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Ciudad Juarez Landfill Gas to Energy Project.
Document version 4
Date completed: 9 April 2007

‘ A.2. Description of theproject activity :

The Ciudad Juarez Landfill Gas to Energy Project(the Project) developed by Biogas de Juarez, S.A.
de C.V. (the Project Developer) is a landfill ga&G) collection and utilization project in the Cadi
Juarez landfill in the state of Chihuahua, Mexittee (Host Country).

The Project’s purpose is to reduce greenhouse @&E>5)] emissions by capturing and utilizing the
methane (Ch) in the LFG released by the Ciudad Juarez landfiild avoiding future GHG emissions
from the decomposition of municipal solid wasteidass. The captured methane will be combusted to
generate electricity that will feed to the natiopalver grid and used as an alternative source @igh
indigenous, stable and renewable energy that adlice dependence on grid power. Thus, in addibion
directly eliminating a significant portion of theethane, which is a potent GHG with 21 times théalo
warming potential of Cg) the Project will also displace fossil fuel-basgldctricity generation that
would have emitted additional GO All landfill gas collected during periods whetedricity is not
produced will be flared.

The Ciudad Juarez landfill started operating in5L88d is expected to be open until 2010. The Ikndf
IS separated into three main areas consistingreéttlifferentiated cells. The first step of thejEct will

be the capture and utilization of the biogas predua one cell, which was partially closed in Nowem

of 2006. Currently, this partially closed cell extis over an area of approximately 12,000 squarersiet
(m?), and has accumulated a total of 4.98 million tohsvaste to-date. Final closure of the first ¢sll
expected to take place in 2008. This cell willrthextend over an area of approximately 30,08Gnul
contain 9 million tons of waste in total. The Fxjwill be implemented in two phases. In Phasmal,
electricity component is anticipated to start imury 2008 with a maximum installed capacity of 6.4
MW. In Phase Il, projected to start in JanuaryR@he installed capacity is expected to be in@éas

a total of 20.8 MW.

The estimated total GHG emission reductions (ERshfthe Project are 1,193,490 t&Qor the first 7-
year crediting period. This is estimated to addai@,639,496 tCé for a 14-year crediting period, and
3,908,248 tC@e for a 21-year crediting period. The capture aoahbustion of Clil which typically
makes up 40-60 % of LFG, in an engine generatut,the flaring of LFG convert CHnto CG and
water? Through this elimination of CHthe Project will result in a substantial net reéarctof GHG
emissions that otherwise would have been produbedugh the Ciudad Juarez landfil's normal
operation (the Business-as-Usual Scenario).

! Phase Ibf the project activity will be an expansion of Bad with similar characteristics. The developmarPhase Il will depend on Phase |

performance. As detailed in the PDD Phase | detion, the activity will collect and use the LFGaector of the Ciudad Juarez landfill's cell
1, closed in November 2006. Phase Il will collaetl use the LFG of the remaining cell 1 that iseexgd to be closed by the end of 2008.

2 CO;, emissions from solid waste (SW) are not considévezbntribute to global climate change becauseciibon was contained in recently
living biomass, and would be emitted as a resulthefnatural decomposition process.
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In addition to the direct elimination of methandietProject will make a number of positive
environmental contributions:

Proper collection and destruction of flammable LA@I reduce the risks associated with
explosions in and around the landfill. This istjgadarly important as the LFG collection system
will minimize the potential for LFG migration, whiccan infiltrate zones outside of the landfill's
boundaries and pose dangers to the surroundindgiapuand structures.

Destruction of the LFG will improve the local ersfiment by reducing the amount of noxious
air pollution arising from the landfill, resulting a considerable reduction of health risks and
noxious odors associated to these emissions.

The Project will provide a model for sustainablel anvironmentally friendly approaches for
local, state and federal governments to better getandfills and comply with local regulations
and environmental standards, through:

The development of viable plans for the proper wiesof open dumps and controlled
dumpsites, which is a key element in improving fdhdnanagement practices
throughout the Host Country;

The provision of operating capital for sustainednteaance of existing landfills and seed
capital for new ones; and,

Enhanced environmental compliance that would nouom the absence of the Project,
including process benefits such as mitigation détiie@ organic compounds (VOCSs), and
preventing harmful leachates from entering undengdoaquifers or waterways. These
impacts cannot be controlled with open dumpsites.

In addition to the environmental improvements riésgl from upgrading the Ciudad Juarez landfill
facilities to higher environmental standards, tmejétt also contributes to sustainable developrbgnt
bringing about a range of local social and econdreitefits. For example:

The Project will provide for both short- and loreggrh employment opportunities for local
people. Local contractors and laborers will beunesggl for construction, and long-term staff will
be used to operate and maintain the system;

By bringing economic development to the area arahadandfill, the Project will make this area
a better and safer place to live and do business;

The host community in Ciudad Juarez will have althea environment in general because of
improved local air quality, as well as the abatehoénwvater and soil pollution;

The electricity generated using methane from thdfih will provide a an indigenous, cheap and
renewable source of energy, while displacing el@tyrthat would otherwise be generated by
fossil fuel-fired power plants, and diversifyingethountry’s energy sources;

Financial returns will be provided to local entitiand to local government; and,

Proven and reliable renewable energy technologyclwhlso serves as a waste management
process, will be transferred to local counterparts.
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A.3.

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

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

Kindly indicate if the Party
involved wishes to be
considered as project
participant (Yes/No)

Mexico (host)

Biogas de Juarez S.A de C.V
Japan Carbon Finance, Ltd.

No

(*) In accordance with the CDM modalities and praged, at the time of making the CDM-PDD public & sitage of
validation, a Party involved may or may not havevied its approval At the time of requesting registration, the aai by

the Party(ies) involved is required.

Note: When the PDD is filled in support of a proposed mesthodology (forms CDM-NBM and CDM-NMM}, least the host
Party (ies) and any known project participants.(#gse proposing a new methodology) shall be ifiedt

A4,

Mexico, which ratified the Kyoto Protocol on 7 Sexpiber 2000.

A4.1.2.

Region/State/Province etc.:

State of Chihuahua.

A.4.1.3.

City/Town/Community etc:

Ciudad Juarez

A4.1.4.

Detail of physical location, includingnformation allowing the

The Project will be located at the Ciudad Juareadfilh, in the municipality of Ciudad Juarez, state

Chihuahua, Mexico.

It is located at kilometer 2@f5~ederal Highway number 45. The project site is

located within the coordinates of 31° 33’ 35.62"-NL06° 29’ 40.94” W, 31° 33’ 36.80” N - 106° 29’
18.90” W; 31° 33’ 15.44” N - 106° 29’ 21.62” Wand 31° 33’ 15.29” N - 106° 29’ 39.64” W. And
specifically Phase | of the project will be locatedhin the coordinates of 31° 33’ 36.42” N - 1089’

32.06” W; 31° 33" 36.80” N - 106° 29’ 18.90” W31° 33’ 25.85” N - 106° 29’ 19.75” W; and 31° 33’

27.03" N - 106° 29’ 30.86”" W
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Figure 1: State of Chihuahua Figure 2: Ciudad dwez, Chihuahua
CIUDAD  JUAREZ, CHIHUAHUA, MEXICO
H AYUNTAMIENTO  92—-95
DIRECCION DE SERVICIOS PUBLICOS MUNICIPALES
DEPARTAMENTO  DE  LIMPIA
PROYECTO RELLENO SANITARIO
\ f/;\?:‘\\ —
R \ﬂ*&; N\
@ A
- Y

Figure 3: Project Site
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The project falls into:
Scope number: 13
Sectoral scope: Waste handling and disposal

The power plant component falls into:
Scope number: 1
Sectoral scope: Energy industries (renewableonfnenewable sourced)

A.4.3. Technology to be employed by the project aeity :

The collection system will be installed compreheelsi within closed and inactive areas of the lalhdfi
Installations will include: 8 horizontal extraatiovells, a 1,885 m high density polyethylene pipe
(HDPE) to connect the extraction wells with therdlestation and LFG control plant, a condensate
management system, leachate de-watering pumpslenteg extraction wells, a blower and enclosed
flaring station. The electricity generation plantl include a generator-set of 6.4 MW installegaaity
(comprised of four generator engines), a 13.8 ®KMA transformer during phase |, a transmissioe li
that will reach the local grid. It is estimated #®hase Il an expansion of the installations in Iitem
horizontal extraction wells, approximately 2,800 gh density polyethylene pipe (HDPE) more to
connect the extraction wells with the flare stataod LFG control plant as well as new generatoeéet
14.4 MW (comprised of 9 generator engines). Tramséo and transmission line will remain unaltered
Measuring and recording equipment will be instaltedrecord LFG flows, flaring, and electricity
generation.

A regular operation and maintenance program forgé® collection system will be implemented and
monitored by experienced project managers empldyedhe Project Developer in accordance with
proven quality control procedures. Experienced ke will be employed to ensure that the gas
collection system is installed correctly, and @éaportion of the plant and labor will be sourcechlly.

In addition, a comprehensive installation recordl W maintained to ensure that any required repair
works can be located quickly and efficiently andaallitate future expansion activities.

The project will transfer environmentally safe awdind technology to Mexico by:
training Mexican labor on operation and maintenance

providing an example of one of the most environakntbeneficial ways of solid waste
management;

internalizing the financial and technical risks liding the first of its kind of such projects in
Mexico, decreasing these risks for similar futurejgcts; and,

expanding the knowledge on CDM potential for tiyjzet of activity.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board page 7

Figure 4: A typical LFG generation plant

Source: Biogas de Juarez

Table 1 below summarizes the estimated ERs ovdiri&-year crediting period.

