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\ A.l  Title of the project activity:

ESTRE Itapevi Landfill Gas Project (EILGP)
Version 4
Date of the document: 20/07/2006

A.2. Description of the project activity:

The EILGP aim is to capture and flare the landfill gas produced at CGR Itapevi, landfill owned
by ESTRE and located in Itapevi — Séo Paulo, to avoid emissions of methane to the atmosphere.

CGR lItapevi counts on the best management practices for such business. Modern engineering
has been applied during design, leachate is collected and sent for treatment, and all the pertinent
environmental variables are continuously monitored.

The landfill gas (biogas) is collected through a passive system, with no systematic and
monitored flare. Therefore, an extra-incentive is needed for ESTRE to make additional
investments and enhance its landfill gas collection rate and install appropriate facilities to
properly flare the methane produced at the site.

Landfill gas generation will be guaranteed throughout EILGP’s lifetime from various strategic
aspects CGR lItapevi enjoys:

e CGR Itapevi is located in the west of the metropolitan region of Sdo Paulo, the most
populated region in Brazil, formed by 39 municipalities, which, in most cases, do not
have feasible areas where landfills could be developed. In fact, most of such
municipalities are both facing problems regarding their rubbish dumps/landfills capacity
or environmental demands by the environmental agency in state of Sdo Paulo
(CETESB), requiring the dumps’ areas to be recovered and obliging the authorities to
find proper destination to the waste generated.

e ESTRE receives waste from 21 municipalities in the region (including municipalities
and private companies) to dispose waste in CGR Itapevi. Considering these clients,
CGR Itapevi receives around 900 tonnes of waste daily and is designed to receive 3.2
million tonnes.

e CGR Itapevi’s location is strategically as it favours the landfill as the adequate
destination for the municipalities and private clients nearby, as transportation costs are
low and therefore make it more feasible to have ESTRE disposing the waste than
opening and managing their own landfills. Studies conducted by ESTRE show that
landfill development and operation is only feasible for waste disposition rates of at least
500 tonnes of waste per day. And moreover, there are no potential feasible areas for
landfill development in the region, as it is highly urbanized and fragile environmental
systems are protected by legislation.

EILGP will have a significant impact on sustainable development. First, while reducing
methane emissions that would enhance climate change, it will also minimize the risk that any
explosion occurs at the site — although CGR Itapevi’s engineering and design specifically aims
at avoiding this type of accidents. Second, given the fact that initiatives of this type are
relatively new in Brazil, a significant technology transfer will be needed for the project’s
implementation and operation. Third, specialized operators will be needed for project operation,
which means a positive impact on employment and capacity-building. The aforementioned
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elements concur in making the project extremely vital in the context of sustainable
development.

A.3. Project participants:

Kindly indicate if the
Party involved wishes to
be considered as project

participant (Yes/No)

Name of Party involved Private and/or public entity(ies)
(*) ((host) indicates a host project participants (*) (as
Party) applicable)

e Private entity ESTRE

Brazil (host) « Private entity Econergy Brasil

No

(*) In accordance with the CDM modalities and procedures, at the time of making the CDM-PDD public at the stage
of validation, a Party involved may or may not have provided its approval. At the time of requesting registration, the
approval by the Party (ies) involved is required.

EILGP project participant is are Brazilian private entity ESTRE and Brazilian private entity
Econergy Brasil, being Brazil the only one Party to the Kyoto Protocol involved.

ESTRE (Empresa de Saneamento e Tratamento de Residuos) is a 100% Brazilian company,
founded in 1999. With its core business in the sanitation and waste treatment and final
destination, ESTRE brought to Brazil various success experiences. The company provides
adequate solutions for final destination of waste class I, Il and I111*, generated by municipalities,
commerce and industrial companies.

ESTRE is present in the main metropolitan centres of state of Sdo Paulo (Sdo Paulo
metropolitan region, Campinas metropolitan region, and Santos region). With the goal of
adequately dispose industrial and municipal waste produced in such regions, ESTRE has
already implemented five landfills.

A.4.  Technical description of the project activity:

ESTRE’s Itapevi Landfill is located in the city of Itapevi, around 30 km west of Sdo Paulo, at
Estrada de Aracariguama s/n

| A411. Host Party(ies): |
Brazil

‘ A4.12. Region/State/Province etc.: ‘
Séo Paulo

‘ A4.13. City/Town/Community etc: ‘
Itapevi

! Residues in Brazil are classified under norm NBR 10004, issued in 1987, from ABNT, the Brazilian association for technical
standards. Class | residues are classified as hazardous or present one of the following characteristics: flammability, corrosivity,
reactive properties, toxicity and pathogenicity. Class Il residues are reactive, neither classified as class | nor class Ill, and may
present the following characteristics: combustibility, biodegradability or water solubility. Class Il residues are non-reactive, not
presenting any soluble constituent in standard higher than potable water.
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A4.14. Detail of physical location, including information allowing

Figure 1 shows the location of Itapevi.
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\ A.4.2. Category(ies) of project activity: \

ESTRE uses only state-of-the-art landfill technology in its landfills. State of Sdo Paulo
environmental agency — CETESB (Companhia de Tecnologia de Saneamento Ambiental) —
classifies the state’s landfills according to technology used, management techniques and other
criteria in its Landfill Quality Index (IQR — indice de Qualidade de Aterros de Residuos).
ESTRE’s Itapevi landfill was qualified with an IQR of 9.4 (range 0 to 10) in CETESB’s 2004
assessment of the state’s landfills®.

The technology to be employed will be the improvement of landfill gas collection and flaring,
through the installation of an active recovery system composed by a collection and
transportation pipeline network and a flaring system, as shown in Figure 2.

2 Adapted from <http://mapas.ibge.gov.br >

® CETESB - Companhia de Tecnologia de Saneamento Ambiental. Inventario Estadual de Residuos Sélidos Domiciliares, 2004.
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Figure 2. Schematic situation of a landfill with active gas recovery (Source: WILHELM, 1991*))

Following concrete examples from other landfill gas projects in the world, the EILGP may
involve the installation of wellheads at the existing concrete wells to avoid the emission of
methane to the atmosphere. An example of wellhead and the detail of its construction are shown
on Figure 3 and Figure 4.
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LANDFILL COVER [
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Figure 3. Example of wellhead : Biogs
gure xamp'z\r?]b\;\;tafsa; (source: Biogas Figure 4. Internal detail of a well and wellhead
The use of the existing wells represents a distinct advantage since they are already installed and
because at that location most of the gas flows to the atmosphere. However, some physical
barriers might interrupt the gas flow from the generation point to the well, so new wells might

*V. WILHELM; Safety Aspects of the Planning, Construction and Operation of Landfill Gas Plants; paper; Sardinia 91 Third
International Landfill Symposium; S. Margherita di Pula, Cagliari, Italy; 14 - 18 October 1991

® Biogas Ambiental; available at < http://www.biogas-ambiental.com.br/instalacaorede.htm>; accessed on Jan 31%, 2006.
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need to be drilled.

A common practice all over the world is to use PVC equipment. It has the advantage to be more
flexible and more resistant to high pressure, if compared to metal or concrete equipment. The
disadvantage is represented by the high cost involved.

The wellheads are connected to a collecting pipeline. This pipeline transports the landfill gas to

the manifolds. The manifolds are equipment that can be connected with more than 10 wellheads
and transfer the collected gas to the transmission pipeline.

Figure 5. Example of manifold, connected with the transmission pipeline

The transmission pipeline is the last step of the collecting system. It transports the collected
landfill gas to the flare. The transmission pipeline might be connected with all manifolds around
the landfill.

In order to preserve the operation of the equipment, a dewatering system might be installed to
remove the condensate.

W

nsmission pipeline

Figur 6.xamp|e of ' tr
The collecting pipeline and the transmission pipeline are both usually in PVC, because this
material can support high pressures and is flexible. The transmission pipeline is finally
connected to the flare.
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Queimadores - Flare

Figure 7. ExIe of flares su: Biogs Ambintal)

This kind of technology is still not widely applied in Brazil. Very few landfills have already
installed equipment for improving the amount of landfill gas collected. Therefore, ESTRE will
need engineers and other specialists with experience in this area to advice the company while
implementing the project. These professionals will also train local operators and engineers on
operations and maintenance of the facilities.

Despite the fact that landfill gas projects can be of great potential in Brazil, the local market
does not have flare suppliers. Technology will have to come from abroad and mainly from the
United States and Europe. Technology transfer will hence occur from countries with strict
environmental legislative  requirements and environmentally sound technologies.
Environmentally sound technologies are also needed for ESTRE to comply with its
environmental guidelines.

A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic

circumstances:

The project activity will burn all the landfill gas collected in a flare, applying procedures of
monitoring the flow and the amount of methane.

The current practice in Itapevi, as explained in A.4.3, is passive venting; with EILGP’s new
facilities, it will be possible to efficiently flare the landfill gas. By that, methane that was
previously released to the atmosphere will be flared and reduced to CO, therefore reducing the
global warming effect, since methane is 21 times more powerful to the effect than carbon
dioxide.

The emission reductions would not occur because improving landfill installations in order to
reach the higher efficiency in collecting and flaring the gas is not the most economically
attractive course of action, since ESTRE would not generate any additional revenues due to it.

Emission reductions from the first crediting period are expected to be 748 239 tCO.e.
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A4.4.1. Estimated amount of emission reductions over the chosen

ANNUAL ESTIMATION OF EMISSION

YEARS REDUCTIONS IN TONNES OF CO2E

2007 71.155

2008 85.077

2009 97.674

2010 109.071

2011 119.385

2012 128.717

2013 137.160

TOTAL ESTIMATED REDUCTIONS
(TONNES OF CO2E) 748 239
TOTAL NUMBER OF CREDITING YEARS 7
ANNUAL AVERAGE OVER THE CREDITING

PERIOD OF ESTIMATED REDUCTIONS 106 891

(TONNES OF CO2E)

The baseline methodology applied to EILGP is ACMO0001 - version 3: “Consolidated baseline
methodology for landfill gas project activities™

B.1.1. Justification of the choice of the methodology and why it is applicable to

This methodology is applicable to EILGP because the baseline scenario is the partial or total
atmospheric release of the gas and the project activities is the capture of the gas through a blower
and the installation of a collecting system and the use of a flare to burn the methane.

With the implementation of the EILGP, methane that would be naturally released to the
atmosphere in the baseline scenario will be captured through the use of a collecting and flaring
system. Only a part of the methane is flared at the baseline due to safety and odor concerns.

As mentioned in A.4.3, a complete collecting network pipeline and a flaring system will be
installed in order do avoid the emission of methane to the atmosphere. Such a system ensures
that methane will be captured, transported and flared under controlled conditions, in a way that
it will be possible to measure the amount of methane flared on-site.

