 30 Jun 2009 0 2.831 0 2.831
01 Jul 2009 - 30 Jun 2010 0 2.831 0 2.831
01 Jul 2010 - 30 Jun 2011 0 2.831 0 2.831
01 Jul 2011 - 30 Jun 2012 0 2.831 0 2.831
01 Jul 2012 - 30 Jun 2013 0 2.831 0 2.831
01 Jul 2013 - 30 Jun 2014 0 2.831 0 2.831
01 Jul 2014 - 30 Jun 2015 0 2.831 0 2.831

Total ( tCO2 e) 0 19,816 0 19,816

Table 9: Net emission reduction from avoidance of methane production from biomass decay through
controlled combustion (AMS-III.E)

Year
Estimation of project

activity emissions
(tCO2-e)

Estimation of
baseline emissions

(tCO2-e)

Estimation
of Leakage

(tCO2-e)

Estimation of
overall emission

reductions
(tCO2-e)

01 Jul 2008 – 30 Jun 2009 10.1 11,796 0 11,786
01 Jul 2009 - 30 Jun 2010 10.1 13,403 0 13,393
01 Jul 2010 - 30 Jun 2011 10.1 14,233 0 14,223
01 Jul 2011 - 30 Jun 2012 10.1 15,281 0 15,271
01 Jul 2012 - 30 Jun 2013 10.1 16,229 0 16,219
01 Jul 2013 - 30 Jun 2014 10.1 17,086 0 17,076
01 Jul 2014 - 30 Jun 2015 10.1 17,862 0 17,852

Total ( tCO2 e) 71 105,890 0 105,819
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Table 10: Aggregate ex ante determination emission reduction from thermal energy for the user with
or without electricity (AMS-I.C) and avoidance of methane production from biomass decay through
controlled combustion (AMS-III.E) over the second crediting period

Year

Net emission reduction
from grid connected

electricity production
(AMS-I.C)

(tCO2-e)

Net emission reduction from
avoidance of methane

production from biomass decay
through controlled combustion

(AMS-III.E)
(tCO2-e)

Aggregate emission
reduction
(tCO2-e)

01 Jul 2008 - 30 Jun 2009 2.831 11,786 14,617
01 Jul 2009 - 30 Jun 2010 2.831 13,393 16,224
01 Jul 2010 - 30 Jun 2011 2.831 14,223 17,054
01 Jul 2011 - 30 Jun 2012 2.831 15,271 18,101
01 Jul 2012 - 30 Jun 2013 2.831 16,218 19,049
01 Jul 2013 - 30 Jun 2014 2.831 17,076 19,907
01 Jul 2014 - 30 Jun 2015 2.831 17,852 20,683

Total ( tCO2 e) 19,816 105,819 125,635
Total number of years 7 7 7
Annual average over the second
crediting period

2,831 15,117 17,948

B.7 Application of a monitoring methodology and description of the monitoring plan:

B.7.1 Data and parameters monitored:

Category I.C

Data / Parameter: EGPJ,m

Data unit: MWh
Description: Electricity displaced by the project activity in the month m of year y
Source of data used: Electronic supervisory system of the biomass power plant
Measurement
procedures (if any):

The net electricity generated by the project activity is recorded in the electronic
supervisory system of the power plant.

Monitoring Frequency: Continuously. The electricity generated is continuously integrated and
registered on a monthly basis.

QA/QC procedures: The electronic supervisory system is an electronic and computational double
system that supervises and monitors all thermal power plant functions.
According to the measurement equipment supplier, the equipment does not
require periodically calibration.

The measuring equipment will be certified and calibrated by the equipment
supplier according to national standards and recalibrated at least once in 3 years.

Any comment: For ex-ante determination of emission reductions, the estimation electricity
production in the second crediting period is based on the average electricity
production in the corresponding months of the years 2005, 2006, 2007.