Table 1: Estimated Emission Reductions

Years Annual estimation of emissions
reductions in tonnes of CQe
2007 (July 1st through December 31st) 45,721
2008 117,826
2009 114,769
2010 111,815
2011 235,820
2012 230,836
2013 226,020
2014 (January 1st through June 30th) 110,683
Total estimated reductions (tonnes of CO2e) 1,193@a
Total number of crediting years 7
Annual average over the crediting period of 170,499
estimated reductions (tonnes of CO2e)

Source:ahlcarbono. Calculated following approved methodologies ACM000d AGMO0002.
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The Project will not receive any public fundingioBas de Juarez is a 100% private Mexican company,
which will assist Ciudad Juarez as the sole dewlapd shareholder of the Project.

Three approved baseline methodologies will be ts@alculate the project total ERs:

- The approved consolidated baseline methodologlafatfill gas project activitieACM0001
Version 05(EB 28) as a consolidated baseline methodologlafatfill gas project activities;
and,

- And, per guidance in ACM0001, the approved constéid baseline methodologyCM0002
Version 6(19 May 2006), used to calculate the emission facioemissions from the grid that
will be offset by the Project’'s power component.

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

The methodology ACMO00O0L1 is applicable to landfilsgcapture project activities, where the baseline
scenario is the partial or total atmospheric redeaSthe gas and allows the development of projects
falling under either of 3 options:

a. Landfill projects where the captured gas is sinflayed; or,

b. Landfill projects that use the gas to produce enéeqy. electricity/thermal energy), but do not
claim emission reductions for displacing or avoidenergy from other sources; or,

c. Landfill projects where the captured gas is usedriaduce energy (e.g. electricity/thermal
energy), and emission reductions are claimed fgpldcing or avoiding energy generation from
other sources.

The Ciudad Juarez landfill baseline is the padraiotal atmospheric release of the biogas gengiatd
the project activity is based on two complementatyvities, as follows:

The collection and flaring or combustion of LFGushconverting its methane content into 20O
reducing its greenhouse gas effect; and,

The generation and supply of electricity to theiaegl grid, thus displacing a certain amount of
fossil fuels used for electricity generation.

The Project therefore fulfils the conditions of @pt (c) above (i.e., where captured LFG is used to
produce electricity and reductions are claimeddigplacing electricity generation from other sogjce
and thus ACM0001 was considered the most apprepmathodology for the Project.
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B.3.  Description of the sources and gases includedthe project boundary:

According to ACM0001 baseline methodology, the gecbjboundary is the site of the project activity
where the gas will be captured and destroyed andfed. According to ACM0002 methodology, the
project boundary should encompass the physical geadjraphical site of the renewable generation
source, as well as all power plants physically emted to the electricity system to which the CDM
project is connected.

Table 2: Project Activities and Emission Sources \thin the Project Boundaries:

Source Gas Included? Justification/explanation
CGO, emissions from the
combustion or decomposition of
LFG venting and partial CO, Excluded biomass are not counted as GHC
flaring emissiong.
° CH, Included Major_ emission source in the
= baseline
% N,O Excluded Not applicable
oM Power p!ants connected co, Included Due to carbon and fossil fuel-fired
to the grid plants
Excluded Power plants do not produce,CH
CH, ) . . o
or its production is negligible
Excluded Power plants do not producgN
N,O ) . . o
or its production is negligible
It is not considered because it is
Active LFG capture and CO, Excluded part of the natural carbon cycle.
flarin i
= g CH, Included Included as main component of
= LFG
< N,O Excluded Not applicable
s} : It is not considered because it is
'% ggv(ieiombustlon for CO, Excluded part of the natural carbon cycle.
a , ;
generation CH, Included :_nFc(I;ded as main component of
N,O Excluded Not applicable

Project emissions thus include:

CH, from LFG that is generated by the landfill but eaptured and flared. It is estimated that
50 % of CHwill thus be destroyed, leaving 50% still releagedugitive emissions; and,

CH, from the incomplete combustion of landfill gadleres and in generator engines, accounted
for as project emissions

Emissions do not include:

4 See definition by the EB in Annex 8 of the EB’s"20eeting report.

5 per the Methodological TodTool to Determine Project Emissions from Flaringsa Containing Methanissued at the 24meeting of the
CDM Meth Panel in December 2006.
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CO, resulting from the conversion of Glihto CO, as a consequence of flaring. As this,G©
originally contained in the biomass held within thadfill, it is considered to be carbon neutral,
hence, long-term C{emissions are counted as zero.

Electricity required for the operation of the pmdjeactivity (primarily pumps, blowers, measuring
equipment and controls) is estimated to be less 188 kW in the initial project implementation deds
than 500 kW after the foreseen expansion, anddleistricity consumption will be deducted from the
gross level of electricity produced by the projaet will not be included in electricity sales te trid.

B.4.  Description of how the baseline scenario isedtified and description of the identified
baseline scenario

For the baseline identification, the project bougyda the site of the project activity where thesds
captured and destroyed and/or used. The projeshdaosy also includes all power plants in the
electricity system to which the project power plesntonnected.

For the proposed Ciudad Juarez landfill gas togneroject, the most plausible baseline scenarioldvo
be the business-as-usual scenario, i.e. the cadinelease into the atmosphere of the Ciudad Juarez
landfill gas, as is the norm in Mexico. Most laitldfin Mexico do not have any type of venting €yst
but release the LFG to the atmosphere uncontroltekpite regulations calling for controlled
management of LFG In the absence of the Project, the Ciudad Juaretill would continue to release
GHG emissions to the atmosphere. The proposeégiraill, at the least, capture and flare a portbn
the LFG generated by the landfill, thus convertitey methane content into G@nd reducing its
greenhouse gas impact. Furthermore, in the abs#ribe project, the business-as-usual scenariddvou
include fossil fuel-fired electricity from the gridWith the electricity generation component, aiedty
generated by the Project and sold to the grid thilis displace fossil fuel consumption from baseline
levels.

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

ACMO0O001 states that the Project’s additionality dddbe demonstrated and assessed usingabgfor
the Demonstration and Assessment of Additionaligysion 03 issued at the "®neeting of the CDM
Executive Board (EB) in February 2007. This towludes the following steps:

Step 1: Identification of alternatives to the pmjectivity consistent with current laws and
regulations.

Step 2: Investment analysis.
Step 3: Barriers analysis.
Step 4: Common practice analysis.

Step 5: Impact of CDM registration.

& According to EB 16 (October 2004) and EB 22 (Nokem2005) the current existing regulation in Mexaffecting the management of
landfill gas meets the necessary requirementsdbbeing considered in the baseline scenario caionl.
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Step 1: Identification of alternatives to the poject activity consistent with current laws and
regulations:

Sub-step 1a. Define alternatives to the project &uity:

The output or service of the project activity ididavaste management (SWM). Following theol for
the Demonstration and Assessment of Additionathg identified realistic and credible alternasive
available to the project participants or similavelepers that provide outputs or services comparabl
the proposed CDM project activity are:

1. Implementing the project activitwithout CDM assistance, i.e. the landfill operator would
invest in a LFG collection system, a high efficigrftaring system, as well as a LFG power
generation equipment and necessary equipment toyselectricity to the grid;

Capturing the LFG and encapsulating it for sale;

3. Building a fossil fuel-fired electricity generatigrlant (most likely a natural gas-fired turbine);
or,

4. Continuing the business-as-usual scenario, i.eguaipassive simple venting system, and not
implementing the project activity or any other ategive activities. This is, in fact, considered
to be the most likely alternative to the project.

The first three of the above alternatives all imgotapital investments that would result in revenaad
are thus credible as business propositions. HowelMEG flaring alone, without the electricity
generation component, is not considered by theeptgarticipants to be a credible alternative siihce
only involves cost but no revenues, whereas thgeBr®eveloper is a private company seeking financi
benefits. The final alternative, i.e. businesstsisal, would clearly be attractive to the Projeev@oper
should all other available alternatives fail toypd® adequate returns or pose undue risks.

These alternatives are also considered realistierms of technological feasibility and consistesith

the Project Developer’s core business objectiveSWM to recover methane gas, produce energy and
reuse organic waste materials in landfills. Otigpes of alternatives that do not involve the tmesit of
solid waste in landfills (i.e. building a waste imeration facility to produce energy) were not ddesed
realistic and credible alternatives available t® pinoject participants since they are not withia scope

of the Project Developer’s core business and nbbéwith its business objectives.

While alternatives to the Project exist, and anestgient with current laws and regulations, noreepk
for the business-as-usual scenario is currentlyl®ia the absence of CDM revenues.

Sub-step 1b. Consistency with mandatory laws andegulations:

The proposed project activity complies with all #gplicable laws and regulations. Basic envirortaden
regulation in Mexico (federal, state, and localicls asGeneral Law for the Prevention and Management
of Wasté of 8 October 2003, and particulaMOM- 083-SEMARNAT-20@3efine the specifications of
environmental protection related to the selectd®sign, construction, operation, monitoring ancute

" Ley General para la Prevencion y Gestion de Iasdres.