The Methodology ACMO0001 states that greenhouse gas emission reduction achieved by the
project activity during a given year “y”” (ER,) is the difference between the amount of methane
actually destroyed/combusted during the year (MDpyoject, y) and the amount of methane that
would have been destroyed/combusted during the year in the absence of the project activity
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(MDy¢q ), times the approved Global Warming Potential value for methane (GWPcha), plus the
emission reductions of the net electricity fed to the grid (ELex Lers — ELivp) minus the emission
reduction due to the replacement of the fossil fuel used in the baseline, as follows:

ER, = (MD
, Where:

ERy = emission reductions of the project activity in year y (tCO.g);

MDproject, y = quantity of methane destroyed at year y (tCH,);

MD,, y = methane that would have been destroyed during the year y in the absence of the
project activity (tCH,);

GWPch4 = Global Warming Potential of Methane (tCO,e/tCH,);

ELex Lere = net quantity of electricity exported during year y, produced using landfill gas
(MWh).

EL,vp = net incremental electricity imported, defined as difference of project imports less any
imports of electricity in the baseline, to meet the project requirements (MWh);

CEFeiectriciy = CO2 emissions intensity of the electricity displaced (tCO2e/MWh);

ET, = incremental quantity of fossil fuel, defined as difference of fossil fuel used in the baseline
and fossil use during project, for energy requirement on site under project activity during the
yeary (TJ);

CEFermar = CO2 emissions intensity of the fuel used to generate thermal/mechanical energy,
(tCO2¢e/T));

~MD,,,, Jx21+(ELgy \cre — ELyyp )X CEF

project,y reg,y

—ET, xCEF

electricity

As the EILGP is not a project to produce and sell electricity to the grid and as the landfill did
not consume fossil fuel for energy requirements in the baseline, ELex, Lgr = 0 and ET, = 0.

So, the formula is updated to:

ER, = (MD MD,,,, )x 21~ EL,,,, x CEF

projecty electricity

The EILGP does not have any contractual obligations to burn methane; so MD, y is calculated
based on the “Adjustment Factor”, a value estimated as 20% of total methane produced at the
baseline that is flared due to odor and security concerns:

MD,., , =0,2xMD

reg,y project,y

and

ER, = 0,8xMD,, i, X 21— EL,» x CEF

project,y electricity

The sum of the quantities fed to the flare, to the power plant and to the boiler must be compared
annually with the total generated. The lowest value must be adopted as MD pgjecty. The
following procedure applies when the total generated is the highest.

MD =MD +MD + MD

project,y flared ,y electricity,y thermal,y

As the project won’t produce electricity or replace a fossil fuel consumed in the baseline, the
methane destroyed by the project activity MDyroject, y during year y is determined by monitoring
only the quantity of methane actually flared:
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or font.



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 UNFCCE }
Pa

CDM - Executive Board page 10

MD MD

project,y — flared,y

and

I\/IDfIared,y = I—FGfIared,y ><VVCH4 X DCH4 x FE

MDriareq, y = quantity of methane destroyed by flaring during year y (tCH,);
LFGrares,y = quantity of landfill gas flared during the year (MPLeg);
Wehay,= Methane fraction of the landfill gas (m*CH4/ m® rg);

Dch4 = methane density (0,0007168 tCH,/m>CH, at 0°C and 1,013 bar);
FE = flare efficiency (%);

, Where

The estimate of the amount of landfill gas produced during year y is shown in E.4. The data
used to determine the baseline scenario is presented in Annex 3

B.3.  Description of how the anthropogenic emissions of GHG by sources are reduced

Application of the Tool for the demonstration and assessment of additionality of EILGP.

Step 0. Preliminary screening based on the starting date of the project activity

Since the EILGP will start its activities after the prompt-start date of 18/11/2004, the project
participants will not benefit from the crediting period starting prior to the registration of the
project activity.

Step 1. Identification of alternatives to the project activity consistent with current laws
and regulations.

Sub-step 1la: Define alternatives to the project activity

1. Since the project activity will not deliver commercial goods or services (i.e. electricity
generation or thermal energy) and no other incentives will be obtained for the capturing and
flaring of the methane, and taking into account that there is no legislation that obligates the
landfill to destroy the methane, the landfill would continue with its core business (final disposal
of solid waste) and the methane would continue to be released to the atmosphere, continuing the
baseline scenario.

Sub-step 1b: Enforcement of applicable laws and regulations

2. The alternative, which is to continue with the business as usual situation before the decision
of implementing this CDM project activity is consistent with the applicable laws and
regulations.

3. Not applicable.

4. Not applicable.

Step 2. Investment analysis

Sub-step 2a. Determine appropriate analysis method
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As the CDM project activity generates no financial or economic benefits other than CDM
related income, the simple cost analysis scenario is applied.

Sub-step 2b. — Option 1. Apply simple cost analysis

As the baseline scenario is in accordance with national laws and regulations and as the project
activity will receive income from the sale of electricity or methane, the implementation of the
project activity will have no other benefits than the CDM revenues.

Step 4. Common practice analysis

Sub-step 4a: Analyze other activities similar to the proposed project activity

According to the latest official statistics on urban solid waste in Brazil — Pesquisa Nacional de
Saneamento Basico 2000 (PNSB 2000) — the country produces 228.413 tons of waste per day,
which corresponds to 1.35 kg/inhabitant/day. And though there is a worldwide trend towards
reducing, reusing and recycling, therefore reducing the amount of urban solid waste to be
disposed in landfills, the situation in Brazil is peculiar. Most of the waste produced in the
country is sent towards open dumps which are, in most of the cases, areas without any sort of
proper infrastructure to avoid environmental hazards. Figure 9 shows the final destination of the
waste per municipality, according to PNSB 2000.

m Open Dumps

B Cortrolled Lardsl Waste Final Destination per Municipality (%)
@ Santary Landfll

O Special Waste Ladfll

m Composting 2 20% 5’24% 2,86%

@ Recycling 7,']3% '

B Incineration

12,77%

53,28%

16,43%

Figure 8. Waste Final Destination per Municipality in Brazil (Source: PNSB, 2000°)

Only few of the existing Brazilian landfills have installed a collecting and flaring methane
system. The majority of landfills operate with natural emission of methane to the atmosphere,
through concrete wells.

Sub-step 4b. Discuss any similar options that are occurring:

As mentioned above, some landfills operate with a forced methane extraction and destruction,
using blowers, collection system and flaring system. Landfills such as Bandeirantes Landfill,
Nova Gerar Landfill, Onyx Landfill, Marca Landfill, Sertdozinho Landfill, Salvador da Bahia
Landfill and ESTRE Paulinia Landfill.

This kind of project activity is not widely spread in Brazil and the landfills that operate this type
of project represent only a small portion of the total existing landfills.

® IBGE - Instituto Brasileiro de Geografia e Estatistica. Pesquisa Nacional de Saneamento Basico, 2000.
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Step 5. Impact of CDM registration

CDM registration will reduce the economic and financial barriers to the project activity. The
commercialization of the generated CERs represents the sole benefit of the project. Registration
will reduce investment risk and foster the project owners into expanding business activities.

The benefits and incentives mentioned in the text of the Tool for demonstration and assessment
of additionality, published by the CDM-EB, will be experienced by the project: anthropogenic
GHG reductions; financial benefits from the revenue obtained by selling CERs; and, likelihood
to attract new players and new technologies (currently there are companies developing new
technologies of biogas extraction and extra-efficient flares and the purchase of such equipment
is to be fostered by the CER sales revenue) thus reducing investor’s risk.

The project activity will take place in Centro de Gerenciamento de Residuos(CGR) Itapevi,
ESTRE’s landfill localted at Itapevi — SP. At that site, ESTRE receives waste from companies
from Aragariguama, Barueri, Carapicuiba, Cotia, Embu, Francisco Morato, Guarulhos, Ibiuna,
Itapevi, Jandira, Mairinque, Manaus, Osasco, Piedade, Poa, Santana de Parnaiba, Sdo Paulo,
Sorocaba, Sdo Roque, Tabodo da Serra and Vargem Grande Paulista

The boundary is, in this case, the project activity site, where the landfill operations and LFG
emissions take place and where gas flaring will take place. Figure 9 provides a picture of the
boundary:

-,-r\ig R o

I" ‘é;li- ‘- i

- > T
""1.:"11.- b

a4

Capipe, |
=P IY
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~— S i [ htniy
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Figuré 9. EI LG

This baseline study was concluded on 20/07/2006, by Econergy, which is a Project Participant.
Contact information in Annex I.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format
or font.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 UNFCCE "
e

CDM - Executive Board page 13

\ C.2.1. Renewable crediting period

‘ C.21.1. Starting date of the first crediting period:

oi012007

‘ Cc.2.1.2 Length of the first crediting period:

7yearsOmonts

\ C.2.2. Fixed crediting period:

| C221. Starting date:

Left blank on purpose

| C.2.2.2. Length:

Left blank on purpose

The methodology applied to EILGP is AMCO0001 - version 3: “Consolidated monitoring
methodology for landfill gas project activities™.

D.2.  Justification of the choice of the methodology and why it is applicable to the

This methodology is applicable to the EILGP because the baseline scenario is the partial or total
atmospheric release of the gas and the project activities is the capture of the gas through a
blower and the installation of a collecting system and the use of a flare to burn the methane.
Moreover, the baseline methodology for the project is also ACMO0001 — version 2, in
accordance with the monitoring methodology. Therefore, ACMO0001 - version 2 is fully
applicable to EILGP.
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ID number Data Source of Data Measured (m), | Recording | Proportion | How will the Comment
(Please use | variable | data unit calculated (c) frequency | of datato | data be

numbers to or estimated be archived?

ease Cross- (e) monitored | (electronic/

referencing paper)

to D.3)

Left blank on purpose

D.2.1.2. Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units
of CO, equ.)
Left blank on purpose

project boundary and how such data will be collected and archived :

ID number Data Source of Data Measured (m), | Recording | Proportion How will the data be Comment
(Please use | variable data unit calculated (c), | frequency | of datato archived? (electronic/

numbers to estimated (e), be paper)

ease Cross- monitored

referencing

to table

D.3)

Left blank on purpose
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of CO, equ.)

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, source, formulae/algorithm, emissions units

Left blank on purpose

E).
D.2.2.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived:
ID number Data variable Source of data Data unit Measured (m), Recording Proportion How will the Comment
(Please use calculated (c) frequency of data to be | data be archived?
numbers to or estimated monitored (electronic/
ease Cross- (e) paper)
referencing
to D.3)
Total amount of Electronic and Measured by a flow meter.
1. LFGiotal landfill gas Flow-meter m? m Continuously 100% Data to be aggregated
captured Paper monthly and yearly.
Amount of Electronic and Measured by a flow meter.
2. LFGgiare,y | landfill gas sent Flow meter m® m Continuous 100% Data will be aggregated
to flares paper monthly and yearly.
Measurements (2). Continuous
of flare’s . measurement of operation
. (1) Continuous . .
Flare/combustion operation (2) quarterly Electronic and time of flare (e.g. with
5.FE L hours and % m/c e 100% temperature)
efficiency monthly if paper s
methane unstable (2) Periodic measurement
content in the of methane content of flare
fluegas and exhaust gas
6. Weha, y miﬁgalr;?]grf?ﬁtg; Gas analyzer m3cua/m® ke m Continuous 100% Elecg;)g; and Mge:zuqrjgl It:;/ ;gguggus
o Temperat'ure of Temperature oc m Continuous 100 % Electronic and Measyred to determine the
the landfill gas sensor paper density of methane Dcpg.
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8 Pressure of the Pressure KPa m Continuous 100% Electronic and Measured to determine the
P landfill gas sensor paper density of methane Dcpg.
Total amount of . .
Electricity Electricity . Requl_req to determine CO,
10 ELp imported to meet | meter installed MWh m Continuous 100% Electronic and emisstons from use of
oroject in the blower paper electr|0|_ty to ope_rate the
requirement project activity.
CO, emission In the Required to determine CO,
2 - - - - -
11 intensity of the Calculated tCO,/MWh c yallhdagon :a_nd 0% Electronic and fmIS_S lons from use O;
electricity in the baseline paper electricity to operate the
renewal. project activity
Regulatory In the .
requirements validation and Required _for any changes
13 ; . . . 100% Paper to the adjustment factor
relating to landfill in the baseline irect]
gas projects renewal. (AF) or directly MDreg,y.

