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Ingenio Magdalena S.A. cogeneration project (fommicity hereafter referred to as the
“Magdalena Project”).

PDD version number: 4
Date: 12/03/2007

A.2. Description of theproject activity :

The primary objective of the Magdalena CogeneraRooject is to supply renewable energy to
power Guatemala’'s economic growth. Magdalena wil acontribute to the country’s social and
economic sustainability by improving the supply edéctricity, by increasing the share of renewable
technologies in the generation and by reducing @nala’s dependency on fossil fuels. The projedt wil
also make use of bagasse, an indigenous resource.

IMSA, developers of the Magdalena cogeneration gatojis the second largest sugar mill in
Central America. Its operation started in 1976.eAftwenty years Magdalena was still one of the
smallest sugar mills in Guatemala. Since then, Mbgdh has undergone important changes that have
increased the competitiveness of the sugar miltl diversified its revenue stream to include non
traditional activities such as energy sale.

As the sugar business has increased over the yeaglalena has upgraded its cogeneration
equipment to take advantage of the greater amoubagasse available. As the expansion plans for
Magdalena are expected to continue, the cogeneratpipment is also expected to continue being
upgraded and more renewable energy is expectes gerterated and delivered to the grid.

The Magdalena project comprises four phases.ePbas was completed in 2005 with the
installation of a 825 Psig boiler and a 16.5MW gait@ (condensing). The second phase of the project
is under construction and is expected to be comglédr the 2006-2007 crop. The equipment being
installed in this second stage consists of a 9@0Bsiler and 30MW turbo-generator (back pressure).
The third stage is to be completed by the end 672dhd it will consist of the installation of anett800
Psig boiler and a 35MW turbo-generator. The fowtdge will consist of the installation of a 45 MW
turbo-generator.

Magdalena will use bagasse, a by product in tbdymtion of sugar to produce clean energy that
would displace energy that otherwise the State evdwalve provided with a strongly fossil dependant
generation system. The use of an indigenous anahetesource of electricity thus contributes to
environmental sustainability by avoiding electycigeneration from fossil fuel sources, reducing
greenhouse gases (GHG) emissions and the depenaofeti®y country of imported and costly fuels. The
cogeneration project also eliminates the bagasaecontrolled way, thus eliminating emissions fribra
traditional methods of elimination (uncontrolledrbing or methane production from decay). In absence
of the project, Magdalena would have had to sujiglgnergy needs with electricity from the grid, an
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activity that would have contributed to increasedissions due to Guatemala’s dependency on fossil
fuels.

Magdalena also contributes with Guatemala’s sogkdé development with the creation of
several direct and indirect jobs. In the constarctof the project, 95 workers were employed: 10
electrical workers, 10 mechanical workers, 30 weddmnd 45 general constructors. For the operation o
the cogeneration project, 27 workers are requiddabiler’s operators, 3 operators for the turbbpBer
analyzers, 3 electrical workers, 3 mechanical warleed 12 general workers.

The revenues obtained from the sale of the CERs%is0 help IMSA to continue supporting the
community. The revenue distribution and social eéfintended to be continued with the contributiohs
CDM, must be added to the environmental benefiterwhvaluating the contribution to sustainable
development of this project activity.

\ A.3. Project participants:

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

participant (Yes/No)
Guatemala (host) Ingenio Magdalena S.A. No

(*) In accordance with the CDM modalities and prdwes, at the time of making the CDM-PDD publitret stage of
validation, a Party involved may or may not havevided its approval. At the time of requesting ségition, the approval by
the Party(ies) involved is required.

Private and/or public entity(ies)
project participants (*)
(as applicable)

Name of Party involved (*)
((host) indicates a host Party)

| A4

g2* .

Azl R :
- Balize R

San Fadro B i i

s ! I'r.

Patér itz
- Flores * . {
intald R Mopdn & J
Mexico A pasie A Belize
Cancuén R
16 Incdn’ A

Fresa da | i I
imo:  Guatemala

Hugehuetenango RO y
: sagig A
Santa Croz. tagua [
San Marcos | del Quiché + Salama .
’ + Totonleapan Gracde it +Za Charnéiecin
ot 1 GaCimatenango El P'Of;fﬂ
4 . .
i Gultemala 5 Honduras

3 Bsaraia Mazatenango Kiapia

B o [ Esointaloun

Lompa 8.
& i

i ?’&__fcil?ﬂ-u: Ocean - El Salvador

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 03 .1 "
(3 ONFCe
74 ~
CDM - Executive Board page 4
Figure 1 - Political division of Guatemala showing the Department of Escuintla (source:
www.global-children.org/ programs_guatemala.html)
A4.11. Host Party(ies): |
Guatemala
A4.1.2. Region/State/Province etc.. |
Department of Escuintla
A.4.1.3. City/Town/Community etc:
La Democracia
A4.1.4. Detail of physical location, includingnformation allowing the

The project’'s complete address is: Finca Bugamvillirisdiction of Municipio, La
Democracia. Finca Buganvilia is identified as N2, Folio 35, Libro 166.

The coordinates to the Magdalena Project aretudsi14° 7' 13" North, Longitude 90° 55'
42" West.

Type: Energy and Power.
Sectoral Scope: Energy industries (renewablen/ranewable sources).

Category: Renewable electricity generation forid (energy generation, supply, transmission
and distribution).

A.4.3. Technology to be employed by the projecttvity :

Biomass power conversion technologies for powedpction can be classified into one of the
three following categories: direct combustion tembgies, gasification technologies, and pyrolysis.
Direct combustion technologies, such as the useddgdalena, are probably the most widely known
option for simultaneous power and heat generatiom fbiomass. It involves the oxidation of biomass
with excess air in a process that yields hot gés&isare used to produce steam in boilers. Thersiea
used to produce electricity in a Rankine cycle iegb Rankine cycle configurations could also be
classified into two: condensing and backpressuepedding on the proportion of the steam used for
industrial processes and where in the turbine #t@am is obtained. Typically, electricity only is
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produced in a “condensing” steam cycle, while eleity and steam are co-generated in an “extratting

steam cycle.

The Magdalena project is divided into three phakas are shown in the following Table. It

System

" Boundary

Wuut

Figure 2- Rankine Cycle

uses the following configuration (See Tables 2 3nd
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Installed equipment
Phase Boilers Turbo generators | Equipment Phased Out
Before 2 x 400 PSI 1X5MW
Project 4 X 600 PSI 1X6MW
1X10 MW
1X12.5 MW
1X20 MW
1 X53.5 MW (old
1 (March 2005) | 1x825PSI turbos)
1x16.5 MW
2 ( December
2005) 1x825PSI 1 X53.5 MW
1x900 PSI 1x16.5 MW
1x30 MW
The following
3(2007) 1x825PSI 1x16.5 MW equipments
2x 900 PSI 1x30 MW will be kept as stand by:
1x 35 MW old turbos and boilers
The following
4 (2008) 1x 825 PSI 1x16.5 MW equipments
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2 x900 PSI 1x 30 MW will be kept as stand by:
1x 35 MW old turbos and boilers
1 X45 MW
Table 2a — Project phases
Phase Starting date Additional Installed capadityw)
1 March 2005 16.5
2 December 2005 30
3 December 2007 35
4 December 2008 45
Table 2b — Project phases
Steam prSoF:jeuC(;EZn
. Steam
enthalpy
Phase Boiler (ton/h) Pressure (kgsteam/
(KIKg) kgbagasse)
. CALDEMA APU- .
1 (Boiler 9) 25-3GR-PSE 75 825 Psig 3,380.5 2.24
. CALDEMA APU- .
2 (Boiler 10) 53-6G|-PSE 160 900 Psig 3,376.1 2.05
3 (likely CALDEMA APU- .
configuration) 53-6GI-PSE 160 900 Psig 3376.1 2.05

Table 2c — Project boilers configuration

Phase| Turbo generatof Type
1 16.5 MW Condensing
2 30 MW Backpressure
3 35 MW Backpressure
4 45 MW Backpressure