8 This is a Technical Regulation dated 20 October200
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of final disposal sites for municipal and hazardeakd waste. This comprehensive regulation presid
guidelines for the construction and operation aidfdls, as well as guidance on the collection,
utilization and/or flaring of the LFG. As such, thegulation does not specify minimum requirements
regarding the amount of gas to be collected aniizedi or flared. The regulation notwithstanding,
common practice demonstrates that existing lasdiill the country do not capture and flare or iliz
their LFG, as seen below in Step 4.

In addition, a careful review of the EB'’s stancetbe issue of national and/or sectoral policies and
regulations and their effect on baseline scenanidigates that NOM-083-SEMARNAT-2003 should not
be taken into account in the establishment of eelbes scenario for similar projects in Mexico.
Specifically, the 16th meeting of the EB (EB 16)Jchin October 2004 agreed on clarifications to the
treatment of national and/or sectoral policies amgulations in determining a baseline scenario. In
Annex 3 of the EB 16 Report, the EB differentiated ways to address four types of national and/or
sectoral policies that are to be taken into acceumn establishing a baseline scenario9. The yolic
defined as “Type L-" in paragraph 1 (c) appliesNOM-083-SEMARNAT-2003 described above.
Specifically, Type L- policies are defined as: “8®al mandatory regulations adopted by a local or
national public authority motivated by the reduntimf negative local environmental externalities/and
energy conservation and which would incidentalsoaleduce GHG emissions”.

However, further clarification on Type L- policiéms not been provided. Nevertheless, these pslicie
have similar impacts on hypothetical baseline sgesas would “Type E-" polici€§ for which further
clarification has been provided, and which are toobe taken into account in the establishment of a
baseline scenario because the regulation was pgateual following the adoption by the Conference of
the Parties serving as the Meeting of the Parbeth¢ Kyoto Protocol (COP/MOP) Decision 17/CP.7,
dated 11 November 2001. Moreover, further clamtfiitns on the consideration of national and/or
sectoral policies and circumstances in baselineastes issued at the ®2meeting of the EB in
November 2005 indicate that the economic situatiotie project sector should be taken into accaunt
the determination of the baseline scenario. Incee of landfills in Mexico, municipalities simptio

not have the resources to pay for LFG collectioth ffaring or utilization projects.

Furthermore, théTool for the Demonstration and Assessment of Autitity clearly states that only
laws that are enforced need to be considered imébermination of the baseline scenario. Neither
General Law for the Prevention and Management okté/aor NOM-083-SEMARNAT-2008rovide
specific requirements on the levels of LFG collector flaring that are required, and neither ioecgd
in Mexico. As a result, these two laws have nonbia&en into account in the establishment of albsse
scenario for LFG projects in Mexico.

The aforementioned three project alternatives @ia compliance with other existing laws that gov
SWM and energy production in Mexico These are:

® “Clarifications on the treatment of national asrcéectoral policies and regulations (paragraple}éi{the CDM Modalities and Procedures)
in determining a baseline scenario”, Annex 3, Repbthe 18" Meeting of the CDM Executive Board, 22 October 200

10 Type E- (“E minus”) includes National and/or seatgolicies or regulations that give positive camative advantages to less emissions-
intensive technologies over more emissions-intent@ehnologies (e.g. public subsidies to promatediffusion of renewable energy or to
finance energy efficiency programs).

1 pre-feasibility Study for Landfill Gas Recovery ddiilization at the Chihuahua LandfjlChihuahua, Mexico. p. 5-9. The World Bank,
June, 2005.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board page 13

The Federal Law of Parastatal Agencigkey Federal de Entidades Paraestatales”) Artiéles
10, 17, 18, 56 and 58; amaternal Regulations of the Ministry of Enerfif{Reglamento Interior
de la Secretaria de Energia”);

Law of the Energy Regulatory Commiss{tibey de la Comisiéon Reguladora de Energia”), and
the Manual of Regulations Related to the Supply and $dlElectricity for Public Service
(“Manual de Disposiciones Relativas al Suministr&/gnta de Energia Eléctrica Destinada al
Servicio Publico”);

General Law for the Prevention and Integral Manageimof Wasteg“Ley General para la
Prevencion y Gestion Integral de los Residuos”)ictviestablishes guidelines to be followed in
solid waste management and the creation of theoNatProgram for the Prevention and Integral
Management of Waste and the Remediation of Poll@res. According to its article 97,
official Mexican standards will establish the cdrais for site selection, design, construction
and operation of installations intended for theafimlisposal of municipal solid waste and
hazardous wastes in sanitary landfills or in cdiedosites. Moreover, this General Law will
determine in which cases it would be possible & and use landfill gas;

Draft Regulations for the General Law for the Pnetien and Integral Management of Wastes,
which establish that systems for the managemendepdsal of non-hazardous solid waste are
subject to state and municipal authorization amislation, and designates sanitary landfills as
the final disposal for non-hazardous waste;

General Law for Ecologic Equilibrium and Environn@inProtection Regulation§Ley General
del Equilibrio Ecoldgico y la Proteccion al Ambiel), and associated regulatiéhswhich
establish that the Ministry of Environment (SEMARNAwiIll formulate and implement the
National Program for the Prevention and Integrahbgement of Waste and conduct the initial
studies on integrated waste managenent;

General Health Lawwhich establishes the specifications for publiclteaervices and the
standards and measures to protect human healtimanave quality of life;

Mexican National Standardé'Normas Oficiales Mexicanas”), which establiste thorm and
procedures related to energy efficiency, envirorirae the power sector;

State Constitutionswith articles stipulating that municipalities put place adequate facilities
for providing public sanitation services;

State Laws for Environmental Protectjamhich refer to the obligation of each state tevant,
conserve and restore ecological equilibrium, a$ agto manage and dispose of non-hazardous
solid waste; and,

Cleaning Regulationsyhich regulate administrative, technical, legal @mgironmental aspects
of public services related to cleaning.

Since alternatives to the Project that are consistéh current laws and regulations have been
identified, the Project is considered to be addalaunder Step 1.

12 These regulations have not yet been published.

13 Also, Environmental Impact Study Regulation (“Regknto de Impacto Ambiental”), which provides adihigh-risk activities for
inflammability and explosives, and a list of highkractivities for toxicity.
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Step 2: Investment analysis

Per theTool for the Demonstration and Assessment of Aulditity, there are three options that can be
used for investment analysis: 1) simple cost amslfwhere no benefits other than CDM income exist
for the Project; 2) investment comparison analysisere comparable alternatives to the Project exist
or 3) benchmark analysis.

Sub-step 2a — Determine appropriate analysis method As the Project has potential to generate
revenues from electricity sales even in the abseh€ER income, th&ool for the Demonstration and
Assessment of Additionalitgpecifies that either investment comparison airgly®ption 1) or
benchmark analysis (Option lll) is appropriate.tiBmethods have been applied in this PDD, comparing
the capital cost requirements of the Project agdikedy alternatives, as well as comparing thej&ts
Internal Rate of Return (IRR) against an estabtigbenchmark.

Sub-step 2b and 2c — Option Il. Apply investment@alysis/calculation/comparison of indicators

Capital Cost Comparison: The cell of the Ciudad Juarez landfill that vk developed under this
project activity will be closed in 2008. Howevés, potential to generate additional revenues ahan
CERs is through electricity generation using theghs produced by the decomposed organic material
already contained in the landfill céll Thus, a comparison with viable alternatives trat likely to be
implemented in the Mexican context, whether byRneject Developer or other developers, would have
to take as an indicator the capital cost of thetaldty generation equipment itself. As statedtlie
Prospectiva del Sector Electrico, 2006 — 20dfepared by the Ministry of Energy (SENER), the
Mexican electricity sector is now strongly focusem utilizing natural gas for electricity generation
Consequently, the cost of a natural gas turbineldvbe the indicator used for comparison with thstco
of the generation equipment required by the Ciutlsatez Landfill Gas to Energy Project.

Investment costs associated with LFG-fired powantd are higher than those of conventional gad-fire
thermal power plants. Despite their use of anmettse unutilized fuel source, LFG-fired energy ptan
have fewer economies of scale and tend to be dnenagfstments, as well as being more expensive to
maintain and more sensitive to variations in fugddy and output, compared to conventional gasifire
systems. Furthermore, the Project Developer daéshave business experience with other power
generation alternatives, such as gas or diesel-fivéependent power producer (IPP) generator system
In either case, these alternatives would not etittee available LFG and are therefore, not of egeto

the Project Developer.

The table below shows the turnk&gosts per MW of the comparison technolotfiesemonstrating that
conventional gas-fired power generation systems@mgin Mexico are more financially viable on an
investment basis than small LFG generators.

4 Tipping fees are not considered to be part ofdhrlad Juarez landfill project activity since Bisge Juarez will only operate the LFG
collection and utilization.

15 prospectiva del Sector Electrico, 2006 — 20(SENER), page 90, graph 32.
18 Turnkey refers to the investment needed to puiveep plant in operation.

