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Revision history of this document

Version | Date Description and reason of revision
Number
01 21 January Initial adoption
2003
02 8 July 2005 » The Board agreed to revise the CDM SSC PDD toa€fle

guidance and clarifications provided by the Boandes version
01 of this document.

¢ As a consequence, the guidelines for completing CE3\C
PDD have been revised accordingly to version 2. |atest
version can be found at
<http://cdm.unfccc.int/Reference/Documents
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Methane Recovery and Electricity Generation PraciM 2
18/09/2006
Version 2

\ A.2. Description of theproject activity :

The “Methane Recovery and Electricity Generatioojgat GCM 2” (hereafter, the “Project” or “GCM
2") is an anaerobic digestion (AD) swine wastew#testment installation within the pig facility of
Granjas Carroll Mexico (GCM). The project, hosbgdGCM, Mexico and developed by EcoSecurities,
is located in Jalacingo, Veracruz, Mexico.

There are three types of operations at the GCMdafanrowing, nursing, and finishing. The farrogin
unit (site 1) delivers pigs to the nursery unitgsd). From the nursery unit, pigs are transtetoethe
finishing unit (site 3). Within each farm, ther@ncbe more than one building per site. At 13 ef th
farms, there are: one building for site 1 (builda)g2 buildings for site 2 (buildings a, b) anduldings
for site 3 (buildings a, b). The five remainirggrhs include 1 farrowing building (building a) a8
finishing buildings (buildings a-h) each.

The Granjas Carroll wastewater operation consfstiansporting wastewater, which consists of fresh
water mixed with manure and urine that accumulisigsts under the barns, to three or two types of
lagoon systems- 1) treatment, 2) recycling andv@peration, or 1) treatment and 2) secondary lagoon
for evaporation or recycling- once a week by wagravity fed pipeline systems. The organic materia
degraded in the primary treatment lagoon is digesteler anaerobic conditions, thereby producing
significant amounts of methane.

GCM 2 will be implemented at a finishing swine ogtéyn at farm 13 consisting of one site: 13-3agsPi
are transferred to this type of facility from nusssites once they reach a certain weight. Thesotr
wastewater treatment system consists of 3 lagdoeetment, recycling, and evaporation.

The Project Activity consists of the constructidracew covered in-ground anaerobic reactor thit wi
utilize the organic material currently treatedhe ivastewater ponds from the unit listed aboveadyrce
biogas. The treatment lagoon will be converted the digester; therefore 2 lagoons will be corgrbtd
this digester. As an enclosed unit, the anaenaaictor system will reduce the amount of Chemical
Oxygen Demand (COD) (representative of the amotintamure) in the wastewater prior to the
wastewater reaching the open lagoon system.

The biogas produced in the anaerobic digesterbeiltaptured and run through a biogas driven gesrerat
to generate electricity for on-site usage, whicbugently at 202,224 KWh. The installed capaeity
GCM 2 will be in the range of 100 to 550 KW in orde meet this energy demand. Today, the
operations covered under the Project rely on etégtfrom the Mexican grid. With the implementati

of the project activity, electricity will henceftrbe supplied by renewable biogas. Surplus bioghste
produced, will be flared rather than released éoatmosphere.

Development of the Project will reduce greenhowseaissions produced by the release of methane
from the lagoons, and by carbon dioxide generatad the use of electricity from the Mexican grid.
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With annual projected volumes of 270 tons of methand 107 tons of carbon dioxide, the Project is
estimated to reduce emissions by 5214 t€@er year (after project emissions are accourmgd f

The Project is helping the Host Country fulfil gigstainable development goals in the following neann

Socio-Economic Sustainability

Improvement in air quality (e.g. — reduction of ¥fble Organic Compounds [VOCs]) and worker
safety;

Elimination of odour in surrounding areas, whichl whprove living standards of neighbouring
communities.

By improving the waste management system at thme, fére project will support the continued
production of pork, which should reach 107 millioms in 2010 (17% increase from current
production) in order to meet the consumption neédse growing global populatioch.Given

that pork production is shifting to developing ctrigs, and that Mexico is an important pork
producer in the developing world, Mexico can hawgaificant effect by pursuing projects of
this nature.

Economic Sustainability

An increase in local employment of skilled labor flee manufacturing, installation, operation
and maintenance of equipment;

Additional employment opportunities in the agrotisttial sector, specifically from the use of
recycled water from the waste management systetheofarms for agricultural activities in
surrounding land;

Diversification of energy sources: Mexico is oriehe biggest producers and consumers of oil.
Using methane to generate clean electricity arfuat on-site, will reduce dependence on a dirty
and non-renewable commodity and will show that gpean be produced at a lower cost. More
importantly, this model can be replicated throudttba country;

Increase in energy self sufficiency, thereby redgehe import of fossil fuels from other
countries;

Introduction of a new and sustainable financial eiddat can be replicated for the funding of the
renewable energy and waste management sectorevi2DM;

Environmental Sustainability

An overall decrease in the amount of Green House&EGHGS) emitted into the atmosphere;
Improvement in the quality of the water used inw@ste management system and its potential
use as water for irrigation by the farms’ neighlsour

Avoiding potential dumping of waste into clean smg of water.

Technological Sustainability

This project will promote a model for the reductienfGHGs produced by animal farming in
Mexico and promote a transfer of technology forimaae production and capture through
anaerobic digestion

LEAO.
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| A.3. Project participants.

Please list project participants and Party(iesplved and provide contact information in Annex 1.
Information shall be indicated using the followitadpular format.

Name of Party involved Private and/or public erfiésy) Kindly indicate if the Party
project participants involved wishes to be considered
(as applicable) as project participant
Mexico Granjas Carroll Mexico No
Switzerland Cargill International S.A. No
United Kingdom of Great Britair} EcoSecurities Ltd. No
and Northern Ireland

¢ (* In accordance with the CDM modalities and prbaess, at the time of making the CDM-PDD publichet
stage of validation, a Party involved may or may/meve provided its approval. At the time of resfireg
registration, the approval by the Party(ies) inealvs required.

Note: When the PDD is filled in support of a proposed megthodology (forms CDM-NBM and CDM-

NMM), at least the host Party(ies) and any known prgjadicipant (e.g. those proposing a new
methodology) shall be identified.

EcoSecurities Ltd. is the official contact for t8®M project activity. Further contact informatitor the
project participants are provided in Annex 1 osttiocument.

‘ A.4.  Technical description of the project activity |

The new technology employed in the project actiwgnsists of a “covered, in-ground anaerobic
digester/reactor” (CIGAR) that uses an oxygen fes@ironment to promote the natural process of
anaerobic digestion, through which organic contamis are broken down and methane (Ci$
produced.