Table 2d — Project turbos configuration
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Specific
_ Steam | pressure | Temperature | Steam enthalpy production vear of
Boiler (pounds/ . i
h) (Psig) (°F) (KJ/KQ) kgsteam/ | installation
kgbagasse
3 75.000 400 600 3,040 2.14 1981
4 90.000 400 600 3,040 2.14 1988
5 100.000 600 750 3,209 2.13 1990
6 150.000 600 750 3209 2.08 1991
7 225,000 600 750 3,209 2.08 1996
8 300.000 600 750 3209 2.08 1999

Table 3a-Baseline boilers

Year of
Turbo generatof Type installation
5 MW Backpressure 1998
6 MW Backpressure 1989
10 MW Backpressure 1997
12.5 MW Condensing 1996
20 MW Backpressure 2001

Table 3b - Baseline turbos
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e
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Figure 2 — Project configuration
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Magdalena is expected to generate 144,350 carlealitsper year for a total of 1,010,448 tons of
CO,for the first 7-year period:

Annual
estimation of
Years emissions

reductions
(tonnes of CO 2e)

2005 (starting on March

1) 14,300

2006 72,421

2007 88,570

2008 142,340

2009 180,255

2010 220,536

2011 220,536

2012 (until February 29) 71,492

Total estimated
reductions (tonnes of

COz2e) 1,010,448
Total number of
crediting years 7

Annual average over
the crediting period of
estimated reductions

(tonnes of CO2e) 144,350

Table 4 — Estimated emission reductions of the Magd  alena Project over the first 7-year crediting
period

\ B.1 Title and reference of the approved baseline miedology applied to the project activity: |

ACMO0006 — “Consolidated baseline methodology fad-gonnected electricity generation from
biomass residues”, version 4, 02/11/2006.

ACMO0002 - “Consolidated baseline methodology fadgronnected electricity generation from
renewable sources”, Version 6, dated on 19/05/2006.

Tool for the demonstration and assessment of adaility, Version 2, dated on 28/11/2005.
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B.2 Justification of the choice of the methodologgind why it is applicable to the_project

The ACMO0006 methodology is applied to the MagdalBngject because it complies with all
the conditions limiting the applicability of the thedology:

(i) No other biomass types than biomass residuesiaed in the project plant and these biomass
residues are the predominant fuel used in the ptgjant. Biomass is defined as a by-product, nesid
or waste stream from agriculture, forestry and tethindustries.

Magdalena uses sugar cane bagasse that comeshggonoduction of sugar carried on the same
facility where the project is located.

(i) The implementation of the project shall nosu# in an increase of the processing capacity of
raw input or other substantial changes in the psxe

Any increases in the bagasse production are dukngenio Magdalena’s natural expanding
business (as it was explained in Section A.2) amddcnot be attributed to the implementation of the
cogeneration project.Costos y precios para etanol combustible en AmeCieatral’ (Costs and prices
for ethanol in Central America), a study prepargcCEPAL (Comisién Econémica para América Latina
y Carib@ in May/2006 (copy under request) shows thatetes been recently a “notable advance in the
consciousness on the potentiality of ethanol int@imerica”. According to CEPAL, in Guatemala, El
Salvador and Costa Rica is already operatinglatively important installed capacity for the pration
of ethanol” and new projects will be implementetiected mainly for the export of ethanol to the U.S
and Europe. CEPAL adds: “In terms of productiveatdty to produce larger quantities of cane for
ethanol production, Guatemala, El Salvador and &£&5ta are at an advantage”. Cengicafien{ro
Guatemalteco de Investigacion y Capacitacion de la Cafia de AzlUcar — Guatemalan Sugar Cane
Research Center) established, in their strategic plan 2005-2010 ee(s
http://www.cengicana.org/Portal/Documents/Docun’@ois-
08/219/70/InformeAnualComprimido20042005.pdf), therease of productivity of sugar cane per
planted area, and the increase of global prodigtithrough research, use of new equipment andfean
of technology. This shows an unequivocal trendtfa expansion of the production of sugar cane in
Guatemala. In a meeting held on 15/05/2002 Magdattsinned an expansion of their sugar production,
from 2,600,000 tones in harvest 2003-2003, to 4D tones, in harvest 2006-2007, as shown in
annexed file “Magdalena Strategic Plan 2002.dotie Graph below shows that the production for the
sugar mill has had an incrementing trend for ydargy before the implementation of the project\atti
The increase of production during the implementatibthe project is very conservative when compared
to the last years increase in production.
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Historico de azicar producida
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Figure 3 — Ingenio Magdalena sugar production grown

(iii) The biomass used by the project facility sldauot be stored for more than one year:

It is of general practice for sugar mills to kegme bagasse until the beginning of the next season
to facilitate the start of operation of the cogati®en system. This practice avoids the consumption
fossil fuels or electricity from the grid. Nevertbgs the amount of bagasse stored between sea&sons i
minimal as it accounts for less than 5% of totajdsse generated in a regular season. Most implgrtant
this bagasse is always stored less than a yean:tfre end of the crop in mid June until mid Novembe
the start of the new crop.

(iv) No significant energy quantities, except fraansportation of the biomass, are required to
prepare the biomass residues for fuel consumption:

The biomass used in this project is not transforineany way before its use as a fuel. The bagasse
is taken directly from the mills of the sugar cagreduction facility and no further processing oisth
biomass is present.
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| B.3.  Description of how the sources and gases indkd in the project boundary |
Source Gas Justification/Explanation
Grid electricity CO, Included | Main emission_sou_rc_;e . _ _
generation CH, | Excluded| Excluded for simplification. This is cengative
N,O | Excluded| Excluded for simplification. This is cemvative
Heat CO, Included | Main emission source
eneration CH, | Excluded | Excluded for simplification. This is cengative
® 9 N,O | Excluded| Excluded for simplification. This is cemvative
£ It is assumed that G@missions from surplus biomass
3 CO, | Excluded | residues do not lead to changes of carbon podtein
a | Uncontrolled
m burnina or LULUCF sector
deca %f Project participants decided to not include thigssion
sur Iﬁs CH, | Excluded | source, because cases B1, B2 and B3 of ACMO000B&adre
biorF;]ass the most likely baseline scenarios
residues Excluded for simplification. This is conservativéote also
N,O | Excluded | that emissions from natural decay of biomass ate no
included in GHG inventories as anthropogenic sairce
CO, | Included There are emissions due to fossil fuel consumptimng
. . the plant start up
On-site fossil — - — -
Excluded for simplification. This emission souree i
fuel CH,; | Excluded
. assumed to be very small
consumption —— - — -
Excluded for simplification. This emission sourse i
N,O | Excluded
assumed to be very small
Bagasse is produced inside the mills. No off-site
Off-site CO, | Excluded transportation of bagasse is necessary
transportation Excluded for simplification. This emission sourse i
; CH, | Excluded
of biomass assumed to be very small
> residues N,O | Excluded Excluded for simplification. This emission souree i
S assumed to be very small
3] . It is assumed that G@missions from surplus biomass do
f C_ombustlon off CO, | Excluded not lead to changes of carbon pools in the LULUEgiGr
O | biomass - — - . .
2| residues for This emission source is not included becausg €hissions
o g CH,; | Excluded | from uncontrolled burning or decay of biomass ia th
a | electricity and : : .
/ or heat baseline scenario are n_ot mclu_ded _ _
generation N,O | Excluded Excluded for simplification. This emissions souige
assumed to be very small
It is assumed that G@missions from surplus biomass
CO, | Excluded | residues do not lead to changes of carbon poalein
S ¢ LULUCF sector
b_torage 0 Excluded for simplification. Since bagasse is ddde
|o_r3ass CH, | Excluded | not longer than one year, this emission sourcessraed
residues to be small
N,O | Excluded Excluded for simplification. This emissions souige
assumed to be very small
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B.4 Description of how the _baseline scenaris identified and description of the identified
baseline scenario:

Magdalenauses bagasse for the generation of heat and elgctiThe project activity replaces
less efficient equipment that used the biomasstemte electricity to the sugar mill. This corcats
to scenario #14, considering the replacement oipeggnt for more efficient technology.