Obs: All data from the table above will be archived according to internal procedures, until 2 years after the end of the crediting period.

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units

of CO;, equ.):

>'F.;,COEF,
EF

> F.,COEF,

ik

OM simple_adjusted,y — (l_/ly) . ZGENj,Y
i

> FinyCOEF |

EFon =~ S GEN,,

(tCO,e/GWh)

_ EFR,, +EF

EF BM_ ({CO,e/GWh)

electricity —

A > GEN,,
k

Fijor my IS the amount of fuel i (in a mass or volume unit) consumed by
relevant power sources j in year(s) y

j,m Refers to the power sources delivering electricity to the grid, not
including low-operating cost and must-run power plants, and including
imports4 from the grid

COEFij(ormyy Is the CO2 emission coefficient of fuel i (tCO2 / mass or
volume unit of the fuel), taking intoaccount the carbon content of the
fuels used by relevant power sources j (or m) and the percent oxidation of
the fuel in year(s) y, a

GENjirmyy Is the electricity (MWh) delivered to the grid by source j (or
m)

EFeiectricity,y 1S the CO2 baseline emission factor for the electricity.

EP,: Are the project emissions during the year y in tons of CO,;

EC, are the electricity consumed by the blower during the year y, in MWh

(tCO,e/GWh)
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EP, = EC,.EF

Obs: project emissions will be measured directly at the site.

| D.2.3. Treatment of leakage in the monitoring plan
According with ACMO0001, no leakage will be accounted for the project activity.

D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the

project activity

ID number | Data Source of Data unit Measured (m), | Recording Proportion | How will the | Comment
(Please use | variable data calculated (c) | frequency of datato | data be

numbers to or estimated be archived?

ease Cross- (e) monitored | (electronic/

referencin paper)

g to table

D.3)

equ.)
Left blank on purpose.

emissions units of CO, equ.)

The Methodology ACMO0O1 states that greenhouse gas emission reduction achieved by the project activity during a given year “y” (ER,) is the
difference between the amount of methane actually destroyed/combusted during the year (MDpgject, y) and the amount of methane that would have been
destroyed/combusted during the year in the absence of the project activity (MD,g y), times the approved Global Warming Potential value for methane
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PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 llf'l-‘!flj }

CDM - Executive Board page 18

(GWPchy), plus the emission reductions of the net electricity fed to the grid (ELgx Lerc — ELimp) minus the emission reduction due to the replacement of
the fossil fuel used in the baseline, as follows:

ER, = (MD ~MD,,, Jx 21+ (ELg Lore — ELyp )x CEF

ERy = emission reductions of the project activity in year y (tCO.g);

MDproject, y = quantity of methane destroyed at year y (tCH,);

MD,¢,, y = methane that would have been destroyed during the year y in the absence of the project activity (tCH,);

GWPch4 = Global Warming Potential of Methane (tCO,e/tCH,);

ELex Lere = net quantity of electricity exported during year y, produced using landfill gas (MWh).

EL,vp = net incremental electricity imported, defined as difference of project imports less any imports of electricity in the baseline, to meet the project
requirements (MWh);

CEFeiectriciy = CO2 emissions intensity of the electricity displaced (tCO2e/MWh);

ET, = incremental quantity of fossil fuel, defined as difference of fossil fuel used in the baseline and fossil use during project, for energy requirement on
site under project activity during the year y (TJ);

CEFermar = CO2emissions intensity of the fuel used to generate thermal/mechanical energy, (tCO2¢/TJ);

— ET, xCEF g , Where:

project,y electricity

As the EILGP is not a project to produce and sell electricity to the grid and as the landfill did not consume fossil fuel for energy requirements in the
baseline, ELex, Lere =0 and ET, = 0.

So, the formulae is updated to:

ER, =(MD MD,,, )% 21— EL,» x CEF

projecty reg,y electricity

The EILGP does not have any contractual obligations to burn methane; so MD,g, y is calculated based on the “Adjustment Factor”, a value estimated as
20% of total methane produced at the baseline that is flared due to odor and security concerns:

MD,,, , =0,2xMD

reg,y project,y

and

ER, = 0,8xMD,, i, X 21— EL p x CEF

project,y electricity
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The sum of the quantities fed to the flare, to the power plant and to the boiler must be compared annually with the total generated. The lowest value
must be adopted as MD prjecty. The following procedure applies when the total generated is the highest.

MD =MD +MD +MD

project,y flared,y electricity,y thermal ,y

As the project won’t produce electricity or replace a fossil fuel consumed in the baseline, the methane destroyed by the project activity MDpject, y during
year y is determined by monitoring only the quantity of methane actually flared:

MD =MD

project,y flared,y

and

I\/IDfIared,y = I—FGfIared,y ><VVCH4 X DCH4 x FE

MDriareq, y = quantity of methane destroyed by flaring during year y (tCH.,);
LFGrareq,y = quantity of landfill gas flared during the year (m® rg);
Wchay,= Methane fraction of the landfill gas (M*CH./ m® ¢q);

Dcns = methane density (0,0007168 tCH,/m*CH, at 0°C and 1,013 bar);
FE = flare efficiency (%);

, Where

The estimate of the amount of landfill gas produced during year y is shown in E.4. The data used to determine the baseline scenario is presented in
Annex 3

In other words, ERy is equal to:

ER, = (0,8% LFG g , X Weyy, X Dgyy, x FE x21)~EL,,,, x CEF

flared,y electricity
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D.3.

Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data
(Indicate table and
ID number e.g. 3.-

Uncertainty  level
(High/Medium/Low)

of

data | Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

1.;3.2)

1. LFGrotaL Low Flow meters should be subject to a regular maintenance and testing regime to ensure accuracy

2. LFGfiare. v Low Flow meters should be subject to a regular maintenance and testing regime to ensure accuracy

5. FE Medium Regular maintenance should ensure optimal operation of flares. Flare efficiency should be checked
guarterly, with monthly checks if the efficiency shows significant deviations from previous values.

6. Wepa, v Low Gas analyzer should be subject to a regular maintenance and testing regime to ensure accuracy

7.7 Low Temperature sensors should be subject to a regular maintenance and testing regime to ensure accuracy

9.p Low Pressure sensors should be subject to a regular maintenance and testing regime to ensure accuracy

10 ELjmp Low Direct measure from the blower’s consumed electricity.

D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission

There will be a team assigned to monitor emission reductions from the project. They will be responsible for collecting and archiving the pertinent data
according to the monitoring plan.

This team and the responsibility of each member will be defined by the time of the project implementation.

D.5

This monitoring study was concluded on 20/07//2006, by Econergy Brasil, which is a Project Participant. Contact information in Annex I.
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‘ SECTION E. Estimation of GHG emissions by sources ‘

\ E.1.  Estimate of GHG emissions by sources: \
The only source of GHG project emissions is the CO, emissions due to the import of electricity
is calculated multiplying the grid’s Emission Factor (EF) by the amount of electricity imported,
in MWh, as presented on B.2 and on D.2.4

As demonstrated on Annex 3, the EF for the Brazilian electric grid is equal to 0,2647
tCOe/MWh. Assuming that the blower is estimated to need around 3,000 MWh/year. That
gives emission due to the import of electricity equals to 794 tCO.e/year.

E.2.  Estimated leakage:

According with ACMO0001, no leakage effects need to be accounted under this methodology.

Thus, L, =0.

\ E.3. Thesum of E.1 and E.2 representing the project activity emissions: \

E.1+E.2=0.2647 %3000 + 0 =794 tCO.elyear

\ E.4.  Estimated anthropogenic emissions by sources of greenhouse gases of the baseline: \

GHG emissions by sources in the baseline were estimated using IPCC’s guidelines’. In the case
of EILGP, the derivative of first order decay model approach was used:

T
K x R, x L, XZZ[e_k(i_j)]

i=y j=y
QT,y —

F , Where:

- Qr,y = landfill gas produced during year T (MLes);
- k = decay constant (1/year);

- Ry = amount of waste disposed on year y (kg);

- Lo = methane potential generation (m3CH4/Mgwa5te);
- T = actual year;

- y = year of waste disposal;

- F = fraction of methane at the landfill gas (%)

To summarize, relevant factors for landfill gas estimation are:

« Year the site opened

* Year the site closed

« Amount of waste disposed at the site in a given year
» Methane generation rate constant (k)

» Methane generation potential (L)

ESTRE estimates to receive around 900 tons/day of waste from 2004 to 2015.

! Revised 1996 IPCC Guidelines for National Greenhouse Gases Inventory.
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According with USEPA?, a collection efficiency for energy recovery between 75% and 85%
sounds reasonable “because each cubic foot of gas will have a monetary value to the
owner/operator”. As EILGP’s only source of income are the CERs revenues from the
destruction of methane, it can be assumed that for this project, the value of the each cubic feet of
gas captured will also have a monetary value to the owner of the project. Adopting the range
presented above, a conservative value of 75% of collection efficiency was used to estimate the
amount of emission reductions. So, LFGrare, y is equal to 75% of total landfill gas emitted to the
atmosphere at the baseline:

In other words, the amount of Methane destroyed by the project activity is calculated as follows:

Kk x R, x Ly x ii[e_k(i_j)]

=0,8x0,75x% =y J=y X Weyy, X Dgyy, x FEx 21

project,y F

MD

or

T
kxR, x Ly XZZ[e_k(i_j)]

project,y 0,6 x Ii::y 1=y ><WCH4 X DCH4 x FEx 21

MD

Baseline emissions are 753 798 tCO,e over the project’s first crediting period.

E.5. Difference between E.4 and E.3 representing the emission reductions of the project

T -
kxR, x L, x ZZ[e_k("’)]
ER, =| 0,6 % = x Wy, x Dy, x FEx21—EC, x EF

This equation has been used for estimation purposes only, as the real emission reductions will
be measured at the project site following the monitoring methodology for EILGP.

Project emission reductions are estimated to be 748 239 tCO.e over first 7 years crediting
period.