17 Excluding coal, which is being substituted in Mexby others sources of energy, as demonstratém:iRrospectiva del Sector Electrico,
2006 — 2015.
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Table 3: Installed Cost Comparison by Technologyper MW)

Technology Cost Comparison
Natural Gas Simple Cycle Gas Turbine Diesel Engine Landfill Gas Engine
Combined Cycle (Reciprocating)
(World Bank] (Boyce§ (World Bank} (Boyce¥ (World Bank} (U.S. EPA)
Size Range (MW) 300 0.5-450 50 0.02-25 5 1-15
Turnkey Cost 300,000 to 380,000 to 200,000 to 470,000 to
($/MW) 510,000 10 690,009 650,000 520,000 500,000 650,000 1,200,000

= Source: The World Bank “Technical and Economice&ssnent: Off-grid, Mini-grid, and Grid Electrifitan Technologies Summary

Report”, Discussion Paper, World Bank Energy UBitergy and Water Department. November 2005, p. 72

Source: Meherwan P. Boyce, Ph.D, P.E. (2002): Gabine Engineering Handbook, p. 8http://books.google.com/books?
id=nEc20xxT_uMC&pg=PP1&ots=BabjrDIliM&dqg=Gas+Turl@mEngineering+Handbook,&sig=nYek3zXtcJ2umNXkhWXOQxtB
9I#PPA4,M1

Source: Report on U.S. Methane Emissions 1990-2B&@ntories, Projections, and Opportunities fedRctions (EPA 430-R-99-
013) (September 199ttp://www.epa.gov/methane/reports/02-landfills.pdf

In the above comparison, a turbine option thatzetll the LFG directly for electricity generation wia

be even more expensive than the indicated recipnocangine, and the former are considered to be to
complex to operate and maintain in the current lkexisetting. For example, LFG may have significant
variations in pressure, energy content, moistunetesd, and often contains corrosive contaminants,
adding to the operational complexities and fuelcpesing requirements, as compared with centrally
distributed gas. Regardless, building a conveatigas-fired generation facility or utilizing a ded
generator would neither be compatible with the &bpPeveloper’s core line of business or capaediti
nor would it meet their objective of effectivehyiliting the LFG.

Sub-step 2b and 2¢ — Option Ill. Apply benchmark aalysis/calculation/comparison of indicators.

The project IRR was calculated in order to providecomparison with established norms and
expectations in Mexico for comparable investmerdjgmts. The assumptions used in this analysis
include:

Total Investment Cost: USD 11.7 milligehase 1) to USD 29 million (phase I1)
Landfill 0&M costs: USD 200,000 to UST31,581

Power plant 0&M costs: USD 0.015 per kWh

Cost escalation: 3.5%

Capacity factor: 90 %

Self consumption rate: 150 kW (phase |) to 488 (phase II)

Tariff: USD 0.077 per kWh (average)

Wheeling fee: USD 0.485 kwh

Under the assumptions above and in the absenc®bf @venues, investment in the LFG collection
system and generation capacity results in an IRRI# % or les&® This return is not considered by the
Project Developer to be adequate to compensatethi®rrisks and uncertainties of the Project.

BA significant factor contributing to this low IRR the high rate charged for wheeling power, whigkegthe Project a very low effective
electricity tariff.
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Furthermore, this IRR compares very poorly to a garative IRR hurdle rate for the country. In this
case, the rate of 28 day Mexico Treasury CertiéisdtCertificados de Tesoreria de la FederacioB a 2
dias”)”® was selected. To this hurdle rate of 7.03%, antgurisk rate premium of 3% was added,
contributing to a IRR hurdle rate of 10.03% for Mex In this comparison, the Project’s returns
compare quite unfavorably.

A sensitivity analysis was also applied to the IERulation to measure the impact, positive or tiega
of changes in the indicated parameters.

Table 4. Sensitivity Indicators

Sensitivity +10% -10% +10% -10% +10% -10% +10% -10%
Indicator investment | investment| tariff tariff production | production | O&M O&M
Relsg‘g'”g 0.82 % 3.64% | 547% -213%  2.33% 1.91%  -0.429%.23%

The sensitivity analysis shows that even significheneficial changes across a range of project
performance parameters does not result in the &®jHRR surpassing the stated IRR benchmark rate.
The sensitivity on the pessimistic side of the saa@ameters results in very low returns. As altexu
project volatility, where these performance expiates cannot be definitive, but rather only estiedbat

the investment decision point, these results walddrly lead to a no-invest decision by the Project
Developer.

The prospect of CDM revenues provides the only iB@ggmt mitigating factor against the above-
mentioned investment barriers in front of the PebjeCDM revenues help the Project overcome these
investment barriers by:

a. Offsetting the plant turnkey cost, including bolte tgeneration equipment and the landfill gas
collection system that provides the fuel sourceictvtare in this case heavily front-load the
project economics;

b. Improving the financial characteristic of the Patjencluding an improved debt coverage ratio,
and strengthening project cash flows with moreitiginternational hard currency; and,

c. Using the CDM future revenues to collateralize |ads providing the necessary capitalization
for investing in the Project. The combination akggy revenues and CER sales, along with the
use of ERPA revenues as collateral, is key to ngpéirerall project financing viable.

Step 3: Barrier analysis:

Sub-step 3a. ldentify barriers that would prevent he implementation of the proposed CDM
project activity:

The following categories of barriers: (a) InvestmnBarriers, (b) Technological Barriers, (c) Prewgl
Practice, and (d) Institutional and Regulatory Basrwere used in the analyses as explained below:

(a) Investment Barriers:

1% Banco de Mexico, official statistics as of 14 Fedry 2007 www.banxico.org.mx
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LFG systems, in general, have a difficult time sewy financing. This investment barrier is also
accentuated by the relatively high cost of captéh financial risks, and a relatively unsophiated
capital market in Mexico. Coupled with relativdimited access to international capital marketsicivh
are, in any case, more attracted to investmerdgdferent types of electricity generation ratheanh_.FG

to energy projects, it is difficult for such altative plants in Mexico to attract adequate capital.
External financing for LFG to energy projects iffidult to access as most local banks lack knowéeiig
this technology, and therefore, perceive LFG prsjéz have high risks.

The current open dumpsite waste disposal methodnfged municipal waste is considered standard
operating practice for municipal solid waste treatinn Mexico and in the region, and is also thedst
cost option, the only cost being the opportunitgtoof alternative land use. The inclusion of carbo
revenues has, therefore, become an important gatheo Project Developer's implementation and
financing strategy.

(b) Technological Barriers:

The predominant and most well-known technologysiolid waste disposal in Mexico is open dumping.
The market for municipal and industrial solid wastanagement equipment and services is one of the
least developed environmental market segments xidde Although the country generates over 80,000
metric tons of municipal waste each day, only at83.%6 of this waste is collected and only half o t
solid waste receives proper handling, confinemantreatment. Inadequate solid waste treatmehiiés

to lack of infrastructure and low levels of recygi Despite the estimated recycling potentialloée to

30 %, only an estimated 6 % of the total volumemainicipal waste is recaptured dailysolid waste
collection in Mexico depends heavily on personnghwo technical training and the separation of the
waste is carried out by an ever-increasing numiescavengers. In addition, industrial solid waiste
treated together with municipal solid waste.

While even managed landfills may appear to be “teeh”, the reality is that advanced management of
waste disposal requires a deliberate and holigiraach to site control, careful attention to waste
intake, placement, compaction and cover layerdeption of membrane systems, control of leacheates,
venting and flaring (which, in well-sealed landfiltan result in dangerous conditions if not moeitor
carefully and managed accordingly), and steady atjger of a collection system (which, if off-line,
requires rapid attention to dangerous methane ijpjild Gas supply and quality can also vary
significantly year-to-year and even day-to-day,ipgsdditional uncertainties in investment decision
increments of generating capacity.

Improper solid waste management is a universallpnobn Mexico, affecting air, water, and soil. As
mentioned above, the change from open landfillsmanaged systems, particularly in developing
countries, requires particular care in accommodatite needs and expectations of local people who
have become accustomed to making a living fromahdfill (‘picking’) and effectively transitioningo
“managed sorting” and “recycling”. If managed etfeely, this transition can benefit both the opera
and the local community in terms of operationab#ity, sustainability, and health. But if mishded, it
can result in a significant loss of site contratthindercuts the overall operation of the landiiit its
ancillary products of methane flaring and energwpdpction. These operational challenges are
collectively very significant, and while at facelwa they may not appear to pose a technologicaidvar
they account for risks that require a significamtrease in return on investment in order to make th
project attractive.
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Furthermore, local governments often lack the far@nresources and technical expertise to develop
modern solid waste management systems, and venhéew acquired experience with LFG projects.
Therefore, the Ciudad Juarez Landfill Gas to End?gyject would be among the “first of its kind” in
Mexico with subsequent technological challenges e implementation techniques required for the
local Project Developer. The lack of available kfexge of and confidence in the technology, esplgcial
among local governments which own and operate mostpsites, makes it difficult to develop such
projects. As a result, operators view this tecbgglas risky and prefer to maintain their wast@aks|
systems in the traditional fashion.

Overall, the project scenario involves higher pewg risks due to performance uncertainty and a low
market share of the new technology.

(c) Prevailing Practice:

As stated above, the LFG technology utilized in pingject activity is not common practice in Mexico,
and represents a higher risk alternative to theinkss-as-usual scenario. From the operator's
perspective, the open dump system is a cheap diicient way to dispose of municipal waste. Toejat
there has been very limited development of LFGeauiyj in Mexico, where landfills either have: (9 n
system for collecting, venting or flaring LFG; )(& passive system for venting LFG only (no flaying
(i) a passive system for venting and flaring LF@B; (iv) a system to actively collect and flareutitize

the LFG. With the exception of the Prados de landba in Mexico City, and the first phase of
Simeprodeso in Monterrey, Nuevo Leon, none of ttierolandfills have proper LFG collection and
flaring systems. In addition, only two LFG to egyeiprojects are registered in Mexico under the CDM:
(i) Santa Maria Chiconautla landfill in the Munieigy of Ecatepec; and (ii) the San Nicolas and
Cumbres landfills in the city of Aguascalientes.