The alternatives to the project activity are atofes: a) power generation: in the absence of the
project, energy would have been generated parirakiisting and new grid-connected power plants
(alternative P4) and partially in the existing cogetion plant using the same biomass until theoénd
the lifetime of the existing plant. The projectiaity would have been in that case not implemerted
CDM project activity at the end of the lifetime thile existing plant (alternative P5); b) biomasshia
absence of the project, the biomass would have bgseth for heat and electricity generation in the
project site (alternative B4); c) Heat: in the alzseof the project activity, heat would have been
generated in boilers using the same type of biomaskthe existing plant would have been replaced
without the incentives of the CDM (alternative Hbhe identified alternatives for the different
components of the project activity correspond &nseio 14, an energy efficiency project, obtaingd b
the replacement of the existing biomass power umyitsew highly efficient ones.

Scenario 14 is valid because the old and lessieffi equipment is replaced by the new and more
efficient one. This change would have occurred adtithe incentives of the CDM at the end of the
lifetime of the old equipment. For Magdalena Cogatien Project, it was estimated that the replaced
equipment at the time of the replacement still el 30 years of life. This corresponds to typical
average technical lifetime of this type of equiptiarthis industry in Guatemala According to the
manufacturers, this kind of equipment has a tecthiiietime of 30 years, and common practice in
Guatemala shows that sugar mill equipment can bd, wgith good maintenance, for over 60 years.
Technical literature (Babcock & Wilcox CorporatidQur boilers and enviroment equipment. (catalog);
Perez, G. L. “La remodelacion de la caldera alenten25t/h”. Energia, no. 5, pp. 14-27, 1985; Foster
Wheeler Corporation. “Heat engineering. CFB techgyglaids in redevelopment”, 1999).
states that boilers with good maintenance can fasrgeriods over 50 years.

It can be added that the equipments are used dt5moenths per year, during the harvest period.
The oldest boiler was installed in 1981. The oldegio was installed in 1989 (see section A.4.3albr
dates). All equipments will continue to be usedtasd-by.

Emission reductions from heat are not consideredure the heat efficiency of the new plant is
larger than the heat efficiency of the pre-progpipment and, for conservativeness reasons, tieey a
excluded, i.e., ERheat,y = 0. Heat efficiency fue thoilers of the baseline is, on average, 6,646k
bagasse; for the boilers of the project, heatiefficy, on average, is 7,247 kJ/kg bagasse.

Biomass decay was non-existent, nor have biomass merned in an uncontrolled manner, as
biomass was used in the past to generate elegtitcitnternal use. For scenario #14, BEbiomass$, y=

B.5. Description of how the anthropogenic emissioref GHG by sources are reduced below
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In order to determine if the project activity isdittbnal the additionality tool approved by the
Executive Board is appliédThe following the steps are applied:

Step OPreliminary screening based on the starting datetloé project activity

a) The starting date of the CDM project activity, Redmy 19, 2004, falls between 1 January
2000 and the date of the registration of a firsCproject activity, 18 November 2004.

b) Evidence demonstrates that CDM incentives wer@gsly considered in the development of
the Magdalena Project.

Magdalena Project started its cogeneration prapecEebruary 19, 2004. Prior to this date, the
owners of the project were introduced to the Cl@avelopment Mechanism and its incentives for
projects that reduce greenhouse gases emissiangjthseminars. It is a fact that the sugarcanesinglu
sector has been informed about the Clean Developriviethanism and has been proactive in
participating in the CDM in last years.

Although the owners of Magdalena were fully awarfetlee incentives of the CDM when
developing the cogeneration project, their inclogio official project documents is rare; a circuamte
motivated by the uncertainty of the implementaténhe Kyoto Protocol and its flexibility mechanism
Nevertheless, the minute of the meeting held by AdSBoard on January 21, 2003 mentions the
incentives of the CDM as a form of financing of greject. This document precedes the start datieeof
project, thus providing strong evidence of the geroonsideration of CDM in the development of the
cogeneration project.

Step lldentification of alternatives to the project acity consistent with the current laws and

regulations

Sub-step la. Define alternatives to the projectiwty

To define alternatives to the project activity, mest complete a two-sided analysis, taking into
consideration the perspective of the project ovarel the perspective of the country. From the ptojec
owner’'s perspective, the cogeneration project plesithe company with electricity and heat for the
production of sugar. It also provides excess dlgttrto be exported to the grid.

From the country’s perspective, the alternativedieoducing a similar amount of energy as the
one Magdalena is to provide is to use current geiter system; a system that continuously incredses
dependency on thermal plants (using diesel anddyjink

! hitp://cdm.unfccc.int/EB/Meetings/016/eb16repadt.p
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From the project owner’'s perspective, the cogdimaraproject provides the company with
electricity and heat for sugar production. It gisovides excess electricity to be exported to the. gn
the absence of the project, bagasse would have ipedficiently burned in old generation boilers,
eliminating the possibility of additional energylie generated and delivered to the grid.

From an investment point of view, the alternatigethie project activity for the sponsors is the
continuation of the previous situation, i.e., nojpct activity.

Sub-step 1b. Enforcement with applicable laws aedulations

The project activity and the alternative scenarie in compliance with the legal and regulatory

requirements.

Step 2. Investment analysis

Sub-step 2a. Determine appropriate analysis method

Additionality is demonstrated through an investment benchmark analysis (option Il1)

Sub-step 2b and 2c— Option Il - benchmark analysis

The process of funding a project such as the cogéom project for Magdalena is a very
challenging task. Guatemala suffers from weak lecanomy and local banks charged high interess rate
at the time the investment decision was made (13152004 for loans based in Quetzales, see below)
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YE4R LENDING
1830 10
1831 150
1552 120
1983 120
1984 120
1983 120
1934 140
1987 140
1953 160
1983 160
1950 26
1831 21
1952 12
1983 =7
1994 e 1
1993 22
1995 24
1987 6.4
1953 181
1553 il
2000 a0
2001 173
2003 162
2003 141
2004 135
2005 127
2005 123

Guatemalas’ Interest Rate Domestic Currency
Source:Guatemala’s Central Bank
(http://www.banguat.gob.gt/inc/ver.asp?id=/en/pimfn.pim03)
Magdalena’s cash flow (see annexed spreadsheetddagp IRR_2007.03.12.xIs”) shows that

the IRR of the project, 8.9%, is lower than therage bank active rates at the time the investment
decision was made.

Sub-step 2d: Sensitivity analysis

A sensitivity analysis was conducted by altering fibllowing parameters:
* Increase in project revenue

* Reduction in running costs

Those parameters were selected as being the rkelstto fluctuate over time. Financial analyseseaver
performed altering each of these parameters by 8d%bassessing what the impact on the project IRR
would be (see results in the Table below. For Hieutation, see annexed spreadsheet
“Magdalena_IRR_2007.03.12.xIs”). As it can be sdlka project IRR remains lower than its alternative
even in the case where these parameters changeoindf the project.

Table: Sensitivity analysis
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Scenario % change IRR without
CERs(%)
Original 8.9%
Increase in project 10% 13.0%
revenue
Reduction in project 10% 11.7%
costs

We can conclude therefore that Magdalena projeatdcoot be implemented without the CER
revenue.

Step 3. Barrier Analysis

Sub-step 3a. Identify barriers that would preveie implementation of type of the proposed

project activity

Institutional Barrier

Although there were some incentives (Decree 52-2083L0.2003) in place by the Guatemalan
Government, at the time of the project’s starfptomote the development of renewable energy pmject
the results had been very modest. Since 1999, there no increases in geothermal electric installed
capacity whereas the coal thermo generation ineck@gto about 7% of the total Guatemalan electric
installed capacity in 2004. This amount was abbet game to bagasse fuel thermo generation, which
were installed from 1992 to 1996

This can be summarized by: OLADE, 1997, “Waste fritvea wood, paper, and cellulose, and
sugar industries are highly appropriate for theeoggation of electricity and heat for own use aald 0
the electric power grid. In Guatemala, JamaicaziBrand other countries of the region, importaeps
have been taken in the sugar industry. The econoomditions for cogeneration have not improved in
the course of the reforms (energy sectors restringis), owing to the relative depreciation of efimity
supplied to the public grid. Thus, the significaetential for cogeneration in sugar mills has tatiare
to materialize.”