8 USEPA; Turning a Liability into an Asset: A Landfill Gas-to-Energy Project Development Handbook; September 1996
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E.6. Table providing values obtained when applying formulae above:

pE(s)}leTta:cotri]v(i)tfy Estimation (_)f _the Estimation Esgnr?iz?igg of
Year mission basellpe emission of leakage reductions
reductions (tonnes reductions (tonnes (tonnes of (tonnes of
of CO2e) of CO2e) CO2e) CO2e)
2007 794 71.950 0 71.155
2008 794 85.871 0 85.077
2009 794 98.468 0 97.674
2010 794 109.866 0 109.071
2011 794 120.179 0 119.385
2012 794 129.511 0 128.717
2013 794 71.950 0 137.160
Total
(tonnes of 5559 753 798 0 748 239
COe)

‘ SECTION F. Environmental impacts

F.1.  Documentation on the analysis of the environmental impacts, including
transboundary impacts:

The possible environmental impacts are to be analyzed by the State Secretary of Environment
(SMA - Secretaria de Estado do Meio Ambiente), through DAIA — Enviornment Impact
Assessment Department (Departamento de Avaliagdo de Impacto Ambiental) and CETESB -
State of S&o Paulo Environmental Agency (Companhia de Tecnologia de Saneamento
Ambiental). ESTRE has all the pertinent licenses for CGR Itapevi, and will carry out the
necessary process in order to obtain the working license for the flaring facility.

There will be no transboundary impacts resulting from EILGP. All the relevant impacts occur
within Brazilian borders and will be mitigated to comply with the environmental requirements
for project’s implementation.

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

There are no significant environmental impacts in EILGP. The necessary infra-structure to flare
the gas and produce energy will not likely cause any significant impacts in the site.

The Central de Gerenciamentos de Residuos Itapevi is one of the few landfills that has an
Environmental Licence from CETESB, showing ESTRE is totally committed to environmental
integrity in its practices. The landfill received its first Operational Licence on 15 April 2003.
The Licence was renewed 9 times until the emission of the last Operational Licence, on 04
October 2005. The last Operational Licence is shown on the figures below.
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GOVERNG DO ESTADO DE SAD #4110

. SECRETARIA DO MEIO AMBIENTE L
. CETESE- COMPANHIA DE TRECNOLGGEA DE SANEAMENTO AMBIENTAL R
LICENCA DE OPERACAQ PARCIAL
VALIDADE ATE : 04/102010 B
de '\iom Hmhclwsmeulo Lo !’AR( [,\],
IDENTIF iL.-\C:\O L 1'

; sl B . o B "-“-m ---------
ESTRE EMPRESA DE SANEAMENTO E TRATAMENTO DE RESIDUOS LTDA B3 14T 390000 154
Lirndon {adwwo . CEFESE
FSTRADA MUNICIPAL ARACARIGLIAMA AT (050
Miwiess . - Coripdeiento B LEp Pelenicapick
SN‘ )\MBUTH\. 631970 TTAPEVE

_CARACTERISTICAS DO PROIETO :

Atividade Principal - . R

[rberico Cidige

___'I'FRRO_ N[JUQTR!.-‘U PiRESHMUO NG CLASSE HA BB 31.40.00-1

LT |||dtn'gl"é||th L

2LTIETE ALTO ZONA METROPOLITANA B ALTOTIETE

Corpis Receptin Casse
CORREGO SAQIDAQ. . -
Agea | melro fjuddrado 3

Temeniy Couitraida Atividads A Livig Mirvos Equiprnicnis Lavrnha

| 205546,00 0] 8O, G0 _

Iliorﬂnudej ahdionattenitofhy - cMomero-de Funcionarnios Licengy deinstalacio
I§ Eruiician Icmnm Adivainitnein ProdisgZo i Chaia el
Loomoo .. b 063 =[ S 0. L. 20062001 32000815

A CETESE-Compihin de Tecnolopia de Sancamento Ambientl, no uso das atribuigdes que e foram conferidos pea Lei Estadioul ng
997..de 31 de maio de 1976, sepulamentada peli Decreto 1 8468, de 8 de seteinbro e 1976, € suss alieragbes. comcede 4 preseme ficeng,

i cond iphes ¢ lernos nele condaite s

A presente liosngs esti sendo concedida cam base nas informiag des spresentadas pelo nteressado e nilo dispensa nem subsiitui glusquer
Abvariis on Certidibes di iqualqiser nistureaal exigidos peli legishicn fedaral, estadual ‘o rmn ko pal;

Acpresente Licenca de Operagio refere-se ans focais, cquipamentos 06 Processos produtivas relacionados em folha anexiy

Ok edqisipaimentos de comtroke de poluigds existerites deverBo ser mantidis ¢ operndos adequadimentc. de iy - conservar sum ehciénciy
Mo s de exigenchy de oiii pamentos o dispositives de gueima de combustivel, @ densidade da fumaca emitida pelos riesans deverd
st te sicordo com ¢ disposto o anign 31 do Regulamenito de e Esadunl ne 997 de 31 de oo de 1 976, aprovada pefa Decrdo ng

HABE, de 8 de seteinbrn de 1976, e o alteragies;
Aligraches nas atuais atividades, provessos ob equipimentas deverdo sék procedidas de Litenga Prévia e Liveriga de Instalagho, nog emios

dbs artipos: 58 0 584 do Regulamenio acima mincionado;

Cnse venhimn o exstic rechivag bes da pogulaiio vizinha emorelacho s problemis de polaigfo amibiental causados pefa finrs, esti devera
tomar medidas o sentido de suciond-loy & cirlier de urpgncia

. A renovas o da. Feenga dé operagiho déverd ser requerida comaniecedencin niliima de 120 diag, cmhdm- da-idat dai expivagho de sl prazo
o de validade:

= : ENIE //ﬁ/ 7

e USGDACETESR EMITENIE .
o S § okl
' 32004775 | Apfncia Ambiental de Osawo

I f ﬁ,

ENTIDALE

i iga‘ﬂ

Eing® M!(nrmﬂn@ﬂﬁ
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Figure 10. CGR Itapevi's Operation License (page 1 of 3)
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GOVERNO DO ESTADG DE SAD PALLO
SECRETARIA DO MEIY AMBIENTE
CETESR . COMPANHIA DE TECNOLOGIA DE SANEAMENTO AMBIENTAL

P

LICENCA DE OPERACAO PARCIAL

CEXIGENCIAS TECNICAS

L. 1+ O éfliientes Tiquidos do enpreendimento constifuidos pelas dipiny de tavagem de pneus & todas s veicilos,
fiquitos percolados ¢ eflienies provenientes do faboratirie, deverdo alender a0 isposta e prtign L9-Acdo
Repulamento di Lein® 997776; aprovado pelo Deereto n® §468770, antes de sui disposigho final na Estagiodo
Piguert da SABEST,

22 O efluentes Hauidos deverdo sex transporiiidos ein ciminhes - tlangue para & Estagho do Pigueri-da
SARESE, mcdiante respectivo CADRI da CETESB, nilo-sendo permitide quadaier langamento nos corpos de
ipua da regido-dé infleéncin do empreendimento, mesma que Tratados,

3+ Manter registro didrio das visgens, conidentificaciio dos veicilos ¢ dos volumes ransleridos, bem coma,
infeimar i CETESE, trimesiralmenie. o5 totais de viagens ¢ volimes de limiidos percolidos transportados.

&+ () Sistera de drenagem & gueima de gases gerados noalerro, deveraser operado sdequadamente, de modo.a
parantic @ gueima tolal dos gades & evitar emissiies residuals para @ atmiasters, fora da ares de propricdade da
empresi ¢ nio causar incoveninies ap beni estar pablico.

5°- Fica proibide d emissdo de substincias odoriferss na atimosfera, em quantidides que possam sef perceplives
fors diot limites de propricdade do eniprecndimento;

- O fifveis de ruide emitidos pelas atividades do empreendimento, deverio alender sos padrdes eslabelecidos
pela Norma NBRIDIS T "Acistica - Avaliagao do Ruido em artas habitadas, visando o confono da
comunidades Procediminte, da ABNT, conforme Resolugho CONAMA n® 01 de ORI 0; retificuda am
1608790

7 A BESTRE deve dispor na entrada do atermo; de fichas contendo a caracterizacio do residuo Tinger print™)
aprovade pelo CADRI, de moda a poder ser feft wnu comparagio inicial entre o residud Gue extd sendo
recebido e o residon aprovaiis,

£+ Apresentar a periodicidade de exeeucio dos andlises completas dos resichios recebidos o logo esta seja
defimida pela ESTRE .

9 Deverd ser ericaminhado & CETESB, mté 31 de Janeiro; wi reludvio anuml (referente ao e anterion)
contendo a deserigo do tipo, da guantidads ¢ da origem dos residuos 1 serens dispostos no aterro, conforme
preconizade na NEBR 13896/ 1997,

10+ Mo poderio ser dispostos no ateno, sesiduns contendo liquidos Tivees, confonme estabelecido ni norma
NI 13806 - " Aterros de Residuos Nio Perigosos - Critérios para Projeto, Implantagio ¢ Operagio”. Para tak
Verificagao, devers seritilizadaw norma NBR 12988 - Liquidos Livres - Verificaglo em Amosira de Fesiduo:
11« Operar ininterruptamentc a compaciagio e o cobrimenlo dos residisos dispastos N aterro sanitinio durute
toda o perfods dierno e potumo.

3. 12+ A empress deverd manter operagio adequad do siterro; principalmente na forma de disposicdo,
compacta¢lo & cobrimento didrio do lixo disposto na fiente de trabalha, inclusive com a utilizagho de manta de
saeeificia {cobriments provisorio do livo) nos diss de chuvas, manitenglio dos tiludes, das linhas de drenagein
de dguss pluvisis ¢ dos Hauidos percolidos, conforme previsio no EbA - RIMA aprovado pela SMA.

13 - O fesiduos industriais de classe 1e 111 { sepando a Norma 10004 da ABNT de 30012004 - "Classificagio
de resithuos solidos™ ), o serem dispesios no aterro sanitirio deverdo ser acompanhados do Centificado de
Aprovagio pars Destinagiio de Residuos Industrinis - CADRI, emindo pefa CETESH,
14 - Adotar bisterhitics de procedimesito apresentada, no easo de desconformidade do residuo recebido, apésa
realizapio das andlises complétas;
15 - Realizias animlmente amostragem do biogds produzido no aterro., em um ponto definido mo EIA - RIMA,
pard avaliagdo da concentraciio de metano e elaboragio de analises expeditas da concentingio de ghses eupetidos
példs pogos & apresentar anualmente 3 CETESE o respectivo relaiorio.

o 16 - O dados relativos 2o monitoranenio peotéenico do aterro, deverdo ser encaminhados 3 CETESD,

e JuntmRenre COm 05 Seus {audos mterpretativos ¢ conclisivos, timestralmenie.

o 17 - Devirio ser adotadas medidas adéquatdas pari 0 controle da emissio de poeiras fugitivas , decorrentes do

B transitg de-veiculos em vias nlo pavimentadis; tais como umectaglo permanénte

?; 18 - A transferéncia do chorame anmazenade na fapoa de estocagem para 5 caminhdes - pipd, devera ser
reafizada e cole superior ad. dique-de contengiio da lagoa de chorume.
19 - () monitoramento das dguas subterrineas deverd ser trimestral enfudo
o cicko de 07 fum) ano, ocasite ém que serio anshsados os parimpy plando os
sepuintes pardmetros: Condutividude elérrica; Solidos 10tais digs 1 Aluminio;

i o ¥ JRER————
ENTIDADE 5 Pag 2

oy
Eitg.” Aevtiomio Ravas ialis g o
¢ sy LA - CRER TR 1-3350;’_?;”'@
Famint (i Reperrnd At T D{M