Pond Cover Gas

In-let ; / Out-let

Figure 1: covered in-ground pond reactor

Structure of the Anaerobic Digester
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The digester is an earthen lined lagoon designredverith a polymer membrane configured for the
optimization of bacterial activity. It is the firstage of the wastewater treatment system for 1608%te
wastewater, which is directed into the reactor es#sting gravity-fed networks and stored for a peri
between 25 to 35 days. The reactor is lined witiigh performance, high durability membrane-1.25mm
UV-treated High Density Polyethylene (HDPE)- usegtovide a durable ‘gas seal’ that prevents biogas
(of which at least 65% by volume is methane) fraoaping into the atmosphere and which provides for
temporary storage of the biogas. The system igei@d’ by the HDPE 100% of the time. This overall
process results in the reduction of at least 90B®@D and 80% of COD, as well as the production and
capture of methane - which is later used to geeeetgctricity and/or flared. Furthermore, the long
retention time-25-35 days- of wastewater in a°€280°C environment adds the benefit of killing most
pathogenic material. The system also includescut pipes to collect biogas after it is separétech

the wastewater and blower systems for pumping thgals to the combustion systems (generator and
flare). The treated effluent is then dischargedh® open lagoons- recycling and evaporation lagoons
where it is aerated as per the design of the @idagoon system. The clean water is then recyafet
sent back to the farms, or used for irrigation.

Description of the Generator, Flare, Meters and Otkr Systems

A biogas-based generator will be installed to poedelectricity from the collected biogas. It vélipply
electricity to cover the farm’s standard operatiand energy consumption of the equipment associated
with the anaerobic reactor. Surplus biogas wilflaeed using a high efficiency semi-enclosed or
enclosed flare system. The flare and genset drerbted by their manufacturer at 98% combustion
efficiency for biogas produced by the digester.cOhservative combustion efficiency of 90% will be
applied ex-ante, but actual measurements of effbgievill be attempted ex-post.) For the purpose of
monitoring the project’s performance, electricibddlow meters will be installedBiogas will be
monitored through the use of a thermal gas flonemet

Other equipment that will be included in the projgctivity include: biogas blowers, slow speed meéxe
recycle/waste sludge disposal pumps, dewateringppuand lighting. The electricity that will be
required to run these instruments and other mawetius equipment will be in the range of 262,800 to
438,000 KWh per year. It is estimated that moeeteicity will be generated from the captured bmga
than is required to meet the energy demand ofdhgment mentioned above. If none or not enough
electricity is generated during a year, the CO2ssians associated with this electricity use will be
estimated based on the calculated electricity copsion of the project equipment, accounted as ptoje
emissions and subtracted from total emission réolust

Mexico

A4.1.2. Region/State/Province etc.: |

Veracruz

A.4.1.3. City/Town/Community etc: |
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A.4.1.4. Detail of physical location, includingnformation allowing the

unique identification of this small-scale project ativity. (maximum one page):

The GPS coordinates for the Project are:

Farm 13 site 3a; N19 36 35.0 W97 15 47.0

A.4.2. Type and category(iesand technology of the small-scalproject activity: |

The categories for the project activity accordinghte UNFCCC'’s published “Appendix B - Indicative
Simplified Baseline and Monitoring Methodologies fBelected Small-Scale CDM Project Activities”
are:

e Type lIl.D (reference AMS-III.D. / Version 09) “Methane recovery’— for the methane recovery
component.

» Type I.D (reference AMS-I D. / Version 08)‘Renewable Electricity Generation for the User” —
for the electricity generation component of thejgebactivity.

The Project conforms to project categories Ill.J dD since the project both reduces anthropogenic
emissions by sources, directly emits less thaniltfokines of carbon dioxide equivalent annuallyd an
results in emission reductions lower than 25,0002€ annually. A detailed discussion of the tecbgyl

of the project activity can be found in Section A.4

A.4.3. Brief explanation of how the anthropogeniemissions of anthropogenic greenhouse

In the absence of the project activifygitive emissions of methane from the pond system dirett
emissions from the purchase of electricity from Kexican grid continue unabated. The Project will
engineer a more sustainable waste treatment soltitad reduces fugitive methane emissions, and snake
available carbon neutral biogas for electricity gqation. Under the business as usual scenarie ther
would be continuing release of methane from thedpsystem and continuing carbon dioxide emissions
from the electricity used on-site.

The current lagoon treatment system at the Prdageg¢he most common host country practice for
associated wastewater treatment. This systeneisnthst common practice due to the fact that ihés t
least expensive manure treatment which meets theireznents of local wastewater legislation.
Moreover, the producers do not have the requiredsacto capital in order to make large investmiernts
biogas capture and renewable energy technologibs.current market situation and common practice in
the industry, as well as the market, investmenttantinological barriers that drive a continuatidnhis
prevailing business practice, will be discussedregater detail in Section B.3.
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Please indicate the chosen crediting period andgedhe total estimation of emission reductionsvaetf
as annual estimates for the chosen crediting pefigidrmation on the emissions reductions shall be
indicated using the following tabular format.
For type (iii) small-scale projects the estimatairproject emissions is also required.
Years Annual estimation of emission reductions in
tonnes of CO2e

Year 1 5214
Year 2 5214
Year 3 5214
Year 4 5214
Year 5 5214
Year 6 5214
Year 7 5214
Year 8 5214
Year 9 5214
Year 10 5214
Total estimated reductions(tonnes of CO2e) 52,140
Total number of crediting years 10

N . ) 5214
Annual average over the crediting period of estadat
reductiongtonnes of CO2e)

project activity:

>>

Based on the information provided in Appendix Gs tAroject is not a debundled component of a larger

project activity since the project participants éawot registered nor operated another projectamegion
surrounding the project boundary within the pregi@uears, and because the project boundary ésstt |
one kilometer apart from the project boundary dieotproposed small-scale CDM project activitieshwit
similar characteristics.

activity:

>>

« Project activity type III.D. / Version 09 (referen&MS-II1.D / Version 09) Methane recovery.

* Project activity type I.D. / Version 08 (referersi®S-1.D. / Version 08) -Renewable electricity
generation for the user

B.2  Project categoryapplicable to the small-scalgroject activity :
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>>

The baseline calculation for the Project follows firocedures as outlined in Appendix B (versiondi9)
the simplified modalities and procedures for smsalide CDM project activities for categories:

e 1IL.D. / Version 09, (AMS- 1lI.D. / Version 09) -Methane recovety- for the methane recovery
component of the project activity; and

e |.D./ Version 08, (AMS-1 D. / Version 08) “Renewable Electricity Generation for the User” —
for the electricity generation component of thejgebactivity.

This selection is appropriate because the altemati the project activity would be to continuetwihe
business as usual scenario, which refers to theagesnent of wastewater with anaerobic pond systems
and the purchase of electricity from the grid.

* Methane Recovery (AMS-lIl.DVersion 09)

For the methane recovery component of the profotity, the baseline has been calculated accortting
project activity Type 111.D / Version 09, which $¢s:

The emission baseline is the amount of methaneatbald be emitted to the atmosphere during
the crediting period in the absence of the propasttvity.