To guarantee that the equipment is calibrated, a calibration has been done in
2008 and the accuracy error found was below 1%.
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Data / Parameter: EFgrid,OM,y

Data unit: tCO2e/MWh
Description: Dispatch data analysis operationg margin CO2 emission factor in month m of

year y
Source of data used: Brazilian Ministry of Science and Technology
Measurement
procedures (if any):

Dispatch Data provided by the Brazilian Ministry of Science and Technology
will be used.

Monitoring Frequency: Yearly
QA/QC procedures:
Any comment: For the ex-ante estimation of EFgrid,OM,y during validation, the monthly average

operating margin 2007 has been used.

Data / Parameter: Qsteam,m,y

Data unit: t/month
Description: Cumulated boiler outlet steam flow in month m of year y
Source of data used: Electronic supervisory system of the biomass power plant
Measurement
procedures (if any):

The boiler outlet steam flow is continuously metered in the steam flow
transmitter and recorded in the electronic supervisory system of the power
plant.

Monitoring Frequency: Monthly. The steam flow generated is continuously integrated and registered on
a monthly basis.

QA/QC procedures: The measuring equipment will be certified and calibrated by the equipment
supplier and recalibrated at least once in 3 years.

Any comment:

Data / Parameter: T m,y

Data unit: °C
Description: Average boiler outlet steam temperature in month m of year y
Source of data used: Electronic supervisory system of the biomass power plant
Measurement
procedures (if any):

The boiler outlet steam temperature is continuously metered in the steam
temperature transmitter and recorded in the electronic supervisory system of the
power plant.

Monitoring Frequency: Each 30 minutes.
QA/QC procedures: The measuring equipment will be certified and calibrated by the equipment

supplier and recalibrated at least once in 3 years.
Any comment: The monthly average of the values presented by the supervisory system will be

applied to evaluate the steam average enthalpy in month m of year y



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

CDM – Executive Board

45

Data / Parameter: P m,y

Data unit: kgf/cm²
Description: Average boiler outlet steam pressure in month m of year y
Source of data used: Electronic supervisory system of the biomass power plant
Measurement
procedures (if any):

The boiler outlet steam pressure is continuously metered in the steam flow
transmitter and recorded in the electronic supervisory system of the power
plant.

Monitoring Frequency: Each 30 minutes.
QA/QC procedures: The measuring equipment will be certified and calibrated by the equipment

supplier and recalibrated at least once in 3 years.
Any comment: The monthly average of the values presented by the supervisory system will be

applied to evaluate the steam average enthalpy in month m of year y

Category III.E.

Data / Parameter: F
Data unit: -
Description: Fraction of methane captured at the SWDS and flared, combusted or used in

another manner
Source of data used: Written information from the operator of the solid waste disposal site and/or site

visits at the solid waste disposal site
Measurement
procedures (if any):

-

Monitoring Frequency: Annually
QA/QC procedures:
Any comment: No methane was captured or flared before and after the implementation of the

project activity or used in another manner. For ex-ante determination of
baseline emissions, the value applied is 0.0

Parameter: GWPCH4

Unit: tCO2e / tCH4

Description: Global Warming Potential (GWP) of methane, valid for the relevant
commitment period

Source of data: Decisions under UNFCCC and the Kyoto Protocol. (a value of 21 is to be
applied for the first commitment period of the Kyoto Protocol)

Measurement
procedures (if any):

-

Monitoring Frequency: Annually
QA/QC procedures to
be applied (if any):
Any comment:
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Data / Parameter: MC
Data unit: %
Description: Moisture Content of the biomass
Source of data used: Laboratory analysis
Measurement
procedures (if any):

The moisture content will be measured through laboratory analysis using an
appropriate sample as requested by the laboratory.

Monitoring Frequency: Annually
QA/QC procedures:
Any comment: For ex-ante determination of the moisture content a literature value of 12% has

been used. Source: UFRGS, Prof. Carlos BergmannPublication. Relatório
Técnico do Projeto: Utilização do Gás Natural na Secagem de Grãos.

Data / Parameter: RPwith-husks, y

Data unit: Tonnes/year
Description: Amount of rice with husks processed by CAMIL at the year y
Source of data used: Rice production numbers of the CAMIL Itaqui rice processing plant
Measurement
procedures (if any):

The RPwith-husks, y is measured in a flux balance.