Figure 11. CGR Itapevi's Operation License (page 2 of 3)
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GOVERNG DO ESTADG DESAO PACLO

SECRETARIA DO MEIO AMBIENTE
CETESE - COMPANHIA DE TECNOLOGIA DE SANEAMENTO AMBIENTAL

LICENCA DE OPERACAO PARCIAL

Viiiia; Colifonres totas ¢ fecais, Acpartic ge 0F fain ) ano; devera ser realizada ampstrapen complet; semestral,
contemplandd 0% seodintes parimetnos: Condifividade eliirica; Solidos forais dissolvidos; Durezs total; i,
Oileos & Graxas Corapatente; Turbidez, Aliminio; Baro, Chdmis, Cobre, Cliambo; Clongros, Cromi totik |
Ferro total, Fosfato, ibtal: Magnaésio; Manizangs total; Mercirio; Nitrogénio Nitrite: Niteogan Narato,
Nitragénio Kieidbal; Potassia; Selémo; Sodio; Zinco; BTXL Fenol, Tricoroetileno, Cloreto de Métilen; Cloretg
de Vinita: Coliformes totais: Coliformis fecais; Peodomas seruginesas & Salmonelta, Bsse procodimenio so
repeling por tenipa:a ser estipulado ¢ o5 resultados obtidos scrig submetidos & gprecingho da CETESE que 8 sei
Critério, poders altérar o’ periodicidade ¢ b pardmedris das andlises:

o6 < O mionitoramento das sguas superficiais deverd ser palizado mmestralinente e 0s parimeloos 3 sercn
avaliadus sicoy sésintes  pH; Tempérntora; Omigénio: Dissolvide] DEO;DOC, Salidas e suspensio ¢
Solugds  Clorstos; Sullatos; Nitrogénio Amoniacal: Nitrognio Nitrito; Nitrogénio Nitrato; Nifrogesio 1ot
Fasloro: Patissia; TOC: Oleose Graxas: Ferre Total Aluminsa; Zinco; Chumbo; Cldmin: Crome Total; Cromo
Hexavalenie, Mersirio; Coliformes Totais ¢ Fecais, Candutividade especifica; Duréaa Toial; Salidos Tatais;
Arstaio; Binio: Cloreto de Metitent; Cloreto de Vinilal Fenol; Talueno: T iekoroetiieno; Xileno O
procedisirents de monitoramento das guas superficiais €0 mesmo pdotado pard as dgas sublemineas.

O rasuiltadios devierso ser submeridos & apreciagiio da CETESE que, 3 seu eriténe; poderd alierara periodicidade
& o8 parkmetros. das andlises.

21- Deveri ser mplantado programa de monitorameénta periodico dos vetores de enfermidades, coritorme
previsto e EEA-RIMA aprovade pels SMA. 05 dudos ¢ valores penddicos oblidos deverdn ser anihisados;
devidamente interprosidos ¢ posteriormente spresentados 3 CETESE na forma de relatbrios.

[

OBSERVACOES!

Fo. oA presente Licenia de Operagao, ¢ valida para codisposicio de residues solidos domiciliares ¢ indlustrinis de
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Figure 12. CGR Itapevi's Operation License (page 3 of 3)

Flaring gas, nevertheless, may cause gaseous emissions, such as volatile organic compounds
and dioxins that have to be controlled. During the environmental licensing procedures, all the
necessary measures will be taken to mitigate such impacts, as requested for issuance of the
working licence by the environmental agency.
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SECTION G. Stakeholders’ comments

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

Previously to the development of EILGP, ESTRE made a public call for comments from local
stakeholders when constructing CGR Itapevi.

Now, as required by the Interministerial Comission on Global Climate Change, the Brazilian
DNA, invitations must be sent for comments to local stakeholders as part of the procedures for
analyzing CDM projects and issuing letters of approval. This procedure will be followed by
ESTRE to take its GHG mitigation initiative to the public.

G.2.  Summary of the comments received:

ESTRE invited several organizations and institutions to comment the CDM project being

developed. Letters® and the Executive Summary of the project were sent to the following local

stakeholder.:

- Prefeitura Municipal de Itapevi — SP / Municipal Administration of Itapevi — SP.

- Secretaria de Defesa de Desenvolvimento Urbano e Meio Ambiente de Itapevi-SP /
Municipal Secreteriat of Urban and Environment Defense Development of Itapevi — SP.

- Céamara Municipal de Itapevi — SP / Municipal Legislation Chamber of Itapevi —SP;

- Ministério Publico Estadual / State Prosecutor’s Office ;

- Forum Brasileiro de ONGs / Brazilian NGO Forum ;

- CETESB - Companhia de Tecnologia de Saneamento Ambiental / Environmental Agency of
the State of Sao Paulo;

- Secretaria de Estado do Meio Ambiente / Environment Secretary of State;

- Rotary Clube de Itapevi - SP / Rotary Club of Itapevi — SP.

A comment from Secretaria de Defesa de Desenvolvimento Urbano e Meio Ambiente de Itapevi
was received. According with the comment, any kind of project that aims the decrease of
environmental impacts must receive the proper incentive. Although, only the recovery of the
landfill is not sufficient adequate and they believe the use of the gas to produce electricity or to
be used as vehicles fuel are more appropriate. Brazil counts, nowadays, with sufficient
technology to use the gas in a more efficient way.

Another comment, from Forum Brasileiro de ONGs was received. According with the
comment, the entity express gratitude for the correspondence dispatched by ESTRE. FBOMS
also recognizes their role, as one of several institutions listed in the “Resolucdo n° 1”, created
by the Brazilian DNA — Designed National Authority (CIMGC — Comissdo Interministerial de
Mudanca Global do Clima), that must invited for comments. They highlight their support in
transparency mechanisms of analysis process and approval of CDM projects. They mention the
importance of consulting local stakeholders for comments in order to provide the improvement
of sustainability and the quality of projects collaborating with the implementation of
international climate exchange regime. Furthermore, FBOMS affirms it is waiting for a
Brazilian Federal Government manifestation, by means of CIMGC, about how the comments
and analysis made by FBOMS integrants for CDM projects are considered into the final
decision of this sort of projects. Therefore, they emphasize their interest in technical information
evaluation, but a lack of a more detailed analysis of the project, does not means their approval
of the same.

% The copies of the invitations and comments are available in hold of Project participants.
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They also suggest the application of sustainability criteria in order to evaluate the project’s real
impact on sustainable development.

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

ESTRE appreciated the comment from Secretaria de Defesa de Desenvolvimento Urbano e
Meio Ambiente de Itapevi and argued that has an intention do use the methane produced in the
landfills to generate electricity or to use as a vehicle fuel, once this initiative is regular in the
USA. But, by now, the estimatives of methane emissions from the landfill are not favourable to
any kind of use of methane, once the landfill started its operations only in 2003. Though, any
kind of calculation made in order to estimate the amount of gas produced will be subjected to a
high error, once the landfill may receive more or less waste than was estimated and,
consequently, produce more or less gas than was estimated. Still, according with the amount of
waste received, the operational lifetime of the landfill might decrease, compromising such kind
of projects.

ESTRE recognizes that only the burn of methane doesn’t satisfy all the necessities of the
society, but recognizes that the project will bring more benefits to the environment through the
combat on global warming which impacts affects mainly the less favourable population. As a
responsible company, ESTRE has the commitment to study the availability of an energetic use
of the methane as soon as the technical scenario becomes favourable.

ESTRE also appreciated the comment from Forum Brasileiro de ONGs.A letter was sent from
ESTRE expressing their gratitude for the considerations about the EILGP and the company is
available in providing any necessary additional information. ESTRE informed that they might
study the adoption of a sustainability criteria certification, but recognizes that the CDM
verification procedures already include the monitoring of such criteria.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

1. Project Participants

Organization: ESTRE — Empresa de Saneamento e Tratamento de Residuos Ltda.
Street/P.O.Box: Av. Presidente Juscelino Kubitschek, n° 1.830
Building: Torre 1V, 4° andar, sala 11
City: Séo Paulo

State/Region: SP

Postfix/ZIP: 04543-900

Country: Brazil

Telephone: +55 11 3706 8833

FAX: +55 11 3078 3355
E-Mail: alex@estre.com.br

URL: http://www.estre.com.br
Represented by: Alex Schlosser

Title: Mr.

Salutation:

Last Name: Schlosser

Middle Name:

First Name: Alex

Department: Environmental Manager
Mobile: + 55 11 7713 8562

Direct FAX: +55 11 3078 3355

Direct tel: + 5511 3076 8877
Personal E-Mail: alex@estre.com.br
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Organization:

Econergy Brasil Ltda.

Street/P.O.Box:

Avenida Angélica, 2530 — cojnunto 111

Building: Edificio Reynaldo Rucci
City: Séo Paulo

State/Region: SP

Postfix/ZIP: 01228-200

Country: Brazil

Telephone: + 55 (11) 3555 5725

FAX: +55 (11) 3555 5735

E-Mail: -

URL: http://www.econergy.com.br
Represented by:

Title: Mr.

Salutation:

Last Name: Diniz Junqueira

Middle Name: Schunn

First Name: Marcelo

Department: -

Mobile: +55 (11) 8263-3017

Direct FAX: Same above

Direct tel: + 55 (11) 3555 5725 and/or mobile

Personal E-Mail:

jungueira@econergy.com.br
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
There is no public funding involved in EILGP.
Annex 3
BASELINE INFORMATION

Table 1. Baseline determination information

DATA VALUE UNIT SOURCE
L, (methane potential generation) 0,07 M crialKQwaste USEPAL
k (decay constant) 0,1 1/year
Year of opening 2004
Year of closure 2015 ESTRE
Ry 900 taste
EAF (Emission Adjustment Factor) 20 % ACMO0001

USEPA (1996) suggest values of k and L, to be applied to the model. Because of the uncertainty
in estimating Lo, gas flow estimates derived from the model should also be bracketed by a range
of plus or minus 50 percent. To make a conservativeness approach, L, was assumed to be minus
50% of the lowest value of the range (2,25-2,88 ft3/Ib). Converting the units to m3CH4/kgwaste, the
value assumed for L, is 0,07.

The value of k was estimated as 0,1/year, the lowest of the suggested value, considering a wet
climate.

The data of annual waste disposal was estimated by EILGP as 900 tons/day, from 2004 to 2015.

Project Emissions due to electricity purchased were estimated through approved methodology
ACMO0002 - Consolidated methodology for grid-connected electricity generation from
renewable sources — version 3. In order to gather the daily dispatch data, which allows for the
application of option b) Simple adjusted OM, the manager of the electricity system (ONS) was
consulted in order to provide the data.

ACMO0002 considers the determination of the emissions factor for the grid to which the project
activity is connected as the core data to be determined in the baseline scenario. In Brazil, there
are two main grids, South-Southeast-Midwest and North-Northeast, therefore the South-
Southeast-Midwest Grid is the relevant one for this project.