The baseline shall cover only the capture and tigrihat would not have happened in the
absence of the project activity.

In the case of landfill gas, waste gas, waste wateatment and agro-industries: If the

recovered methane is used for heat or electricégiagation it can apply to the corresponding
category of Type | project activities.

» Electricity Generation for the User (AMS I.D. /Viers 08)

Baseline emissions from electricity generation Wélcalculated by multiplying the kWh purchasedrfro
the Mexican grid by th€arbon Emission Factor (CEF) for the grid, whighiétermined by using Option (a)
of item 9 for Type I.D. / Version 08:

(a) The average of the “approximate operating matgind the “build margin”, where:

(i) The “approximate operating margin” is the weigll average emissions (in kg €&Qu/Kwh) of all
generating sources serving the system, excludidgohgeothermal, wind, low cost biomass, nucleat an
solar generation;

(i) The “build margin” is the weighted average esgsions (in kg Ce2qu/KWh) of recent capacity
additions to the system, which capacity additioresdefined as greater (in MWh) of most recent 20% o
existing plants or the 5 most recent plants.
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B.3. Description of how the anthropogenic emissi@of GHG by sources are reduced below those

The Project qualifies to use simplified methodoésgsince the project activity is under 15MW, will
directly emit less than 15 kilotonnes of carbonxitie equivalent annually, and result in less tha©@0
emission reductions annually.

MARKET SITUATION & NATIONAL POLICIES:

Mexico has approximately 5 million farms and ov8rrillion pigs. Hog production is one of the most
important livestock industries in Mexico. Accordito the Mexican Ministry for Agriculture (Sagarpa)
the hog industry is the third largest meat produlcaviexico, supplying 24% of the total meat prodiice
in the country’. Pork represents a very important component oMbgican diet. In addition, the swine
sector has been growing every year, with pork pcodo increasing from 1,037 million tons in 2003 to
1089 million tons in 2005. This accounts for aésgent increase. Due to continued strong domestic
consumption of pork, hog production will likely dorue to grow every year by 2 to 3 percent.

Pork production in Mexico will also be fuelled bwytérnational demand. In 1978, 60% of pork
production was concentrated in developed countti€®swever, it is expected that by 2010 the bulkhef
global pork industry will shift to the developingovid. In 2010, it is also expected that pork prcichn

will have to be 17% higher than what it is todaynder to meet the consumption needs of the growing
global population. Therefore, as an important ppr&ducer and rapidly growing economy amongst
developing countries, Mexico could play a significeole in meeting this demand in 2010. Mexico has
already experienced relatively high increasessmirk exports: In 2003, 28,300 tons of pork presiuc
were exported, which is 22.2% higher than the neviyear.

The pork industry in Mexico faces a number of draes and issues including lower prices due to the
import of cheaper pork products from other coustri@gh costs of imported feed ingredients, a tgpid
growing population that will lead to higher demarfds pork, the lack of an efficient regulatory
framework, and environmental concerns associatéd thie standard lagoon-based waste management
system in place in Mexico. Such environmental eong include the effect of these systems on the
quality the soil, water and air, as well as odowd 8ies associated with this type of waste managgm
Although there are laws related to the preservatibtne quality of the water and soil, which the IGC

pig farms comply with, issues such as bad odourthadjuality of the air remain unresolved. Thage a
problems that can be fixed with the implementattbmanaerobic digesters, but pig farmers in Mexioo d
not have the capital nor the regulatory incentieasiove forward with these types of projects.

The main regulatory agencies that monitor the itrgiusre the National Commission for Water (CNA),
the Agriculture Ministry (Sagarpa), the Environmant Natural Resources Ministry (Semarnat), among
others. The primary environmental law applicablé¢hie project is “Norma Oficial Mexicana 001 (NOM-
001)”, established by the Semarnat which sets taeimum limits for the discharge of pollutants from
waste waters in water sources and other natiosalrees.

2 Sagarpa, 2001.
% Rosario Perez Espejo. “Granjas Porcinas y Meditbi@nte.” Semarnat.

SEMARNAT 1997.Norma Oficial Mexicana Nom-001-SEMARN que establece los limites maximos permisibles
de contaminantes en las descargas de aguas resiéumsdguas y bienes nacionales.
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ADDITIONALITY:

According to Attachment A to Appendix B of the silifipd modalities and procedures for CDM small-
scale project activities, evidence as to why theppsed project is additional is offered under the
following categories of barriers: (a) investmentrle, (b) technological barrier, and (c) prevailin
practice.

a) Investment Barrier
The following factors contribute to the investmbatrier which these projects face:

e Current Practice - The current pond-based treatmmeathod is considered standard operating
practice in the Mexico and the region for wastewa#teatment. Moreover, for the farmer the
current pond system (business as usual scenarfimjaiscially attractive, given that it works to
required Mexican standards.

« Institutional Constraints - Mexico currently doest rallow electricity generated onsite from
biogas to be sold back to the grid. Without theVGEhis would reflect a crucial reduction in the
benefits available to the farms for implementingenobic digesters.

« Economic Constraints — Like other livestock prodada developing countries, the Mexican hog
industry faces economic challenges. Although a apaerobic digester would reduce odour and
offer an increase in water quality, which are issteced by Mexican swine operators, these
reasons alone are not compelling enough argumenfarims to upgrade to expensive anaerobic
digestion systems.

« Perceived Risk — Without some kind of governmerdrgatee or incentive, local banks are not
interested in financing these projects primarilgdnese of lack of knowledge and experience with
the technology.

(b) Technological Barrier:

The predominant and known technology for the mameege of piggery wastewater in Mexico consists of
a series of lagoons (oxidation ponds). Anaeroiester systems are a new technology in this cguntr
and where known, have often been mismanaged ipabiedue to inadequate operation and maintenance.
This technology is still rather new to Mexico; tleloption of such is undergoing a growth in
understanding regarding the proper mechanismsiihat be in place in order for the correct functiowl
long-term use of the anaerobic digesters.

(c) Prevailing Practice:

An open lagoon treatment system is the most comhamt country practice for associated wastewater
treatment in swine operations. The implementatibanaerobic digester systems represents a higtker r
alternative than the business-as-usual scenario.

As mentioned earlier, a series of oxidation porsdhé prevailing practice in Mexico due to the it

it is the least expensive manure treatment whicletsnéhe requirements of local, state and federal
wastewater legislation. Moreover, the producersndbhave the required access to capital in order to
make large investments into biogas capture andwale energy systems. The inclusion of revenues
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from carbon credits has therefore become an impiopi@rt of the farmer’s implementation and finaggcin
strategy.

Anaerobic digester systems exceed what is requinddr Mexican legislation for the treatment of swvin
manure. Furthermore, no current legislation exigigh specifically requires the treatment of swine
manure in order to decrease GHG emissions andia@xpected in the foreseeable future. Such
regulations would endanger a relatively stable armatessful economic activity, which has been expose
to price downturns during the last year, and winehds to keep strengthening in order to satisfy the
consumption needs of a growing Mexican population.