Monitoring Frequency: Continuously, aggregated monthly
QA/QC procedures: The flux balance will be calibrated according to the Brazilian standards at least

once in 3 years.
Any comment: Rice processing is the core business of CAMIL and subsequently the resulting

rice production is monitored accurately.

For the ex ante determination of rice husk production in the years of the second
crediting period (1 July 2008 – 30 June 2015), the amount of rice husks
prevented from decay of 1 July 2006 - 30 June 2007 is used.

Data / Parameter: HC
Data unit: %
Description: Husk content of the rice with husks
Source of data used: UFRGS, Prof. Carlos BergmannPublication. Relatório Técnico do Projeto:

Utilização do Gás Natural na Secagem de Grãos.
Measurement
procedures (if any):
Monitoring Frequency: Once
QA/QC procedures:
Any comment: The husk content of rice with husks hardly varies. Therefore a literature value

has been used. The value of 23% has been applied.
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Data / Parameter: CTrice husk,x

Data unit: m³/truck
Description: Volumetric truck capacity in the baseline scenario
Source of data used: Measured
Measurement
procedures (if any):

The truck capacity for rice husk transportation will be measured through
representative sampling.

Monitoring Frequency: Yearly
QA/QC procedures: The truck capacity was determined by measuring the dimensions of the load

compartment of the truck. This volume is also specified by the Transportation
Company on a statement provided to the DOE.

If a new type of truck is introduced for rice husk removal, the volumetric
capacity of this new type of truck will be measured and the date of introduction
of this new truck type will be monitored. After this date this new truck capacity
will be used for the monitoring calculations.

Any comment: For ex-ante determination of the baseline emissions, a representative sample has
been taken resulting in a CTrice husk,x of 21 m³/truck.

Data / Parameter: NIrice husk,x

Data unit: Dimensionless
Description: Number of truckloads for rice husk transportation in the year x
Source of data used: Invoices
Measurement
procedures (if any):

Each truckload is collected by the stock manager and registered in CAMIL
spreadsheet.

Monitoring Frequency: Truck bills are aggregated to monthly data.
QA/QC procedures: Each truck that leaves CAMIL industrial unit receives an invoice. Therefore, the

number of invoices collected along a given period equals to the number of
trucks leaving CAMIL industrial unit in a given period.

The amount of rice husks sent to the landfill (determined indirectly through the
number of transportation invoices) is constantly monitored by CAMIL once it is
related to the payment of the Transportation Company.

Any comment:

Data / Parameter: drice husk

Data unit: tonnes/m3

Description: Rice husk density
Source of data used: Sampling analysis.
Measurement
procedures (if any):

The amount of rice husks in the truck is determined in the truck balance. This
amount is divided by the truck volumetric capacity.

Monitoring Frequency: Yearly
QA/QC procedures: The rice husk density hardly varies. Therefore, the rice husk density can be

considered as a constant parameter.
Any comment: The value of 0.14286 tonnes/m3 has been applied.
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Data / Parameter: AC
Data unit: %
Description: Ash content of the biomass
Source of data used: Laboratory analysis
Measurement
procedures (if any):

The ash content will be measured through laboratory analysis using an
appropriate sample as requested by the laboratory

Monitoring Frequency: Annually

QA/QC procedures:
Any comment: For the ex-ante determination of AC a literature value of 18.6% has been used:

UFRGS, Prof. Carlos Bergmann Publication. Relatório Técnico do Projeto:
Utilização do Gás Natural na Secagem de Grãos

Parameter: CTy, ash

Unit: Tonnes/truck
Description: Average truck capacity for ash transportation
Source of data: Samples
Measurement
procedures (if any):

The truck capacity for ash transportation will be measured through
representative sampling.

Monitoring Frequency: Yearly
QA/QC procedures to
be applied (if any):

The average truck capacity will be measured once on a weighbridge using
representative samples. If a new type of truck is introduced for ash removal, the
capacity of this new type of truck will be measured and the date of introduction
of this new truck type will be monitored. After this date this new truck capacity
will be used for the monitoring calculations.