Technological and Logistic Barrier

2 Administrador del Mercado Mayorista, statistic aahteports, www.amm.org.gt
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Even though the technology used in the cogeneratioject is well known in Guatemala, there
are barriers of technological and logistical natassociated with its application. Rankine Cycleaste
turbines are not produced in Guatemala, so they brigmported mostly from Brazil and the US. This
represents a problem to the project developer sheemust depend on outside know-how to set up and
maintain the new facility. The development of cogration project also required engineers and teahnic
personnel from abroad, thus making this logisticibaextensive to manpower as well as equipment.

Besides the Rankine-cycle technology, Magdalena atidizes equipment to deliver electricity to
the grid and complex control systems for the nesilifg. This is not the typical traditional equipmieof
sugar cane producing and its usage represents &snological barrier. This control equipmerdlso
imported, thus increasing the importance of theiGamentioned in the paragraph above.

To ensure the proper function of the project, Mdguaia had also to acquire new knowledge in
electric transmission and the sale of electrigityhie spot market. Such knowledge acquisition coold
be achieved without important investments. The niiges of the CDM would help to ease the
acquisition of this knowledge.

Core Business Barrier

In addition to all those barriers mentioned abdwe, sugar mill does not have an incentive to
invest in electricity in their own power plants @inin general; the revenue of selling electricityai
cogeneration project represents around 6% of tted tevenues of a sugar mill. Therefore, the sugar
mills tend to invest in their core business, whikBugar, instead of investing in electricity gextiem for
the grid.

Sub-step 3 b. Show that the identified barriers udunot prevent the implementation of at least one o
the alternatives.

As described above, the main alternative to thgeptactivity is continuing the current situation
without the expansion, i.e., no project activithig alternative would not be prevented by the besri
identified above.

Step 4. Common Practice Analysis

Sub-step 4a. Analyze other activities similar ke tproposed project:

Although cogeneration is a widespread practice rgmsugar cane producers, it is worth
mentioning that only a few of those producers gateeiexcess energy to be sold to the grid. The
traditional goal of a cogeneration project has béest, to produce enough energy to maintain the
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companies independent from the grid and secondelitoinate (burn) the bagasse, sugar cane’s
byproduct. There is currently another cogenerapooject in Guatemala: San Diego, which is also
participating in CDM.

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

Some traditional sugar producers prefer concentydtivestments on their traditional business (nyainl
sugar and molasses) than venturing in new projseis above Core Business Barrier, in step 3, barrie
analysis).

The intention of the Magdalena Project to diverdifyrevenues and hedge against the volatilityugbas
and ethanol prices was fundamental for the compasgt up this pioneer project. The company has als
been a pioneer in looking for CER revenues to imeeethe project IRR and consequently making it
economically feasible.

Step 5. Impact of CDM Registration

As described above, the reliability of Guatemaiaassil thermal generation had increased in
the years before the project start and it was dgrpeito increase more. The usage of this techndiogy
produce electricity has a strong impact on theremvent and the economy (fossil fuel has increased
prices dramatically in the last two years) sin@abhis fuel is major imported.

Guatemala has tried to reduce its dependency ail fagls but the efforts implemented until the
project start had not proved very useful. The tegfion of the CDM project activity will contribute
solve this situation, giving incentives to clearm gy cogeneration.

The CERs would increase the project’s Internal RdtReturn and contribute to it to overcome
other barriers, thus making the project a betteestment option and a sound option.

Moreover, the registration might influence othegaucane producers in Guatemala to set up new
cogeneration plants (or expand old ones). The tragjisn of the proposed project activity will haae
strong impact in paving the way for similar progtd be implemented in Guatemala. This would help
promote sustainable development of this Central Wegaa country.

IB.6.  Emission reductiong:

B.6.1. Explanation of methodological choices: |

a) ACMO0006 - “Consolidated baseline methodologydidd-connected electricity generation
from biomass residues”, version 4, October 200&, eesen.
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ACMO0O006 is applicable to biomass-based cogenergtiojects connected to the grid. The
methodology considers emission reductions genefetedcogeneration projects using sugarcane
bagasse. This fits perfectly the operation at Médg so the choice of methodology is justified.

The equations which will be used in calculatinggsitn reductions are the following:

|ERV = ERthermaI,y + EReIectricity,v - PEv - Ly Equation |1

Where:

ER, are the emission reductions of the project actigtitying year y

ERelectricity,y are the emissions reductions due to displacemegieofricity in year y

ERumermaly are the emissions reductions due to displacemetheoial energy in year y. As stated in
section B.4, this term is zero.

PE, areproject emissions in year y (zero for this projactivity)

L, are the leakage emissions in year y (zero forghogect activity)

Estimate of project emissions:

The Magdalena Project is expected to consume sogsd fuel to assure an efficient operation of
the biomass power plant. Project emissions aretbier generated by the consumption of this fossl f
as per formula below:

PEFF, =¥ |FF, +FF, |- NCV, - COEF,

profect plant 1, project sited, ¥

where:

FForoject plant,iy= Quantity of fossil fuel typécombusted in the biomass residue fired power plant

during the yeay (mass or volume unit per year)

FForoject site,iy= Quantity of fossil fuel typecombusted at the project site for other purposas th

are attributable to the project activity during gfeary (mass or volume unit per year). This item is zero.
NCVi= Net calorific value of fossil fuel type(GJ / mass or volume unit)

COEFcozrri= CO:emission factor for fossil fuel tyggtCO2/GJ)

The main source of leakages in the ACMO0006 methagols considered to be the increase of
fossil fuel consumption due to the diversion of biemass. No diversion of biomass occurs, therefiore
leakages are present. For the reasons explairs@gdes () are considered to be zero.
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The amount of electricity to be considered fordisplacement of power from the grid is
calculated using the equation below. This equatmmesponds to the chosen scenario #14 of the
ACMO0006 methodology:

&

— el, preproject .
EG, =EG, ectpanty © [1— f—J Equation 2

el, projectplant,y

EGyis determined based on the average net efficieheleotricity generation
in the project plant prior to project implementatieei,pre project and the average net efficiency of
electricity generation in the project plant afteojpct implementatiorgel project planty Shown in Equation 2,
where:

EGyis the net quantity of increased electricity getieraas a result of the project activity

(incremental to baseline generation) during the yéa MWh,

EGoroject plantyis the net quantity of electricity generated in pheject plant during the yegiin MWh,

gel,project plantyiS the average net energy efficiency of electrigiyeration in the project plant, expressed in
MWhe/MWhoiomass by dividing the electricity generation during tyeary by the sum of all fuels

(biomass residue typésand fossil fuel types, expressed in energy units, as follows:

EG

project plant, ¥

E.:-:'.;- pact plant, = T TN
™ > NCV, -BF, ,+> NCV,-FF

project plant,1, ¥
k i

where:

eel,project plant,y= Average net energy efficiency of electricity gextmn in the project plant
EGproject plant,y= Net quantity of electricity generated in the piajplant during the yegr(MwWh)
BFk,y= Quantity of biomass residue typeombusted in the project plant during the year

(tons of dry matter or liter)

NCVk= Net calorific value of the biomass residue tif&J/ton of dry matter or GJ/liter)

NCVi= Net calorific value of fossil fuel typg(GJ / mass or volume unit)

FFproject plant,i,y= Quantity of fossil fuel typeécombusted in the biomass residue fired power plant
during the yeay (mass or volume unit per year)9

For the first crediting period, the emissions rdfuts due to displacement of electricity
(ERelectricity in tCO.€) will be calculated as follows:
ERelectricity= 0.705 EG, Equation 3

The emission reduction by the project activigR{ in tCOe) during a given yeary) is the
difference between the emissions reductions dugisiplacement of electricityERelectricity), project
emissionsRE)) and due to leakage,j, as follows:

ER = ERelectricity, — PE, - L, = 0.705x EG—- PE, - 0 Equation 4

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 03 .1 "
W) T
¥ ~
CDM - Executive Board page 21

b) ACMO0002 - “Consolidated baseline methodologydadd-connected electricity generation from
renewable sources”, Version 6, dated on 19/05/2006.

Since the power generation capacity of the prgpat is of more than 15 MVEFgrid,y should
be calculated as a combined margin (CM), followthg guidance in the section “Baselines” in the
“Consolidated baseline methodology for grid-conaedatlectricity generation from renewable sources”
(ACMO0002, version 6, May 19, 2006).