The current regulations associated with swine d@hdranimal manure management systems in Mexico
set parameters for water preservation, which aresuficient to warrant the installation of costly
anaerobic digestion systems. Farmers can compiythvese rules without the need for investment in
advanced technologies. As mentioned earlier, timgpy environmental law applicable to the projisct
“Norma Oficial Mexicana 001 (NOM-001)", establishieg the Semarnat which sets the maximum limits
for the discharge of pollutants from waste wateraater sources and other national resouitces.

SUMMARY:

The current and expected practice in Mexico, whielies almost exclusively on lagoon-based
wastewater treatment facilities for pig farms, asllvas the combination of a lack of access to local
financing for advanced animal waste-water treatnbectinologies, high perceived risks of the anaerobi
digesters, and a regulatory environment that is aooiducive to the installation of these systems at
piggeries, clearly demonstrate that this projecdditional and therefore not the baseline scenarie
barriers that exist in Mexico are confirmed by tblserved trend in current piggery wastewater
management practices in the host country.

The barrier analysis above shows that the mossjllbubaseline scenario for animal waste management
in Mexico is the common practice of pond systeribe most significant barriers faced by the project
activity include: familiarity with the technologynd associated skill sets; perceived risk of the
technology; economic constraints faced by pig fasman inefficient regulatory system which does not
support the development of anaerobic digestionegyst and the relative lack of investment interest
among the key local business constituency.

The project boundary is defined as the notionalginaaround a project within which the project’s iagp
(in terms of carbon emission reductions) will beessed. As referred to in Appendix B for smallesca
project activities:

* The project boundary for Type IlI.D. / Version 0BMS-III.D / Version 09) projects is the
physical, geographical site of the methane recofziity.

* Rosario Perez Espejo. “Granjas Porcinas y Meditbi@nte.” Semarnat.

SEMARNAT 1997.Norma Oficial Mexicana Nom-001-SEMARN que establece los limites maximos permisibles
de contaminantes en las descargas de aguas resiéumsdguas y bienes nacionales.
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e The project boundary for Type I.D. / Version 08 (8NLD. / Version 08) is the physical site of
the generating unit and the equipment that usesléuwtricity produced.

For the purposes of this analysis, different bouedawere applied in relation to the elements
contributing to project and baseline emissions:

» Electricity and Fuel Oil Displacement/ EmissionsheTboundaries are assumed to be the
geographical site of the generating unit and thepegent that uses the electricity produced at the
GCM 2 facility.

* Wastewater Methane Emissions/ Mitigation: The beuied are assumed to be physical,
geographical site of the methane recovery facdditthe GCM 2 facility.

The line diagram provided below shows the systdrasadre included within the project boundary.

Project Boundary

Clean electricity for farm operations I

‘lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Clean water for farn .
‘lllllllllllllll ReCyC“ng

Lagoon

E Digester Combustion I
—- L
I Before “treatmen Generator/
W Wi .
. il lagoon Bl I

digester operatior

Clean electricity for v I

Evaporation I
Lagoon

[ Clean water for irrigation ]
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>>
As specified in Appendix B:

« The appropriate baseline for project category Type. / Version 09 (AMS-III.D / Version 09) is
found in paragraphs 5, 6, and 7.

* The appropriate baseline for project category Type/ Version 08 (AMS-I.D. / Version 08) is
found in paragraphs 9a.

« Date of completing the final draft of this baselgestion(DD/MM/YYYY) 06/08/2006
Name of person/entity determining the baseline:

The baseline study was prepared by:

EcoSecurities Ltd. - Tel: +1-212-356-0160 (cont&ettloma Sarria, paloma@ecosecurities.com).
EcoSecurities Ltd. is a project participant.

‘ C.1.2. Expected operational lifetime of the smabcaleproject activity : |
>>
Expected operational lifetime of the project adyiv{in years and months, e.g. two years and four nsnth
would be shown as: 2y-4m.)

25y-Om

>>
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>>
Starting date of the first crediting peri@dD/MM/YYYY?) 04/07/07

C.2.2.2. Length:

| |
>>
10y-Om

>>

Monitoring the amount of methane used as fuel onlagsted and metering the electricity as described i
Appendix B of the simplified modalities and proceski for small-scale CDM project activities. The
approved monitoring methodologies applied to thigget are as follows:

AMS-III.D — (9) The amount of methane recovered aséd as fuel or combusted shall be monitored;
and, (10) The flare efficiency, defined as the ticat of time in which the gas is combusted in tlaedf,
multiplied by the efficiency of the flaring processhall be monitored, and.X) Flow meters, sampling
devices and gas analysers shall be subject toategnaintenance, testing and calibration to enstraracy.

AMS-I.D.-(9) Monitoring shall consist of meterindgha electricity generated by all the renewable
technology.

>>
The methodology was selected as suggested by mglified Monitoring Methodologies for small-scale
CDM projects. Measuring the amount of methane vee and metering the amount of electricity
generated are the most appropriate methods of arogtthe project activity.
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| D.3 Data to be monitored:
>>

(The table below specifies the minimum informatibe provided for monitored data. Please completetable for the monitoring methodology chosen fo
the proposed project activity from the simplifiedmtoring methodologies for the applicable smakdscCDM project activity category contained in
appendix B of the simplified M&P for small-scale i@Project activities. Please note that for somejgct categories it may be necessary to monitor the
implementation of the project activity and/or aitjivevels for the calculation of emission redungachieved. Please add rows or columns to the tabl
below, as needed)

ID number| Data type Data | Data | Measured Recording | Proportion | How will the | For how longis | Comment
variable [ unit [ (m), of data to be| data be archived data to
calculated frequency | monitored archived? be kept?
(c) or (electronic/
estimated (e) paper)
D.3.1 Electricity E KWh | M Continuouy 100% Electronic | Crediting period | Electricity will be metered through
Generation of and paper plus 2 years the use of an electricity meter
the Project
D.3.2 Biogas M m3/ | M Continuous| 100% Electronic Crediting period | Biogas will be monitored through the
recovered and and paper plus 2 years use of a thermal gas flow meter.
used as fuel or day
flared
D.3.3 Methane MC % M Quarterly | Sample Electronic Crediting period | The methane content (%) of the
content of and paper plus 2 years captured biogas will be analyzed
biogas (monthly, if quarterly using a portable gas
necessary) analyzer. In the event that the
methane content of the quarterly
samples varies significantly, monthly
samples will be taken.
D.34 Flare Fef % M or default| Yearly (if | Sample Electronic Crediting period | The flare efficiency is defined as the
efficiency attempted) and paper plus 2 years fraction of time in which the gas is
combusted in the flare, multiplied by
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the efficiency of the flaring process.
Flare efficiency is assumed to be 90
to estimate ex-ante CERs.
Measurement of flare efficiency will
be attempted ex-post.