(d) Institutional and Regulatory Barriers:

The Mexican electricity system, operated and omghiprimarily around two state-owned enterprises,
Comision Federal de ElectricidgCFE) and Luz y Fuerza del Centro (LFC), serves?®f the
population, but is strained by under-investment lmded private sector participation. In Mexidhe
Constitution designates power generation and Higion as exclusive rights of the State (except for
“auto-generators” with less than 20 MW of capacithich can sell power to the grid). This exclusivi
implies a special project structure where crossedt@ding with the final user is required in order
qualify for auto-generation. Under such arrangesjyemunicipalities and companies can purchase a
share in a renewable project and thus qualify &3-generators. Nonetheless, the auto-generasiillis
obliged to use CFE as an intermediary for the safeslectricity, having to pay a wheeling charge at
CFE’s discretion. Consequently, the transactioth stnucturing costs of such auto-generation preject
are high and some uncertainties remain in the adgy and wheeling arrangements, which limit the
potential of these projects to form the criticalssi@f a sustainable market. Internal risks adsoain
high, as cross- shareholdings between partners leglrecourse difficult if one party fails to pem.

Sub-step 3b. Show that the identified barriers woul not prevent the implementation of at least one
of the alternatives (except the proposed activity):

The barriers identified in Sub-step 3a do not pnétee implementation of at least one of the al@ves
projects identified.

Alternative 1. The implementation of the project activity withddDM assistance would be subject to
all of the significant investment, technologicahdafinancial barriers described in 3a. This apphoa
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fails to diversify the Project and does not provate adequate revenue stream to compensate for the
significant capital investments and risks. As dote the investment analysis, an LFG energy project
without CDM revenues provides too low a return ustify investment, therefore, the Ciudad Juarez
Landfill Gas to Energy Project would not be undegtaas such.

Alternative 2. The implementation of a project that captures arzhpsulates the LFG for sale would,
in the absence of CDM revenues, also face all @fsignificant investment, technological, and finahc
barriers described in 3a, being an expensive aftht#ogically challenging solution. In additiych

a project would have further difficulties, includirthe absence of a developed market or distribution
system for this application. Moreover, it wouldt i@ economically justifiable at current energycps

for a project of this size. Without CDM revenualernative 2 also represents an unattractive basin
proposition and would not occur as such.

Alternative 3. The identified barriers would not prevent the iempentation of a small fossil-fuel plant
such as a natural gas turbine. Electricity ger@rattilizing natural gas as fuel went up from 26.6f
the total Mexican electricity production in 199548.2% of the total production in 2085 Both the
CFE and IPPs continue to build natural gas-firegn{d for servicing the grid as well as for auto-
generation projects. Therefore, based on the ssilarends in the energy sector, this alternatweld
not be prevented by the barriers described, buwtlso would not be implemented by the Project
Developer as it would not utilize the gas resodirem the landfill.

Alternative 4: This alternative consists of the business-astustenario, i.e. not implementing the
Project or any other alternative activities. TEs0w, in fact, the most common practice in Mexacal
would likely occur in the absence of the proposegjget activity. Obviously, business-as-usual wioul
not be prevented by the barriers identified, btiteg it would occur in the absence of CDM revenues
precisely because of the identified barriers. Esv, while it is possible and likely for this ahative

to occur in Mexico, similar to Alternative 3, thidso would not utilize the available LFG, nor wottld
mitigate the GHG potential of the methane.

Step 4: Common practice analysis:

Sub-step 4a: Analyze other activities similar tolte proposed project activity.

Projects that capture and/or utilize LFG are vesy find limited in Mexico. So far, only a few laitidf

in the country have been designed to partiallyemblland flare the generated LFG. The table below
presents information on a representative samplanaffills. Nowadays, no LFG collection and flariag
utilization systems are being developed in Mexigth@ut considering carbon revenues.

Table 5: A Sample List of Landfills in Mexico

Landfill Location Comments
Aguascalle_ntes LFG to City of Aguascalientes Registered under CDM
energy project
Ecatepec LFG to energy Municipality of Ecatepec iRteged under CDM

20 Prospectiva del SectorEléctrico, 2006 — 2q8ENER), page23, graph 23.
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project
Puerto Vallarta LFG to Pending registration under
. Puerto Vallarta
energy project CDM
System to actively collect and

Prados de la Montafia Mexico City partially flare the LFG

LFG collection and utilization
project, funded with support
Monterrey, Nuevo Leon from the Global Environment
Facility (GEF) as a
demonstration project

Simeprodeso (phase 1)

Duranao Durango City, No system for collecting,
g Durango venting or flaring LFG
Culiacan Culiacan, Sinaloa Passive system fpr venting of
LFG only (no flaring)
Socavon San Jorge Metgpec, State of Pa;swe system for venting and
Mexico flaring LFG
El Verde Leon, Guanajuato Pa;swe system for venting and
flaring LFG
Bordo Neza State of Mexico No system for_ collecting,
venting or flaring LFG
. Puebla City, No system for collecting,
Chiltepeque Puebla venting or flaring LFG

No system for collecting,

Bordo Poniente Mexico City venting or flaring LFG

Source:Project 0425. Aguascalientes — EcoMethane Lan@fils to Energy Project

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

As mentioned above in sub-step 4a, only five ldisdfi Mexico have collection and flaring or utiiion
schemes on them, and the conditions for the deredap of each of these systems were very unique.
Furthermore, three of them have been or are baingldped under the CDM context.

Step 5: Impact of CDM reqistration:

As shown through the previous steps, the Projexetsfa wide range of barriers, both real and pezdeiv
which make it very unlikely for it to be undertakeithout the benefits that CDM revenues can bring.

From an investment decision perspective, the addingevenues from the sale of CERs provides a
significant improvement to the return on investmamibking it an acceptable business proposition
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despite the remaining risks of future waste suppbgrational challenges, durability of a power paise
contract and tariffiwheeling levels, and other s As shown in the Investment Analysis in S2ep
above, the IRR for the Project as a landfill/getieraproject without CDM revenues falls below 2.1 %
which is well below the threshold required for tReoject Developer. Even the introduction of more
optimistic assumptions in the sensitivity analyfsigs to bring the IRR up to the established beratkn
which is an investment hurdle rate of 10.03 %. tHe same sensitivity analysis, more pessimistic
assumptions also reveal significant downsides tieguirom a range of variables, over which the Bcbj
Developer has little control. These include thesteastream to the landfill, the actual gas outguhe
landfill, assurance of payment for power, and el of electricity tariffs. However, if the revess
from the sale of the CERs are taken into consiaergtonsidering a price of USD 8 per t@g", the
Project’s IRR rises to 10.22%, which is above thtalelished benchmark.

Addressing Investment Barriers: In financial terms, the injection of CDM revenuesables the
Project to bear the large upfront investment castmificantly increasing cash flow and improvingbd
service coverage ratio. The existence of this megestream strengthens the likelihood of finding
creditors and equity providers willing to invest tine Project against the guarantee of future CDM
revenues. The potential future CDM revenue streamalso be used as collateral to raise debt tarekp
the Project in the future, enabling the Project &epers to maximize the ERs that can be genereded f
the Project.

CDM reqistration is, therefore, vital for the Prcije financial viability since the flaring comportenith
CDM yields no revenues and there is, otherwisanoentive to collect and flare the LFG. The apjaiov
and registration of the Project as a CDM activitgupled with collateralization of CER revenues to
satisfy loan terms, will enable the Project to heatosure on the financing required in order fog th
Project to be undertaken. If the carbon markegredd beyond 2012 such that CDM revenues for the two
renewed crediting periods of 2013-2019 and 2020202 realized, the impact of these revenues on the
project returns could be even greater, dependinghenfuture price of CERs. However, residual
uncertainty on post-2012 ERPA contracts remainstarpially significant project risk.

The prospect of CDM revenues provides the only iBagmt mitigating factor against the above-
mentioned investment barriers faced by the Proje€DM revenues help the Project overcome these
investment barriers by:

a. Offsetting the plant turnkey cost, including bothetgeneration equipment and the LFG
collection system that provides the fuel sourcahlmf which in this case are heavily front-
loaded;

b. Improving the financial attributes of the Projdagluding an improved debt coverage ratio, and
increased cash flows with more liquid, internatidmard currency; and,

c. Collateralizing loans, thus providing the capitatian required for the realization of the Project.
The combination of energy and CDM revenues, aloith ¥he use of the ERPA as collateral,
make the Project financially viable.