The method that will be chosen to calculate the Operating Margin (OM) for the electricity
baseline emission factor is the option (b) Simple Adjusted OM, since the preferable choice (c)
Dispatch Data Analysis OM would face the barrier of data availability in Brazil.

10 USEPA - United States Environmental Agency; Turning a Liability into an Asset: a Landfill Gas-to-
Energy Project Development Handbook; LMOP — Landfill Methane Outreach Program, 1996
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In order to calculate the Operating Margin, daily dispatch data from the Brazilian electricity
system manager (ONS) needed to be gathered. ONS does not regularly provide such
information, which implied in getting it through communicating directly with the entity.

The provided information covers years 2002, 2003 and 2004, and is the most recent information
available at this stage (At the end of 2005 ONS supplied raw dispatch data for the whole
interconnected grid in the form of daily reportsll from Jan. 1, 2002 to Dec. 31, 2004, the most
recent information available at this stage).

Simple Adjusted Operating Margin Emission Factor Calculation

According to the methodology, the project is to determine the Simple Adjusted OM Emission
Factor (EFowm, simple adjusted, y) - Therefore, the following equation is to be solved:

Z Fi ;. COEF; z Fi ., COEF,

=(1-2,) + 1, K (tCOe/GWh)

EF
ZGEN“, ’ zGENk,y
i k

OM ,simple _ adjusted,y

It is assumed here that all the low-cost/must-run plants produce zero net emissions.
> Fi\, COEF,,
i,k

| D GEN,,

k

=0 (tCO,e/GWh)

Please refer to the methodology text or the explanations on the variables mentioned above.

The ONS data as well as the spreadsheet data with the calculation of emission factors have been
provided to the validator (DOE). In the spreadsheet, the dispatch data is treated as to allow
calculation of the emission factor for the most three recent years with available information,
which are 2002, 2003 and 2004.

The Lambda factors were calculated in accordance with methodology requests. More detailed
information is provided in Annex 3. The table below presents such factors.

Year Lambda
2002 0,5053
2003 0,5312
2004 0,5041

Electricity generation for each year needs also to be taken into account. This information is
provided in the table below.

1 Acompanhamento Diario da Operagéo do Sistema Iterligado Nacional. ONS-CNOS, Centro Nacional
de Operacdo do Sistema. Daily reports on the whole interconnected electricity system from Jan. 1, 2002
to Dec. 31, 2004.
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Year Electricity Load (MWh)
2002 275.402.896
2003 288.493.929
2004 297.879.874

Using therefore appropriate information for F;;, and COEF;;, OM emission factors for each year
can be determined, as follows.

D" Fij.2002- COEF, |

EFom simpte _adjusted, 2002 = (1= A2002) i Z GEN; 200 - EFowm simple _adjusted 2000 = 0-4229 tCO,/MWh
i
Z I:i,j,2003 -COEFU
EFom simpte_adjusted, 2003 = (L = A2003) L) ZGEN 2008 < EFom simple_adjusted 2003 = 0-4417 tCO,/MWh
i
Z Fi ;2004 -COEF
-EF _0.4346 tCO,/MWh

_ i
EI:OM ,simple _ adjusted, 2004 — (1_ /12004) GEN . OM ,simple _ adjusted, 2004
Z j,2004
i

Finally, to determine the baseline ex-ante, the full generation weighted-average among the three
years is calculated, finally determining the EFowm simple_adjusted-

* * *
EFOM,simple_adjusted,zooz ZGEN j,2002 + EFOM,simple_adjusted,ZOOS ZGEN j,2003 + EFOM Jsimple _adjusted 2004 ZGEN j.2004
i i

simple_adjuste = . =0.4332
M simple_adlsted 2007 2004 ZGENLZUOZ +ZGENj,2oosz_GENj‘zco4
i i i

EF,

According to the methodology used, a Build Margin emission factor also needs to be
determined.

Z F.my COEF, |

EF., =M
By > GEN,,

Electricity generation in this case means 20% of total generation in the most recent year (2004),
as the 5 most recent plants built generate less than such 20%. If 20% falls on part capacity of a
plant, that plant is fully included in the calculation. Calculating such factor one reaches:

EFqy 2000 = 0,0962tCO,/MWh

Finally, the electricity baseline emission factor is calculated through a weighted-average
formula, considering both the OM and the BM, being the weights 50% and 50% by default.
That gives:

EF eariciy 20022004 = 0:5*0,4332 +0,5*0,0962 = 0,2647 tCO,/MWh

It is important to note that adequate considerations on the above weights are currently under
study by the Meth Panel, and there is a possibility that such weighing changes in the
methodology here applied.
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The project emissions would then be proportional to the electricity delivered to the grid
throughout the project’s lifetime. Baseline emissions due to displacement of electricity are
calculated by multiplying the electricity baseline emissions factor (EFeiectricity.2002-2004) With the
electricity generation of the project activity.

BEeIectricity,y: EFeIectricity,2002—2004 . ECy, Where
EC, = electricity consumed by the blower during year y (MWh);

Therefore, for the first crediting period, the project emissions will be calculated as follows:

BEeIectricity,y =0,2647 tCOZ/MWh . ECy (In tCOze)

The project emissions would then be proportional to the electricity purchased from the grid
throughout the project’s lifetime. Project emissions due to purchase of electricity are calculated
by multiplying the electricity emissions factor (EFgiectricity,2002-2004) With the electricity purchase
of the project activity, as put in section E.2.

The Brazilian electricity system has been historically divided into two subsystems: the North-
Northeast (N-NE) and the South-Southeast-Midwest (S-SE-CO). This is due mainly to the
historical evolution of the physical system, which was naturally developed nearby the biggest
consuming centers of the country.

The natural evolution of both systems is increasingly showing that integration is bound to
happen in the future. In 1998, the Brazilian government was announcing the first leg of the
interconnection line between S-SE-CO and N-NE. With investments of around US$700 million,
the connection had the main purpose, in the government’s view, at least, to help solve energy
imbalances in the country: the S-SE-CO region could supply the N-NE in case it was necessary
and vice-versa.

Nevertheless, even after the interconnection had been established, technical papers still divided
the Brazilian system in two (Bosi, 2000)*?:
“... where the Brazilian Electricity System is divided into three separate subsystems:
Q) The South/Southeast/Midwest Interconnected System;
(i) The North/Northeast Interconnected System; and
(iii)  The Isolated Systems (which represent 300 locations that are electrically isolated
from the interconnected systems)”

Moreover, Bosi (2000) gives a strong argument in favor of having so-called multi-project
baselines:

“For large countries with different circumstances within their borders and different power grids
based in these different regions, multi-project baselines in the electricity sector may need to be
disaggregated below the country-level in order to provide a credible representation of ‘what

would have happened otherwise’”.

Finally, one has to take into account that even though the systems today are connected, the
energy flow between N-NE and S-SE-CO is heavily limited by the transmission lines capacity.

12 Bosi, M. An Initial View on Methodologies for Emission Baselines: Electricity Generation Case Study.
International Energy Agency. Paris, 2000.
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Therefore, only a fraction of the total energy generated in both subsystems is sent one way or
another. It is natural that this fraction may change its direction and magnitude (up to the
transmission line’s capacity) depending on the hydrological patterns, climate and other
uncontrolled factors. But it is not supposed to represent a significant amount of each
subsystem’s electricity demand. It has also to be considered that only in 2004 the
interconnection between SE and NE was concluded, i.e., if project proponents are to be coherent
with the generation database they have available as of the time of the PDD submission for
validation, a situation where the electricity flow between the subsystems was even more
restricted is to be considered.

The Brazilian electricity system nowadays comprises of around 91.3 GW of installed capacity,
in a total of 1,420 electricity generation enterprises. From those, nearly 70% are hydropower
plants, around 10% are natural gas-fired power plants, 5.3% are diesel and fuel oil plants, 3.1%
are biomass sources (sugarcane bagasse, black liquor, wood, rice straw and biogas), 2% are
nuclear plants, 1.4% are coal plants, and there are also 8.1 GW of installed capacity in
neighboring countries (Argentina, Uruguay, Venezuela and Paraguay) that may dispatch
electricity to the Brazilian grid.
(http://www.aneel.gov.br/aplicacoes/capacidadebrasil/OperacaoCapacidadeBrasil.asp). This
latter capacity is in fact comprised by mainly 6.3 GW of the Paraguayan part of Itaipu
Binacional, a hydropower plant operated by both Brazil and Paraguay, but whose energy almost
entirely is sent to the Brazilian grid.

Approved methodology ACMO0002 asks project proponents to account for “all generating
sources serving the system”. In that way, when applying one of these methodologies, project
proponents in Brazil should search for, and research, all power plants serving the Brazilian
system.

In fact, information on such generating sources is not publicly available in Brazil. The national
dispatch center, ONS — Operador Nacional do Sistema — argues that dispatching information is
strategic to the power agents and therefore cannot be made available. On the other hand,
ANEEL, the electricity agency, provides information on power capacity and other legal matters
on the electricity sector, but no dispatch information can be got through this entity.

In that regard, project proponents looked for a plausible solution in order to be able to calculate
the emission factor in Brazil in the most accurate way. Since real dispatch data is necessary after
all, the ONS was contacted, in order to let participants know until which degree of detail
information could be provided. After several months of talks, plants’ daily dispatch information
was made available for years 2002, 2003 and 2004.

Project proponents, discussing the feasibility of using such data, concluded it was the most
proper information to be considered when determining the emission factor for the Brazilian grid.
According to ANEEL, in fact, ONS centralized dispatched plants accounted for 75,547 MW of
installed capacity by 31/12/2004, out of the total 98,848.5 MW installed in Brazil by the same
date (http://www.aneel.gov.br/arquivos/PDF/Resumo Graficos mai 2005.pdf), which includes
capacity available in neighboring countries to export to Brazil and emergency plants, that are
dispatched only during times of electricity constraints in the system. Such capacity in fact is
constituted by plants with 30 MW installed capacity or above, connected to the system through
138kV power lines, or at higher voltages. Therefore, even though the emission factor
calculation is carried out without considering all generating sources serving the system, about
76.4% of the installed capacity serving Brazil is taken into account, which is a fair amount if
one looks at the difficulty in getting dispatch information in Brazil. Moreover, the remaining
23.6% are plants that do not have their dispatch coordinated by ONS, since: either they operate
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based on power purchase agreements which are not under control of the dispatch authority; or
they are located in non-interconnected systems to which ONS has no access. In that way, this
portion is not likely to be affected by the CDM projects, and this is another reason for not taking
them into account when determining the emission factor.

In an attempt to include all generating sources, project developers considered the option to
research for available, but non-official data, to supply the existing gap. The solution found was
the International Energy Agency database built when carrying out the study “Road-Testing
Baselines For Greenhouse Gas Mitigation Projects in the Electric Power Sector”, published in
October 2002. Merging ONS data with the IEA data in a spreadsheet, project proponents have
been able to consider all generating sources connected to the relevant grids in order to determine
the emission factor. The emission factor calculated was found more conservative when
considering ONS data only, as the table below shows the build margin in both cases.

IEA/ONS Merged Data Build Margin ONS Data Build Margin
(tCO,/MWh) (tCO,/MWh)
0,205 0,0962

Therefore, considering all the rationale explained, project developers decided for the database
considering ONS information only, as it was capable of properly addressing the issue of
determining the emission factor and doing it in the most conservative way.

