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Rincon Verde LFGTE Project
Document Version Number 06
Document date: July 21, 2009

A.2. Description of theproject activity : \

The Rincon Verde Landfil Gas to Energy (LFGTE) Bobj(hereafter the “Project Activity”), reduces
greenhouse gas emissions by avoiding the passivingeof methane from the Rincon Verde landfill.
The methane is produced by the decomposition ad saste in the Rincon Verde landfill that operated
from 1975 to 2006, receiving up to 1,200 tonnes/dfunicipal Solid Waste (MSW). The estimated
amount of waste disposed in the landfill duringojpgration is nearly 11 million tonnes. In 2006aagive
venting system was installed as part of the rentiedgiavorks done at the landfill.

The Project Activity includes the retrofitting dfe actual passive venting system with the instatiabf

an active landfill gas (LFG) collection system. €TIlFG collection system consists of vertical gafisye
horizontal collectors and a blower allowing for iofl degassing efficiency. In conjunction with the
active LFG collection system, 6 modular plantsdtactricity generation will be installed. The exjeet
installed power capacity is 8.2 MWe with an estimtlageneration capacity of 54,486 MWh each year to
fulfil the energy requirements of the MunicipaldfNaucalpan de Juérez.

In addition to the sustainable development benefithe Project, the project participants will isvén an
existing recreation park known as “Ojo de Aguatdted in San Mateo Nopala. The investments include
the design and installation of a solar water hgasiystem for the pools. A share of the sales ofdBRSs
from the project will be used for the retrofittiog“Ojo de Agua” recreational park.

As part of the project activity and the social patj 15 local residents will be employed in the
construction phase, and 6 additional workers wdl folly trained and employed for tasks related to
operation, maintenance and surveillance.

\ A.3.  Project participants: \

Names of Party Private and/or public project Does the Party involved wish to

Involved participants be considered as project
participant

Mexico (Host) Ta Transformas - Energias No

Renovables de México S.A. de
C.V. (private entity)

Ta Transformas - Energias
Renovables, S.L. (private entity|
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‘ A.4.  Technical description of the_project activity ‘
‘ A.4.1. Location of the project activity. ‘
‘ A.4.1.1. Host Party(ies): ‘
Mexico (the “Host Country”)
‘ A4.1.2. Region/State/Province etc.. ‘
State of Mexico
‘ A4.13. City/Town/Community etc: ‘
San Mateo Nopala
A4.1.4. Detail of physical location, includingnformation allowing the

The Rincén Verde landfill site is located in the mikipality of Naucalpan, State of Mexico, in the
following geographical coordinates: latitude fror°29'39.31” to 19°29°'40.76” North and longitude
99°17'43.81" to 99°17°'42.95” West at a height @428 meters above sea level as shown in the
following image.

Image 1: Location of Rincén Verde landfilf

! Sources: Google Earth 2008, Gobierno del Estaddédéco
http://www.edomex.gob.mx/portal/page/portal/edomerktro-estado/regiones-y-municipios
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Sectoral scope 13: Waste handling and disposal.

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

The Project Activity consists of the following elenis:

[1] Active LFG collection system
The Project Activity includes retrofitting of thedisting passive venting system into an active
LFG collection system with vertical extraction veglhorizontal collectors and blowers that allow
for an optimal degassing efficiency of up to §5%

[2] Cogeneration plants

[2.1] Gas motor and synchronous generators

The Project will use Otto-cycle gas engines deslgioe biogas with a relatively low methane
content ranging from 40-100%. The engines includerlao compressor that uses exhaust gases

and double circuit refrigeration of the mixtdrd synchronous generator is attached to each gas
engine for electricity generation with voltage pséan ranges within 1-2.5%.

Figure 2: Container including motor and synchronousgenerator

[2.2] Blower-Torch

The container is divided into 3 sections (bloweéghktemperature torch, and control room with
gas analyzers) and has the following specifications

= Oil lubricated blowers with capacity of 4 x 1,508/mat 3,500 rpm.

= High efficiency torch with flaring temperature 0f200 °C and a retention time of over
0.3 seconds. The flare has a high methane destnuefiiciency.

= Four 62 kW electric engines.

» Container with dimensions Length=12 m, Width=2.45+Haight=2.6 m

2 As a conservative approach, for the ex-ante eibma 75% degassing efficiency was used.
® http://en.wikipedia.org/wiki/Turbocharger
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Image 3: Container including blower and flaring staion

1

[2.3] TeleControl
TeleControl station for remote operation and diagniocluding:
= On-site substation with telecommunications to rentotations
= Data converter and processor CP341 with TTY interfa

» PRQ Master Station license for remote accessing.

This technology allows reduction in GHG emissiamshe atmosphere by the collection and utilizatbn
LFG and the prevention of passive venting.

[3] Grid Interconnection
[3.1] Power transformers
6 Power transformers (1 for each unit) will be @tistd on site for grid interconnection.

» Transformation capacity of 2000 kVA for each unit
= Voltage 480/23 kV

[3.2] Medium Voltage overhead line
The utility has a 23 kV grid within an acceptabistahce (600 m) from the planned location. A medium

voltage overhead line will be installed in ordetr@nsport the electricity generated from the Rioje
Activity to the grid.

ONFOce A
A ’
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Annual estimation of emission
reductions in tonnes of CQe

Years

2009
2010
2011
2012
2013
2014
201
2016
2017
2018

Total estimated reductions (tonnes of Cge)

Total number of crediting years

Annual average of the crediting period of
estimated reductions (tonnes of Cee)

A.4.5. Public funding of the project activity:

The project will not receive any public fundingifndParties included in Annex | of the UNFCCC

4 Annual estimations for 2009 are presented fomthele year; actual emission reductions for 2009 edlint from
the starting date of the crediting period.
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SECTION B. Application of a baseline and monitorirg methodology

The following approved baseline and monitoring rodtfiogy has been applied to the project:
ACMO0001 / Version 11 at EB47, “Consolidated baseland monitoring methodology for landfill gas
project activities”

Additionally the following tools were applied indtelaboration of the present CDM-PDD as indicated i
the methodology:

=  “Tool for the demonstration and assessment of mahdility” Version 05.2 at EB 39

= “Tool to determine project emissions from flarirgsgs containing Methane” Version 1 at EB 28

= “Tool to calculate baseline, project and/or leakagessions from electricity consumption”; Version
01 at EB 39

= “Tool to calculate the emission factor for an dliety system”; Version 1.1 at EB 35

= “Tool to determine methane emissions avoided frispakal of waste at a solid waste disposal site
Version 04 at EB 41

B.2 Justification of the choice of the methodologsind why it is applicable to the_project

The consolidated methodology ACM0001/ v.11 is agglile to landfill gas capture project activities,
where the baseline scenario is the partial or @italospheric release of the gas and the projeifitaest
include situations such as:

a) The captured gas is flared; and/or
b) The captured gas is used to produce energy (edrielty, thermal energy);
c) The captured gas is used to supply consumers thraugtural gas distribution network.

The methodology ACM0001/ v.11 states that it isyapplicable if:

a) The most plausible baseline scenario for the IirgHs is identified as either the atmosphericasée
of landfill gas or the landfill gas is partiallym@red and subsequently flared (LFG2); and

b) The most plausible baseline scenario for the eneogyponent of the baseline scenario is one of the
following scenarios described in the table below:

Table 1: Combinations of baseline options and scerias applicable to methodology ACM0001/ v.11

SCENARIO BASELINE Description of situation
Landfill gas Electricity | Heat
1 LFG2 P4 or P6 H4 The atmospheric release of lugdfs or landfill gas is

partially captured and subsequently flared. The
electricity is obtained from an existing/new fodsised
captive power plant or from the grid and heat fram
existing/new fossil fuel based boiler, air heater
generating equipment
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In the case of the Rincdn Verde LFGTE Project,lthseline scenario is the total atmospheric relefse
the gas (Alternative LFG2), and the Project Activitcludes electricity generation as stated inraftéve
P6 of the methodology. Thus methodology ACM0001Avs applicable to the Project Activity.

B.3.  Description of the sources and gases includadthe project boundary |

As set out in methodology ACM0001/ v.11, the projeoundary is the site of the project activity wder
the gas will be captured and destroyed and/or u#fetthe electricity for project activity is sourdérom

the grid or electricity generated by the capturédsLwould have been generated by power generation
sources connected to the grid, the project boundagquired to include all the power generationrses
connected to the grid to which the project actiistgonnected.

The following diagram illustrates the emission s@grand gases both in the baseline scenario and the
Project Activity.

[1] Rincén Verde landfill site

[2] Cogeneration plants
connected to the grid

[3] Grid connected
generation sources

Diagram 1: Project boundary
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The followingemission sources are considered within the prijeghdary:

Source Greenhouse | Included? Justification
Gas
CH, Yes _Thls is the major source of emissiong
o in the baseline.
Emissions i
from N,O emissions are small comparedjto
Baseline | decomposition N,O No CH, emissions from landfillg
of waste at the Exclusion of this gas is conservati
landfill site CO, emissions from the
CGo, No decomposition of organic waste are
not accounted.
CGO, Yes Are an important emission source.
Excluded for simplification. Thi
. Emissions CH, No emission source is assumed to be Jery
Project .
Activit from on-site small.
y electricity use Excluded for simplification. Thi
N,O No emission source is assumed to be Jery

small.

Table 2: Emission sources considered within the pject boundaries

B.4.

baseline scenario:

Step B.4.1.

The baseline scenario has been identified according the procedure for the selection of the
most plausible baseline scenario as set out unddret Methodology.ldentification of alternative
scenarios

According to methodology ACM0001/ v.11, step llof tTool for the demonstration and assessment of
additionality” v. 05.2 should be used in orderderitify alternative scenarios.

Sub-step laDefine alternatives to the project activity:

Alternatives for disposal/treatment of the wastéhim absence of the project activity:

LFG1.

being registered as a CDM project activity.

LFG2.

Atmospheric release of the landfill gas or partigbture of landfill gas and destruction to

The project activity (i.e., capture of landfill gasd its flaring and/or its use) undertaken without

comply with regulations or contractual requirementgo address safety and odour concerns.

LFG3.

without being registered as a CDM project activity

The installation of an active collection system aigh-efficiency torch for landfill gas flaring
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Alternatives for Power generation:
P1. Power generated from landfill gas undertaken with@ing registered as CDM project activity;
P2. Existing or construction of a new on-site or otiediossil fuel fired cogeneration plant;
P3. Existing or construction of a new on-site or otiesienewable based cogeneration plant;
P4. Existing or construction of a new on-site or otkediossil fuel fired captive power plant;
P5. Existing or construction of a new on-site or otiesienewable based captive power plant;

P6. Existing and/or new grid-connected power plants.

Alternative LFG 3 requires a significant capitavéstment, and no revenue will be generated. As
elaborated below, there are no legally binding rae@ms or incentives encouraging the development of
this particular project outside the CDM contextefigfore, Alternative LFG 3 is not a plausible bewel
scenario.

On-site or off-site cogeneration or captive powé&ngs using either fossil fuel or renewable energy
(Alternatives P2, P3, P4 and P5), are not realstit credible scenarios.

The project will not generate or utilize thermalergy, therefore alternatives P2 and P3 which
contemplate cogeneration (simultaneous generafietectric and thermal energy) are not viable aptio
On-site or off-site fossil fuelled captive poweapls have higher costs for generating electridigsel
generator 133.37MWh) than the purchasing from the national grifl.(8€/MWh) therefore not a likely
scenario (Alternative P4).

On-site or off-site renewable based captive povantp (Alternative P5) are not realistic optionseg
the high cost of their implementation. At the sfieaite, wind and water resources are not avastabl
therefore the alternative would be photovoltaicrgneyeneration. However the cost for installing a
photovoltaic system would have higher costs (56808 for grid connected or 10,8@kW off-grid)°
compared to 1,238kW for the project making the option not viabldt@native P5).

Based on the previous arguments alternatives RR4and P5 can be discarded.

Additionally the Municipality Development Plan doest consider self supplying its electricity forigbic
lighting with any of the previous alternatives (eogration or captive power plaht)

The business as usual scenario of purchasing #wtriel energy from the grid is therefore the most
plausible (Alternative P6).

Alternatives for Heat generation

No heat generation is intended in the Project Agtisince no potential consumers could be idertijfie
and the LFG collected will be used mostly for povgemeration. Therefore no alternatives for heat
generation were analyzed.

Outcome of Sub-step 1Realistic and credible alternative scenarios éopitoject Activity

LFG1. The project activity (i.e. capture of landfill gasd its flaring and/or its use) undertaken without
being registered as a CDM project activity.

5 . http://www.iea-pvps.org/products/repl_17.htifpg.27)

6 http://www.naucalpan.gob.mx/pdf/PDM2006-2009.pdf
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LFG2. Atmospheric release of the landfill gas or partigbture of landfill gas and destruction to
comply with regulations or contractual requirementgo address safety and odour concerns.