The calculation of emissions reductions from thepllicement of electricity form the grid includes
a calculation for baseline emission factBf) thatis equal to a combined margin (CM) consisting of a
weighted average of the operating mardgdivij and build marginBM) factors. The methodology thus
starts with the calculation of the OM and BM enussfactors and concludes with the calculation ef th
electricity baseline emission factor. ACMO0002 fela three-step approach, namely:

e STEP 1- Calculate the operating margin emission facjptjased on one of the following
methods

0 Simple operating margin

0 Simple adjusted operating margin

o Dispatch data analysis operating margin
o]

Average operating margin.

In the absence of available data to use the po#feice appointed by the methodology (Dispatch
data analysis OM), the Simple OM method was chdmause of the fact that less than 50% of total
grid generation comes from low-cost/ must-run resesiin average for the past 5 years.

The Simple OM emission factdeKowm simpie yin tCO/MWNh) is calculated as the generation-
weighted average emissions per electricity unit@@,/MWh) of all generating sources except low-cost/
must-run power plants:

> F.;, [COEF,

EI:OM simpley = -
’ E GEN,
j D

Where:

. Z F.;y is the amount of fuel (in mass or volume unit) consumed by relevant powe
]
sourceg in year(sy,

. COEFH is the CQe coefficient of fuel (tCO,/mass or volume unit of the fuel), taking

into account the carbon dioxide equivalent emisgiotential of the fuels used by
relevant power sourc¢sand the percent oxidation of the fuel in yeay(apd,
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. ZGENW is the electricity (MWh) delivered to the grid bgurcej,
i

The calculation of the Simple OM was done using thost recent numbers for Guatemala’s
national interconnected system obtained from that Sfarket Administrator (Administrador de Mercado
Mayorista; http://www.amm.org.gt). The calculatiorcluded data from 48 power plants; comprising
20,790 TWh of electricity generation for the ye2093 to 2005.

In Guatemala’s national interconnected system, nibie-low-cost/must-run resources consist of
thermo power plants fueled with diesel, bunker emal.

. j.y LCOEF , for each one of the plants was obtained from tiowing

The product ) F,
i

formulae:

Fi,j,y = GENLJ-’y [’7i,j,y (Equation 8)

Where,
_ DEN, INCV [1000 (Equation 9)

Tiiy TE |

COEFi’j = EFcq,,; [44/12[OXID, (Equation 10)

Hence,
Fi’j'y [COEFH = GENLJ.’y [EF.q,,; [44/12[OXID, [l]i'j’y (Equation 11)

Where variable and parameters used are:

. Z F.;yisgivenin TJ,COEF ;in tCO./TJ andF, ; [COEF ; in tCOe

i

* GEN,;y is the electricity generation for plaptwith fueli, in yeary, obtained from the
Spot Market Administrator, in MWh.

* ni; is the fuel consumption factor of plgnobperating with fuel, in TI/MWh.
* DEN;is the density of fudlin tonnes/Gallon.

« NCV, is the net calorific value of fua) obtained from the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories, in TJ{a0nes.

« 1,000 is the conversion factor from MWh to KWh.

» TE; is the thermal efficiency of plant operating with fuel, obtained from the Spot
Market Administrator in KWh/Gallon (KWh per ton fopal fired plants).

* EFcoyiis the emission factor for fué] obtained from the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories, in tC/TJ.

* 44/12 is the carbon conversion factor from tC t®@1C

* OXID; is the oxidization factor for fual obtained from the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories, in %.
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. ZGENW is obtained from the Spot Market Administrator,the sum of non-low-
iy

cost/must-run resources electricity generatiodtah.

B.6.2. Data and parameters that are available atalidation:

Data / Parameter: EF

Data unit: tCO,/MWh

Description: Emission factor for Guatemala intemected grid

Source of data used: Spot Market Administrator (Adstrador de Mercado Mayorista — AMM)
Value applied: 0.705, at the start of the progativity. For the first crediting period, the

emission factoEFomywill be calculatedex-ante.

Justification of the According to ACM0002, version 6, May 19, 2006, taculation of emissions
ghom_e of datfa o reductions from the displacement of electricity nfiothe grid included a
el @ calculation for baseline emission factdH) that is equal to a combined
measurement methods : o . . .
and procedures margin (CM) consisting of a weighted average of dperating margin@M)
actually applied : and build margin BM) factors. The methodology thus starts with the
calculation of the OM and BM emission factors armhaudes with the
calculation of the electricity baseline emissioctda.

Any comment: EF is the value used for CEF ..y

Data / Parameter: EFBMgrid.y

Data unit: tCO,/MWh

Description: CQbuild margiremission factor for grid electricity during the yga

Source of data used: The latest approved versi&f€d0002 to calculate the grid emission
factor: version 6, May 19, 2006.

Value applied: 0.584

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

Any comment:

Data / Parameter: EFOMgrid.y

Data unit: tCO,/MWh

Description: CQoperating margiemission factor for grid electricity during the yga

Source of data used: The latest approved versi&f€d0002 to calculate the grid emission
factor: version 6, May 19, 2006.

Value applied: 0.825

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

Any comment:

Data / Parameter:

gel, pre project

Data unit:

MWhI/ Mthiomass

Description:

Average net efficiency of electricggneration in the project plant prior to
project implementation.

Source of data used:

On-site measurements condpigtedo the implementation of the
project activity.

Value applied:

0.063

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

Measure the quantity of fuels fired and the eleitfrigeneration during a
representative time period and divide the quatitglectricity generated by the
energy quantity of the fuels fired. The three mresent historical years should
preferably be used to determine the average dffigiewhere such data is
available and where this time period is reasonedgyesentative.

Any comment:

Applicable to scenario 14

Data / Parameter:

BFBagasse, pre project

Data unit;

Metric tones

Description:

Quantity of bagasse that has beed firdoilers for heat
generation during the most recent three yearsegptthject site

Source of data used:

On-site measurements

Value applied:

See annexed spreadsheet
“Magdalena_CERs_calculation_scenariol4_2007.032.x

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

Use weight or volume meters. Adjust for the moistcontent in order to

determine the quantity of dry biomass. The quarstiizil be crosschecked with
the quantity of electricity (and heat) generated any fuel purchase receipts (if
available).

Any comment

B.6.3 Ex-ante

calculation of emission reductions: |

The Tables below show data on energy exported ucoed internally and bagasse consumption
of the Project since year 2002.

Since the values for 2005 belong part to the baselhd part to the project period, the values in
the Tables were taken here considering only theeprperiod. All the values used below for year200
were calculated making a proportion between thgepteriod and the total number of harvest days in

2005 (182 days). From

March 1, 2005 (starting dathe crediting period) until the end of the year,
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there were 123 harvest days. The values shown Heloyear 2005 are related to these 123 days in
proportion to the total number of harvest days00%, 182..

Year Energy exported
(MWh)
2002 51,239
2003 64,511
2004 69,726
2005 (from March 1 on) 64,076
2006* 164,117
2007* 180,397
2008* 225,151
2009 269,990
2010 316,366
2011 316,366
2012 (until Feb 29) 102,558

2012 (until Feb 29)

Year Energy consumed
(MWh)

2002 45,903
2003 55,005
2004 65,555
2005 (from March 1 on) 50,694
2006* 113,782
2007* 128,383
2008* 162,172
2009 177,829
2010 189,790
2011 189,790
61,525

Bagasse consumptior

Year (tones)

2002 647,768

2003 724,768

2004 758,837
2005 (from March 1 on) 533,058

2006* 974,318
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2007* 974,318
2008* 974,318
2009 974,318
2010 974,318
2011 974,318
2012 (until Feb 29) 315,850
Year Bagasse NCV (MWh/tones)
2002 2.58
2003 2.58
2004 2.58
2005 2.58
2006* 2.58
2007* 2.58
2008* 2.58
2009 2.58
2010 2.58
2011 2.58
2012 2.58
From these values, EGy is calculated as shown below
Vear EG projectplant, y €el, project, y EGy
(MWh) (non dimensional) (MWh)
2005 (from March 1 on) 29,369 0.082 27,002
2006* 51,755 0.110 117,888
2007* 47,647 0.120 143,609
2008* 54,508 0.151 222,152
2009 99,783 0.175 282,648
2010 122,757 0.198 340,985
2011 122,757 0.198 340,985
2012 (until Feb 29) 81,259 0.198 110,538

eel, preproject = 0.063

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 03 .1 e
ey UNFUCe
¥ ~
CDM - Executive Board page 27