For ex-ante determination of the baseline emissions, a representative has been
taken resulting in a CTy,ash of 7.661 tonnes/truck.

Any comment:

Parameter: DAF ash

Unit: km/truck
Description: Average distance for ash transportation
Source of data: Measured
Measurement
procedures (if any):

The average distance for ash transportation will be measured through
representative sampling.

Monitoring Frequency: Yearly
QA/QC procedures to
be applied (if any):

The average distance will be determined through representative samples by the
transportation company.
If in future ash will be taken to any other landfill, the distance to that landfill
will be determined by a car or truck kilometer counter. If this distance is longer
than the current longest distance to a landfill, this new longest distance will be
used as the ‘Average distance for ash transportation’.

Any comment: For the ex-ante determination of emission reductions, a measured value of 12
km/truck was applied.
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Parameter: Husks avoided from decay
Unit: %
Description: Percentage of the amount of rice husks that is combusted in the project activity

facility that would have been disposed in a solid waste disposal site without
methane recovery in the absence of the project activity and would decay
anerobically in the disposal site throughout the crediting period.

Source of data: Assessment of common practices
Measurement
procedures (if any):

The assessment of common practices is a yearly check on what would have
happened with the rice husks that are consumed in the project activity, if they
wouldn’t be consumed in the project activity. A yearly inspection of common
practice at the waste disposal will be performed by a yearly site visit at common
waste disposal sites.

Monitoring Frequency: Yearly
QA/QC procedures to
be applied (if any):
Any comment: For the ex-ante determination of emission reductions, a measured value of

100% was applied since all rice husks processed in the project activity would
have been sent to landfill, and would been subeject to decay throughout the
crediting period.

B.7.2 Description of the monitoring plan:
>>

Roles and Responsibilities
CAMIL Alimentos S/A (CAMIL), PTZ Bioenergy Ltda (fully and exclusively authorized to act on the behalf
of CAMIL regarding this CDM project) and BioHeat International (exclusively authorized to sell the carbon
credits from the CAMIL Itaqui project) are all project participants.

CAMIL operates the plant that is part of the project and will measure the required monitoring data related to
the project and is qualified to do so. CAMIL is referred to as the Project Owner. In order to guarantee the
quality of data collection and implementation of local QA/QC procedures, a local Quality Manager will be
appointed. The CAMIL CDM quality manager will provide instructions and training to the operators of
CAMIL and is responsible for the quality of the monitored data to be delivered to PTZ.

PTZ is responsible for interpretation of the monitoring data and the preparation of the monitoring reports.
PTZ will instruct the CAMIL CDM quality manager on the type of data needed, the quality assurances that
should be in place, and provide data formats for presentation to PTZ. As an internal audit procedure, PTZ
checks all monitoring data delivered by the CAMIL CDM quality manager, and keeps contact with the
CAMIL CDM quality manager on a regular base, to discuss the monitoring process and quality measures.

BioHeat International serves as focal point for communication with the UNFCCC, and as Project Advisor,
BioHeat International is available as back office to support PTZ.
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Detailed information about the responsibilities of the Project Owner, Project Manager, and Project Advisor,
the communication procedures between involved parties, data processing & quality management and
troubleshooting are provided below.

Illustration of the roles and responsibilities related to data collection and quality management

Project advisor

BioHeat International (NL)

Project Manager

PTZ BioEnergy Ltd (Br)

Project Owner

Local Quality Manager

CAMIL Alimentos S/A

Designated Operational
Entity (DOE)

Monitoring protocol Monitoring data

Validation findings Monitoring report

Advice
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Monitoring Procedures

AMS I.C

With regards to monitoring, AMS I.C v 13 describes that:
1. Monitoring shall consist of metering the thermal and electrical energy generated for co-generation

projects. (paragraph 18(b))
2. For projects where only biomass or biomass and fossil fuel are used the amount of biomass and fossil

fuel input shall be monitored (paragraph 19)
3. For projects consuming biomass a specific fuel consumption5 of each type of fuel (biomass or fossil) to

be used should be specified ex ante. The consumption of each type of fuel shall be monitored (paragraph
20).