Addressing Technological Barriers: The transition from simple open dumping to manalgedifills,
and in particular the addition of controlled metharapture to generate electricity and achieve ¢jloba
benefits, requires careful attention to a wide eanfjchallenges in terms of site control, protectad

2L According to the World Bank Market Study “Statelafrends of the Carbon Market 2006, p. 36, Eurapgaion buyers paid between US$
8 and US$ 24 per CER upon delivery.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board page 22

membranes, waste deposition, leachate controlpgasmgement, management of electrical generation,
continued field expansion, and operations and renarice. In Mexico, where a complete operational
track record in dealing with these issues is ydbdcestablished, these technical challenges coatelic
the decision to invest. While revenues from CDM #&pically viewed in terms of their impact on
investment returns, the existence of these revealsesprovides confidence that the Project will dnav
adequate resources to properly address all oédisnical requirements. With regard to the genamati
component, electricity revenues alone without CDMuld not be sufficient to overcome financing
challenges and provide adequate incentive to takéhe technical risks. The collective income stiea
composed of CDM revenue combined with electricifes, on the other hand, provides sufficient
diversification and mitigation of risks such th&etinvestment in the Project can proceed and the
technology transfer to the host country can takeel

Addressing Barriers Due to Prevailing Practice: The disposing of mixed municipal waste in open
dumpsites is considered standard operating praictibtdexico for municipal solid waste treatment. iSh
prevailing practice represents the lowest costooptivhere the only cost incurred is the opportuodsgt

of alternative land use. The highest priority fleost municipalities is compliance with federal atate
regulations on waste disposal. While municipdaitigave an inherent interest in minimizing local
environmental and social impacts, they are alsa kgeminimizing their disposal costs. At the préase
time, they are not required to address global enmental impacts such as methane. By facilitating
experience with LFG recovery and power generati@M registration for the Project will help build
awareness of actions that can be taken at the legal but have global results, which in turn will
translate into multiple benefits to other landfidvelopers and Mexico in general. The Projecbisqul

to have a positive global impact, both in termscoftributing to the penetration of renewable energy
technologies into the Mexican energy market andeed) GHG emissions.

Addressing Institutional and Requlatory Barriers: As with the technological barriers discussed
above, the financial impact of CDM registration ardenues enables the Project Developer to not only
accept institutional and regulatory risks, but atsomanage them effectively to build a positive
experience in LFG collection and power generati@ven though the Project’s CDM registration may
have little immediate impact on the existing preferes for certain generation technologies and fuels
the Mexican power sector, successful implementadiosuch projects will at a minimum contribute to
much needed diversification in the sector. Sirtylanunicipal and provincial governments’ experiesc
with the Project, as well as subsequent CDM-lingegjects, will build broader understanding of lahdf

to energy operations and the importance of progidiear signals on regulatory and enforcement gsue
which in turn will ensure ongoing investment instlirea.

Summary: The above-mentioned impacts of CDM registratiosifively influence the decision by the
Project Developer to proceed with its investmerd iarge, high-risk, but highly beneficial projeCDM
registration provides critical financial and othmnefits that secure the Project’s viability andphe
overcome a range of barriers.

As all of the above steps have been satisfiedC! Project activity is not considered to be the
baseline scenario, i.e. the Project is additional.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:
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ACMO0001 version 5 (EB 28) was chosen as applicablthe Project, which is a LFG capture project
activity where the baseline scenario is the padiaiotal atmospheric release of the gas and tbggr
activities include situations such as:

- The captured gas is flared,; or,

- The captured gas is used to produce energy (eegtrieity/thermal energy), but no emission
reductions are claimed for displacing or avoidingrgy from other sources; or,

- The captured gas is used to produce energy (eegtrieity/thermal energy), and emission
reductions are claimed for displacing or avoidingrgy generation from other sources.

The Project therefore fulfils the conditions of @pt (c), and thus ACMO0001 is considered to be an
appropriate methodology for the Project.

ACMO0002 Version 6 (May 2006), “Consolidated Methtmlyy for Grid-Connected Power Generation
from Renewable Sources” has been chosen per g@dameCMO0001 to estimate the ERs resulting from
displacement of fossil fuel-based electricity gertien.

Project Emissions:

ACMOO001 clearly states that possible £@&missions resulting from fuels other than the veced
methane should be accounted for as project emssi® no other fuels are used within the project
boundary, such emissions have not been taken ctouat for the proposed project activity. When the
project generates electricity, project emissiommsnfrthe Project’s internal electricity use are deedc
from the ERs from its gross electricity generatitinys, only the ERs for net electricity generatad a
sold to the grid are claimed. As a result of tm$ting-out, project emissions are zero. The irteuse

of electricity for the operation of the Project Mde monitored and taken into account for the ER
calculation.

ACMO0O001 also considers the project emissions friarig of the residual gas stream and refers for it
determination to the procedure described in“Thaol to determine project emissions from flaringsgs
containing methane”.

This tool is applicable under the following condits:

The residual gas stream to be flared contains heratombustible gases than methane, carbon
monoxide and hydrogen;

The residual gas stream to be flared shall be btdafrom decomposition of organic material
(through landfills, bio-digesters or anaerobic lag® among others) or from gases vented in coal
mines (coal mine methane and coal bed methane).

Baseline emissions:

The baseline is the atmospheric release of thalgfasugh the baseline methodology considers thatso
of the methane generated by the landfill may bdurad and destroyed to comply with regulations or
contractual requirements, or to address safetyoalod concerns. The Ciudad Juarez landfill curgentl
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does not have any LFG collection or flaring systeNo fossil fuel consumption exists for the Project
under the baseline scenario.

Leakage:

Per ACM0001, no leakage effects correspond to thggt activity of LFG capture and flaring.

Emission Reductions:

ACMO0002 is used only to calculate the £émissions factor (CEF) to determine the,€dnitigated by
the Project as fossil fuel-based electricity iptiised when the Project provides energy to the grid

The baseline emission factor (CEF) is calculatedaasombined margin (CM), consisting of the
combination of operating margin (OM) and build mar@BM) factors according to the following three
steps.

STEP 1. Calculate the Operating Margin emission faor(s) (EFom,y) based on: the Simple OM
method since low-cost/must run resources5 constlags than 50% of total grid generation in awerag
of the five most recent years and is calculagdgnté using the full generation-weighted average for
the most recent 3 years for which data are availabthe time of PDD submission.

The Simple OM emission factoEFow simpie y IS Calculated as the generation-weighted averaussens

per electricity unit {C@MWh) of all generating sources serving the systeanincluding low-operating
cost and must-run power plants:

F,, " COEF,

EFoM,y = 1 GEN

Iy

Where:

Fi;y Is the amount of fuel(in a mass or volume unit) consumed by relevantgg@murces in year(s)y,
COEFi,j is the CO2 emission coefficient of fue{tCO, / mass or volume unit of the fuel), taking into
account the carbon content of the fuels used leyvaslt power sourcgsand the percent oxidation of the
fuel in year(sy; and

GEN;, is the electricity (MWh) delivered to the grid byusce;j.

The CQ emission coefficient COE#s obtained as:

COEFR = NCV, * EF¢p,* OXID;

Where:

NCV; is the net calorific value (energy content) pessnar volume unit of a fuel i;

EFco2; is the CO2 emission factor per unit of energyheffuel i; and
OXID; is the oxidation factor of the fuel.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board page 25

STEP 2. Calculate the Build Margin emission factor(EFgy,) as the generation-weighted average
emission factor tC@MWh) of a sample of power plants, as follows:

F oy ©COEF

EFBM'y = hm

GEN

my
m

Where:

Fi my is the amount of fuel(in a mass or volume unit) consumed by relevantgg@eurcesnin year(s)

Y,

COEF;, is the CO2 emission coefficient of fue(tCO, / mass or volume unit of the fuel), taking into
account the carbon content of the fuels used leyagit power sources and the percent oxidation of the
fuel in year(sy; and

GEN,, is the electricity (MWh) delivered to the grid byuscem

The Build Margin emission factdEFgy,, ex-anteis based on the most recent information available on
plants already built for sample groapat the time of PDD submission. The sample gnougonsists of
the power plant capacity additions in the eledlyisiystem that comprise 20% of the system generatio
(in MWh) and that have been built most recently.

STEP 3. Calculate the baseline emission fact@&fy as the weighted average of the Operating Margin
emission factorgFowm,) and the Build Margin emission factdKgy,):

EFy =Wom * EFOM,y + Wgm * EI:BM,y

Where the weights/ioy andwgy, by default, are 50% (i.enom = Wem = 0.5), andEFomy andEFgy,, are
calculated as described in Steps 1 and 2 abovaranekpressed in tGMWh.

Following ACMO0001 the Project's ERs achieved during a given yeantill be the difference between
the amount of ClHactually destroyed or combusted during the yelsiD(ojec:y) and the amount of CH
that would have been destroyed or combusted duhiagyear in the absence of the project activity
(“MD reg,y’ 22 times the GWRL , plus the net quantity of electricity displacagtidg the year (“ELy")
multiplied by the C@emissions intensity factor (“CEEuiciy,y), Minus the incremental quantity of fossil
fuel®, during the year y (E) times the C@ emissions intensity factor of the fuel used toegate
thermal or mechanical energy (Clrfnaly-

The formula to calculate the project ERs is théofeing:
ERyz (MDproject,y - I\/IDreg,y) X GWPCH4 + ELy X CEFeIectricity,y_ ETy X CEI:ThermaI,y
Where:

ER, is emissions reduction, in tons of €&yuivalents (tCae);

22 Reg =regulatory and contractual requirements.

2 Defined as the difference between the amount séifféuel used in the baseline and that used dutirgProject’s operation.
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MD proiecty IS the amount of methane that would have beerrajest or combusted during the
year, in, tons of methane (tQH

MD .4y is methane that would be destroyed in the absehdbe project activity in year y
(tCH,);

GWPcp, is the Global Warming Potential of methane (€ QCH,);
EL, is net quantity of electricity exported during ygain megawatt hours (MWh);

CEFeiecuiciyy IS the CQ emissions intensity factor of the electricity dasged, in tCQe/MWh.
This can be estimated using ACM0002 when grid gl@tt is used or displaced;

ET , is the incremental quantity of fossil fuel, defined as thfference between the amount of
fossil fuel used in the baseline and that usednduttie Project’'s operation during the year y, in
TJ; and,

CEF themaiy is the CO, emissions intensity factor of the fuel used to egate thermal or
mechanical energy, in tG&'TJ.