Project emissions are calculated as follows, camsig COEFco2 for bunker oil is 3.12
kgCO2/litre

FFproject plant,i,y
Year Consumption  of Consumption of PEFFy (tonnes of
bunker oil| bunker ail (litres) | CO2e)
(gallons)
593,310
(total of the
harvest — 182
days); 1,517,685 4,736
400,973
2005 (from March 1 (from March 1 on
(rc:)r:) are — 123 days)
2006* 905,255 3,426,388 10,690
2007* 1,073,287 4,062,390 12,675
2008* 1,208,938 4,575,832 14,277
2009 1,609,904 6,093,487 19,012
2010 1,681,683 6,365,171 19,859
2011 1,681,683 6,365,171 19,859
1,681,683
(total of the
harves?); 2,063,435 6,438
545,161
(until February 29
2012 (until Feb 29) — 59 days)

Finally, according to the equations in section B.@missions reductions will be as follows:

EGy ERy
Year
(MWh) (tCO2)
2005 (from March 1 on) 27,002 14,300
2006* 117,888 72,421
2007* 143,609 88,570
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2008" 222,152 142,340
2009 282,648 180,255
2010 340,985 220,536
2011 340,985 220,536
2012 (until Feb 29) 110,538 71,492
Total 1,010,448

(*) estimated

page 28

B.6.4 Summary of the ex-ante estimation of emissiageductions:

The full implementation of the Magdalena projechmected to the Guatemala grid will avoid an
average estimated yearly emission of around 144t88iPe, and a total reduction of about 1,010,448
tCO2e over the first 7 years crediting period (apahd including 2012, see Table 2 below). Note: the
calculation of the baseline emissions is not rexljins per methodology ACMO0O006, version 4.

Estimation of

Estimation of

Estimation of

: - . Estimation of overall

project activity baseline o

Years o o leakage emissions
emissions emissions .

reductions

(tonnes of CO 2¢) | (tonnes of CO 2e) | (tonnes of CO 2e) | (tonnes of CO 2e)

2005 (from March 1 on) 4,736 0 0 14,300

2006* 10,690 0 0 72,421

2007* 12,675 0 0 88,570

2008* 14,277 0 0 142,340

2009 19,012 0 0 180,255

2010 19,859 0 0 220,536

2011 19,859 0 0 220,536

2012 (until Feb 29) 6,438 71,492

Total (tonnes of CO 2e) 107,546 0 0 1,010,448

Table 2 -Summary of the ex-ante estimation of emission redtions

B.7

Application of the monitoring methodology and @scription of the monitoring plan:

B.7.1 Data and parameters monitored:

Data / Parameter: EGproject plant,
Data unit: MWh
Description: Net quantity of electricity generatedhe project plant during the year y

Source of data to be

Readings of the energy meteannected to the project plant
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used:

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

498,596 MWh at the end of the crediting period

Description of
measurement methods
and procedures to be
applied:

Meter should be calibrated regularly according MEE's (National Electrical

5 Energy Company) normss. Measurement results foerleegy exported should
be cross-checked with the quantity of invoices ftoegrid operator. Data is
being archived and administered by Magdalena. ddtde archived during the
crediting period and two years after.

QA/QC procedures to
be applied:

Data on the energy exported to the grid is beingitaced by Magdalena and
AMM (Administrador del Mercado Mayorist&nergy Market Regulator). This|
duplicity of counting will ensure the accuracy bétamount of electricity
delivered to the grid. The utility company will alperform audits to the
measurement equipments of the plant to assurecten@nitoring.

Any comment:

Data / Parameter: EG
Data unit: MWh
Description: Net quantity of increased electriggneration as a result of the project activit

during the year y

Source of data to be
used:

Calculated according to equation 2, in sectionB.6.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

340,985 MWh at the end of the first crediting pdrio

Description of
measurement methods
and procedures to be
applied:

Calculated quarterly. Data will be archived durihg crediting period and two
5 years after.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

gel,project plant,y

Data unit:

Non dimensional

Description:

Electric energy efficiency

Source of data to be
used:

Net energy efficiency of electricity generationtlie project plant

Value of data applied
for the purpose of
calculating expected
emission reductiol in

0.063 at the end of the crediting period
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section B.5

Description of
measurement methods
and procedures to be
applied:

Data is being archived and administered by MagdalBata will be archived
5 during the crediting period and two years after.

QA/QC procedures to
be applied:

Data is being calculated by Magdalena, as in arthegeeadsheet
“Magdalena_CERs_calculation_scenariol4_2007.032.x

Any comment:

Data / Parameter:

FCbagasse
Data unit: Metric tones
Description: Quantity of bagasse combusted in togept plant during the year

Source of data to be
used:

Weight measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

See annexed spreadsheet
“Magdalena_CERs_calculation_scenariol4_2007.032.x

Description of
measurement methods
and procedures to be
applied:

content in order to determine the quantity of digntiass. The quantity shall be
crosschecked with the quantity of electricity (dsdht) generated and any fuel
purchase receipts (if available). Data will beh@wed during the crediting
period and two years after.

D

Monitored continuously, with an annual energy baéanAdjust for the moisture

1)

QA/QC procedures to
be applied:

Crosscheck the measurements with an annual enefgyde that is based on
purchased quantities and stock changes.

Any comment:

Data / Parameter:

NCVhagasse
Data unit: MWh/tones
Description: Net calorific value

Source of data to be
used:

Net calorific value of bagasse

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

See annexed spreadsheet “Magdalena_CERs_calculstemariol4_2007.03.
12.xls”

Description of

measurement methods

and procedures to be
applied:

Data will be measured every six months by Magdal&ha net calorific value
should be determined separately for all types oirlaiss. Measurements shall k
carried out at reputed laboratories and accordairrglevant international

standards. Data will be archived during the cradifieriod and two years after

]

QA/QC procedures to
be applied:

Check consistency of measurements and local /medtttata with default valueg
by the IPCC. If the values differ significantly flPCC default values, possibl
collect additional information or conduct measuratae

Any comment:

e
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Data / Parameter:

FFproject plant,i,y

Data unit;

Volume unit per year

Description:

Quantity of bunker oil in the biomassidue fired power plant
during the yeay

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

See section B.6.3

Description of
measurement methods
and procedures to be
applied:

Continuously measured. Data will be archived dutimgcrediting period and
5 two years after.

QA/QC procedures:

Cross-check the measurementsawigdnnual energy balance that is based o
purchased quantities and stock changes.

Any comment:

This should include fossil fuels cdi in the project plant but not any other
fuel consumption at the project site that is atti@le to the project activity (e.g
for mechanical preparation of the biomass residues)

.

Data / Parameter: EF CO2, FF,i
Data unit: Kg CO2/litre
Description: CO2 emission factor for the bunker oil

Source of data to be
used:

IPCC default values used

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

3.12 kgCO2/litre

Description of
measurement methods
and procedures to be
applied:

This data will be reviewed yearly.

D

QA/QC procedures to
be applied:

Check consistency of measurements and local /medtitata with default values
by the IPCC. If the values differ significantly fmlPCC default values, possibl
collect additional information or conduct measuratee

Any comment:

B.7.2 Description of the monitoring plan:

Data that has to

be monitored during the life ef tbntract are the net quantity of electricity

generated in the project plant (EGect pianty) and the quantity of bagasse (and its NCV) usedlyeThe
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project owner will continuously measure these value

The electricity export data will be monitored by g§dalena’s and AMM's Administrador del
Mercado MayoristaEnergy Market Regulator) meters installed at thlestation of the cogeneration
system and compiled in a spreadsheet. The amowaiicity will be corroborated with the invoicts
be electrical company and in case of discrepantiedatter will prevail.

The project sponsor will proceed with the necessaasures for the power control and
monitoring, according to the information producgddNEE (National Electrical Energy Company)

Magdalena is responsible for the project regisirgtmonitoring, measurement and reporting.