%

Generator
Efficiency

Gef

%

M or default

Yearly (if
attempted)

Sample

Electronic
and paper

Crediting period
plus 2 years

The generator efficiency is defined 4
the fraction of time in which the gas
combusted in the generator,
multiplied by the efficiency of the
generating process. For the purpossq
of the PDD CER estimates, an ex a
90% efficiency is assumed. Direct
measurements will be attempted, in
which case the actual monitored %
generator efficiency would be
monitored and used to calculate
CERs.

\S
is

nte

D.3.6

Electricity
consumption
of the project
equipment

Ep

KWh

Yearly

100%

Electronic
and paper

Crediting period
plus 2 years

If none or not enough electricity is
generated during a year, the CO2
emissions associated with this
electricity use will be estimated basg
on the calculated electricity
consumption of the project equipme
This electricity consumption
associated with project equipment
will be monitored by an electricity
meter. The emissions from the
monitored electricity usage will be
subtracted from the gross electricity
generation from biogas (if any), or

ed

from the total project emissions




@ CDM-SSC-PDD (version 02)

¢

X

==

ONRCce A
A ’

CDM - Executive Board page 18

reductions (if no electricity is
generated).

| D.4. Qualitative explanation of how quality contrd (QC) and quality assurance (QA) procedures are wttertaken:

>>
Data Uncertainty level of dataExplain QA/QC procedures planned for these datahyrsuch
(High/Medium/Low) procedures are not necessary.

D.3.1 Low Electricity meter will be subject to régumaintenance,
calibration and testing regime to ensure accuracy.

D.3.2 Low A thermal gas flow meter will be subjéztregular
maintenance, calibration and testing regime to renaccuracy

D.3.3, Low The methane content of the combusted gas widrmlysed

D.3.4 and with quarterly samples. In the event that the meh@ontent of

D35 the quarterly samples varies significantly, montsdynples will
be taken. A gas analyzer will be used to sam@étbgas and
measure the CHraction of biogas.

D.3.6 Low The electricity meter for the project guent energy
consumption will also be subject to regular maiatere,
calibration and testing regime to ensure accuracy.

A monitoring team will make regular site auditsetosure that monitoring and operational proceduredeing observed in accordance with the monitoring
plan and monitoring protocol. Uncertainties wi## itigated through regular maintenance and caldiraas well as ongoing data auditing and cross
checking.



{/@m PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 ‘
sy UNFCCC

~——— Y ’
CDM - Executive Board page 19

D.5. Please describe briefly the operational and amagement structure that the project

generated by the project activity:
>>
Shift Operator  Shift Manager Farm General Manager GCM Environment Division

Project Participants will monitor biogas productenmd electricity generation as part of the standard
operating procedures for the project activity. G@WM delegate technical staff from the Environment
Division to oversee all activities related to Opiena, Maintenance and Monitoring (OM&M) at the site
of the Project Activity. With the advice of theebaology provider, qualified technician(s) will be
designated by GCM for data recording and collegtibe operation of the equipment, and for ongoing
maintenance and calibration of the instrumentsdime cases this will mean subcontracting external
entities for calibration). Training for the equipn operation, maintenance and calibration wilgiven
by the technology provider in the form of actualning and manuals. EcoSecurities will provide
training on the monitoring requirements, data etémplates, and will cross-check data to ensure
accuracy.

All data will be recorded daily by designated tdckans and maintained in both paper and electronic
forms by farm management. Internal audits of eallsbe conducted on a weekly basis by GCM to
ensure consistency and accuracy. Further, eacthretactronic copies will be sent to EcoSecuritid®
will input all data into a monitoring workbook talculate emission reductions and monitor project
performance.

>>
The monitoring methodology was prepared by:

EcoSecurities Ltd. — Tel: +1-212-356-0164 (contBeloma Sarriggaloma@ecosecurities.cpm
EcoSecurities Ltd. is a project participant.

| SECTION E.: Estimation of GHG emissions by sources: |

| E.1. Formulae used: |
>>

>>
For AMS-III.D, Version 09:

Annual methane capture from biogas multiplied ®y/dglobal warming potential (GWP) of methane (21
tCO,/ tonne methane).

For AMS- I.D, Version 08:
Annual electricity generation (Megawatts per haudjtiplied by the Emissions Coefficient (tG&per
Megawatt hour) of the Mexican grid
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>>
For AMS-III.D / Version 09 and AMS- 1.D., Versior80
Total GHG emissions due to the project activityl wé 10% of total methane captured:

FM project: FM baseline*o-lo

Where:
FM projeci Project fugitive methane emissions (t £Q@year)
FM paseineBaseline fugitive methane emissions (t£0year)

Therefore;
FM project= 5674 (tonnes Ce/year) * 0.10 567 tCOelyear.

These project emissions are comprised of incomplatgustion of methane in the flare and/or generato
systems.

Other project emissions might include emissionsaaged with the electricity usage of other equiptne
at the Project Activity site, i.e. biogas blowesigw speed mixers, recycle/waste sludge disposappu
dewatering pumps and lighting.

At GCM 2 the power that will be required to rungheénstruments and other miscellaneous equipment
will be in the range of 262,800 to 438,000 KWh pear. If electricity is generated, this estimated
electricity consumption of the project equipmenit v subtracted from electricity generation antyon
the net electricity will be used to calculate COdissions from displacing grid electricity.

With an annual estimated production of 590,99Dfbiogas, the clean power generation potential at
GCM 2 will be of 992,867 KWh per year. As it isostm below, there will be enough clean electricity t
cover the energy usage of miscellaneous equipnmehtret associated with farm operations, which is
202,224 KWh per year.

Power Generation Potential > Farm Energy Usage + Egpment Energy Usage

With equipment energy consumption of 262,800 KWh/yr

992,867 KWh/yr > 202,224 KWh/ yr + 262,800 KWh/yr

992,867 KWh/yr > 465,024 KWh/yr

With equipment energy consumptior®88,000KWh/yr:

992,867 KWh/yr > 202,224 KWh/ yr + 438,080Vh/yr
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992,867 KWh/yr > 640,224 KWh/yr

If none or not enough electricity is generatechim period for which emission reductions are vetifthe
CO2 emissions associated with the electricity uilebe estimated based on the calculated elegyricit
consumption of the project equipment and accouasaoloject emissions. For GCM 2, these project
emissions would be in the range of 140 to 230 tC2eyear.

>>
For AMS-I111.D / Version 09:

No leakage calculation is required.
For AMS-1.D. / Version 08:

Leakage is to be considered if the energy gengratjunipment is transferred from another activityf or
the existing equipment is transferred to anothiviac

This is not required for this Project because thergy generating equipment that will be installedéw,
therefore not being transferred from an existingvdy. In addition, the new equipment will nofplace
any existing generators that would be transfemehbther activity because the operations coveydtié
project activity currently rely on the Mexican grid

Therefore, leakage is zet@1CO2e/year.