P1. Power generated from landfill gas undertaken witho@ing registered as CDM project activity

P6. Existing and/or new grid-connected power plants

Sub-step 1bConsistency with mandatory laws and regulations:

All the alternatives to the Project Activity idefintid in the previous section comply with the folliogy
related laws and regulations for solid waste ardtgtity generation:

Mexican laws and regulations regarding solid waste

Political Constitution of Mexico (Constitucion Pidha de los Estados Unidos Mexicanos)

The Political Constitution of Mexico establishesncepts related to environmental protection, natural
resources and public health in the following aetscl

Article 4: Every person has the right to protéetit health and that imbalances in the ecosystem
should never affect the population or the individua

Article 25: Exploitation of resources should be édaking into account their preservation and the
preservation of the environment;

Article 27: Establishes the need to preserve nhtasaurces and to focus in populated areas irrorde
to preserve and restore the equilibrium;

Article 73: Refers to law expediting environmeriabtection and restoring the ecological
equilibrium.

General law for environment protection (Ley Genetal Equilibrio Ecolégico y Proteccion al Ambiente)

Article 7 Fraction VI:  Regulation in terms of cedition systems, transportation, storage, treatraiett
final disposal of solid waste and industrial wagt®t including hazardous
wastes);

Article 8 Fraction VI:  Corresponds to the Municigalthority the application of regulations related t
prevention and control of the effects on the emvinent derived from the
collection systems, transportation, storage, treatnand final disposal of solid
waste and industrial waste (not including hazardeastes);

Corresponds to the Municipal authority, accordim¢pcal regulations and the
federal dispositions, the correct collection systetransportation, storage,
treatment and final disposal of solid waste;

Article 136 SEMARNAT will publish regulations reghng the design, construction,
operation of sites for final disposition of solicste;
Article 138 SEMARNAT will promote coordination beéen state and municipal authorities

for solid waste management and generation.
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General law for prevention and management of seidte (Ley General para la prevencién y Gestion
Integral de los Residuos)

Article 96 Defines actions related to federal angnioipal authorities regarding the promotion of
reductions of solid waste generation, and managepregrams in order to protect the
environment and population;

Article 97 Refers to the federal regulations fbe tdesign, construction and operation of final
disposition sites.

NOM-SEMARNAT-083-2003

This technical standard specifies the parameteosder to select, design, construct, operate anaitor
closure and complementary activities ofiew solid waste disposal site. Regarding existinglifeas at

the time of publication of the document, it statkat a Regularization Program should be presented
including the remediation works considered necgssarorder to continue with the operation of the
disposal site.

The laws and regulations set forth above providg gnidance on MSW management, and the collection
flaring and use of the LFG. They do not specify andatory amount of LFG to be collected and utilized
or flared. Therefore these laws and regulationeatalefine a mandatory baseline scenario in whie@ L
capture and destruction is required by law. In thoidj the economic limitations of local authorities
regarding MSW management hinder the ability to Bnmént LFG capture systems. LFG capture and
usage outside the CDM framework is therefore nefpitevailing practice in the Host Country.

Mexican law and regulations regarding electricityegeration

Political Constitution of Mexico (Constitucion Pidha de los Estados Unidos Mexicanos)

Article 27 Corresponds to the Nation the generatmmnduction, transformation, distribution and
supply of electric energy for public service.

Electricity Public Service Law (Ley del Serviciobfido de Energia Eléctrica)

Article 3 The following modalities are not considdrmublic service:

I.  Electricity generation for self-supply cogeneratim small-scale production.
Il. Independent Power Producers (IPP) that sell thetrigigy to CFE

Il. Electricity generation for export

V. Electricity import for self-supply

V.  Electricity generation for emergencies and intelinns in the public service

Outcome of Sub-step 16onsidering that the identified alternativestte Project activity are consistent
with the applicable laws and regulations, noneehlagen eliminated from further consideration ared th
next steps of the methodology were applied to tiieane ofSub-step l1a

" http://www.semarnat.gob.mx/leyesynormas/Normas%@les%20Mexicanas%20vigentes/NOM-083-
SEMAR-03-20-OCT-04.pdf



V7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCCC }
A7

CDM - Executive Board

page 13

Step B.4.2. ldentify the fuel for the baseline choice of energgpurce taking into account the
national and/or sectoral policies as applicable.

For the alternative P6 Power generation from engstir new grid connected power plants, the Ministry
of Energy (SENER), the state-owned utility Fedde&éctricity Commission (CFE) and the National
Energy Control Centre (CENACE) define the operafpmficy that includes the series of technologies
(and fuels) used for electricity generation. Irstbbntext the baseline fuels are identified inEhextricity
Sector Prospective published by SENER and are ablailin abundance since there are no supply
constraints in the Host Country.

Step B.4.3. Investment and Barrier Analysis.

Investment Analysis

As specified in the methodology, Step 2 and or 8tepthe “Tool for demonstration and assessment of
additionality” shall be used to assess which ofatternatives identified in previous Step B.4.1.shated
in the referred tool, the Investment Analysis (s subdivided into the following several subps:

Sub-step 2aDetermine appropriate analysis method

Since the simple cost analysis method (Option hpissuitable for the project context, and consiger
that the alternative to the project activity is upply of electricity from the grid, the benchmarialysis
(Option 1) was used in the present CDM-PDD.

Sub-step 2b(Option I11) Apply benchmark analysis

As stated in the “Tool for demonstration and assess of additionality”, and considering the Project
Activity context the Project IRR was identified asuitable indicator:

The benchmark, as stated in the tool, was idedtdig the yield to maturity of the 10 year governinen
bond published by the Central Bank of Mexico (logsk free rate for an appropriate time frame foe t
project) increased by a suitable risk premium tiediiects the additional return to equity in thedbc
market as published by Bloomberg, an independeranéial expert. The risk free rate for the Host
Country on October 2008 was 8.5% and the counteynjurm was 7.78% resulting in a total expected
market return of 16.28%. This is low considerihg tisk associated with the Project Activity but floe
financial analysis could be considered as a s@thbhchmark.

Sub-step 2cCalculation and comparison of financial indicators

Project IRR

For the financial comparison, the Project IRR, whesen as the most representative indicator and the
following assumptions were considered:
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Table 3: Assumptions for financial indicators evalation

Assumptions

Investment '00@ 10,12&
Exchange Rate [MXF]® 17.38
Electricity Tariff [e/MWh] 98€/MWh
Wheeling f/MWh] 46€/MWh
Distribution Losses [%)] 30%
Taxes [%] 28%
Discount rate [%0] 12%
Plant Factor [%0] 80%
Escalation 5%
Fair Value (after 15 years) 0€

Although the electric tariff for public services rislatively high, the wheelinlf costs for low voltage,
disperse charges in densely populated areas iskgated since they depend on the electrical $ogke
the area (ranging 30-35% as stated in the calculation methodology defibgdhe Energy Regulatory
Commission?.

Considering that the best practice for financiaaleation takes into account the full lifetime ofeth
project, a 15-year analysis was made in order &uete the indicators stated above with the foliayvi
results. The Project IRR obtained wa28% which is low considering the risk related to thejBct
Activity and would lead to a negative investmentisien'>. According to official sources the rate for
risk-free investments (In an appropriate time frdorethe project), 10 Year Government Bond thatgpay
8.5%' and Bloomberg publications that suggest a rat@.©8%, the implementation is not justified
without the CDM revenues.

On the other hand, considering the CDM revenues, Rioject IRR would be3.60%, which is
acceptable considering the risk involved in thejéatoActivity and would lead to a positive investme
decision.

Sub-step 2dSensitivity Analysis
For the sensitivity analysis, the relevant paramsatbosen were the Plant Availability (Plant Fagtor

electricity tariffs (including wheeling), the exaige rate MXR and the Capital expenditure (CAPEX).
The following table presents the positive and niggatmpacts in the Project IRR, NPV and B/C ratio:

& Banco de Mexico, March 2008.

® http://www.cfe.gob.mx/aplicaciones/ccfe/tarifasfes/Tarifas.asp

10 http://en.wikipedia.org/wiki/Wheeling_%28electrfower_transmission%29

M http://www.sener.gob.mx/webSener/res/304/PDF-LFQ¥R0-%20PERDIDAS%20DIST.pdf

12 Comisién Reguladora de Energia CRE (Energy Regnl@ommision)
http://www.cre.gob.mx/documento/1330.pdf

13 KHATIB, Hisham, Financial and Economic EvaluatiainProjects in the electricity supply industry, IEE
14 (October 2008)
http://lwww.banxico.org.mx/Sielnternet/consultarRi@iolnternetAction.do?accion=consultarSeries
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Table 4: Sensitivity Analysis
Plant Load Electricity Distribution
Factor Tariffs Exchange Rate CAPEX Losses
Base +10% -10% +10% -10% | +10%| -10% | +10%| -10% 10% 4%
IRR 7.28% | 10.46%| 2.819 13.59%-1.16%| 3.27% | 10.83% 5.529 9.35% 1.64% 11.26%
NPV - - - - - - -
[M€ [2,079.20 -713.2 |3,785.5] 759.8 |5,010.0] 3,617.3] -545.7 | 3,091.8] 1,066.6| 4,159.2| -347.0
B/C
ratio |0.9487| 0.9834 | 0.9015 1.0183 0.8736 0.9063 0.9874 0.925®730.] 0.9024| 0.9911

As shown in, even with positive impacts such af% Increment in the electricity tariff (almost ghéés
last year’s annual increment and a very unlikebnado), the IRR would be lower than the benchmark
and considering the risk involved in the Projectivity and would lead to a no investment decision.

With a positive 20% variation in the Plant Factwhich would lead to an availability of 96%, the IRR
would be 13.95% which is still lower than the bemeink.

With a 20% variation in the exchange rate, leading value of 13.90 MXE/ the IRR would be 14.58%
still lower than the benchmark. This scenario ikaty to happen, since this exchange rate hadeeh
available since October 2006 and since then tleehras been constantly climbing up to values over 19
MXP/€®

With 20% variation in the CAPEX, that would lead&aovalue of 8,101 K the IRR would be 11.85%,
still lower than the benchmark. This scenario ikkety to happen, since the costs used in the aismbre
within the market value for this kind of projects.

From this analysis we can conclude that in evesgthe Project IRR is lower than the benchmarkiand
any case the Project Activity could not be con®deas financially attractive, leading to the cosin
that the CDM revenues would be the only factor thatild encourage the realization of the Project
Activity.

Outcome of Investment Analysdisom the analysis of the Project IRR, it can becbafed that the
Project Activity is not financially attractive witlut the CDM revenues and would lead to a no investm
decision.

Although the “Tool for demonstration and assessnm@nadditionality” suggests proceeding to the
Common practice analysis, it was decided to preffamtBarrier Analysis in order to clarify certain
concepts.

15 Central Bank of Mexico (Banxicdittp://www.banxico.com.mx/PortalesEspecializadps&iCambio/
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Sub-step 3aldentify barriers that would prevent the implemeiata of the proposed CDM project

activity:

[1] Prevailing Practice:

» Interms of electricity generation in the Host Coynthe Energy Regulatory Commission (CRE) has
granted 724 electricity generation permits, ang omle is using LF& as primary fuéf. In a further
analysis we identified that from the 724 permit,a8e similar in scale to the Project Activity (imo
6-10 MW of installed capacity), and from this e identified that 67 projects (82%) are fossill fue
based, 13 projects (16%) include imports, smallescanewable and cogeneration and 2 projects
(2%) include biogas (only 1 LFG) as primary fuel.

» The Host Country, is rich in oil and gas resenseg] the national policy indicates that fossil fuel
based technologies will continue to be prepondéretite system as shown in tablé®5

Table 5: Capacity Additions 2006-2016

Technology Capacity (MW) %
Natural Gas Combined Cycle 12,184 45%
Hydroelectric 3,709 14%
Coal 3,478 13%
Geothermal 158 1%
Turboga 379 1%
Internal Combustic 71 0%
Wind Power 589 2%
Distributed Generation (Fossil fuel based) 448 2%
Undefined (Mostly fossil alternatives) 6,021 22%
Total Additions 200€-201¢ 27,037
Fossil Fuel based technologies 22,581 84%

Sub-step 3bShow that the identified barriers would not prevérg implementation of at least one of

the alternatives

From the Investment analysis we can conclude ttexrhative LFG1 in combination with alternative P1
are not financially attractive alternatives since identified indicators do not have the level expe for
the risk associated to the Project Activity. Therefalternatives LFG1 and P1 are eliminated from

consideration.

16 This permit was conceded to the Monterrey Pri@&F grant).
" CREhttp://www.cre.gob.mx/articulo.aspx?id=171

'8 CFE, Subdireccién de Programacion, Programa dasdbinversiones del Sector Eléctrico POISE 200% 1p

3-16
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Alternative LFG 2 in combination with alternativé i not prevented by any of the identified bas,ier
and is considered to continue since it is a pren@jpractice in the Host Country.