The calibration of the monitoring instruments vi# done according to the regulations of CNEE
(National Electrical Energy Company)

The plant has a DCS (Distributed Control Systera} thonitors, reports and records all relevant
process variables and manages corrective actions.

There is a training program for the technical pensd regarding new equipment used in
the sugar mill and in the power plant.

B.8 Date of completion of the application of the beeline study and monitoring methodology
and the name of the responsible person(s)/entity§g

The baseline and monitoring studies were condumtedrding to approved methodology ACM0006 —
“Consolidated baseline methodology for grid-conadcatlectricity generation from biomass residues”.
They were completed on 31/10/2006 by Ricardo Besé&itoinvest Carbon S.A.

Ecoinvest Carbon S.A. Tel: +55 (11) 3063-9068

Rua Padre Jodo Manoel, 222 Fax: +55 (11) 3063-9069

Sao Paulo, 01411-000 E-mail: rbesen@ecoinvestcarbon.com
Brazil

25y-Om
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\ C.2  Choice of the crediting periodand related information: |

‘ C.2.1. Renewable crediting period |

‘ c.2.1.1. Starting date of the first crediting_period: |
01/03/2005
\ c.2.1.2. Length of the first_crediting period |

7y-Om

‘ C.2.2. Fixed crediting period |

\ C.2.2.1. Starting date: |
This section is left blank on purpose.

| C.2.2.2. Length: |
This section is left blank on purpose.

‘ SECTION D. Environmental impacts |

D.1. Documentation on the analysis of the environnméal impacts, including transboundary
impacts:

Even though the Guatemalan Government recognizes etivironmental benefits of the
cogeneration project (the reduction of GHG), Magdal had to undergo an environmental impact
assessment customary for all constructions andggnprojects in Guatemala. Such analysis was
completed successfully in regards to the fact kagdalena obtained from the Ministry of Environment
all necessary environmental licenses for operafitre environmental impact assessment of Magdalena
cogeneration project included:

» Usage of Resources

* Legislation to be observed

* Impacts to climate and air quality

* Geological and soil impacts

* Hydrological impacts (surface and groundwater)

* Impacts to the flora and animal life

*  Socio-economic (necessary infra-structure, legal institutional, etc.)
* Local stakeholders comments

*  Mitigation measures
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*  Monitoring plan

The Magdalena cogeneration project also has aliatipeal licenses to sell electricity to the grid
and has signed a power purchase agreement thahimgent to the compliance of all environmental
regulations. This provides additional evidence tti&t environmental impact of this project has been
properly assessed and deemed insignificant.

The Environmental Impact Assessment was approvetidoWlinistry of Environment in May 34
2004, under resolution 494-2004/MAGC/EM, for phdseand in February®] 2005 under resolution
number 251-2005/MAGC/LL, for phase 2.

D.2. If environmental impacts are considered signiant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

No significant environmental issues aroused frone tBnvironmental Impact Assessment
undergone by Magdalena. This process concludecessitdly leading to the granting of Environmental
License by the Ministry of Environment.

Sugar production has some environmental impact sischagasse burning. Nevertheless, those
activities were conducted prior to the implemewtatof the project and thus could not be attributed
the CDM project activity. Furthermore, the implertation of the project does not increment these
activities or their environmental impact.

SECTION E. Stakeholders’comments |

| E.1. Brief description how comments by local stakeholderhave been invited and compiled: |

As part of the process for obtaining the Environtakhicense, Magdalena published in a
national newspaper one call for a 20 business-@aipg for receiving stakeholders’ comments. If any
comment is received during this period, the issaapicthe Environmental License would be delayed
until the base for the comment is fully investighte

Additionally to this publication, IMSA hired a pate consultant to perform a survey among the
surrounding communities on the impacts of the dpmraof Magdalena Cogeneration project. Any
comments received were incorporated into the dootioiethe Environmental Assessment.

E.2. Summary of the comments received:

No comments were received from the call made vieonal newspaper. From the survey, all
comments received were positive as the communitygreized the importance of creating local sources
of power (see annexed document “Magdalena_lockéktdders comments.jpg”. Guatemala is a country
where distribution of energy is not very effectared the construction of electrical lines combinéthw
the creation of new endogenous forms of energypsaised by local stakeholders.
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Local stakeholders, among them local political atittes and environmental officers, were also
invited to make comments on the project.

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

IMSA attended the call from the community to creaéev sources of energy in the area using
locally available resources. No other comment megliaction from the developer of the project.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization: Ingenio Magdalena S.A.

Street/P.O.Box: 22 Av. 11-00, Zona 15 Vista Hermidisa

Building: Not applicable
City: Guatemala City
State/Region: Not applicable
Postfix/ZIP: Not applicable
Country: Guatemala
Telephone: +502-2364-0850
FAX: +502-2364-0085
E-Mail: Not applicable
URL: Www.imsa.com.gt

Represented by:

Title: Special Projects Manager
Salutation: Mr.

Last Name: Luna

Middle Name: Pablo

First Name: Pedro

Department: Special Projects

Mobile: +502 53183421

Direct FAX: +502-2364-0085

Direct tel: +502-2364-0850

Personal E-Mail:

pluna@imsa.com.gt
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Annex 2 — Information regarding public Funding

No public funding is involved in the developmemtaperation of the Magdalena cogeneration
project.
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Annex 3 — Baseline Information

BASELINE INFORMATION

Additional Total Internal
Installed Installed Generation | Consumption | Sold energy Aucxiliary

Year capacity (MW) | capacity (MW) (MWh) (MWh) (MWh) (MWh)

2002 53.5 97,142 45,903 51,239

2003 53.5 121,913 55,006 64,511 2,397

2004 53.5 138,725 65,555 69,726 3,444

2005 70.0 16.5 116,309 50,694 64,076 1,538

2006 100.0 46.5 271,576 110,439 161,137 2,400
2007 (%) 135.0 81.5 321,986 127,048 194,938 7,560
2008 () 180.0 126.5 362,682 142,250 220,432 7,560
2009 () 180.0 126.5 482,971 167,128 315,843 7,560
2010 (%) 180.0 126.5 504,505 171,446 333,059 7,560
2011 (%) 180.0 126.5 504,505 171,446 333,059 7,560
2012 () 180.0 126.5 504,505 171,446 333,059 7,560

Please refer to section B.6.1 for a complete deson of the calculation of the baseline
emission factor of Guatemala.

The results of these calculations follow:

The resulting operating margin using the Simple @bthod was:

*  EFowmsimple,2003-2005 0. 825 tCQe/MWh.

e STEP 2- The build margin emission factdHRgwm,) is calculatedex ante(Option 1) as the
generation weighted average emission factor {#8@WVh) of a sample of power plants,
as follows:

> F my [COEF,,
EFgy, =" SGEN
m,y

WhereFiny, COEF, and GEN,, are analogous to the variables described for thel8 OM
method (ACM0002) for plants, based on the most recent information availablplants already built .
The sample group m consists of either

* The five power plants that have been built mosémdg, or

* The power plants capacity additions in the eleityrisystem that comprise 20% of the
system generation (in MWh) and that have been gkt recently.
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Project participants should use from these twoomgtithat sample group that comprises the larger
annual generation. For Magdalena project, the goiupe five most recently built plants was choasn
it comprises the larger generation for 2005.

The Build Margin emission factor was calculatedantebased on the most recent available
information from the Guatemalan national dispatehter. The resulting number is as follows:

° EFBMyz005: 0.584 tCQe/MWh

e STEP 3 - Calculate the baseline emission facks, as the weighted average of the
operating margin factoiEfFom,) and the build margin factoEEgw,):

EF, = Woy [EFoy,, + Wy, [EF,

BM,y

For the weightsvon andwgy the default values of 50% were used.

O EF2005: 0.705 tCQe/MWh

Information used for the baseline calculation:
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TABLE A1 - Generating units connected to the grid as apparent fuel consumption.