As the proposed project activity does not includbeamal component, the following simplified eqoati
will be applied to estimate the ERs:

ERy= (MDproject,y - MDreg,y) X G\NPCH4 + ELy X C:EFeIectricity,y

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

Data / Parameter: Operating Margin Emission Factor(EFowm,y)

Data unit: Tons of CedMWh

Description: CQemissions intensity factor of the electricity desped

Source of data used: Official statistics. DepartnoériEnergy

Value applied: 0.6464

Justification of the The ERwy is calculated according to the equations in “Céidated baseline

choice of data or methodology for grid-connected electricity genematirom renewable sources”
description of (ACM0002), based on fuel consumption and elecyrigieneration data for

measurement methods plants connected to the grid, provided by Mexicdiic@l Statistics.
and procedures
actually applied : Detailed information is attached to Annex 3.
Any comment:

Data / Parameter: Build Margin Emission Factor (ERsy.y)

Data unit: Tons of C&MWh

Description: CQemissions intensity factor of the electricity desped

Source of data used: Official statistics. DepartnoériEnergy

Value applied: 0.4496

Justification of the The ERw, is calculated according to the equations in “Céidated baseline

choice of data or methodology for grid-connected electricity genematirom renewable sources”
description of (ACM0002), based on fuel consumption and elecyrigieneration data for

measurement methods plants connected to the grid, provided by Mexicdiic@l Statistics.
and procedures Detailed information is attached to Annex 3.
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actually applied :
Any comment:

Data / Parameter:

Fuel Quantity (F,)

Data unit: Giga Joules

Description: Amount of each fossil fuel consumed by each powarce / plant
Source of data used: Official statistics. DepartnoériEnergy

Value applied: 280,698,171

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

Based on fuel consumption for plants connectedht® drid, provided by
Mexican Official Statistics.
Detailed information is attached to Annex 3.

The value applied corresponds to fotell consumption of the latest main 13
plants built were used since their electricity gatien in 2005 accounts for
just over the 20% of the Mexican System generatid?005 (43,794 GWh)

Data / Parameter:

Emission Factor Coefficient (COE))

Data unit: tC/TJ

Description: CQemission coefficient of each fuel type i

Source of data used: IPCC Default values

Value applied: Oil-based 20.2
Natural gas 15.3
Coal 25.8

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

According to Methodology ACM0002 IPCC Default vadugave been chosen
Detailed information is attached to Annex 3.

Data / Parameter:

Electricity Quantity (GEN;)

Data unit: Mwh

Description: Electricity generation of each power source / plant
Source of data used: Official statistics. DepartnoériEnergy

Value applied: 44,477,000

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

Based on electricity generation of plants connedtethe grid, provided by
Mexican Official Statistics.

Detailed information is attached to Annex 3.

Data / Parameter:

Carbon Emission Intensity FactoCEFgjectricity.y)

Data unit:

Tons of CeMWh
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Description: CQemissions intensity factor of the electricity desped

Source of data used: Official statistics. DepartnoériEnergy

Value applied: 0.5480

Justification of the The CEFReciciy,y iS calculated according to the equations in “Ctidated

choice of data or baseline methodology for grid-connected electrigéyeration from renewable

description ofl sources” (ACM0002), based on fuel consumption aledtecity generation

measurement methodslata for plants connected to the grid, provided/iexican Official Statistics.

and procedures Detailed information is attached to Annex 3.

actually applied :

Any comment:

Data / Parameter: Regulatory requirements relating to landfill gas projects

Data unit: Review

Description: The regulatory requirements will becked once a year and in case of
changes, necessary adjustments will be made.

Source of data used: National legislation and mimgaegulations

Value applied: Current regulation. Further inforrmatcan be found in Section B.5

Justification of the Although the methodology only requires recording thata at the renewal of

choice of data ofthe crediting period, the information will be reded annually, to use it far

description off changes to the adjustment factor (AF) or direatlyMD,4, at renewal of the

measurement methodsredit period.

and procedures

actually applied :

Any comment:

Data / Parameter:

Data unit:

Number

Description:

Model correction factor to account floodel uncertainties

Source of data used:

Tool to determine methane emissions avoided frampthg waste at a solid
waste disposal sitdefault value

Value applied:

0.9

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

The value of this parameter (0.9)is the one recond®e in the“Tool to

determine methane emissions avoided from dumping vgée at a solid waste

disposal site”, approved in the EB 26 meeting as Annex 14, anddanrthe
5 Data and Parameters Not Monitored Sect(ptB3)

Any comment:

Oonk et el. (1994) have validated s®vandfill gas models based on 17
realized landfill gas projects. The mean relatir@reof multi-phase models
was assessed to be 18%. Given the uncertainBesiated with the model,
and in order to estimate ERs in a conservativenaara discount factor of
10% is applied to the model results.

Data / Parameter:

OX

Data unit:

Number

Description:

Oxidation factor (reflecting the améohmethane from solid waste disposal
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site (SWDS) that is oxidized in the soil or otheatarial covering the waste)

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories

Value applied: 0

Justification of the Managed solid waste disposal site not covered axttlizing material, such as
choice of data of soil or compost.

description of

measurement methods

and procedures

actually applied :

Any comment:

Data / Parameter: MCF

Data unit: Number

Description: Methane correction factor

Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories
Value applied: 1.0

Justification of the The Ciudad Juarez landfill is an anaerobic, man&WDS.
choice of data of

description of

measurement methods

and procedures

actually applied :

Any comment:

The MCF accounts for the fact that anaged SWDS produce less meth
from a given amount of waste than managed SWDSjuseca larger fractio
of waste decomposes aerobically in the top laykusimanaged SWDS.

ane

=}

Data / Parameter: K
Data unit: Number
Description: Decay rate for the waste type |

Source of data used:

IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories (adapted fr
Volume 5, Table 3.3)

Value applied: Waste type Kj
Pulp, paper and cardboard 0.040
Wood & Straw (excl. lignin) 0.020
Garden{Park Waste (organic 0.050
putrescibles)
Food, food waste, beverages and 0.060
tobacco

Justification of the

choice of data of

description of

measurement methods

and procedures

actually applied :

Any comment:

Long-term averages based on statistata obtained from the EIA study for

the project activity.
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Data / Parameter: F

Data unit: Number

Description: Fraction of methane in the SWDS gadufwe fraction)

Source of data used: IPCC 2006 Guidelines for MatiGreenhouse Gas Inventories

Value applied: 0.5

Justification of the

choice of data of

description of

measurement methods

and procedures

actually applied :

Any comment: This factor reflects the fact that sahegradable organic carbon does not
degrade, or degrades very slowly, under anaeraditons in the SWDS. A
default value of 0.5 is recommended by IPCC.

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

ACMO0O001 is used for the ex-ante calculation of ERs the Project, specifically using Option (c)tbé
Consolidated Methodology, where the gas capturedasl for electricity generation and ERs are cldime
for displacing or avoiding energy from other sostCEhisex-anteestimate is for illustrative purposes, as
ERs will be monitoree@x-post according to the methodolagy

As per AMCO0001, the following equation will be ajgal to estimate ERs:
ERy: (MDproject,y - MDreg,y) X GWPCHA + EI—y X CEFeIectricity,y' ETy X CEI:Thermal,y
Where:

ERyis emissions reduction, in tonnes of C&guivalents (tCO2e)

MD project,y IS the amount of methane that would have beenaestfcombusted during the year,
in, tonnes of methane (tGH

MD ¢4,y is the amount of methane that would have beenaegstfcombusted during the year in
the absence of the project, in, tonnes of metheid,)

GWP¢y, is Global Warming Potential value for methane foe first commitment period is 21
tCO.e/tCH,

Ely is the net quantity of electricity exported duriyear y, in megawatt hours (MWh).
CEFeiecriciyy IS the CO2 emissions intensity of the electricisptaced, in tCge/MWh.

ETy is incremental quantity of fossil fuel for energquirement on site under project activity
during the yeary, in TJ

CEFhermaiy is the CQ emissions intensity of the fuel used to generarmal/mechanical
energy, in tC@/TJ

And where:

M Dproject,y =M Dflared,y+ M Delectricity,y;
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MDtiaredy = (LFGrarey * W cray * Dcha) — (PBiarey / GWPRHY);
MDeiectricityy = (LFGelectricity,y * W cray * Dcna); and
MD reg,y= MDprojecty* AF

Where:

MDrareqy IS the quantity of methane destroyed by flaring;
LFGrare,y IS the quantity of LFG fed to the flare;

W crayiS the average methane fraction of the LFG;
Dcrais the methane density;

PEirey are the project emissions from flaring of thedeasai gas stream determined following the
procedure described in thol to determine project emissions from flaringsg® containing
Methane

MDeiecrricity,y IS the quantity of methane destroyed by generatfaiectricity;
LFGeecricity,y IS the quantity of landfill gas fed into electticgenerator; and

AF is an adjustment factor

The quantity of LFG (BEusswos,) that would have been destroyed or combusted by Rioject
(MDprjecty is estimated using theool to determine methane emissions avoided frampthg waste at a
solid waste disposal site. The calculation is based on a multi-phase firseomecay (FOD) model,
where the amount of methane produced in the yéAE+4 swos,) is calculated as follows:

y . .
BEchsswosy= - (1-f) - GWPeuy - (1-OX) %f - F - DOG - MCF - W, - DOG; - "0 . (1- &)
I A

Input values to the multiphase model are specifidtie table below:

Table 6: Multi-phase Model Input Values

Parameter Note Value used
model correction factor 0.9
f fraction of methane captured at the 0

SWDS and flared, combusted pr
used in another manner

GWP Global Warming Potential of 21
methane

OX oxidation factor 0
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F fraction of methane in the SWDS gas 0.5
DOC; fraction of degradable organic 0.5
carbon
MCF methane correction factor 1
amount of organic waste typ¢
Wi« prevented from disposal in the As per waste profile
SWDS in the yeax
Waste type DOCG;
Pulp, paper and 44
cardboard
Wood & Straw (excl.
L 50
lignin)
" ) ) Garden/Park Waste 49
DOC; fraction of degradable organic (organic putrescibles
carbon Food, food waste,
beverages and 38
tobacco
Textiles 30
Waste type Kj
Pulp, paper and
cardboard 0.040
\_Nopd & Straw (excl. 0.020
lignin)
decay rate for the waste type Garden/Park Waste
Kk @ (organic putrescibles 0.050
. Food, food waste,
beverages and 0.060
tobacco
j waste type category -
MAT @ mean annual temperature 19.7 centigrade
MAP @ mean annual precipitation 223.8 mm
PET @ potential evapo-transpiration 2420 mm

BSource: Tool to determine methane emissions agididen dumping waste at a solid waste disposal site

@ Source: Project EIA.