Outcome of Investment Analysidternatives LFG 2 in combination with P6, the Imesis as usual
scenario (BAU) is expected to continue since & gevailing practice in the Host Country.

Step B.4.4. ldentification of the Baseline Scenario.

Based on the Project IRR and Capital Cost analigsien be concluded that alternative LFG1 and LFG3
in conjunction with alternative P1 face prohibitivarriers that make them economically unattracté\e.

a result, alternative LFG2 (atmospheric releas¢heflandfill gas) in conjunction with alternatives P
(existing grid connected power plants) are the mitsible baseline scenario for the Project Attivi

The actual conditions of the landfill include a gige collecting system and venting of the colledtE¢.
Electricity consumption of the Municipality of Naalpan is supplied from the grid and is expected to
continue like this in dusiness as usuatenario in the absence of the proposed Projdotic

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofétregistered CDM project activity (assessment
and demonstration of additionality): >>

As stated in the methodology, the latest versiothefTool for the demonstration and assessment of
additionality” should be used for this section. Thethodology also states that steps 1, 2 and [geof t
referred tool should be used to determine the iplasisible baseline scenario as exposed in previous
section B.4. Since steps 1,2 and 3 have been gmetia the previous sections, only the outcomes of
each step will be included in this sections.

In version 05.2 of the “Tool for the demonstrateomd assessment of additionality”, the followingpste
should be followed:

Step B.5.1. Identification of alternatives to the project acity that can be the baseline scenario
Sub-step laDefine alternatives to the project activity

Outcome ofSub-step 1aAs detailed in previouStep B.4.1the realistic and credible alternative scenarios
to the project Activity are:

LFG1. The project activity (i.e. capture of landfill gasd its flaring and/or its use) undertaken without
being registered as a CDM project activity.

LFG2. Atmospheric release of the landfill gas or partegbture of landfill gas and destruction to
comply with regulations or contractual requirementgo address safety and odour concerns.

P1. Power generated from landfill gas undertaken witl@ing registered as CDM project activity

P6. Existing and/or new grid-connected power plants
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Sub-step 1bConsistency with mandatory laws and regulations

Outcome of Sub-step 16onsidering that the identified alternativestte Project activity are consistent
with all the applicable regulations, none of theavédr been eliminated for further consideration drel t
next steps of the methodology were applied to tiieane ofSub-step 1a

Step B.5.2. Investment analysis

Outcome of Investment Analysisom the analysis done in previoBtep B.4.3t can be concluded that
the project activity is not financially attractiwgithout the CDM revenues and would lead to a no
investment decision.

Step B.5.3. Barrier analysis:

Outcome of Barrier analysigzrom the analysis done in previoB&ep B.4.3alternatives LFG 1 and P1
were eliminated from consideration, and alternativEG 2 and P6 (BAU scenario) is considered viable
since the combination of these two alternativekesprevailing practice in the Host Country.

Step B.5.4. Common practice analysis
Sub-step B.5.4.a. Analyze other activities similar to the proposecjact activity

According to the Ministry of Social Development (JESOL) in the documentManagement of
Municipal Solid Wasté® the Host Country faces economical limitations gotid waste management in
general, but specially for final disposition. Asptined by SEDESOL this occurs because Municipal
authorities use the limited resources for otheasumnsidered as a priority over solid waste manage
Over the past years final disposition in control&gigs has improved but as of today nearly 30%hef t
solid waste generated is disposed in uncontrolsh@umpsites as shown in Image 4

Types of Final Disposal Sites

@ Semi-controlled dumps
Uncontrolled dumps

State borders

Image 4: Types of disposal sité%

SEDESOL summarizes the problems related to cotlecénd final disposition of MSW faced by
Municipal authorities as follovis

¥ Source: SEDESOL (Ministry of Social Developme#i) Manejo de los Residuos Sélidos Municipales
2Ohttp://sedesol2006.sedesol.gob.mx/subsecretarssfddourbano/sancho/recoleccionydisposicion. htm
21

idem
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Lack of long-term planning in short-term adminisitvas

Lack of infrastructure (mostly in final dispositijpn

Obsolete collection equipment

Practically no recycling or usage of waste witledative technologies

No incentives for investment in MSW management

No public awareness regarding domestic solid wagten population or authorities
Limited skills and resources of operators

According to a study performed by the Mexican Cossiain for Environmental Infrastructure (Comision
Mexicana de Infraestructura Ambiental) on municiaidfills in Mexicd?, only 1 of the 112 identified
landfills has an active LFG collection and utilioait system. This landfill is in Monterrey, andfisther
described in the following paragraphs. Apart frinis study, our research shows the capture anicidlar
project in Santa Fe, callé&ttados de la Montafalso described in the following paragraphs.

As mentioned in théSuccess Stories"section of the document, there is a biogas utibmaproject
developed in Monterréy that started operations in 2003. This project deageloped with the support of
the Global Environmental Facility (GEF) Trust Fualtside the CDM context) with the objective of
“demonstrating the technology and laying the fouiwlzs for widespread introduction of methane
capture and use, as a proven technique in the Maxicarket’.

On the other hanRrados de la Montafigroject in Santa Fe, México City, was developedalyrivate
investor in conjunction with local authorities empof the ZEDEC Santa Fe Project with the objecti
cleaning the area from nuisance and hence encogragiategic real estate investment. As of today,
Santa Fe area is one of the most expensive areesafaestate investment in Mexico.

Referring to the Project Activity, its location ot related to any strategic ZEDEC project withaloc
authorities, and no grants are expected from dpwebmt programs, hence essential distinctions can be
identified.

We can conclude that LFG collection and utilizatismot widely observed in the Host Country anasin
the development of Phase | of the Monterrey Prpjeztother projects have been developed outside the
CDM context.

Sub-step B.5.4.b. Discuss any similar options that are occurring
As mentioned in the previous section 4a, passiveing of methane is a common practice in the Host

Country, and the projects that are in developmeateéther registered or in the process of validgatio
the CDM context as shown in the following tefle

Project Name Status
Aguascalieres— EcoMethane Landfill Gas to Energy Pro Registere
Ecatepec — EcoMethane Landfill Gas to Energy Ptojec Registered
Hasars Landfill Gas Pject Registere
Tultitlan — EcoMethane Landfill Gas to Energy Pobje Registered
Ciudad Juarez Landfill Gas to Energy lect Registere

24| a Basura en el Limbo: Desempefio de Gobiernoslescy Participacion Privada en el Manejo de Residu

Urbanos”, Mexican Commision of Environmental Infrasture, México, 2003.
2 hitp://gefonline.org/projectDetailsSOL.cfm?proj I DBA
24 hitp://cdm.unfccc.int
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Proactiva Mérida Landfill Gas Capture and Flaringjgct Registered
Durango- EcoMethane Landfill Gas to lergy Projec Registere
Milpillas Landfill Gas Recovery Project Registered
Monterrey Il LFG to Energy Project Registered
Tecamac EcoMethane Landfill Gas to Energy Pro Registere
Verde Valle Landfill Gas Project Registered
Landfill Gas Management Project Puerto Vallartadfdhsite, Mexicc Registere
Landfill Gas Recovery and Flaring Project in the/elde Landfill, Le6n Validation
Monterrey | LFG to Energy Proje Validatior
Culiacan Northern Landfill Gas to Energy Project liation
Ledn Landfill Gas to Energy Project Validation
Hermosillo Sonora Landfill Gas Recovery Pra Validatior
Proactiva Medio Ambiente Tlalnepantla Landfill Ga€Energy project Validation
Coyula landfill gas proje Validatior
Puebla Landfill Gas to Energy Project Validation
Relleno Norte Landfill Gas Project Validation
Querétaro landfill-gas-to-energy project Validation

Table 6: Similar options occurring (CDM Projects)

B.6. Emission reductions:

| B.6.1. Explanation of methodological choices:

As identified in section B.2 methodology ACM00011¥ applies to the proposed Project Activity and

the following considerations will be followed tolcalate emission reductions:

[1] Baseline emissionsgE,]

According to the methodology, the baseline emisseme calculated as follows:

Equation 1.  BE, =(MD, .., ~MDg, ,JLGWR,,, + EL ¢, CCEF,ecar, + ETirey CCER gL,

Where:

BE Baseline emissions in year y (t1g£)

MDprojecty The amount of methane that would have been desttoymbusted during the year, in
tonnes of methane (tGHin project scenario

MDeg_y The amount of methane that would have been destfoyembusted during the year in the
absence of the project due to regulatory and/otraotual requirement, in tonnes of
methane (tCh)

GWPR:-h4 Global Warming Potential value for methane for tfest commitment period is
21tCOe/tCH,

ELircy Net quantity of electricity produced using LFGhieh in the absence of the project

CEFeIecy,BL,y

activity would have been produced by power platsnected to the grid or by an on-
site/off-site fossil fuel based captive power gatien, during year y, in megawatt hours
(MWh).

CGO, emissions intensity of the baseline source oftetdty displaced, in tCge/MWh.
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ETircy The quantity of thermal energy produced utilizihg tandfill gas, which in the absence
of the project activity would have been produceairfronsite/offsite fossil fuel fired
boiler, during the year y in TJ.

CEFergLy CO, emissions intensity of the fuel used by boilelgemerate thermal energy which is
displaced by LFG based thermal energy generatictGQ.e/TJ.

In the Project Activity, no thermal energy will generated so Equation 1 can be simplified to determ
Equation 2:

Equation 2.  BE, = (MD MDBL,y)DGWF(’;M +EL ¢, LCEF,

project,y - elec,BL,y

[1.1] According to the methodologWDyject, y IS determined by:

Equation 3. MDproject,y = MDfIared,y + |leeIectricity,y + MDthermaly + |leF’L,y
Where:
MD#iaredy Quantity of methane destroyed by flaring (t¢H

MDelectricity.y Quantity of methane destroyed by generationexdtatity (tCH,)

MD hermaty Quantity of methane destroyed for the generatidhermal energy (tCH

MDepyy Quantity of methane sent to the pipeline for fiegdo the natural gas distribution
network (tCH)

Since no thermal energy will be produced and noharet will be sent to any natural gas distribution
network, Equation 3 can be simplified to deternttggiation 4:
=MD

Equation4. MD +MD

project,y flared,y electricity,y

As stated in the methodology, for the ex-ante esion of MDyoectythe latest version of the “Tool to
determine methane emissions avoided from dispdsaiaste at a solid waste disposal site” should be
used considering the following equations:

Equation 5. MD ey = BEqisswpsy / GWRy,

Equation 6. BE,ewpy =4Il ) BWR, [1-OX dnguat DOG WCFCE‘Z\NLX mocE" " f1-e*)
L

Where:

BEcHaswpsy  Methane emissions avoided during the ygdrom preventing waste disposal at the solid
waste disposal site (SWDS) during the period fromdtart of the project activity to the end

of the year y (tC@e)

0 Model correction factor to account feodel uncertainties

f Fraction of methane captured at the SWDS and fla@ubusted or used in another manner

GWReHa Global Warming Potential (GWP) of methane, vatidthe relevant commitment period

OoX Oxidation factor (reflecting the amount of methémmen SWDS that is oxidised in the soil or
other material covering the waste)

F Fraction of methane in the SWDS gas (volume ifsagt

DOG Fraction of degradable organic carbon (DOC) tlaatdecompose

MCF Methane correction factor
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fix Amount of organic waste tygerevented from disposal in the SWDS in the ye@ons)
DOCG Fraction of degradable organic carbon (by weighthe waste typg
ki Decay rate for the waste type
] Waste type category (index)
X Year during the crediting period: x runs from fhist year of the first crediting period (x = 1)
to the year y for which avoided emissions are dated (x = y)
y Year for which methane emissions are calculated
[1.1.1] MDgareqyWill be determined as follows:
Equation 7. MDfIared,y = {(LFG flare,y * WCH 4,y * DCH4)_ (PEfIare,y /GWFéH4)}
Where:
LFGriarey Quantity of landfill gas fed to the flare(s) dugithe year measured in cubic meterd)(m
WeHa,y Average methane fraction of the landfill gas assueed during the year and expressed
as a fraction (in m3 CH m3 LFG),
Dcha Methane density expressed in tonnes of methane cpbic meter of methane
(tCH/mM*CH,)?
PEare y Project emissions from flaring of the residual gagam in year y (tC@) determined

following the procedure described in th€ool to determine project emissions from
flaring gases containing Methanelf. methane is flared through more than one flane, t
PEnare,y Shall be determined for each flare using the tool.