Fuel Fuel Fuel Fuel
Energy Energy Energy [ i Ci i [ i [
Apparent Fuel ¢ ion per plant | produced (GWh) | produced (GWh) | produced (Guvh) Fuel 2003 2004 2005 3 years average
2003 2004 2005 TJ\ear TJivear TJ\ear TJivear
STEAM TURBINES 894.97 1,029.96 9791 10,117.70 11,681.70 11,104.90 10,968.10
SAN JOSE §92.06 1,029.96 9781 Coal 10,117.70 11,681.70 11,104.80 10,968.10
ESCUINTLAVAPOR 2 0.08 = S Fuel oil Mo.6 = S = S
LAGUNAVAPOR 3 2.81 = S Fuel oil Mo.6 = S =
LAGUNANMAPOR 4 0.01 - - Fuel oil Mo.B - - -
GAS TURBINES 84.78 7.02 19.17 1,226.10 03.6 261.4 5271
TAMPA 15.25 1.87 3.36 Diesel 1531 18.7 337 6.5
GGG STEVWART & STEVENSON 12.85 211 .56 Diesel 162.3 26.6 86.7 91.9
ESC.GAS S G.41 0.52 1.54 Diesel 1001 8.1 28.8 45.7
LAG. GAS 4 16.03 - - Diesel 2621 - - 874
ESC.GAS 3 8.99 0.95 3 Diegel 135.8 14.4 48.5 k.2
ESC.GAS 4 - - - Diegel - - - -
LAGUNA GAS 2 2252 = s Diesel 368.2 s = 1227
ESCUINTLA GAS 2 = = S Diesel = S = S
LAGLUINA GAS 1 272 1.58 3.9 Diesel 44.4 259 63.8 44.7
INTERNAL COMBUSTION MOTORS 2,605.17 2,621.56 2,427.24 24,209.10 24,113.50 22,376.20 23,566.20
ELECTROGEMERACION 3.89 82,37 £9.53 Fuel oil Mao.& 35.3 7481 6314 4718
ARIZOMNA 561.4 1,147.03 1,024.83 Fuel oil Ma.g 5,098.30 10,416.70 9,306.50 8,274.00
AMATEX 20.25 0.45 8.36 Fuel oil Mo.G 183.9 7B.7 7548 1122
LA ESPERANZA 739.98 H06.49 523.27 Fuel oil Mao.6 6,72010 5,507.80 4,752.00 5,660.00
LAS PALMAS 460.91 30716 291.84 Fuel oil Mo.6 414410 2761.70 262410 3176.60
GEMOR 1686.33 821 13472 Fuel oil Mo.B 1,536.30 80749 1,323.80 1,222.70
LAGOTEX 96.61 8777 71.78 Fuel oil Mo.B 949.4 8625 jos.2 839
SIDEGLIA §6.93 78.79 94.52 Fuel oil Mao.& 8387 7878 g08.7 834
FQPC 444.78 174.8 184.5 Fuel oil Mo.g 4,370.80 1,717.80 1,518.30 2535.60
GENERADORAPROGRESO 34.11 46.48 53.91 Fuel oil Ma.G 335.2 456.8 529.8 4408
COGENERATORS (Non harvest) 48.35 14.05 1.15 644.2 209 16.6 289.9
PANTALEON 14.19 - 012 Fuel oil Mo.B 15831 - 1.3 1.5
SANTA ANA 516 3.2 0.14 Fuel oil Ma.g 6.7 47.6 21 42.2
LA UMION 5.71 0.08 016 Fuel oil Ma.g g84.9 1.2 2.4 29.5
CONCEPCION 13.38 9.73 0.04 Fuel oil Mo.G 199 144.8 0.6 1148
MADRE TIERRA 3.99 0.01 0.08 Fuel oil Mao.6 59.3 0.1 1.3 20.2
MAGDALEMNA 416 = ] Fuel oil Mo.6 448 S 1] 14.9
TULULA 0.0z - 0.02 Fuel oil Mo.B 0.4 - 0.4 0.2
DARSA 1.74 1.02 0.58 Fuel oil Mo.B 2549 15.2 2.6 16.6
COGENERATORS {Harvest S 556.01 505,26 726.59 1,546.70 1,665.90 2,021.00 1,741.20
Trinidad (testing activities) - - 0.08 - - - -
70% Bagasse,
San Diego - - 533 20% fuel il - - 14.8 4.8
PANTALEOM I - 11.4 34.98 " - NnT 4973 43
MAGDALEMA I - 0.7 23.68 " - 1.9 65.8 226
PANTALEOM 1301 144.85 161.3 " 361.9 403.2 448.7 404 .8
SANTA ANA 105.36 q97.7 10312 " 2934 2718 286.9 2839
LA UMNICN 116.74 117.51 130.76 " 324.7 3269 363.7 3385
CONMCEPCION 94.35 G764 108.64 " 262.5 2438 302.2 2685
MADRE TIERRA 38.63 48.52 hfi.4 " 107.5 135 184.7 1424
MAGDALEMA BO.36 £9.02 6775 " 167.9 192 188.5 1828
TULULA 4.83 16.25 22.07 " 26.5 48.2 61.4 444
DARSA 0.95 1.88 2.48 " 2.6 4.4 6.9 4.7
thermal 195.02 194.23 146.24 - - -
Crzunil 162.33 160.04 1207 geothermal ste - - -
Calderas 32.69 3419 25.55 geothermal ste - - -
Hytroelectrics 2,176.59 2,.547.17 2,920.28 B B B
Falin Il - - 5.85 water - - -
REMNACE = 16012 278.97 water = S =
CANADA 36.23 142.892 174.43 water o S o
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TABLE 2A - Operation Margin
A B C D E F
Onerating Mardin TJiyear tCTd fraction carbon oxidised tC02/year GWh tC02 / MWh
perating Marg 2006 IPCC Guidelines for | 2006 IPCC Guidelines for
See tahle A1 National Greenl National Greent (=A*B"D)*44/12 | See Tahle A3 (=D/E)
Gas Inventories Gas Inventories
Bunker 17,322 211 0.59 1,326,775 1,788 0.742
Crirnulsion 8,274 211 0.99 633,730 =l 0.696
Diesel 527 20.2 0.59 38,550 36 1.067
Coal 10 968 26.8 0.93 1,086,243 968 1.091
37,092 3,055,398 3,703 0.825
TABLE 3A - Build Margin
A B C D E F
fuel consumption carbon content fraction carbon oxidised emissions generation | emissions rate
Build Margin TJiyear tCTd tC02/year GWh tC0O2 / MWh
2006 IPCC Guidelines for | 2006 IPCC Guidelines for
See tahle A1 National Greenl National Greent (=A*B"D)*44/12 | See Tahle A1 (=D/E)
Gas Inventories Gas Inventories
Option 1. Most recent plants
Palin Il a a a 5.95 a
San Diego 15 211 0.59 1,134 5.33 0.213
Pantaleon |l 97 211 0.99 7452 34.98 0.213
Magdalena Il 0 a 0 0 0 0.000
Renace 1] 0 1] 1] 278.97 0.000
Canada 0 a 0 0 0 0.000
Electrogeneracion 631 211 0.99 43,361 69.53 0.696
744 a 56,947 394.78 0.144
Option 2. Additions represents 20% of the
systerm generation 1444 Mk
Palin Il 0 a 0 0 5.85 0.000
San Diego 15 211 0.59 1,134 5.33 0.213
Pantaleon Il 97 211 0.59 7 452 34.98 0.213
Magdalena Il 1] a 1] 1] 1] -
Renace 1] a 1] 1] 278.97
Canada 1] a 1] 1] 1] -
Electrogeneracion B3l 211 0.99 48 361 B9.53 0.696
Amatex 76 211 0.59 5813 8.36 0.695
Arizona 9,307 211 0.59 712,843 1,024.83 0.696
La Esperanza 4,752 211 0.59 363,970 523.27 0.696
14 578 - - 1,139 574 1,951 0.584
TABLE A4d. Emission factor calculation
. egquation or
TABLE Ad units 1
source
Estimated
A operating margin tCOZMh Tahle A2 0.825
emission rate
Estimated
B build margin tCOZMh Tahle A3 0.584
ermission rate
Estimated
C baseline tCO2MWh| (= (A + B2 0.705
erission rate®
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Annex 4 — Monitoring Plan

This section is intentionally left blank (see sewtB.7.2 for monitoring plan).
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