>>
Project emissions + Leakage = Project Activity Esiuas

Therefore;

567 (tCO2elyear) + 0 (tCO2elyearb67 tCO2elyear

E.1.2.4 Describe the formulae used to estimate tla@thropogenic emissions by sources of GHGs in

Methane Capture Component(AMS-III.D. / Version 09):

Baseline fugitive methane emissions are:

FM baseiine= MGgio * GWPchy

Where:
FM paseine Baseline fugitive methane emissions (t£0year)
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MCgio: Total annual methane produced by anaerobic dioge@bnne / year)
GWPR:h4 Global warming potential of methane (t&g@onne methane)

Electricity Generation Component(AMS-1.D. / Version 08):

Baseline electricity generation emissions are glwen

E baseline= EG * CEEelectricity

Where:
Enaseine Baseline electricity generation emissions (LE€Oyear)
EG: Annual electricity generation from the grid (Ni¥ear), which is equal to:
Electricity Generation of the Project - ElectricilBonsumption of the Project Equipment
CERiectriciy: Carbon Emissions Factor for the Mexican grid @G MWh).

The CEFRecricity O the grid is calculated according to Option (BAMS-I.D., the average of the
“approximate operating margin” and th “build margiwhere:

0] The “approximate operating margin” is the weigha@erage emissions (in kg
COzequ/KWh) of all generating sources serving theesysexcluding hydro, geothermal,
wind, low cost biomass, nuclear and solar generatio

(i) The “build margin” is the weighted averageissions (in kg C@qu/KWh) of recent
capacity additions to the system, which capacityitamhs are defined as greater (in
MWh) of most recent 20% of existing plants or th@&st recent plants.

The Carbon Emissions Factor of the grid (G&#i,) is calculated according to the equation below:

(CERectricity) = (Wom * EF_OMy) + (wem * EF_BMy)

where the weight&omandwemare by default 0.5.

The equation for the operating margin emissiorofaist

EF_OMy (tCQ/ MWh) =__ij Fijy * COEFi;
iGENjy

Where:
Fijyis the amount of fuel(in GJ) consumed by power soujda yeary;
j is the set of plants delivering electricity to tinéd, not including low-cost or must-run plants
and carbon financed plants;
COER,yis the carbon coefficient of fue(tCO:/GJ);
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GENyis the electricity (MWh) delivered to the grid byusce;j.

The equation for the build margin emission facsor i

EF_BMy (tCO:/ MWh) =__im Fimy* COEFim
nGENmy

whereFimy, COERmand GEMare analogous to th@M calculation above.

Therefore, total baseline emissions {JBion) are:
TBemissions: FM baseline+ Ebaseline
For AMS-III.D. /Version 09:

Baseline emissions of the methane component giribject activity are:
270.17 (tonne / year) * 21 (tGOtonne)= 5674 tonnes CQelyear

For AMS-I.D. / Version 08:

Baseline emissions of the electricity componerthefproject activity are:
202 (MWh/yr) * 0.531 (t CO2e / MWh) £07 tonnes CQelyear

Therefore;

TBemissions= 5674 tonnes C@/year + 107 tonnes G&year =5781 tonnes CGelyear

E.1.2.5 Difference between E.1.2.4 and E.1.2.3 repents the emission reductions due to the projed

>>
Baseline emissions — Project Emissions = Emissiiutions
Therefore;

5781 — 567 5214 tonnes CG@elyear

—
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E.2 Table providing values obtained when applyinformulae above:
>>
For AMS-III.D
Description Value Unit Source
Methane cgntent of 1m3 of 0.64 m3 measured
biogas
Moles of gas in 1m3 at RTP )
(1mole=22.4 liters/mole) 44.64 mole / m3 http://www.1728.com/stp.htm
Methane in 1m3 biogas 28.57 mole / m3 Calculated
Methane in 1m3 biogas 457.14 g/ m3 Calculated (&riBg)
Methane Emissions fron Daily biogas offtake 1,619.16 m3 / day | ESUMated “Ltt'gz';‘ﬂg (\jN"I"Ste Solutions
Manure Management T ——— OV\? —
. stimated utilizing Waste Solutiops
Annual biogas offtake 590,993.40 m3 / yeal Ltd. Mode
Annual CH4 capture 270,168,411 .4 g/ year Calculated
Annual CH4 capture 270.17 tonne /yed Calculated
GWP CH4 21.00 N/A Approved Global Warming Potent
for CH4
Annual CO2e emissions tonne CO2e / _ .
reductions from CH4 5,673.54 year FM basene= MCelo * GWPca
For AMS-1.D. Ebaseline(t COZ/yr) =<E> paseiine” PG
Annual
Electricity Emissions Annual CO2e emissions reductior]
Generation X Coefficient = from Electricity Generation
(MWh / (t CO2e / MWh) (tonne CO2e / year)
year)
202.22 X 0.531 = 107.37882
TOTAL EMISSIONS REDUCTIONS: AMS-IIl.D. + AMS I.D.
AMS-III.D TOTAL EMISSIONS
(tonne CO2¢ + AMS-LD (tonne = REDUCTIONS (tonne CO2e /
CO2e / year)
/ year) year)
5,673.54 + 107.37882 = 5,780.92
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Carbon Emission factor of the Mexican Electricity Gid

Operating Margin of the Mexican

Electricity Grid 2002 2003 2004
Electricity Generation (GWh) 139,159 143,131 157,433
CO2 Emissions (tonnes) 95,328,117 97,705,797 95,802,514
Operating Margin 0.685 0.683 0.609

Build Margin of the Mexican

Electricity Grid 2004
Electricity Generation (GWh) 42,212
CO2 Emissions (tonnes) 17,030,008
Operating Margin 0.403
Carbon Emission Factor tCO2/MWh
Average Operating Margin 2002-2004  0.659
Average Build Margin 2004 0.403
Carbon Emission Factor 0.531

Source: Prospectiva del Sector Electrico, SENERr¢Saria de Energia) and CFE (Comision Federalldetficidad), Mexico
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Carbon Emission Factors used to calculate the BuiliMargin
CEF (T
Efficiency * | CO2/MWh)
Combined cycle gas turbine powerplants (CCGT) 50% 0.402
Open cycle gas turbine powerplants (OCGT) 32% 0.628
Calculations
Energy Fuel
Generation Efficiency | Consumption Consumption | CO2 emissions
GWh % GWh TJ tonnes T CO2
CCGT 1.0 50% 2.00 7.20 137.67 401.90
OCGT 1.0 32% 3.13 11.25 215.11 627.97
Conversion Factors
Fuel Energy CEF C02 Net calorific C_arb(_)n
emissions value oxidation
Unit TJ/GWh tC/TJ tCO2/tfuel TJ/t fuel %
Natural gas
(dry) 3.6 15.30 2.9194 0.0523 99.50

1996 IPCC Guidelines for national greenhouse gamnitories

| SECTION F.: Environmental impacts:

>>

The host country does not require an analysisegttvironmental impacts of the components of the
project activity.