[1.1.1.1] Calculation ofPEgarey

Project Emissions from flaring gases are calcula@ecbrding to “Tool to determine project emissions
from flaring gases containing methane”, which defin

GWR
Equation 8.  PE,, = ZZTOTM ran X L= o) Xt
100C
Where:
PEare y Project emissions from flaring of the residuas gtream in year y (tG€)
TMge h Mass flow rate of methane in the residual gasénhour h (kg/h)
hiare,h Flare efficiency in hour h. Since the Projectigity includes anenclosed flare and use
of the default value the second option of Step 6 of the “Tool to daiee project
emissions from flaring gases containing methanell Wwé used to determine this
parameter.
GWP:ha Global Warming Potential value for methane that the first commitment period is
21tCOe/tCH,

[1.1.2] MDeiectricity,yWill be determined as follows:

Equation9. MD
Where:

— * *
_LFGeIectricity,y WCH4,y DCH4

electricity,y

% At standard temperature and pressure (0°C an® har) the density of methane is 0.0007168 #68£CH,
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LFGeiecticity,y ~ Quantity of landfill gas fed into electricity gaaéor measured in cubic meters3Im

[1.2] According to the methodologWDg, is determined by:

Equation 10. MDg, =MD LAF

Where

project,y

AF Adjustment Factor.

No specific system for collection and destructibmethane is mandated by regulatory or contractual
requirements neither it is specified in the corttmmanandated by regulations any specific percentdg

the “generated” amount of methane to be collectetidestroyed. Because of this, the Adjustment Facto
(AF) was set to zero.

[1.3] Determination ofCEFecpL, y

The methodology states that in case the baseliekedtricity generated by plants connected to ttié g
the emission factor should be calculated accortlinthe “Tool to calculate the emission factor for a
electricity system” as follows:

[1.3.1] Identify the relevant electric power system

According to the “Tool to calculate the emissioctéa for an electricity system”, in the absenceaof
published delineation by the DNA regarding the &leity system to be used, the national (or other
largest) grid should be used. In the Project Agtitle identified electricity system was the natibgrid,
that has no transmission constraints and in 208#dtal electricity imports represented 0.11% d&wel t
total electricity exports represented 0.59% ofttial electricity generatich

[1.3.2] Select an operating margin (OM) method

The simple OM method was selected, since the lest/ eoust run resources constitute less than 50% of
total grid generation.

Details are shown in Annex 3
[1.3.3] Calculate the operating margin emission factor ating to the selected method

According to the “Tool to calculate the emissiorcttat for an electricity system”, the simple OM
emission factor is calculated based on the availatibrmation which is data on the total net eleityr
generation of all power plants serving the systemlfding exports and considering imports with an
emission factor of 0 (zero) tons g@er MWh) and the fuel types and total fuel consuompbf the
project electricity system (option C) as follows:

%6 prospectiva del Sector Eléctrico 2008-2017 pg Chrt 22
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>.FC xNCV,, xEF.,;,
. _ i iy
Equation 11.  EF; omsimpley = EG,
Where:
EFgria.omsimpiey  Simple operating margin G@mission factor in year y (tGDAWh)
FCiy Amount of fossil fuel typ& consumed in the project electricity system in yeémass or
volume unit)
EFcoz,iy CO, emission factor of fossil fuel typen yeary (tCO2/GJ)
EG Net electricity generated and delivered to thiel dpy all power sources serving the

system, not including low-cost / must-run powempdd units, in year y (MWh)

i All fossil fuel types combusted in power souraeshie project electricity system in yaar

y Three most recent years for which data is availail the time of submission of the
CDM-PDD to the DOE for validation (ex ante option)

[1.3.4] Identification of the cohort of power units to becluded in the build margin
(BM)
According to the “Tool to calculate the emissiontéa for an electricity system”, a group of poweits
should be selected in order to calculate the bmiddgin (BM). Considering the most recent informatio
available, option b was selected, “The set of powsgacity additions in the electricity system that
comprise 20% of the system generation and that bege built most recently”.

Option 1(ex-ante option) was selected for the esion of the BM

Details are shown in Annex 3

[1.3.5] Calculate the build margin (BM) emission factor

The build margin emissions factor is calculatechgghe generation-weighted average emission factor
(tCO,/MWHh) of all power units m during the most recemiay y for which power generation data is
available, calculated as follows:

Z EG x EI:EL.m,y
. i my
Equation 12.  EF;; gy, = z £G,.,
m
Where:
EFgriaemy Build margin CQ emission factor in yegr(tCO,/MWh)
EGny Net quantity of electricity generated and delidete the grid by power unit m in year y
(MWh)
EFeLmy CGO, emission factor of power unttin yeary (tCO,/MWh)
m Power units included in the build margin
y Most recent historical year for which power gettien data is available

According to the “Tool to calculate the emissiontéa for an electricity system” the G@mission factor
of each power uniin (EFg_my should be determined as per the guidance in st@po(the tool using
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options B1, B2 or B3, using for the most recent historical year for which powenegation data is
available and using fan the power units included in the build margin. ©ptB2 was selected based on
the most recent information of electricity generatand fuel types available and the emission fasts
calculated as follows:

EF, ., [36

Equation 13. EFg, =———"Y —
,7m,y

Where:
EFeLmy CQ, emission factor of power unit in yeary (tCO,/MWh)
EFcozm,iy Average CQ@emission factor of fuel typeused in power unihin yeary (tCO,/GJ)
Hm.y Average net energy conversion efficiency of powt min yeary (%)
y most recent historical year for which power gatien data is available

[1.3.6] Calculation of the combined (CM) margin emissioctda

The combined margin is calculated as follows:

Equation 14. EFgrid ,CM,y = EFgrid ,OM,y X WOM + EFgrid,BM,y X WBM

Where:

EFgrida.cmy Combined margin CQemission factor in year y (tG®IWh)
EFgriaamy Build margin CQ emission factor in year y (tGIWh)
EFgrid.omy Operating margin C£emission factor in year y (tGOIWh)
Wowm weighting of operating margin emissions facto) (%

Wam weighting of build margin emissions factor (%)

Details are shown in Annex 3.
[2] Project emissions PE]
According to the methodology, the project emissiarescalculated as follows:

Equation 15. PE, = PE.,, +PE |,

Where:

PEecy Emissions from consumption of electricity in thejpct case. The project emissions
from electricity consumptiorPEec,) will be calculated following the latest versioh o
“Tool to calculate baseline, project and/or leakagmissions from electricity
consumption”. If in the baseline a part of LFG veaptured then the electricity quantity
used in calculation is electricity used in projectivity net of that consumed in the
baseline.

PEecy Emissions from consumption of heat in the profacte. The project emissions from
fossil fuel combustionREc,) will be calculated following the latest versioh“dool to
calculate project or leakage CO2 emissions fronsifosiel combustion”. For this
purpose, the processes j in the tool correspondalltéossil fuel combustion in the
landfill, as well as any other on-site fuel comlbwstfor the purposes of the project
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activity. If in the baseline part of a LFG was aapt then the heat quantity used in
calculation is fossil fuel used in project activitgt of that consumed in the baseline.

Since no consumption of heat is considered in ttggeBt Activity, Equation 13 can be simplified to
determine Equation 14

Equation 16. PE, = PE..,

[2.1] Determination oPEgc yused in Equation 14:
From the “Tool to calculate baseline, project antdakage emissions from electricity consumption”:

Generic approach

In the generic approach, project, baseline andalgalemissions from consumption of electricity are
calculated based on the quantity of electricitystoned, an emission factor for electricity generatiad
a factor to account for transmission losses, devict

Equation 17. PEg, =) EC,,; xEF ;,x(+TDL, )
J

BEEc,y = Z ECBL,k,y X EFEL,k,y X (1+TD|-k,y)
k

LEg., = z ECe,, X EF X (1+TD|—|,y)
]

Where

PEc, Project emissions from electricity consumptiory@ary (tCO,/yr)

BEec, Baseline emissions from electricity consumptioyéary (tCO,/yr)

LEec, Leakage emissions from electricity consumptiogdary (tCO./yr)

ECryjy Quantity of electricity consumed by the projeeogticity consumption sourgen yeary
(MWhyr)

ECsLky Quantity of electricity that would be consumecdthg baseline electricity consumption
sourcek in yeary (MWh/yr)

ECiely Netincrease in electricity consumption of soudriteyeary as a result of leakage
(MWhyr)

EFeLjy Emission factor for electricity generation for soej in yeary (tCO2/MWh)

EFeLky Emission factor for electricity generation for smek in yeary (tCO2/MWh)

EFeLly Emission factor for electricity generation for swel in yeary (tCO2/MWh)

TDLjy Average technical transmission and distributissés for providing electricity to source
in yeary

TDLky Average technical transmission and distributissés for providing electricity to sourke
in yeary

TDLiy Average technical transmission and distributissés for providing electricity to source
in yeary

j Sources of electricity consumption in the projec

k Sources of electricity consumption in the baseli

I Leakage sources of electricity consumption

Since no electricity is consumed in the baselind, tae scenario for the project is electricity aongption
from the grid (Scenario A, Option Al), Equationddn be simplified to Equation 16.



7\ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOC
fvs. 74

CDM - Executive Board

page 27

Scenario A:  Electricity consumption from the grid. The electricity is purchased from the grid only.
Either no captive power plant is installed at the ef electricity consumption or, if any
on-site captive power plant exist, it is not op@iator it can physically not provide
electricity to the source of electricity consumptio

Option Al: Calculate the combined margin emissidactor of the applicable electricity system,
using the procedures in the latest approved vermsighe “Tool to calculate the emission factor for
electricity system” (EE.jiny=EFyria.cmy)

Should the project use a fossil fuel generator lasck-up, then option B1 of the “Tool to calculate
baseline, project and/or leakage emissions froetrédéy consumption” will be used to determine the
corresponding emissions.

Equation 18. PE.., =EC,; XEF,;cu,*@+TDL))

g

Where:

PEecy Project emissions from electricity consumptioty@ary (tCO./yr)

ECe;jy Quantity of electricity consumed by the projelgctricity consumption sourgen yeary
(MWhlyr)

EFgrig.cmy Combined margin emission factor for the grid inryea

TDL;y Average technical transmission and distributmssés for providing electricity to sourjce
in yeary

[3] Leakage
No leakage effects need to be accounted undemittisodology.
[4] Emission Reduction

According to the methodology, the greenhouse gassemn reductions achieved by the Project Activity
during a given year “y” (ER is estimated as follows:

Equation 19. ER, =BE -PE,
Where:

ER,  Emission reductions in year y (tG&yr)
BE Baseline emissions in year y (t60yr)
PE Project emissions in year y (1@¢r)
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B.6.2. Data and parameters that are available atalidation:

Data / Parameter: BEcha,swos,
Data unit: tCQe
Description: Methane generation from the landfilthe absence of the project activity at

yeary

Source of data used:

Calculated as per the “Todétermine methane emissions avoided from
disposal of waste at a solid waste disposal site”

Value applied:

See Annex 3

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

As per the “Tool to determine methane emissionsd@ebfrom disposal of
waste at a solid waste disposal site”

b

y

Any comment:

Used for ex ante estimation of the amof methane that would have been
destroyed/combusted during the year

Data / Parameter: GWP:ys

Data unit: tCQe/tCH,

Description Global warmingpotentia of CH,
Source of data used: IPCC

Value applied: 21

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

Value determined for the first commitment period.

]

y

Any comment Updated according to any future COP/MOP decis
Data / Parameter: q

Data unit: -

Description: Model correction factor to account for model unamies

Source of data used:

“Tool to determine methanessoris avoided from disposal of waste at a s
waste disposal site”

Value appliec

0.8

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

Oonk et el. (1994) have validated several landgéils models based on 17 realizec

landfill gas projects. The mean relative error afitirphase models was assessed

be 18%. Given the uncertainties associated withrtbéel and in order to estimate
s emission reductions in a conservative manner,@dig of 10% is applied to the
ymodel results.