4. If fossil fuel is used, the thermal energy or the electricity generation metered should be adjusted to
deduct thermal energy or electricity generation from fossil fuels using the specific fuel consumption and
the quantity of fossil fuel consumed (paragraph 21).

5. If more than one type of biomass fuel is consumed, each shall be monitored separately (paragraph 22)
6. The amount of thermal energy or electricity generated using biomass fuels calculated as per paragraph

21 shall be compared with the amount of thermal energy or electricity generated calculated using
specific fuel consumption and amount of each type of biomass fuel used. The lower of the two values
should be used to calculate emission reductions (paragraph 23).

The project conforms to the conditions mentioned above in the following ways:
1. Electrical energy will be measured according to the procedures stated on section B.7.1. The thermal

energy will be determined according to the following formulae:

HGPJ,m,y = hsteam,m,y (T m,y;P m,y)* Qsteam,m,y

Where:
HGPJ,m,y : Thermal energy generated in month m of year y (MWh/month)
hsteam,m,y (T m,y;P m,y) : Steam average enthalpy in month m of year y (MWh/t)
Qsteam,m,y : Cumulated boiler outlet steam flow in month m of year y (t/month)

hsteam,m,y will be determined in the Mollier Diagram, considering the corresponding average temperature
in month m of year y (T m,y) and average pressure in month m of year y (P m,y).

The parameters Qsteam,m,y , T m,y and P m,y will be monitored according to the procedures described in
section B.7.1.

2. Monitoring of the amount of biomass consumed is a requirement of both AMS-I.C and AMS-III.E.
Monitoring will take place according to the monitoring procedures further elaborated under AMS-III.E.
No fossil fuel is consumed and therefore not monitored.

3. Only one type of biomass fuel (rice husks) is used. The specific consumption of rice husks (tonnes rice
husks/ MWh) will be determined ex-ante using the generation data of the last three years 2005-2007.

4. No fossil fuel is used.
5. Only one type of biomass fuel (rice husks) is used, so paragraph 22 is not applicable.
6. No fossil fuel is used. Therefore the comparison described in paragraph 23 is not necessary.

5 Specific fuel consumption is the fuel consumption per unit of thermal energy or electricity generated (e.g. tonnes of
bagasse per MWh).
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Conform the monitoring methodology, the monitoring plan foresees in the metering of electricity generated
by the rice husk combustion installation. It is an effective and reliable way to measure the replaced electricity
from the grid. See Annex 4 for more details on the electricity measurement systems.

AMS III.E v 15.1

The monitoring methodology described in category III.E states that:
1. The emission reduction achieved by the project activity will be measured as the difference between the

baseline emission and the sum of the project emission and leakage: ERy = BEy – (PEy + Leakagey).
(paragraph 27)

2. The amount of waste combusted, gasified or mechanically/thermally treated by the project activity in
each year (Qy) shall be measured and recorded, as well as its composition though representative
sampling, to provide information for estimating the baseline emissions. The quantity of auxiliary fuel
used (Qfuel,y) and the non-biomass carbon content of the waste of RDF/SB combusted (Qnon-biomass) shall
be measured, the latter sampling. The total quantity of combustion and gasification residues from
mechanical/thermal treatment (Qy,ash) and the average truck capacity (CTy) shall be measured. The
electricity consumption and/or generation shall be measured. The distance for transporting the waste in
the baseline and the project scenario and the distance for transporting the produced RDF/SB (km/truck)
shall also be recorded. (paragraph 28)

3. In the case of project activities processing newly generated biomass wastes, the project participants shall
demonstrate annually, through the assessment of common practices at proximate waste disposal sites,
that percentage of the amount of waste combusted, gasified or mechanically/thermally treated in the
project activity facilities would have been disposed in a solid waste disposal site without methane
recovery in the absence of the project activity and would decay anaerobically in the disposal site
throughout the crediting period (paragraph 28 continued).