For the specific component of electricity genemationly projects with an installed capacity greden

3 MW require an EIA. In this case, the electriggneration estimated at GCM 2 will be less than\8.M
If in any case the installed capacity exceeds 3 MRVEIA will be carried over beforehand in order to
comply with all the applicable regulations at at&&nd Federal level in the host country.

It should also be noted that the project activigngrates considerable environmental benefits. The
CIGAR system decreases GHG emissions through tgrdfigiant avenues. Prior to the project activity,
the farm relied on the local grid for electricitgrgeration. With the implementation of the projextiaty,
biogas collected from the degradation of swine-famaste is used for electricity generation, thus
eliminating the demand for electricity from thedyrin addition to directly reducing the emission of
GHGs by eliminating a source of fossil fuel comiustthe project activity captures methane gCom

an industrial source, preventing its release ih® atmosphere. Methane is an extremely potent GHG
whose greenhouse warming equivalent is 21 timdwofhaarbon dioxide (Cg).
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In addition to reducing GHG emissions, this closggtem of energy production produces considerable
improvements for waste management at the farm. &daser discharge from piggeries can be hazardous
to aquatic ecosystems. The extent to which wasewhscharge threatens aquatic ecosystems depends
on the amount of organic material and solid maltexetained within the wastewater as measured by
biochemical oxygen demand (BOD), chemical oxygemated (COD, suspended solids, and color
indicators. The CIGAR system, owing to its anaerobligestions properties, reduces COD hy
approximately 80%, destroys approximately 90% afrtial BOD, diminishes suspended solids, and
improves the colour quality of the wastewater.

| SECTION G. Stakeholders comments: |

| G.1. Brief description of how comments by local akeholdershave been invited and compiled: |

>>
The stakeholder consultation for the Project wédd be July 12, 2006 at the Crowne Plaza Hotel & th
city of Xalapa, Veracruz, Mexico. Representatifrem local and federal authorities, labor unions,
academia, local media, and members of the commutg invited and participated in the event. The
following is a list of a number of invitees to theent:

« State delegates of the Ministry of Environment ldatliral Resources (SEMARNAT, which also
acts as the Mexican DNA at a federal level)

« State coordinators for the environment

* Federal representatives of the Ministry of Envir@mihand Natural Resources (SEMARNAT,
which also acts as the Mexican DNA at a federatllev

« State delegates of the Ministry for Rural Developime

« State and federal delegates of Ministry of Agtistd and Rural Development (SAGARPA)

« State delegates of PROFEPA (Mexico’s Environmekgaincy)

« State Delegates of Secretariat for Social Develogme

* Regional representatives of CNA

« Municipal Presidency of Xalacingo, Veracruz

* Municipal Presidency of Altotonga, Veracruz

¢ Municipal Presidency of Villa Aldama, Veracruz

¢ Municipal Presidency of Perote, Veracruz

* Senate and Congress representatives for the Stateracruz

e Municipal gents for communities in Veracruz

« Community representatives in State of Veracruz

« GCM employees

The event, which lasted approximately 3 hours actlided the participation of more than 40
representatives from local authorities and comnesyitlllowed stakeholders to understand the basic
concepts related to global warming and its consecgs the international solution proposed by tleag!
Development Mechanism (CDM) of the Kyoto Protoed well as the most important features of the
Project. The agenda included a presentation by @@Rkhe technicalities of the project and how the
project activity would help improve the waste magragnt system at the project site; a presentation by
EcoSecurities on climate change, the CDM, and CDa&thame capture and electricity generation projects
in the anaerobic digestion sector; a final pregentdy the service provider G. O. Sistemas on the
technology that will be implemented by the projectivity; and a session aimed at addressing questio
concerns and comments posed by the stakeholders.
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| G.2. Summary of the comments received: |

>>

During the consultation participants raised a nunobguestions and comments regarding the methane
capture and electricity generation projects at GEMg farms in the State of Veracruz, which were
addressed by the project developer, G.O. SistenthgEeoSecurities.

Representatives of the Technology Institute Ur&dévan in Veracruz asked whether the flaring
of biogas that will be implemented in the case tiwdtall biogas is used to generate electricity
can release injurious substances for the atmosphere

0 Inresponse a representative of G.O. Sistemas tloaedhe flaring systems that will be
put in place are closed and made out of a porceitenior.

Members of Municipalities in the State of Veracoangratulated GCM, G.O. Sistemas and
EcoSecurities for their efforts in implementing heate capture and electricity generation
projects at GCM'’s pig farms in the State of Veraonhich will help improve waste management
systems at the farms, but noted that more needeel timne to fight the problems of bad odor and
flies caused by manure management at the sites.

0 Inresponse, the GCM representative stressedhibadrimary intention of moving
forward with these projects is to help alleviatd aplve these problems. He added, that
it would be a matter of a few months until theseies were addressed completely, but
that the idea is to install digesters in all of GE®ighteen farms in order to eliminate
these problems in all surrounding communities.

Members of communities in the State of Veracrugested that this consultation about GCM's
methane capture and electricity generation projact&eracruz should be also implemented in
the community centers and at primary and secorsldrgols of Veracruz in order to allow for a
better diffusion of information. They asked how @@lanned to do this.

0 GCM representatives responded that informatiorusiiéin about their projects is one of
their main goals and that one of the ways they maio this is by organizing community
visits to the farms and additional stakeholder atinions.

A member of a community in Perote suggested thavl@@nt trees in the periphery of the farms
in order to protect the environment and thus cbuatd to the improvements put forth by the
methane capture and electricity generation progc@&CM’s sites in Veracruz.

0 A representative of GCM noted that the plantingreés on the farms’ surrounding areas
had been considered before and in many cases irapteth but unfortunately with no
success due to weather conditions. However, GCiddnihat it actively promotes crop
production on the land around the farms.

Members of communities in the State of Veracruzeweterested in learning how long it would
take for all digester projects to be built in GCNBsms in the State of Veracruz.

0 GCM representatives noted that they’re ready toerforwvard with the installation of
digesters in most of the farms and envision thairaber of these will move forward
during the next 6-8 months. In particular, GCM tiemed that projects 8, 19 and 20
were ready to be built as soon as the projectseshtalidation.
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« Stakeholders were interested in learning more aB@MN'’'s projects and other similar CDM
waste improvement projects.

0 Representatives of GCM and EcoSecurities offereghéme the presentations with the
participants and noted that the projects wouldui@ighed on the internet as soon as they
are submitted for validation. EcoSecurities aditied those who were interested could
find more information about this type of projectsthe UNFCCC CDM website and
could contact EcoSecurities directly for more sfi@guestions.