Any comment:

ONECCe
~v

plid

)
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Data / Parameter:

f

Data unit

Description:

Fraction of methane captured at thedSvend flared, combusted or used in
another manni

Source of data used:

“Tool to determine methanssoris avoided from disposal of waste at a
solid waste disposal sit

Value applied:

0

Justification of the
choice of data or
description of
measurement methods

Methodology ACM0001/ v.11 states that parameteiri‘the “Tool to
determine methane emissions avoided from dispdsahsie at a solid waste
5 disposal site” shall be assigned a value 0

and procedures actually

applied :

Any comment:

Data / Parameter: OX

Data unit: -

Description: Oxidation factor (reflecting the ambohmethane from SWDS that is oxidized
in the soil or other material covering the waste)

Source of data used: “Tool to determine methanessaris avoided from dumping waste at a solid
waste disposal site”

Value applied: 0 (zero)

Justification of the The “Tool to determine methane emissions avoideunh fdisposal of waste at a

choice of data or solid waste disposal site” states that a value (@e@o) should be applied to

description of othertypes of solid waste disposal sites. Other in ¢bistext means not having

measurement methods a cover with oxidizing material.

and procedures actually

applied :

Any comment:

Data / Parameter: F

Data tnit: --

Description: Fraction of methane in the SWDS gaduiwe fraction)

Source of data used: “Tool to determine methanessaris avoided from disposal of waste at a solid
waste disposal site”

Value appliec 0.5

Justification of the

choice of data or The “Tool to determine methane emissions avoidenh fdisposal of waste at a

description of solid waste disposal site” states that a value®&8ould be used based on the

measurement methods
and procedures actual
applied:

5 IPCC 2006 Guidelines for National Greenhouse Geasrltories.
y

Any comment:

ONECCe
y
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Data / Parameter: DOG
Data unit -
Description: Fraction of degradable organic carf@®C) that can decompose
Source of data used: “Tool to determine methanssaris avoided from disposal of waste at a solid
waste disposal site”
Value applied: 0.5
Justification of the
choice of data or The “Tool to determine methane emissions avoidenh fdisposal of waste at a

description of
measurement methods
and procedures actual
applied :

solid waste disposal site” states that a value®&Bould be used based on th
5 IPCC 2006 Guidelines for National Greenhouse Gesrtories.

y

[¢)

Any comment:

Data / Parameter: MCF
Data unit: -
Description: Methane Correction Factor

Source of data used:

“Tool to determine methanssonis avoided from disposal of waste at a
solid waste disposal site”

Value applied:

1

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

5 from disposal of waste at a solid waste disposel.si

Rincon Verde qualifies as amaerobic managed solid waste disposal site
according to the definition in the “Tool to detemaimethane emissions avoid

y

Any comment:

The methane correction factor (MCRycaats for the fact that unmanag
SWDS produce less methane from a given amount ctesvthan manage|
SWDS, because a larger fraction of waste decompasexbically in the tof
layers of unmanaged SWDS

o D

D

Data / Parameter:

Composition of Solid Waste depdsd in SWDS

Data unit: %

Description: Amount of organic waste type j depagiin the SWDS in the year x.
Source of data used: Municipality of Naucalpan ukrdz

Value applied:

Waste type Composition [%]

Wood and wood products 1.1%
Pulp, paper and cardboard (other than sludge) 25 504
Food, food waste, beverages and tobacco (other than 33.3%
sludge)

Textiles 4.5%
Garden, yard and park waste 0.8%
Glass, plastic, metal, other inert we 34.€%

INECCe A
y
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| | |
Justification of the
choice of data or Methodology ACM0001/ v.11 states that samplingétednine the different
description of waste types is not necessary and that the wastpasition can be obtained

measurement methods from previous studies. In this case data providethb Municipality of
and procedures actuallyNaucalpan has been used.

applied :
Any commeni This value is applied to calculate the amount oEWaypej in yearx
Data / Parameter: DOG
Data unit: -
Description: Fraction of degradable organic carfimnweight) in the waste type j
Source of data used: “Tool to determine methanasgaris avoided from dumping waste at a solid
waste disposal site”
Value applied:
Waste type DOG
Wood and wood products 50%
Pulp, paper and cardboard (other than sludge) 24%
Food, food waste, beverages and tobacco (other than
38%
sludge)
Textiles 30%
Garden, yard and park waste 49%
Glass, plastic, metal, other inert waste 0%
Justification of the
choice of data or Values suggested in the “Tool to determine metlamissions avoided from
description of disposal of waste at a solid waste disposal site’based in the IPCC 2006

measurement methods Guidelines for National Greenhouse Gas Inventdfiglsme 5, Chapter 2,
and procedures actuallyTables 2.4 and 2.5.

applied :

Any comment: Section 2.3.1 of Volume 5, Chaptef the IPCC 2006 Guidelines states that it
is good practiceo use DOC values consistently with the way thetera
composition data are derived.

Data / Parameter: k

Data unit: -

Description Decay rate for the waste type

Source of data used: “Tool to determine methanessaris avoided from disposal of waste at a solid
waste disposal site”

Value applied:

Waste type Ki

Wood and wood products 0.020
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Pulp, paper and cardboard (other 0.040
than sludge
Food, food waste, beverages and 0.060
tobacco (other than sludy '
Textiles 0.040
Garden, yard and park waste 0.050

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

Values suggested in the “Tool to determine metlanissions avoided from
disposal of waste at a solid waste disposal site’based in the IPCC 2006
5 Guidelines for National Greenhouse Gas Inventdfilsme 5, Chapter 3 Tabl

\3.3.

Any comment:

MAT=15.20 °C MAP=877 mm according tekto’s National Water
Commission statistics publishedwww.cna.gob.mx
In absence of a specific value for PET, and amnaemwative approach the Dry
values of the decay rate “k” were chos

Data / Parameter: DI

Data unit: tCH/m® CH;,

Description: Methane Density

Source of data use Methodology ACM0001/ v.011
Value applied: 0.0007168

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

As per theMethodology ACM0001/ v.11

b

y

(9]

Any comment:

At standard temperature and pressure (0 degreai€alsd 1,013 bar)

Data / Parameter:

Regulatory requirements relatingto landfill gas projects

Data unit --

Description: Regulatory requirements relating tolidl gas projects

Source of data used: National regulatory requiréseiating to landfill gas projects
Value applied: 0%

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

No specific system for collection and destructibmethane is mandated by

regulatory or contractual requirements. Neithés gpecified in the contract or

mandated by regulations any specific percentagleeofgenerated” amount of
5 methane to be collected and destroyed. Becausesptiie Adjustment Factor
WAF) is equal to zero.

Any comment:

ONECCe
~v
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Data / Parameter: CERjecpLy
Data unit tCG,e/CWh
Description: CQ emissions intensity of the baseline source oftetgty displaced
Source of data used: Calculated following the “Twotalculate the emission factor for an electyiait
system”
Value applied: 489.8
Justification of the
choice of data or Methodology ACM0001/ v.11 states that in case thetdcity generated by
description of plants connected to the grid the emission factoukhbe calculated according

measurement methods to the “Tool to calculate the emission factor foredectricity system” As
and procedures actuallysuggested in the cited tool data published by tivedtty of Energy in the

applied : annual Electricity Sector Prospectiwveww.sener.gob.mxwas used for
calculation.
Any comment: The “Tool to calculate the emissiottda for an electricity system” is used to

determine the emission factor of an electricitytsys(EF;iq,cm,y), and this
value is equivalent to the G@missions intensity of the baseline source of
electricity displaced (CEfcg.,) Details in Annex 3

Data / Parameter: EFyrid.cmy

Data unit: tCQGWh

Description Combined margin C, emissin factor in yeay

Source of data used: “Tool to calculate the emis&ator for an electricity system”

Value appliec 489.¢

Justification of the

choice of data or Calculated using the “Tool to calculate the emisgaxctor for an electricity
description of system”

measurement methods
and procedures actually

applied :
Any comment: Details in Annex 3
Data / Parameter: ERo2iy
Data unit: tCQ/ TJ
Description: CQemission factor of fossil fuel typen yeary
Source of data used: IPCC Default values at theddiwit of the uncertainty at a 95% confidence
level interval as provided in Table 1.4 of Chagtérolume 2 (Energy) of the
2006 IPCC Guidelines on GHG Inventories.
Value applied:
Fuel typei Emission Factor [tCO, / TJ]
Fuel Oil 75.5
Natural Gas 54.3
Diesel 72.6
Coal 89.5

Justification of the
choice of data or Data from invoices or national or regional averdggault values are not
description of available
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Used to determine theylelom, as detailed in Annex 3
FCim
Gg
Amount of fossil fuel typé consumed by the project electricity system in adse

FCi,) in yeary

Calculation based on the Mexican Ministry of Enefgww.sener.gob.mx
Electricity Sector Prospective and IPCC Guidelines

The Electricity Sector Prospective is an officiabjpcation of the Ministry of
Energy

Details are shown in Annex 3.

NCV;

TJ/Gg

Net calorific value (energy content) of fossil figbe i in year y

IPCC default values at the lower limit of the uniaity at a 95% confidence
interval as provided in Table 1.2 of Chapter 1 of.\2 (Energy) of the 2006 IPC(
Guidelines on National GHG Inventories

~
L

Details are shown in Annex 3.

UNFCC
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Data / Parameter: EG,
Data unit GWh
Description: Net electricity generated and delivered to the tr@project electricity system in

yeary

Source of data use

Mexican Ministry of Energyyww.sener.gob.mix Electricity Sector Prospective

Value applied:

Electricity Generation | Electricity
[GWh] System

2005 173,338

2006 177,701

2007 187,714

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

The Electricity Sector Prospective is an officiabfication of the Ministry of
Energy

Any comment:

Details are shown in Annex 3.

Data / Parameter: Nmy
Data unit: %
Description: Average net energy conversion efficiency of powst mn in year y
Source of data use Mexican Ministry of Energywww.sener.gob.mx Electricity Sector Prospective
Value applied:
Type o Average Efficiency
Abbreviatior Values
Natural Gas
(Simple Cycle) TG 35.19%
Combined Cycle CcC 52.18%
Diesel (Internal
Combustion) Cl 42.36%

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

The Electricity Sector Prospective is an officiabfication of the Ministry of
Energy

Any comment:

Details are shown in Annex 3.

Data / Parameter: R

Data unit: Pa

Description: Atmospheric pressure at normal coodi

Source of data used: “Tool to determine projectssinons from flaring gases containing methane’
Value applied: 101,325

Justification of the
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choice of data or As per the “Tool to determine project emissionsrfritaring gases containing
description of methane”
measurement methods
and procedures actually
applied:
Any comment:
Data / Parameter: Ta
Data unit: K
Description: Temperature at normal conditions
Source of data used: “Tool to determine projectssinns from flaring gases containing methane’
Value applied: 273.15
Justification of the
choice of data or As per the “Tool to determine project emissionsrfritaring gases containing
description of methane”
measurement methods
and procedures actually
applied:
Any comment:
Data / Parameter: R,
Data unit: Pa ritkmol K
Description Universal ideal gas const:
Source of data used: “Tool to determine projectssions from flaring gases containing methane’
Value appliec 8,31447:2
Justification of the
choice of data or As per the “Tool to determine project emissionsrfritaring gases containing
description of methane”
measurement methods
and procedures actually
applied :
Any commeni
Data / Parameter: MF o2
Data unit: -
Description: Q volumetric fraction of air
Source of data used: “Tool to determine projectssions from flaring gases containing methane’
Value applied: 0.21
Justification of the
choice of data or As per the “Tool to determine project emissionsrfritaring gases containing
description of methane”
measurement methods
and procedures actually
applied :
Any commeni
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Data / Parameter: MV,
Data unit -
Description: Volume of one mole of any ideal gas@imal temperature and pressure
Source of data used: “Tool to determine projectssions from flaring gases containing methane’
Value appliec 22.41¢
Justification of the
choice of data or As per the “Tool to determine project emissionsrfitaring gases containing
description of methane”
measurement methods
and procedures actually
applied :
Any comment:
Data / Parameter: MM,;
Data unit: kg/kmol
Description: Molecular mass of component i
Source of data used: “Tool to determine projectssinns from flaring gases containing methane’
Value applied:
Component MM;
CH, 16.04
Cco 28.01
CO, 44.01
0O, 32
H, 2.02
N, 28.02
Justification of the
choice of data or As per the “Tool to determine project emissionsrfitaring gases containing
description of methane”
measurement methods
and procedures actually
applied :
Any comment:
Data / Parameter: AM;
Data unit: kg/kmol
Description: Atomic mass of element i
Source of data used: “Tool to determine projectssinns from flaring gases containing methane’
Value applied:
Component AM;
C 12
H 1.01
o] 16
N 14.01
Justification of the
choice of data or As per the “Tool to determine project emissionsrfritaring gases containing
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description of methane”
measurement methods
and procedures actually
applied :
Any comment:
Data / Parameter: NA;
Data unit -
Description: Number of atoms of element j in comgur depending on molecular structure
Source of data used: “Tool to determine projectssions from flaring gases containing methane’
Value applied:
Element Carbon | Hydrogen Oxygen Nitrogen
Component

CH, 1 4 0 0

Co 1 0 1 0

CO, 1 0 2 0

0O, 0 0 2 0

H, 0 2 0 0

N, 0 0 0 2
Justification of the
choice of data or As per the “Tool to determine project emissionsrfritaring gases containing
description of methane”
measurement methods
and procedures actually
applied :
Any comment:

B.6.3 Ex-ante calculation of emission reductions: |

The ex-ante estimation of emission reductions leas lblone according to the methodology ACM0001/
v.11 following Equation 2 for the Baseline EmissidBE)], Equation 15 for the Project EmissiorfiH]]
and Equation 19 for the Emission ReductidéR] as shown in the following steps:

[1] Baseline EmissionsBE,]

[1.1] Determination of the amount of methane that would hve been destroyed/combusted during
the year MDrgject

The ex-ante estimation of the amount of methanewbald have been destroyed/combusted during the
year, in tonnes of methan®Dyecty Was done following the first order decay modeltioé latest
version of the approvetlool to determine methane emissions avoided frispasal of waste at a solid
waste disposal site’as detailed in Equation 5 and Equation 6 of thesgre document. Baseline
information regarding parameters used in the catmnis is included in Annex 3.