The project conforms to the conditions mentioned above in the following ways:
1. The emission reduction calculation will be implemented as described.
2. The amount of waste (rice husks) (Qy) will be measured and recorded as well as its composition. The

amount of biomass combusted is monitored though the rice processing data, which presents a high
accuracy once rice is the main product and consequently the main financial income of CAMIL. The
composition of the rice husks, in particular the moisture content and ash content, will be measured and
recorded through representative sampling and laboratory analysis. No auxiliary fuel or RDF/SB will be
combusted. The total quantity of combustion and gasification residues from mechanical/thermal
treatment (Qy,ash) and the average truck capacity (CTy) will be measured. The electricity generation will
be measured, according to the monitoring procedures described under AMS I.C. The distance for
transporting the waste in the baseline and the project scenario and the distance for transporting the
produced RDF/SB (km/truck) shall also be recorded.

3. Through the assessment of common practices at proximate waste disposal sites, the percentage of the
amount of waste combusted in the project activity facilities that would have been disposed in a solid
waste disposal site without methane recovery in the absence of the project activity and would decay
anaerobically in the disposal site throughout the crediting period will be determined.

Data Processing & Quality Management
The procedures below are related to the activities of the project manager. Detailed instructions on data
collection and processing for the CAMIL CDM quality manager is formulated in the Monitoring Protocol.
The Monitoring Protocol consists of a document that describes how the information flux occurs between the
parts involved. Are part of the Monitoring protocol, as ANNEXES to it the following documents:
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SECTION C. Duration of the project activity / crediting period

C.1 Duration of the project activity:

C.1.1. Starting date of the project activity:
>>

01/04/2001

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

30 years

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:
>>

01/07/2001

Starting date of the second crediting period is 01/07/2008.

C.2.1.2. Length of the first crediting period:
>>

7 years, 0 months

Length of the second crediting period is 7 years, 0 months

C.2.2. Fixed crediting period:

C.2.2.1. Starting date:
>>

C.2.2.2. Length:
>>
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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:
>>

Documentation
The renewable energy plant has received permit for construction from ANEEL, the Brazilian electricity
energy National Agency (License ANEEL n°361, published in the Brazilian Official Diary, August, 28th
2000). In 2005, CAMIL reached the Independent producer licence ANEEL n°75, published in the Brazilian
Official Diary, n° 33 section 1, 18th February 2005).

The environmental permit for operation from the Environmental Agency of Rio Grande do Sul State
(FEPAM – Fundação Estadual de Proteção Ambiental) has the number 314/2002, and it was emitted in 15th

January 2002, valid until 18th November 2006.

Renewable electricity production
The project will contribute to displace more carbon-intensive electricity generation sources from the
Brazilian grid, promoting the use of renewable fuels (biomass) for electricity generation

Rice husks
The project will improve the local environmental condition due to the adequate treatment of rice husks
residues. Currently these residues are a problem because they are left decomposing in landfills, releasing
methane emissions to the atmosphere.

D.2. If environmental impacts are considered significant by the project participants or the host
Party, please provide conclusions and all references to support documentation of an environmental
impact assessment undertaken in accordance with the procedures as required by the host Party:
>>

There are no environmental impacts considered significant.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Project Participants

Organization: CAMIL Alimentos S.A.
Street/P.O.Box: Dr. Afonso Escobar street, 1193
Building:
City: Itaqui
State/Region: Rio Grande do Sul
Postfix/ZIP: 99650-000
Country: Brasil
Telephone: +55 3433 2121
FAX: +55 3433 1901
E-Mail: CAMIL@CAMIL.com.br
URL: www.CAMIL.com.br
Represented by:
Title: CEO
Salutation: Mr.
Last Name: Quartiero
Middle Name: Maggi
First Name: Luciano
Department:
Mobile:
Direct FAX:
Direct tel:
Personal E-Mail:



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

CDM – Executive Board

60

Organization: PTZ BioEnergy Ltd.
Street/P.O.Box: Av. Loureiro da Silva
Building: 2001,Cj. 424
City: Porto Alegre
State/Region: Rio Grande do Sul
Postfix/ZIP: 90050-240
Country: Brazil
Telephone: +55 51 3028 7858
FAX: +55 51 3028 7857
E-Mail: ptz@ptz.com.br
URL: www.ptz.com.br
Represented by:
Title: Director
Salutation: Mr.
Last Name: Pretz
Middle Name:
First Name: Ricardo
Department:
Mobile: +55 51 9974 5486
Direct FAX:
Direct tel:
Personal E-Mail:

Organization: BioHeat International B.V.
Street/P.O.Box: P.O. Box 835
Building:
City: Enschede
State/Region:
Postfix/ZIP: 7500 AV
Country: The Netherlands
Telephone: +31 53 486 1186
FAX: +31 53 486 1180
E-Mail: venendaal@btgworld.com
URL: http://www.bioheat-international.com/
Represented by:
Title: Director
Salutation: Mr.
Last Name: Venendaal
Middle Name:
First Name: René
Department:
Mobile:
Direct FAX:
Direct tel:
Personal E-Mail:
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Organization: Essent Energy Trading BV
Street/P.O.Box: Rue des Glacis-de-Rive 12-14
Building:
City: Geneva
State/Region:
Postfix/ZIP: 1207
Country: Switzerland
Telephone: +41 22 918 3433
FAX: +41 22 918 3399
E-Mail: carbon@essenttrading.com
URL: www.essent.nl
Represented by:
Title: Manager Emissions and Weather Energy Management Group
Salutation: Mr.
Last Name: De Groot
Middle Name:
First Name: Nyame
Department:
Mobile:
Direct FAX:
Direct tel:
Personal E-Mail:
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Project advisor / developer (not project participant)
Organization: BTG Biomass Technology Group BV
Street/P.O.Box: P.O. Box 835
Building:
City: Enschede
State/Region:
Postfix/ZIP: 7500 AV
Country: The Netherlands
Telephone: +31 53 486 1193
FAX: +31 53 486 1180
E-Mail:
URL: http://www.btgworld.com
Represented by:
Title: Consultant
Salutation: Mr.
Last Name: Vis
Middle Name:
First Name: Martijn
Department:
Mobile:
Direct FAX:
Direct tel:
Personal E-Mail: vis@btgworld.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

This project has not received any public funds.
- - - - -
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Annex 3

BASELINE INFORMATION

Methodology I.C.

The values available by the Brazilian Science and Technology Ministry and the calculated emission factor
for each month of the second crediting period related to the project activity as the combination of the average
Operating Margin Emission Factor of 2007 and the Build Margin Emission Factor of 2007 can be seen
below:

The electricity generation of 2005, 2006 and 2007 is used for the ex ante determination of baseline electricity
generation in the second crediting period. See table below.

Table 1: Ex ante determination electricity generation

Month
2005
(a)

MWh

2006
(b)

MWh

2007
(c)

MWh

Average 2005-2007 (EGPJ,m)
(d) = (a+b+c)/3

MWh
January 1545 1270 2170 1,662
February 1157 445 2199 1,267
March 1841 1876 2146 1,954
April 980 2311 2432 1,908
May 1447 1111 2587 1,715
June 1995 956 760 1,237
July 1767 812 1776 1,451
August 1728 1300 2857 1,962
September 1546 2273 2142 1,987
October 1776 2048 2559 2,127
November 1830 1787 2829 2,149
December 1842 2276 2527 2,215
Total 19453 18465 26984 21,634

Table 2: Operating Margin Emission Factor Calculation

Month
EFEL,DD,m

(tCO2/MWh)
January 0.2292
February 0.1954
March 0.1948
April 0.1965
May 0.1606
June 0.2559
July 0.3096
August 0.3240
September 0.3550
October 0.3774
November 0.4059
December 0.4865
EFgrid,OM,y 0.2909

EFEL,DD,m refers to 2007 data