A number of participants were interested in leggrabout other similar CDM opportunities in Veracruz
and in Mexico in general, and noted that GCM’s getg could be used as a model to promote similar
activities in the country. Overall, the participgt stakeholders were satisfied with the outcomehef
consultation and congratulated GCM, EcoSecurities@.O. Sistemas for their efforts to implement
these projects which they recognized would betieéitocal and global environment, as well strengthe
Mexico’s sustainable development.

| G.3. Report on how due account was taken of any monents received: |
>>

All the questions and concerns raised about thpgowere addressed during the stakeholder
consultation, as can be seen in Section G.2.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT__ ACTIVITY

Organization:

EcoSecurities Ltd.

Street/P.0O.Box:

40-41 Park End Street

Building: 1" Floor

City: Oxford
State/Region:

Postcode/ZIP: OX1 13D
Country: United Kingdom
Telephone: +44 1865 202 635
FAX: +44 1865 251 438
E-Mail:

URL:

Represented by:

Title:

Chief Operating Officer

Salutation:

Last Name:

M. Costa

Middle Name:

First Name:

Pedro

Department:

Mobile:

Direct FAX:

Direct tel:

+44-1865-297-483

Personal E-Mail:

pedro@ecosecurities.com

Organization:

Cargill International S.A.

Street/P.O.Box:

14 Chemin de Normandie

Building:

City: Geneva
State/Region:

Postfix/ZIP: 1206

Country: Switzerland
Telephone: +41 22 703 2648
FAX: +41 22 703 2900
E-Mail:

URL: www.cargill.com
Represented by:

Title: Mr.

Salutation:

Last Name: Bishton

Middle Name:

First Name: Peter

Mobile:

Direct FAX:

Direct tel: +41-22-703-2290

Personal E-Mail:

peter_bishton@cargill.com
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Organization:

Granjas Carroll de Mexico, S. A. de.Rle C.V.

Street/P.O.Box:

Privadad de Tlalpan No. 3 Fracteéa

Building:

City: Perote

State/Region: Veracruz, C.P. 91270
Postfix/ZIP: 91270

Country: Mexico

Telephone: 52 282 82522 16
FAX: 52 282 825 0476
E-Mail:

URL:

Represented by:

Pedro Tabares

Title: Vice President
Salutation: Lic.

Last Name: Tabares
Middle Name:

First Name: Pedro
Department:

Mobile:

Direct FAX: 55 52 59 7807
Direct tel: 5552 57 6500

Personal E-Mail:

ptabares@ecomtrading.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

-NOT APPLICABLE-
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Annex 3

DATA FOR CALCULATION OF THE GRID EMISSION FACTOR

Soo: ] Jooz ] good Toer ] scer | seor Jaggeegamc] ® EER TR ) FLN T ER
Name of tre Gansraton Unt Scneme | Municpally State ngsalled Capacity (MW} Eress Generation (FWRI Carbon Ersion Factor
31 |Guaymas || |Caries Radngeez Rven: Guaymas [ 1082 1007
50 Tihuatian .524 9.852 0.800
18 Azziman 0182 2.160 o154
7 Chinuahua nEE 1828 [
% Nusyo Leon ns2s D428 [-REH
13 Merico
0 1582
&7
4mez Palacl Gomez Palaci
Atam ra Alamira
Lerma (Zampeche) Campeche
Mazatian Il (Jose Aceves Fozos) Mazatian
Mg Mernda
EECE F. Escobedo
wianzanii sanzanilic
Rio Escondido [Jose Lopez Portilo) Fio Escondido
Fusrs Unartad Fituit
ils e Reyes willz de Reyes
Hacht-Cazem [
uianzaniln (Manusl Alvsrez Moreno) Manzsrilis 24-Jui-83
Lerco |Guadaiups Victoria) Lerco Curango 18-Jun-31
Tuia (Francisca Perez Rics) Tuiy Hidalga 30-Jun-31
Tixpen {Adoio Lepez Maseas) Tuxpan weracr 30-Jun-31
Carbon It Nava Cosnula 2-Mov-53
caico (Piutarco Elas Calles) La Union Guemery 18-Now-33
adoll {Feipe Camila Fusric) wakaccid Yucatan 30-Jun-32
Tepaicbampa B (Juan de Dies Batiz) Arame Sinalza 12-Jun-35
Camamyues . Jusrez Chihuahus 12-0my-28
Camaimyues 4. Jusrez Chihuahus 12-0my-28 o2m
Rz Srave (Emie Fortes G1) R Erawe Tamawipaz 1-Jui-33 0470
Misrida [ Mérida Yucatan 3-Jun-02 o o382
Hulnals 1y Fesqueria Mueva Leor 7-Bep-00 53 o528
E1 Ercing (Ghiruahua 11 Chbuahua Chinuahuz 0402
Hermosiia PF Hermosila sonara 0402
Eamio P Ramas Arizpe 0402
Tuxpan IFF Tuxpan 55 0402
Fio Erave [ vale Kemono 435 1.328,27% 0402
B Manterrey 111 [ SN, Garza a43 42212 2.3% 1,245,087 1,152,22¢] oLz
B 78 faramran IPE Altamirs 435 38,330 19.8% 1,251,183 1,257 52¢] 0.402
BM 77 |B Sz (2ain) PP | 2 Lulsd=laFaz 578 8,158 15.2% 1781223 2,142,750) 0.402
BM 53 [Tuwpan iy WV IFe Tuxpan ELEL 155% 153,290 2,32452s) 0.402
B 25 |campeche IPF Palzada Campeche o 23,873 12.0% 435,277 712,168 0.40,
B 73 [chihuahis i P Jusrz Chihuahuz 28 FE o 432 1435 223,107 11.4% 173,524 585,167 0402
BM 80  |Waco - Nogaies IPF Agua Fricta Banara 258 255 o 572 1717 20,851 10.8% 223,887 530,063 0402
BM 76 Asmmin oy v IPF Alamira Tamaulpas 1,026 1035 ] S0 5341 18,534 3.5% 201,352) 2628831 0402
BM 28 |Tuwpar {AdcHa Lopez Mateoz) Tuxpan veracruz o o 7IEE 12,383 B2 o sizseer 0.402
BM 73 |Rio Bravo IFF Wale Kemoo Tamaulpas o o 2440 4,607 2.3 of 580,637 0402
BM 18 [uane de Mexico Acoman Mexico 48 sas 1,150 1735 1450 2467 145 1,083 B85 sazsos| oE2E 1528 S
BM 2 |chicoasen (Manuel Morerc Tores a Et2na) Chicazan Chiapas o o el E7T R ol [ 0 0.000
[Ciras I 2043 2,043 Weighted Aversge O Average OM
Fo0z a0 7004
Total Hafional Interecnnested systam 28,024 50,842 4880 | 128050 143931 1ET4E FEIWAIT BTTHETET  BEEDLEI4 [T T.68% B L
izxcludin nuolear and geethermal
(Sl Warges
BM  Flants connigersd for Suld Margin Calowation Bulld Margin a418 4z 17,030,008 na0s
CEF “alues caculated In woreshest for Buld Margin®
Ety LEY

Source: Prospectiva del Sector Electrico, SENERréSata de Energia) and CFE (Comision Federal detitidad), Mexico