As suggested by the methodology, the efficiencthefdegassing system installed in the Project Agtiv
should be taken into account. According to texico Landfill Gas Modebeveloped by the US
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Environmental Protection Agency in its Landfill Mene Outreach Program (LMOB)and considering
the actual situation of the Rincon Verde Landfilease see pp. 2-6 of the User’s Maffupl the
collection efficiency is estimated as 75%.

Considering this collection efficiency, it is exped that the amount of methane destroyed/combusted
will be 118,646 tCH in the whole crediting period.

[1.2] Determination of amount of methane that would havdeen destroyed/combusted during the
year in the absence of the project due to regulatgrand/or contractual requirement
[MDgy,]

Regarding the estimation ®fiDg ,, and taking into account the project context whitrere are no
regulatory or contractual specifications of deginumcor combustion of LFG, the Adjustment FactaF)

was considered as 0 (zero). All regulatory requéets relating to landfill gas projects (includirtgst
parameter) will be updated at the renewal of eeeediting period, as suggested in the methodology.

Considering the project context, it is expected tha amount of methane destroyed/combusted in the
absence of the project due to regulatory and/otractual requirement will be @ tCH, in the whole
crediting period.

[1.3] Determination of the net quantity of electricity produced using LFG, which in the absence
of the project would have been produced by power phts connected to the grid L rg ]

The Project Activity includes the installation gdfoximately 8.2 MW of power generation capacity (6
modules of 1.364 MW each). Technical details ofitfsallation are included in Annex 3.

Considering this installed capacity, it is expedteat the net quantity of electricity produced gsifFrG
[ELrG,] will be 500,600 MWhin the whole crediting period.

[1.4] Determination of the CO, emissions intensity of the baseline source of efecity displaced
[CEFeIec,BL,,;]

According to the methodology in case the baselredctricity generated by plants connected tatite
the emission factor should be calculated accorttirthe “Tool to calculate the emission factor for a
electricity system” as shown in the following steps

Step 1. Identification of the relevant electric power syste
We identified that the relevant electric power systshould be the national grid, since the
generation facility will be connected to it.

Step 2. Selection of Operating margin (OM) method
We selected option (a) Simple OM as the methoddtoulating the Operating Margin since
the low-cost/must run resources constitute less th@% of total grid generation (it
constitutes near 20% as detailed in Annex 3 and asg year generation weighted average
(ex ante option) based on the most recent dattablai

27 hitp://lwww.epa.gov/outreach/Imop/international. h8n#
28 hitp://lwww.epa.gov/outreach/Imop/int/UsersManualiéex LFG modelV1l 5.pdf
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Step 3. Calculation of the operating margin emission factor
The Simple OM emission factor was calculated basediata on the total net electricity
generation of all power plants serving the systemd the fuel types and total fuel
consumption of the national grid (option C) sinbe specific data for option A or B is not
available.
The CQ emission factor of the fossil fuels used were ioleth from the IPCC Values
Volume 2, Chapter 1: Energy Table 1.4
Using this option, the Simple operating margin ;C&nission factor EFyigomsimple IS
617.8tCO/GWh according to data published by the Mexican Migisif Energy®. (see
details in Annex 3)

Step 4. Identification of the cohort of power units to ba¢luded in the build margin
We decided to use the set of power capacity additibat have been built more recently and
comprise 20% of the system generation since thelTw calculate the emission factor for
an electricity system” recommends to use the sgiogfer units that comprises the larger
annual generation . In terms of the calculatiothefbuild margin we decided to use the ex-
ante option (Option 1) based on the most recentrimdtion available.

Step 5. Calculation of the build margin emission factor
The Build Margin emission Factor was calculatededasn the generation-weighted average
emission factor of all the power units during th@sinrecent year for which power
generation data is available. In this case, basedhe data published by the Mexican
Ministry of Energy and the IPCC values for energglustries, the Build margin GO
emission factorBFyrigem,y] is 361.84 tCQ/GWh (see details in Annex 3)

Step 6. Calculation of the combined margin
The Combined Margin emission factor was determinsohg a weighting of operating
margin emission factor of 0.50 and a weighting vildmargin emission factor of 0.50 as
suggested in the “Tool to calculate the emissi@bofafor an electricity system”. Using this
weights the Combined Margin emission facteF{;q.cwm,] is 489.8 tCQ/GWh

Considering the previous calculation, the JG#nissions intensity of the baseline source oftetity
displaced CEFec 5., is 489.8 tCQ/GWh for the whole crediting period.

Outcome of Step [1]: The estimated Baseline Emissis [BE,] are 2,736,753tCQ for the crediting
period.

[2] Project Emissions PE|]

The Project emissions related to the electricitysconption of the Project Activity are calculated
according to the methodology the “Tool to calculadseline, project and/or leakage emissions from
electricity consumption”.

Scenario A, Option Al of the “Tool to calculate élitse, project and leakage emissions from eletyrici
consumption” have been selected since the elggtdonsumed by the Project Activity will be purchds
from the grid. The project is expected to consiBAeGWh in the whole crediting period and the grid

2 hitp://www.sener.gob.mx/




V7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCe
hs. /4 ~

CDM - Executive Board

page 41

emission factor used i489.8 tCQ/GWh as detailed in the previous section. Referringthe

transmission and distribution losses (TDL) the eadpplied for the calculation was 16.82% (see Arfhex
for details).

Outcome of Step [2]: The estimated Project Emissian[PE,] are 18,044 tCQ for the whole crediting
period.

[3] Emission Reductions ER)]

Outcome of Step [3]: The estimated emission reducis [ER)] are 2,718,709tCQ for the whole
crediting period.
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B.6.4 Summary of the e-ante estimation of emission reduction: |

Estimation of Estimation of Estimation of
project activity baseline
emissions emissions
(tonnes of CQe) | (tonnes of CQe)

Estimation of
leakage
(tonnes of CQe)

overall emission
reductions
(tonnes of CQe)

Year

2009°
2010
2011
201z
2013
2014
201F
201¢
2017
2018

Total (tonnes of CQe)

| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

LFGlotaI.v
m

Total amount of landfill gas captusdNormal Temperature and Pressure
Onsite measurements
This parameter was not used in the calculatiorkxpéeted emission reductions

%0 Annual estimations for 2009 are presented fomthele year; actual emission reductions for 2009 edlint from
the starting date of the crediting period.



7))
\ =g

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 43

expected emission
reductions in

section B.5
Description of Measured by a flow meter. (average value in a tite¥val not greater than an
measurement hour shall be used in the calculations of emisssaluctions)

methods and
procedures to be
applied:

QA/QC procedures to
be applied:

The equipment will be subject to maintenance afiiregéion according to
manufacturer specifications. Calibration and maiatee records will be kept

Any comment:

Field Measurement,

Data / Parameter: LFGarey
Data unit: m
Description: Amount of landfill gas flared at Norhf@mperature and Pressure

Source of data:

Onsite measurements

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

This parameter was not used in the calculatiorxpéeted emission reductions

section B.!
Description of Measured by a flow meter. (average value in a tirte¥val not greater than an
measurement hour shall be used in the calculations of emisssaluctions)

methods and
procedures to be
applied:

QA/QC procedures to
be applied:

The equipment will be subject to maintenance afitireéion according to
manufacturer specifications. Calibration and maiatee records will be kept

Any comment:

Field Measurement,

Data / Parameter: L FGelectricity.y
Data unit: m
Description: Amount of landfill gas combusted inyaw plant at Normal Temperature and

Pressure

Source of data:

Onsite measurements

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

This parameter was not used in the calculatiorxpéeted emission reductions

section B.5
Description of Measured by a flow meter. Data to be aggregatedhhoand yearly (average
measurement value in a time interval not greater than an hdwatle used in the calculations
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methods and of emission reductions)
procedures to be
applied:
QA/QC procedures to | The equipment will be subject to maintenance atiiragion according to
be applied: manufacturer specifications. Calibration and maiatee records will be kept
Any comment: Field measurement,
Data / Parameter: PEfarey
Data unit: tCQe
Description: Project emissions from flaring of tlesidual gas stream in year
Source of data: Calculated data from onsite measemts as per the “Tool to determine project
emissions from flaring gases containing Methane”
Value of data This parameter was not used in the calculatiorxpéeted emission reductions
applied for the
purpose of
calculating
expected emission
reductions in
section B.5
Description of Parameters used in calculation are included itvtbieitoring Plan
measurement
methods and
procedures to be
applied:
QA/QC procedures to | As defined in internal procedures
be applied:
Any comment: Calculated Data,
Data / Parameter: Weha
Data unit: m3 CH/ m3 LFG
Description: Methane fraction in the landfill gas
Source of data: Onsite measurements using a conisgas analyzer
Value of data This parameter was not used in the calculatiorkpéeted emission reductions
applied for the
purpose of
calculating
expected emission
reductions in
section B.!
Description of Methane fraction of the LFG to be measured on #imesbasis as the LFG flow
measurement (average value in a time interval not greater tramour shall be used in the
methods and calculations of emission reductions)
procedures to be
applied:
QA/QC proceduresto| The equipment will be subjeehintenance and calibration according to
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be applied:

manufacturer specifications. Calibratad maintenance records will be kept

Any comment:

Field measuremeht case of the usage of the default flare efficjevalue, the
correct operation of the torch will be controllatlanonitored between the
values established by the manufacturer for thimisée.

Data / Paramete T
Data unit: °C
Description: Temperature of the landfill gas

Source of data:

Onsite measurements

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

This parameter was not used in the calculatiorxpéeted emission reductions

Description of
measurement
methods and
procedures to be
applied

Measured to determine the density of methagg.D

QA/QC procedures to
be appliec

The equipment will be subject to maintenance afibregéion according to
manufacturer specifications. Calibration and maiatee records will be ke

Any comment:

Field Measurement,

Data / Parameter: P
Data unit Pe
Description: Pressure of the landfill gas

Source of data:

Onsite measurements

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

This parameter was not used in the calculatiorxpéeted emission reductions

Description of
measurement
methods and
procedures to be
applied:

Measured to determine the density of methane DCH4.

QA/QC procedures to
be applied:

The equipment will be subject to maintenance afitireéion according to
manufacturer specifications. Calibration and maiatee records will be kept

Any comment:

Field measurement
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MWh

Net amount of electricity generated using L

Onsite measurements

Expected

electricity
Year| generation (MWh
2009 54,486
2010 54,486
2011 54,486
2012 54,486
2013 53,144
2014 50,563
2015 48,112
2016 45,785
2017 43,575
2018 41,477

Electricity meter

Electricity meter will be subject to regular (incacdance with stipulation of the
meter supplier) maintenance and testing to ensumgracy.
Field measurement

ECey
MWh
Onsite consumption of electricity pided by the grid attributable to the projec
activity
Onsite measurements
Expectec
electricity
consumption
Year (MWh)
2009 3,154
2010 3,154
2011 3,154
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2012 3,154
2013 3,154
2014 3,154
2015 3,154
2016 3,154
2017 3,15
2018 3,154

Description of
measurement
methods and
procedures to be
applied:

Electricity meter

QA/QC procedures to
be applied:

Electricity meter will be subject to regular (incacdance with stipulation of the
meter supplier) maintenance and testing to enszmgracy. Cross check
measurement results with invoices for purchasectratey

Any comment:

Field measurement

Data / Parameter:

Hours of operation of cogenargtiants

Data unit:

Hours

Description:

Hours of operation (OH) of cogenenafants

Source of data:

Onsite measurements

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

7,008 hours of operation

Description of
measurement
methods and
procedures to be
applied:

Annually

QA/QC procedures to
be applied:

|

Any comment:

Field measurement,

Data / Parameter: RE,

Data unit: tCQ

Description: Project emissions from electricity somption by the project activity during th¢
yeary

Source of data:

Calculated data from onsite megsemts as per the “Tool to calculate baselin

e A
~v

€,
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project and/or leakage emissions from electrioitystimption”.

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

Project emissions
from electricity
consumption
Year (MWh)
2009 1,809
2010 1,809
2011 1,809
2012 1,809
2013 1,809
2014 1,809
2015 1,809
2016 1,809
2017 1,809
2018 1,809

Description of
measurement
methods and
procedures to be
applied:

Parameters used in calculation are included itvtbieitoring Plan.