The fossil fueled plants efficiencies were also taken from the IEA paper. This was done
considering the lack of more detailed information on such efficiencies from public, reliable and
credible sources.

From the mentioned reference:

The fossil fuel conversion efficiency (%) for the thermal power plants was
calculated based on the installed capacity of each plant and the electricity actually
produced. For most of the fossil fuel power plants under construction, a constant
value of 30% was used as an estimate for their fossil fuel conversion efficiencies.
This assumption was based on data available in the literature and based on the
observation of the actual situation of those kinds of plants currently in operation in
Brazil. The only 2 natural gas plants in combined cycle (totaling 648 MW) were
assumed to have a higher efficiency rate, i.e. 45%.

Therefore only data for plants under construction in 2002 (with operation start in 2002, 2003
and 2004) was estimated. All others efficiencies were calculated. To the best of our knowledge
there was no retrofit/modernization of the older fossil-fuelled power plants in the analyzed
period (2002 to 2004). For that reason project participants find the application of such numbers
to be not only reasonable but the best available option.

The aggregated hourly dispatch data got from ONS was used to determine the lambda factor for
each of the years with data available (2002, 2003 and 2004). The Low-cost/Must-run generation
was determined as the total generation minus fossil-fuelled thermal plants generation, this one
determined through daily dispatch data provided by ONS. All this information has been
provided to the validators, and extensively discussed with them, in order to make all points
crystal clear.
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On the following pages, a summary of the analysis is provided. First, the table with the 130
plants dispatched by the ONS is provided. Then, a table with the summarized conclusions of the
analysis, with the emission factor calculation displayed. Next, the load duration curves for the
S-SE-MW system are presented. Finally, a graphic showing the total estimated methane
generated at the baseline scenario and the methane captured and destroyed is presented.
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Table 2. ONS Dispatched Plants -1/2

Subsystem* Fuel source™ Power plant Operation start |Installed capacity | Fuel conversion | Carbon emission | Fraction carbon | Emission factor
[2,4,5] (MW [1] efficiency (%) [2] | factor (tCITJ) [3] oxidized [3] (tCO2/MWh)

1 S-5E-CO G Termo Rio MNov-2004 4233 0,30 153 99,5% 0,670
2 S-5E-CO H Candonga Sep-2004 1400 1.00 00 0.0% 0,000
3 S-SE-CO H Queimado Mutany- 2004 108,0 1,00 oo 0,0% 0,000
4 S-SE-CO G MNorte Fluminense Feb-2004 8602 0,30 153 99,5% 0670
5 S-5ECO H Jaury Sep-2003 1215 1,00 oo 0,0% 0,000
6 S-S5ECO H Gauporé Sep-2003 1200 1,00 oo 0,0% 0,000
7 S5-SE-CO G Trés Lagoas Aug-2003 306,0 0,30 153 099,5% 0670
a S-SE-CO H Funil (MG} Jan-2003 180,0 1,00 oo 0,0% 0,000
£} S-SE-CO H Itiquira | Sep-2002 1561 1,00 oo 0,0% 0,000
10 S-5E-CO G Araucaria Sep-2002 4845 0,30 153 99,5% 0,670
" S-5E-CO G Canoas Sep-2002 1608 0,30 153 99.5% 0,670
12 S-SE-CO H Piraju Sep-2002 a1,0 1,00 oo 0,0% 0,000
13 S-5ECO G Nova Piratininga Jun-2002 3848 0,30 153 99,5% 0,670
14 S-5ECO aQ PCT CGTEE Jun-2002 50 0,30 20,7 99,0% 0,902
15 S-S5ECO H Rosal Jun-2002 55,0 1,00 oo 0,0% 0,000
16 S-SE-CO G Ihirité May-2002 2260 0,30 15,3 99,5% 0670
17 S-SE-CO H Cana Brava Mlay-2002 4659 1,00 oo 0,0% 0,000
18 S-SE-CO H Sta. Clara Jan-2002 600 1,00 oo 0,0% 0,000
] S-5E-CO H Machadinho Jan-2002 1.140,0 1,00 00 0,0% 0,000
20 S-SE-CO G Juiz de Fara MNow-2001 87,0 0,28 153 99,5% 0,718
21 S-SE-CO G Macaé Merchant Nov-2001 9228 0,24 153 99,5% 0,837
22 S-SE-CO H Lajeado (AMEEL res. 402/2001) Nov-2001 9025 1,00 oo 0,0% 0,000
23 S-5ECO G Eletrobolt Oct-2001 3780 0,24 15,3 099,5% 0,837
24 SS5ECO H Porto Estrela Sep-2001 120 1,00 00 0,0% 0,000
25 S-SE-CO G Cuiaba (Mario Covas) Aug-2001 928,27 0,30 15,3 99,5% 0670
26 S-SE-CO G W, Arjona Jan-2001 1940 0,25 153 99.5% 0,804
27 S-SE-CO G Uruguaiana Jan-2000 6389 043 1593 99.5% 0447
28 S-5E-CO H S. Caxias Jan-1984 12400 1,00 00 0,0% 0,000
29 S-SE-CO H Canoas | Jan-1989 H25 1,00 oo 0,0% 0,000
30 S-SE-CO H Canoas |l Jan-1989 72,0 1,00 oo 0,0% 0,000
31 S-SE-CO H Igarapava Jan-1589 2100 1,00 oo 0,0% 0,000
32 S-S5ECO H Porto Primavera Jan-1939 15400 1,00 0o 0,0% 0,000
33 S5-SE-CO D Cuiaba (Mario Covas) Oct-1998 5282 027 202 899,0% 0978
34 S-SE-CO H Sobragi Sep-1998 60,0 1,00 oo 0,0% 0,000
35 S-SE-CO H PCH EMAE Jan-1988 26,0 1,00 oo 0,0% 0,000
36 S-SE-CO H PCH CEEE Jan-1988 25,0 1,00 oo 0,0% 0,000
ar S-5E-CO H PCH ENERSUL Jan-1988 43.0 1.00 00 0,0% 0,000
a8 S-5E-CO H PCH CEB Jan-1988 15.0 1.00 00 0.0% 0,000
39 S-SE-CO H PCH ESCELSA Jan-1988 52,0 1,00 oo 0,0% 0,000
40 S-SE-CO H PCH CELESC Jan-1988 50,0 1,00 oo 0,0% 0,000
Gl S-SE-CO H PCH CEMAT Jan-15988 145,0 1,00 oo 0,0% 0,000
42 S-SE-CO H PCH CELG Jan-1988 15,0 1,00 oo 0,0% 0,000
43 S-5ECO H PCH CERJ Jan-1998 58,0 1,00 oo 0,0% 0,000
44 S-S5ECO H PCH COPEL Jan-1998 700 1,00 oo 0,0% 0,000
45 S-S5ECO H PCH CEMIG Jan-1998 84,0 1,00 oo 0,0% 0,000
46 S-SE-CO H PCH CPFL Jan-1908 58,0 1,00 oo 0,0% 0,000
47 S-SE-CO H 5. Mesa Jan-1998 12750 1,00 oo 0,0% 0,000
48 S-SE-CO H PCH EPAULO Jan-1988 26,0 1,00 oo 0,0% 0,000
49 S-SE-CO H Guilmarm Amarim Jan-1987 140,0 1,00 oo 0,0% 0,000
a0 S-5E-CO H Corumba Jan-1987 375.0 1.00 00 0,0% 0,000
a1 S-5E-CO H Miranda Jan-1987 4080 1,00 00 0,0% 0,000
52 S-5E-CO H Moav Ponte Jan-1984 510.0 1.00 00 0.0% 0,000
53 S-SE-CO H Segreda (Gov. Ney Braga) Jan-1982 1.260,0 1,00 oo 0,0% 0,000
54 S-SE-CO H Taguarugu Jan-1989 5540 1,00 oo 0,0% 0,000
bsls]) S-SE-CO H Manso Jan- 1988 210,0 1,00 oo 0,0% 0,000
56 SS5ECO H D. Francisca Jan-1987 1260 1,00 0,0 0,0% 0,000
57 S-5ECO H Ita Jan-1887 14500 1,00 oo 0,0% 0,000
58 S-S5ECO H Rosana Jan-1887 3632 1,00 oo 0,0% 0,000
59 S5-SE-CO M Angra Jan-1885 18740 1.00 oo 0,0% 0,000
B0 S-SE-CO H T.Irm&os Jan-1985 2075 1,00 oo 0,0% 0,000
61 S-SE-CO H ltaipu BO Hz Jan-1983 6.300,0 1,00 oo 0,0% 0,000
62 S-SE-CO H Itaipu 50 Hz Jan-1983 5.3750 1,00 oo 0,0% 0,000
63 5-5E-CO H Ernborcagéo Jan-1882 1.192,0 1,00 0.0 0,0% 0,000
64 S-5E-CO H Nova Avanhandava Jan-1982 3474 1.00 oo 0,0% 0,000
65 S-5E-CO H Gov. Bento Munhoz - GBM Jan-1980 16760 1.00 R 0.0% 0,000

* Subsystern: S - south, SE-CO - Southeast-Midwest
** Fuel source (C, bituminous coal; D, diesel oil, G, natural gas; H, hydro; N, nuclear, O, residual fuel ail)
[1] Agéncia Nacional de Energia Elétrica. Banco de [nformagdes da Geragdo (hitp /v aneel.gov bri, data collected in noverber 2004)

Bosi, M, A Laurence, P. Maldonado, R. Schaeffer, AF. Simoes, H. Winkler and J.M. Lukamba. Road lesting baselines for GHG mitigation projects in the eleclric power sector. OECDJIEA information paper, Octaber 2002

@
[3] Intergovernamental Panel on Climate Change. Revised 1886 Guidelines for National Greenhouse Gas Inventories.