QA/QC procedures to
be applied:

As defined in the monitoring procedure

Any comment:

Calculated Data,

Data / Parameter: fvin
Data unit: -
Description: Volumetric fraction of componerih the residual gas in the hduwhere

i =CH, CO, CQ, O, Hy, Np

Source of dat:

Onsite measuremel using a continuous gianalyze

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

This parameter was not used in the calculatiorxpéeted emission reductions

section B.5
Description of The same measurement basis (dry or wet) will basidened for the volumetric
measurement fraction of component i and the volumetric flowa&\kc when the gas

methods and
procedures to be
applied:

temperature exceeds 60°C

QA/QC procedures to
be applied:

The equipment will be subject to maintenance afiiregéion according to
manufacturer specifications. Calibration and maiatee records will be kept

Any comment:

Field measurements,
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e )
y

In case a complete chromatography of the LFG isamatlable, the simplified
approach of measuring only the methane contentansidering the remaining
part as Nwill be used as recommended in the “Tool to deteenproject
emissions from flaring gases containing methane”.

Data / Parameter: FVRren
Data unit: Nnih
Description: Volumetric flow rate of the residuasin dry basis at normal conditions in

the hourh

Source of data:

Onsite measurements using a floswrme

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

This parameter was not used in the calculatiorkpéeted emission reductions

section B.5
Description of The same measurement basis (dry or wet) will basidened for the volumetric
measurement fraction of component i and the volumetric flowe&\Vzcwhen the gas

methods and
procedures to be
applied:

temperature exceeds 60°C

QA/QC procedures to
be applied:

The equipment will be subject to maintenance afiiregéion according to
manufacturer specifications. Calibration and maiatee records will be kept

Any comment:

Field Measuremeir case of the usage of the default flare efficjevalue, the
correct operation of the torch will be controllatlanonitored between the
values established by the manufacturer for thimbée.

Data / Parameter: T ftare
Data unit °C
Description: Temperature in the exhaust gas ofl#ne

Source of dat:

Measurements bOnsite measuremel

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

This parameter was not used in the calculatiorxpéeted emission reductions

section B.5
Description of Measure the temperature of the exhaust gas stredm flare by a Type N
measurement thermocouple.

methods and
procedures to be
applied:

QA/QC procedures to
be applied:

The equipment will be subject to maintenance afitireéion according to
manufacturer specifications. Calibration and maiatee records will be kept
Thermocouples will be calibrated every year andaagl if applicable
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Any comment: Field measuremehit case of the usage of the default flare efficyevalue, the
correct operation of the torch will be controllatlanonitored between the
values established by the manufacturer for thimiée.

Daia / Paramete T flare<500°C

Data unit: minutes

Description: Time of flare temperature below 500°C

Source of data: Onsite measurements

Value of data This parameter was not used in the calculatiorxpéeted emission reductions
applied for the

purpose of

calculating

expected emission
reductions in
section B.5

Description of According to TFare Values
measurement
methods and
procedures to be

applied:

QA/QC procedures to | The equipment will be subject to maintenance afiireéion according to
be appliec manufacturer specifications. Calibration and maiatee records will be ke
Any comment: Calculated Data,

Data / Parameter: TDL,

Data unit %

Description: Average technical transmission anttibigtion losses in the grid in yegr
Value of data 16.63%

applied for the

purpose of

calculating

expected emission
reductions in
section B.5

Description of Data published by the Ministry of Energy in thed&iity Sector Prospective
measurement
methods and
procedures to be
applied

QA/QC procedures to
be appliec

Any comment: Calculated data,
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| B.7.2 Description of the monitoring plan: |

The Monitoring Plan will be done as defined in tinéernal procedureThis document defines the
Monitoring Platform to ensure the correct measurg@mesgistration and calculation of data. The main
activities are identified below and will be carriedt in order to adequately control the monitoring
parameters.

= Data monitoring

= Data management

= Reporting

= Equipment maintenance

The monitoring plan will be implemented over thejpct life with periodical reviews of the procedsire
in order to ensure proper process execution.

Ta Transformas will perform QA/QC measures and emguoper archiving of the data for the specified
period.

Further details of the monitoring plan are showarinex 4

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

The baseline study was completed on May 19, 2008 by
Ta Transformas - Energias Renovables de México S&M
Cordillera de los Andes 240

Lomas de Chapultepec, Mexico City C.P. 11000

15 years

31 The starting date is mandated by the formalizatiiie letter of intent for the acquisition of teegineering
services “EPC” which includes the generation eq&ipm
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‘ C.2 Choice of the_crediting periodand related information: ‘

\ C.2.2.1. Starting date: \

10 November 2009 or the date of registratighichever is later.

| C.2.2.2. Length: |

10 (ten) years

‘ SECTION D. Environmental impacts ‘

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

The main purpose of the Project Activity is to reeltthe environmental impacts caused by LFG. As
required by the Host Country, an Environmental Intgessessment (MIX) is required for every activity
related electricity generation. In accordance ® ghocedur® defined by the Ministry of Environment
and Natural Resources (SEMARNAT) the followingeasguired:

I.  Brief description of the Project, the Project Devadper and participants in the study: In this
section, a brief introduction to the Project is dwsk including among others, location,
operational lifetime and details of the Project Bleper and the responsible of developing the
environmental impact study.

Il. Detailed description of the Project:In this section a detailed description of the Ribje needed
including the nature of the project activity, thedextion of site, specific location, investment and
size of the project, actual usage of land and watsite and service requirements. Additionally a
detailed schedule is needed that includes the wiollp phases: preparation, construction,
operation and maintenance and abandonment.

%2 Manifestacion de Impacto Ambiental
% Guia para la presentacion de la Manifestaciémymtto Ambiental del Sector Eléctrico Modalidadrtiealar
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Il. Legal documentation: All environmental laws that are applicable shoutdfllowed, including
land usage and regularization.

IV.  Environmental inventory: The study requires an environmental diagnose dwjailaspects
including climate conditions, geology and geomoipby, soil, superficial and subterranean
hydrology and biotical aspects such as flora anmhdalt also includes socioeconomic aspects
such as demographic and socio-cultural indicators.

V. lIdentification, description and evaluation of envionmental impacts: This section includes
impact indicators, methodology of evaluation anstification of the chosen methodology. It also
includes a list of indicators of environmental iropa

VI. Preventive and mitigation measuresDescription of the program for mitigation or cotiiea of
environmental impacts including residual impacts
VIL. Description of methodological and technical refereces: This section includes maps, photos,

videos and other references that allow verification

The study was approved by SEMARNAT in, 2008. TheAMVill be available for the DOE during
validation.

In summary, the Project Activity will collect andilize landfill gas for electricity generation winids
currently released to the atmosphere, thereby neginarmful global and local environmental effetttat
pose serious health and safety problems to the émsaronment, affecting the neighbouring populatio
and causing damages to crops, plants and to theflama.

The Project Activity has the following positive eronmental impacts:

» Improvement of the local environment: LFG collentimproves the air quality of the surrounding
community by reducing landfill odours.

= Positive impact on global climate, by avoiding tekease of LFG into the atmosphere

= Beneficial impact by reducing explosion hazardsnfrgas accumulation in structures on or near
the landfill

» LFG combustion and flaring will diminish health lads as well as odour nuisances.

= Electricity generation will reduce the use of fb$sel based generation plants used by the state-
owned utilities.

In a social context, the proposed project has @ribortion to local development due to the employten
of local workers. In construction phase, 15 loealidents will be employed and 6 additional workeits
be fully trained and employed for tasks relatedgeration, maintenance and surveillance.

It is expected that the project activity providesmomical benefits to the community. A percentaigie
revenues obtained through the sale of CertifiedsBimhn Reductions (“CERs”), will be dedicated to
productive social projects and infrastructure inyeroents such as “Ojo de Agua” Project in order to
contribute with the development of the communitifected by the activity of the dumpsite.

Despite the numerous positive effects of the Ptdjetvity, the following adverse impacts may beisa
for concern and shall, therefore, be considered:
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= CO, emission from consumption of electricity from tged. The emissions will be measured

during operation according to the monitoring plawl avill be controlled by applying the appropriate
maintenance programs.

= Noise and vibration caused by LFG collection andhloostion LFG equipments. The associated
impact is considered as moderate because thetifciWill be located sufficiently apart from the

neighbouring village and will comply with the natal legislation.

D.2.  If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

The Project Activity results in mainly positive eronmental impacts. Of the possible adverse ingact
these are minimized by the use of efficient tecbggl operative and maintenance procedures according
to the QA/QC program.

According to Mexican regulations, an Environmentahpact Assessment is required for the
implementation of electricity generation which Wik available for the DOE at validation.

The Project Activity meets all regulatory requirerteat municipal, state and federal level in thestHo
Country

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

Two assemblies were held at the Ejido of San M&tepala, where the landfill is located and the main
stakeholders live, on Novembeéf,2007 and January 962008.

Additionally, another formal consultation took ptaon March 28, 2008 at the conference room “Sor
Juana” which is located in Parque Naucalli, NaumaJpState of Mexico. During the gathering, the
proposed project was presented to the stakeholdérs,expressed their views and comments on the
activity.

Local stakeholders were invited through a letteblighed in the national newspaper “Excelsior” and
announcements posted at local universities and Tinen Council building. In addition, personal
invitations were made to local environmental autfes:.

A group of neighbours, local authorities, NGOs, ambers attended to the meeting as shown in the
following list:

Name Institution
Mario Emilio Rojas Neighbou
Ma. Luisa Becerril Diaz Neighbour
Agustin Mendoza Olivares Neighbour
Tania |. Fernandez Martin Neighbou
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Luis Ricardo Camacho Céardenas Student

Rodrigo Camacho Cardenas Student

Patricia Macedo Mendoza Student

Rosario Joffre Neighbour
Maricarmen Gaytan C. head hunter (PC)
Ricardo Conzuelo Municipality
Carlos Guewra Municipality

Manuel Gémez Morin OAPAS Naucalpan
Dora Pescador Neighbour

Miguel Angel Ortiz Neighbour
Reynaldo Camacho Rodrigt Neighbou

Flora Cardenas Chavez Neighbour
Roman Cedillo Campos Neighbour

Olivia Ortiz Pérez Neighbour

José Luis Cedillo C. Neighbour
Socorro Ibarra Municipality

Ana Maria A. Trejo Gonzalez Neighbour

Juan José Samano Volmex - Satélite
Guadalupe Gonzélez Neighbou

Luz Ma. Vargas Neighbour

Table 7: List of attendees to the public consultatin

Through the gathering, a presentation was perforempthining the following topics:
« The greenhouse effect and climate change

* The Kyoto protocol and the flexibility mechanisms
e The environmental impacts caused by a waste dikpitsa

e The proposed project activity

* The environmental and social benefits of the ptojec
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After the presentation, questions were raised &estolders and answered by the project proponent.

E.2.  Summary of the comments received: ‘

Throughout the session, the neighbours, authoréties all participants expressed their support & th
project and the associated benefits for the comipwnhe stakeholders commented about the social and
environmental contribution of the proposed projecthe region and the importance of the development
of CDM projects in the country and around the wadridorder to contribute with the mitigation of
environmental problems.

Also, each participant answered a questionnaicgder to state their opinion. The questions were:

What do you think about the “Rincon Verde Gas tefigg Project”

Do you believe “Rincon Verde Gas to Energy Projeafill contribute to the
environmental protection, social and economic dgwelent of the region?

Please provide additional comments about the grojec

All comments received were positive and suppottiivihe project.

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

In all the meetings, no negative comments wereivedeand no adjustment is needed in the project.

During the assemblies at the Ejido of San Mateodipeveryone welcomed the project activity and the
guestions raised were about the financial profasbe received by the Municipality and Ejido
(community). The majority of the questions wereatedl to the social project “Ojo de Agua” which will
be implemented in the area in order to contributh the regional sustainable development.

In the last consultation, some questions were vedeielated to the location of the project, theation
and the technology that will be used to generaetetity.

All the questions were answered by the project pnept in order to clarify the doubts.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY

Organization:

Ta Transformas - Energias Renovables

Street/P.0.Bo: Caveda 12 3

Building:

City: Oviedo

State/Region:

Postfix/ZIP: 33002

Country Spair

Telephone: +34 985211064

FAX:

E-Mail:

URL: www.tutransformas.com

Represented by:

Title:

Managing Director

Salutation

Ms

Last Name:

Fernandez-Bobes

Middle Name

First Name:

Iria

Department:

Mobile:

Direct FAX:

Direct tel

Personal E-Mail:

ifernandez@tutransformas.com

Organization:

Ta Transformas - Energias Renovat#egéxico SA de CV

Street/P.O.Box:

Cordillera de los Andes 240; Colmlas de Chapultepec

Building:

City: Mexico City
State/Region: DF

Postfix/ZIP: 11000

Country: Mexico
Telephone: +52 55 38740850
FAX: +52 55 38740855
E-Mail:

URL: www.tutransformas.com
Represented by:

Title: Director
Salutation: Mr

Last Name: Martinez

Middle Name:

First Name: Juan José

Department:

e
A ’
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Mobile:

Direct FAX:

Direct tel:

Personal E-Mail: jjmartinez@tutransformas.com




V7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 OveCee
hs. /4 ~

CDM - Executive Board

page 59

Annex 2
INFORMATION REGARDING PUBLIC FUNDING

This project will not receive any public funding
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Annex 3

BASELINE INFORMATION

A3.1 Site Parameters for Rincén Verde LFGTE Project

Site Parameters

Name Rincén Verde
Location Naucalpan de Juarez, Estado de México
Coordinates 19°29'39.31" t0 19°29'40.76" N 99°¥B.81" to 99°17'42.95" W
Altitude 2,428 m over sea level
Area 17 hectares

Climatic conditions

MAP 876.7 mm, MAT 15.2 °C

A3.2 Landfill characteristics

Landfill characteristics

Opening Date 1975
Closing Date 2006
Estimated amount of waste in site 11 MMt of MSW
Methane correction factor 1
Oxidation Factor 0
Adjustment Factor 0%

A3.3 Solid waste characterization

e
A ’

Solid Waste Characterizatior

Waste type | Composition DOG Decay Rate k
Wood and wood products 1.05% 0.5( 0.02
Pulp, paper and cardboard 25.54% 0.44 0.04
Food, food waste, beverages and tobacco 33.27% 0.38 0.06
Textiles 4.51% 0.30 0.04
Garden, yard and park waste 0.80% 0.49 0.05
Glass, plastic, metal, other inert waste 34.82% 0.00 0.00
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Parameter Unit Value
Degassing efficiency % 75%
Installed Capacity MW 8.18¢
Per Unit consumption Nm3h 655
Availability % 80%
Altitude correction factor % 95%
Operation hours hours 7,008
A3.5 Ex-ante estimation of Biogas generation and capture
BE cha,swps LFG CH,
[tCOs€] [tonnes] [tonnes] Biogas Generation
2009 308,773 68,376 19,605 .
2010 293,64t 65,02t 18,64« 0500
2011 279,289 61,847 17,733 o000 7\
2012 265,664 58,829 16,868 i / \
2013 25273, 55,96 16,04 20006 7! >
2014 | 240454 53,247 | 15267 oon /- - i‘
2015 228,799 50,666 14,527 : ‘ :
2016 217,733 48,215 13,824 e e T Grmdone
2017 207,225 45,888 13,157
2018 197,24¢ 43,67¢ 12,52¢

Biogas Generation

[m3/h]

€,000

7,000

€,000

5,000

4,000

3,000
2,000
1,000

0

N N O MmO N WX oSN DM DO NN d SN QM
mmmmmmmmmmmmmmmmmmmmmmmm
ooooooooooooooooooooooooooo

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

——Total LFG ===Methane

Biogas Generation and Capture

[m3/h]
8,000

7,000
6,000
5,000
4,000
3,000
2,000

1,000

Il Total LFG Captured =——Total LFG

Ovecee
A ’



V7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFece A
\°s. /72 ~v

CDM - Executive Board

page 62
A3.6 Ex-ante electricity generation estimation
LFG Captured| Consumption Generation
Year [m3/h] [m3/h] Load Factor [% [MWh]
2009 4,683 3,930 100% 54,486
201C 4,454 3,930 100% 54,486
2011 4,236 3,930 100% 54,486
2012 4,029 3,930 100% 54,486
2013 3,833 3,930 98% 53,144
2014 3,647 3,930 93% 50,563
2015 3,470 3,930 88% 48,112
201¢ 3,302 3,930 84% 45,785
2017 3,143 3,930 80% 43,575
2018 2,992 3,930 76% 41,477
LFG generation/consumption and Load Factor
[m3/h]
5,000 105%
4,500 - 100%
4.000 x 5%
3,500
’ - 90%
3,000 N
\ - 85%
2,500 i
2.000 \\ - 80%
1,500 - /5%
1,000 - 70%
500 - B5%
0 60%
——LFG Captured [m3/h] ===Consumption [m3/h] ——Load Factor [%]
A3.7 Emission Factor for the Mexican electricity system
Low-cost/must run resourcés
Technology Low-cost/ 2003 2004 2005 2006 2007
Must-run
Residual fuel oil No 73,743 66,334 65,077 51,931 49,482
and/or ga

3 prospectiva del Sector Eléctrico 2007-2016 pg@Brt 22
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Dual No 13,859 7,915 14,275 13,875 13,375
Combined cycle No 55,047 72,267 73,381 91,064 104,6
Gas turbine No 6,933 2,772 1,358 1,523 2,466
Internal combustion No 751 610 780 854 1,189
Hydroelectric Yes 19,753 25,076 27,611 30,305 27,04
Coal No 16,681 17,883 18,380 17,931 18,101
Nuclear Yes 10,502 9,194 10,805 10,866 10,421
Geothermal Yes 6,282 6,577 7,299 6,685 7,404
Wind Yes 5 6 5 45 248
Imports No 71 47 87 523 277
Total g\mera“o” 203,556 208,634 218,971 225079 232/552
Low-cost/must-run 36,542 40,853 45,720 47,901 45,15
generation GWh
Low-cost/must-run
generation ¢

Average generation of the five most recent yea®&82% which is lower than the 50% stated in the
methodology so the Simple OM method is applicable.

A3.7.i. Fuel Consumption in the Mexican electricity system

39.0%

1,597,60!

1,608,555 32.0% 47.0% 1.0% 20.0%
1,652,355 28.9% 52.0% 0.5% 18.5%
A3.7.ii. Operating Margin (OM)

% Prospectiva del Sector Eléctrico SENER 2006-281.50 Graph 31
% prospectiva del Sector Eléctrico SENER 2007-301616 Graph 40
3" prospectiva del Sector Eléctrico SENER 2008-204.648 Graph 39
% Table 1.2 of Chapter 1 2006 IPCC Guidelines Volime
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Emissions Electric System . .
[(CO2] Emissions [tCOJ Fuel Oil Natural Gas Diesel Coal
2005 111,871,01 47,162,098 34,352,981 1,043,875 29,312,068
2006 109,875,566 38,862,689 41,051,932 1,167,811 28,793,185
2007 110,668,128 36,053,560 46,655,896 599,805 27,3B88,86
Emission Factor .
[tCO2/GWh] Electric System
2005 645.392
2006 618.317
2007 589.557
OM Emission Factor 617.756

According to the “Tool to calculate the emissiontéa for an electricity system”, the Operating MarOM)
EFgrid,OM,simpIeiS 617.8 tCQ/GWh .

A3.7.ii.  Build Margin (BM)

Power capacity additions in the electricity systisat comprise 20% of the system generation andtiinee

been built most recently. According to the EledtyiSector Prospective, the total electricity geted in 2006
was 225,079 GWh.

Installed Electricity Accumulated
Addition X Generation ; % of Total
Plant name Technology] Capacity 9 generation .
year 2007 Production
[MW] [GWh] [GWh]
El Cajon HID 750.0 989 989 0.43%
- Baja Calfornia St ¢ 41.9 228.1 1,217.1 0.52%
Tamazunchale CcC 1135.0 4117 5,334.1 2.29%
Rio Bravo CcC 2111 177 5,510.9 2.37%
Valladolid 11l (PIE) CcC 525 3,573 9,083.9 3.91%
Tuxpan V (PIE) CcC 495 3,921 13,004.9 5.59%
2006" | Altamira V (PIE) cc 1,121 8,391 21,395.9 9.20%
Chihuahua I (El | oo 65 454 21,849.6 9.40%
Encino)

% prospectiva del Sector Eléctrico SENER 2008-204.2(5, Table 5.
“0 Prospectiva del Sector Eléctrico SENER 2008-2G42Gd, Chart 19.
“1 Prospectiva del Sector Eléctrico SENER 2007-2G487% Chart 19.
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La Laguna Il PIE cC 498 3,521 25 370.6 10.91%
Rio Bravo IV PIE cC 500 2,576 27.946.6 12.02%
20052 i iforni
Baja Ca'l'fom'a Sut g 43 234 28.180.1 12.12%
Hermosillo cC 93 627 28.807.3 12.39%
Chicoasén HID 900 1,267 30,074.1 12.93%
Joo4® |_Ri0 Bravo lll PIE cC 495 2.063 32.137.1 13.82%
Tuxpan TG 163 734 32.871.0 14.13%
El Sauz CC 128 1,081 33.952.4 14.60%
Altamira lll'y IV cC 1,036 6,052 40,004.4 17.20%
20034 (PIE)
T“Xp(""P’}é')' yWv cC 083 6,875 46,879.4 20.16%

According to the Ministry of Energy, the averaggogéncy of the fossil fuel based technologies are:

Type o Average Efficiency
Abbreviation Valued®
Natural Gas (Simple Cycle) TG 35.19%
Combined Cycle CcC 52.18%
Diesel (Internal Combustion) Cl 42.36%

The emissions of the capacity additions identiBedier are:

Electricity - .
. Efficiency EFEL EFEL Emissions
Plant name | Technology] Generation 0 Y e
2007 [GWh] [%6] [tCO2/TJ] |[tCO2/GWh] (tCOy)
El Cajon HID 989.0 - - - -
Baja
California Sun ClI 228.1
I 42.36% 72.6 617 140,725
Tamazunchale CC 4117.0 52.18% 54.3 375 1,542,455
Rio Bravo CcC 176.8 52.18% 54.3 375 66,243
Valladolid 1l
eiEy | CC| 3730 |1 55480 54.3 375 1,338,642
Tuxpan V
(PIE) cC 3921.0 52.18% 54.3 375 1,469,022
AltamiraV | CC 8391.0 52.18% 54.3 375 3,143,730

“2 prospectiva del Sector Eléctrico SENER 2006-2a457% Chart 13.
“3 Prospectiva del Sector Eléctrico SENER 2005-2G18% Chart 14.
“4 Prospectiva del Sector Eléctrico SENER 2004-204.34 Chart 9.

“5 Prospectiva del Sector Eléctrico SENER 2008-204.18 Chart 49
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(PIE)
Chihuahua
I(El Encino) | €| 4937 52.18% 54.3 375 169,990
La Laguna Il
PIE CC| 35210 52.18% 54.3 375 1,319,160
Rio Bravo IV
PIE CC| 2576.0 52.18% 54.3 375 965,111
Baja
California Sur] DI 233.5
I 42.36% 72.6 617 144,084
Hermosillo | CC 627.2 52.18% 54.3 375 234,986
Chicoasén | HID 1266.8 - - - -
Rio Bravo Il
PIE cc 2063.0 52.18% 54.: 37¢ 772,91
Tuxpan TG 733.9 35.19% 54.3 555 407,678
El Sauz CcC 1081.4 52.18% 54.3 375 405,154
Altamira lll y
IV (PIE) cc 6052.0 52.18% 54.3 375 2,267,412
Tuxpan lll'y
v gy | CC| 88750 1 55 48y 54.2 37E 2,575,75

The accumulated emissions from the previous tatde d6,963,061 tCOand the electricity generated by
these power plants is 46,879.36 GWh. Accordindné&Tool to calculate the emission factor for agcéiicity
system”, the Build Margin (BM) Efqsm is 361.84 tCQ/GWh.

A3.7.iv.  Combined Margin (CM)

According to the “Tool to calculate the emissiontfa for an electricity system”, the Combined Mar¢CM)
must be evaluated as follows:

EFgrid ,CM,y = EFgrid ,OM,y X WOM + EFgrid ,BM,y ><WBM

EFgridow, 617.76
wOM 0.50

EFgriday, 361.84
wBM 0.5C

EFgrid cu,y 489.8

A3.8 Project Emissions

Project emissions were calculated as specifiedariTool to calculate baseline, project and/or &epk
emissions from electricity consumption” with théldwing parameters:
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Project Characteristics

Parameter Unit Value
Auxiliary equipment requirements (per unit) kw 75
Total equipment requirements kW 45C
Availability % 80%
Operation hours hours 7,008
Total consumption MWh/year 3,154
Total System Generation GWh 235,471
Total System Losses (including T&D) GWh 39,600

Transmission and Distribution Losses

%

16.82%

page 67
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Annex 4

MONITORING INFORMATION

TeleControl™ Team

Image 5: Multi-level Monitoring System
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Image 6: Flow Diagram of Monitoring Systen{®

The Monitoring plan develops procedures for thetesyatic control of the CDM Project Activity by the
measuring, managing and recording the performagleged indicators relevant to the activity, whiate a
included in Section B.7.1.

The Monitoring Plan includes:

1. Data monitoring, monitoring parameters will be measured as spgtifn section B.7.1. Data
collected from monitoring equipment will be transtel to a local computer.

2. Data management data stored in the local computer will be traritadito a central database, where
this data will be stored and can be reviewed. breoto identify possible errors or omissions, main
data will be checked in the database prior to beised in calculations. With the validated data the
CER quantity calculations will be carried out.

3. Reporting, Spreadsheets will be used and will serve as iatrgg@f monitoring parameter data and
CER quantity calculation.

4. Equipment calibration, calibration and maintenance procedures will beslibgped in order to comply
with the technology provider’'s recommendations anadrder to assure high levels of accuracy.

“6 Based on technology provider diagram