[4] Operador Macional do Sisterna Elétrico. Centro Macional de Operagdo do Sistema. Acompanhamenta Dizrio da Operagdo do SIN (daily reports from Jan. 1, 2001 to Dec. 31, 2003)
5]

Agéncia Nacional de Energia Elétrica. Superintendéncia de Fiscalizagdo dos Servigos de Geragdo. Resumo Geral dos Novos Empreendimentos de Geragdo (httpifwwr. aneel.gov bri, data collected in novernber 2004)
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Table 3. ONS Dispatched Plants -2/2

h [

Subsystem* Fuel source™ Power plant Operation start |Installed capacity | Fuel conversion | Carbon emission | Fraction carbon | Emission factor
[2,4,5] (MW [1] efficiency (%) [2] | factor (tCITJ) [3] oxidized [3] (tCO2/MWh)
66 S-SE-CO H S.Santiago Jan-1980 14200 1,00 oo 0,0% 0,000
BT S-SE-CO H Iturmbiara Jan- 1880 2.280,0 1,00 oo 0,0% 0,000
oz} S-5ECO aQ lgarape Jan-1878 1310 0,30 20,7 99,0% 0,902
5] S-S5ECO H ltauba Jan-1878 5124 1,00 oo 0,0% 0,000
70 S-SE-CO H A Vermelha (Jose E. Moraes) Jan-1978 1.396,2 1,00 oo 0,0% 0,000
71 S-SE-CO H S.Simao Jan-1978 17100 1,00 oo 0,0% 0,000
72 S-SE-CO H Capivara Jan-1977 B40,0 1,00 oo 0,0% 0,000
73 S-5E-CO H S.0sério Jan-1975 1.078,0 1,00 00 0,0% 0,000
74 S-SE-CO H Marimbondo Jan-1975 14400 1,00 oo 0,0% 0,000
73 S-SE-CO H Promisséo Jan-1975 2640 1,00 oo 0,0% 0,000
76 S-SE-CO C Pres. Medici Jan-1974 446,0 0,26 26,0 98,0% 1,204
7 SS5ECO H ‘olta Grande Jan-1974 3800 1,00 00 0,0% 0,000
78 S5-SE-CO H Porto Colomhia Jun-1873 3200 1.00 oo 0,0% 0,000
74 S-SE-CO H Passo Fundo Jan-1973 2200 1,00 oo 0,0% 0,000
a0 S-SE-CO H Passo Real Jan-1973 15680 1,00 oo 0,0% 0,000
81 S-5E-CO H Ilha Solteira Jan-1973 34440 1,00 00 0,0% 0,000
82 5-SE-CO H Mascarenhas Jan-1873 1310 1,00 00 0,0% 0,000
83 5-5E-CO H Gaov. Parigot de Souza - GPS Jan-1871 2520 1,00 oo 0,0% 0,000
84 S-SE-CO H Chavantes Jan-1871 4140 1,00 oo 0,0% 0,000
85 S-SE-CO H Jaguara Jan-1871 4240 1,00 oo 0,0% 0,000
86 SS5ECO H S& Carvalho Apr-1970 78.0 1,00 00 0,0% 0,000
a7 S5-5E-CO H Estreito (Luiz Carlos Barreto) Jan-1969 1.050,0 1,00 oo 0,0% 0,000
a8 S-SE-CO H Ihitinga Jan-1969 1314 1,00 oo 0,0% 0,000
a9 S-SE-CO H Jupia Jan-1969 18512 1,00 oo 0,0% 0,000
90 S-5E-CO o] Alegrete Jan-1968 6.0 026 0.7 99,0% 1,040
91 S-5E-CO G Carnpos (Roberto Silveira) Jan- 1968 30,0 0.24 153 99,5% 0,837
92 S-SE-CO G Santa Cruz (RJ) Jan- 1968 7660 031 153 99,5% 0 648
93 S-SE-CO H Paraibuna Jan- 1968 85,0 1,00 oo 0,0% 0,000
o4 S5-SE-CO H Limaeiro (Armando Salles de Olivie Jan-1967 320 1,00 0.0 0,0% 0,000
95 S-S5ECO H Caconde Jan- 1966 804 1,00 oo 0,0% 0,000
96 S-SE-CO C Jlacerda C Jan-1965 3630 025 260 98,0% 1,248
a7 S-SE-CO C Jlacerda B Jan-1965 2620 021 260 98.0% 1,602
98 S-SE-CO C Jlacerda A Jan- 1965 2320 0,18 2680 98.0% 1,868
99 S-SE-CO H Bariri (Alvaro de Souza Lima) Jan-1965 1431 1.00 oo 0,0% 0,000
100 S-5E-CO H Funil (RJ) Jan-1965 2160 1,00 00 0.0% 0,000
1m S-SE-CO C Figueira Jan-1963 20,0 0,30 26,0 98,0% 1121
102 S-SE-CO H Furnas Jan-1963 1.216,0 1,00 oo 0,0% 0,000
103 S-SE-CO H Barra Bonita Jan- 1963 140,8 1,00 oo 0,0% 0,000
104 S-SE-CO C Charqueadas Jan- 1962 720 0,23 26,0 98,0% 1,462
1058 S-5ECO H Jurumirim (Armanda A. Laydner) Jan-1962 977 1,00 0.0 0,0% 0,000
106 S-S5ECO H Jacui Jan-1862 1800 1,00 oo 0,0% 0,000
107 S5-SE-CO H Pereira Passos Jan-1862 EEN] 1.00 oo 0,0% 0,000
108 S-SE-CO H Tres Marias Jan-1962 396,0 1,00 oo 0,0% 0,000
109 S-SE-CO H Euclides da Cunha Jan-1960 1088 1,00 oo 0,0% 0,000
110 S-SE-CO H Camargos Jan-1960 46,0 1,00 oo 0,0% 0,000
m S-SE-CO H Santa Branca Jan-1960 56,1 1,00 oo 0,0% 0,000
12 S-5E-CO H Cachoeira Dourada Jan-1958 6580 1.00 oo 0,0% 0,000
13 S-5E-CO H Salto Grande (Lucas N. Garcez) Jan-1958 70,0 1,00 0.0 0,0% 0,000
114 S-5E-CO H Salto Grande (MG) Jan-1956 102.0 1,00 00 0.0% 0,000
118 S-SECO H Mascarenhas de Moraes [Peixato) Jan-1856 478,0 1,00 0.0 0,0% 0,000
116 S-SE-CO H Itutinga Jan-1955 52,0 1,00 oo 0,0% 0,000
17 S-SE-CO C S. Jerdnimo Jan-1954 20,0 0,26 26,0 98,0% 1,204
118 S-5ECO aQ Carioba Jan-1854 36,2 0,30 20,7 99,0% 0,902
119 SS5ECO [o] Piratininga Jan-1954 4720 0,30 207 59,0% 0,902
120 SS5ECO H Canastra Jan-1953 42,8 1,00 00 0,0% 0,000
jbal S5-SE-CO H Nilo Pecanha Jan-1863 3784 1.00 oo 0,0% 0,000
122 S-SE-CO H Fontes Nova Jan-1840 130.3 1,00 oo 0,0% 0,000
123 S-SE-CO H Henry Borden Sub Jan-1926 4200 1,00 oo 0,0% 0,000
124 S-SE-CO H Henry Borden Ext. Jan-1926 4e9,0 1,00 oo 0,0% 0,000
125 S-5E-CO H I. Pornbos Jan-1924 188.7 1,00 00 0,0% 0,000
126 5-5E-C0O H Jaguari Jan-1817 118 1,00 0.0 0,0% 0,000
Total (M) = 66.007 1

* Subsystermn: S - south, SE-CO - Southeast-Midwest
** Fuel source (C, bituminous coal; D, diesel oil, G, natural gas; H, hydro; N, nuclear;, O, residual fuel ail)
[1] Agéncia Macional de Energia Elétrica. Banco de Informagdes de Geragdo (hitp:hwww. aneel.gov bri, data collected in november 2004)
[Z] Bosi, M, A Laurence, P. Maldonado, R. Schaeffer, AF. Simoes, H. Winkler and J.M. Lukamba. Road lesting baselines for GHG mitigation projects in the eleclric power sector. DECDJ/EA information paper, Octaber 2002
[3] Intergovernamental Panel on Climate Change. Revised 1996 Guidelines for National Greenhouse Gas Inventories.
[4] Operador Nacional do Sisterna Elétrico. Centro Nacional de Operacéo do Sistema. Acompanhamento Didrio da Operagdo oo SN (daily reports from Jan. 1, 2001 to Dee. 31, 2003)
[5] Agéncia Macional de Energia Elétrica. Superintendéncia de Fiscalizagdo dos Servigos de Geragdn. Resumo Geral dos Novos Empreendimentos de Geragdo (hitp:ivawer.aneel.gov.bri, data collected in november 2004)
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Baseline (including imports) EF oy [tCO2/MWh] Load [MWh] LCMR. [GWh] Imports [MWh]
08545 275402 896 258720 1.607.395
05421 288,453 529 274549 459.556 |
05763 297 870574 284748 1.468.275
Total (2002-2004) = 861.776.699 818.118 3.535.256
EF o, simpie-adjursted [tCO2/MWh] EFgm,z000 Lamhda
00952 Azo0z
Default weights 05053
wane=05 Az003
W= 05 05312
Default EF oy [tCO2/MWH] Az008
0.2647 05041
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Figure 13. Load duration curve for the S-SE-MW system, 2002
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Figure 14. Load duration curve for the S-SE-MW system, 2003
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Figure 15. Load duration curve for the S-SE-MW system, 2004
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Annex 4
MONITORING PLAN
As stated in section D of this document, the following variables need to be measured as to
determine and account for emission reductions due to EILGP.
e The amount of landfill gas being sent to flares;
e The amount of methane in the landfill gas;
e The flares’ efficiencies.
e The pressure of the gas;
e The temperature of the gas; and
e The electric consumption of the blower, in MWh.
Except from the flare efficiency, all other data need to be monitored continuously, through
proper meters or analyzers. The flare efficiency will be measured continuously (by the operating
hours of the flare and by the average temperature of the combustion chamber) and quarterly or
monthly (if instable) through the percentage of methane in the fluegas.
Considering EILGP’s facilities will have computer-based equipment and generate continuous
data, such equipment will be used for generating data relevant for the annual emission reduction
verification report. The summary table for such report will be filled in, with the metered data
provided as background.
Table 4. Summary worksheet for EILGP
Summary Worksheet
Blower's
Date LFG to flares| Methane on | Hours of flare Avezﬁgecgenr:bpjsrﬁtounre of LFG Pressure Electricity
(m3) LFG (%) operation o (mbar) Consumption
chamber (°C) (MWh)
1/1/2007
2/1/2007
3/1/2007
4/1/2007
5/1/2007
6/1/2007
7/1/2007
8/1/2007
9/1/2007

Landfill gas into flares and methane content in the landfill gas are metered through a flow meter
and a gas analyzer installed at the facility and monitored electronically through a programmable
logic control system. After that, once the flow, as well as flares’ efficiencies, become inputs for
the sheet, the amount flared is calculated. The sum of both quantities is the total methane
destroyed. Discounting such number by 20% (Effectiveness Adjustment Factor), the emission
reductions from the project are determined.

There will be similar sheets for the three crediting periods. They will be presented to the verifier
as the collected and stored data for verification purposes.

The workbook will also keep electronic information on the flares’ efficiencies, as tests are
carried out accordingly. Table 5 shows how the flares’ data are to be archived.
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Table 5. Flare efficiency data

Flares' Efficiency Tests

page 43

Flare #

Test Date

Methane Content in Exhaust Gas |Test Carried Out by

Approved by

The calculation of emission reductions will be made using the following formulae:

The lowest value between “Total LFG collected”

3

A and “LFG sent to flares” m
B Methane content on LFG Ymethane
C Pressure of the LFG bar
D Temperature of the LFG K
E=pxC [X)A x % %0.0007168 Methane collected tmethane
F Flare Efficiency %
G=E.F Total methane destroyed tmethane
H=G.21 Total CO.e destroyed tCO.e
I=H.0.2 Total CO,e destroyed in the baseline tCO.e
J=H-1I CO.e destroyed by the EILGP tCO.e
K Total electricity imported MWh
L Emission factor of the grid which the EILGP is {COL/MWh
connected
M=K.L Emissions due to the import of electricity tCO,e
N=J-M Emissions reductions due to the EILGP tCO,e
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