Table 7: Waste Content by Type
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Waste type Percentage (%)
Pulp, paper and
Cardboard 15.16
Wood & Straw 1.44
(excl. lignin)
Garden/Park Waste
. . 3.6
(organic putrescibles)
Food, food waste, 43.48
beverages and tobacco
Total 63.68
Inorganic 36.32

The amount of LFG flared is given by the followieguation:
MDfIared,y = (I—FGfIare,y * W CH4y * DCH4) - (PEIare,y / G\NF:’CH4)

The project emissions from flaring of the residgas streamREq..y) are estimated using thool to
determine project emissions from flaring gases a@ioittg methane.

8760 GPW
I::’Eflare,y = ™ RG,h * (1 - flare,h) * —__cht
- 100(

Where:
TMgen is the mass flow rate of methane in the residusligahe houh; and,
fiare,n 1S the flare efficiency in hour.
For theex-antecalculation, the flare efficiency is consideredb® 97 % based on the flare supplier
specifications. However, the actual hourly flarBoggncy will be monitored according to the monitay
methodology stated in thEool to determine project emissions from flaringsgs containing methane
and taken into account for tle&-postproject emissions calculation.
For the amount of methane destroyed in the basstierario, we use the following equation:
I\/IDreg,y = I\/IDproject,y * AF
Where:

MD .4y is methane that would be destroyed in the absehdbe project activity in year y
(tCHy,);
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MD proect,y IS the amount of methane that would have beenajest/combusted during the year,
in, tons of methane (tCH and,

AF is the adjustment factor in percentage (%).

The AF was considered as zero. This value is jadtibased on the fact that the regulatory requingésne
do not indicate any specific amount of gas coltettnd destruction or utilization and that in picet
no amounts of LFG are actually collected and flaretthe Ciudad Juarez landfill. TherefohD g, will
be equal to zero for thex-anteER calculation. Nevertheless, laws and regulatieitisbe periodically,
and at least once a year, reviewed and the AFbeilinodified accordingly in case any law or regolati
requires a minimal amount of methane to be captaneidor destroyed.

With the premises stated above, the ERs from LR&uca in the Ciudad Juarez landfill for the first
crediting period are summarized in the table below:

Table 8: Annual ERs from LFG Capture During the First Crediting Period

SESET Total Emissions
Reduction LFG Project Emissions : :
Year . o Reductions Landfill
Project Activity (tCO2e) (tCO2e)
(tCO2e)
2007
(July 1 through Dec. 31) 47,135 1,414 45,721
2008 91,097 273 90,824
2009 88,031 264 87,767
2010 85,067 255 84,812
2011 148,509 446 148,063
2012 143,510 431 143,079
2013 138,680 416 138,264
2014(Jan 1 through June 30Q)
67,006 201 66,805
Total 809,035 3,700 805,335

The ERs from the displacement of fossil fuel-baged electricity generation are determined using th
grid emission factor calculated in detail in Anri@XBaseline Information) and an estimation of tlke¢ n
quantity of electricity displaced by the Projeétor the purposes @x-antecalculations, the maximum
power installed and available for export to thaldn phase |, which is forecasted to start openatio
2008, is 6.4 MW, and the maximum power installed amailable for export to the grid in phase I,
which is forecasted to start operations in 20120i8 MW. Any electricity consumed on-site for jent
operations will be deducted from gross generations, ERs will only be claimed for the net eledtyic
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supplied to the grid. However, the actual eletiriexported to the grid will be monitored and taketo
account for thex-postproject emissions calculation.

According to ACM0002, the electricity baseline esnis factor is calculated as the weighted averdge o
the Operating Margin emission fact&Hoyv,) and the Build Margin emission factd€Kgu,) where the
weightswOM andwBM, by default, are 50% (i.enOM=wBM = 0.5). This is presented below.

Mexican Grid OM Ex Ante (tCO2/MWh) 0.6464
Mexican Grid BM Ex Ante (tCO2/MWh) 0.4496
Mexican Grid CM Ex Ante (tCO2/MWh) 0.5480

Against this combined margin emission factor, theusl ERs generated by the Project as a result of
displacing fossil fuel-based electricity generatiorthe first crediting period are summarized ia thble
below.

Table 9: Annual ERs from Electricity Displaced Duling the First Crediting Period

Year Emission_s _Redyctions from
Electricity Displaced
(tCO2e)
2007
(July 1 through Dec. 31)
0
2008
27,003
2009
27,003
2010
27,003
2011
87,757
2012
87,757
2013
87,757
2014
(Jan 1 through June 30) 43,878
Total 388,158

| B.6.4 Summary of the ex-ante estimation of emissiaeductions: |

The ex-anteERs are calculated as the sum of the ERs fronh B project activity (1) and ERs due to
electricity displacement (2), minus the project €ions due to flaring of the residual gas stream (3




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board page 36

Based on the calculations above, the implementatidhe project activity will result in a conserives
ex-anteestimation of ERs, calculated at an annual aveohggproximatelyl66,912 tCQe for the first
crediting period.

Estimates of tons of C@ abated for multiple years are as follows. Theseshown in detail in table 10
below:

First 7 years: 1,168,383 tG©

First 14 years: 2,637,961 tGO

First 21 years: 3,854,965 tG©
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Table 10: Total Annual ERs from the Project*

Emission Emissions Reductions . .
; s Project Total Emission
Year Reductions from from_EIectr|C|ty Emissions Reductions
LFG Capture Displaced (tCO2e) (3) (tCOse)
(tCO2e) (1) (tCO2e) (2) z
2007
(July 1-
Dec. 31)
55,642 0 1,669 53,973
2008
105,857 27,003 318 132,542
2009
100,694 27,003 302 127,395
2010
95,783 27,003 287 122,499
2011
164,602 87,757 494 251,865
2012
156,574 87,757 470 243,861
2013
148,938 87,757 447 236,248
2014
(Jan. 1~ 70,837 43,878 2125 114,503
June 30)
Total 898,929 388,158 4,199.5 1,282,886

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

B.7.1 Data and parameters monitored:

Data / Parameter: LFGitary

Data unit: N

Description: Total amount of LFG captured
Source of data to be | Project Developer

used:

Value of data applied | 14,901,014 (average)
for the purpose of
calculating expected
emission reductions in
section B.5

24 No leakage effects need to be accounted for carneipg to the project activities of LFG capture dlading, as per ACMO0O1.
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Description of

Data will be measured continuously by the Projestdédoper using a flow meter.

measurement methods The flow meter will be maintained and calibratedularly in line with the

and procedures to be
applied:

manufacturer’'s requirements. This will ensure thie accuracy of th
measurement instrument is maintained, which caasksemed to be < 3%. D
to be aggregated monthly and yearly.

ta

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemazicd testing regime to
ensure accuracy.

Any comment:

Data / Parameter: LFGrared.y
Data unit: Nm
Description: Amount of LFG flared

Source of data to be
used:

Project developer

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

767,807 (average phase I)

Description of
measurement methods
and procedures to be
applied:

5 The flow meter will be maintained and calibrateduiarly in line with the

Data will be measured continuously by the Projestddoper using a flow mete

=

manufacturer’'s requirements. This will ensure thiae accuracy of th
measurement instrument is maintained, which caaskeamed to be < 3%. Data
to be aggregated monthly and yearly.

D

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemasicd testing regime to
ensure accuracy.

Any comment:

10% methane captured

Data / Parameter: LF Gelectricity.y
Data unit: N
Description: Amount of LFG combusted in power plant

Source of data to be
used:

Project developer

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

6,910,266 (average phase I)

Description of
measurement methods
and procedures to be
applied:

5 The flow meter will be maintained and calibrateduiarly in line with the

Data will be measured continuously by the Projestdédoper using a flow mete

=

D

manufacturer’'s requirements. This will ensure thie accuracy of th
measurement instrument is maintained, which caaskeamed to be < 3%. Data
to be aggregated monthly and yearly.

QA/QC procedures to
be applied:

Flow meters will be subject to a regular maintemasicd testing regime to
ensure accuracy.

Any comment:

90% methane captured.
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Data / Parameter: Weha
Data unit: m CH4 / m LFG
Description: Methane fraction in the Landfill Gas

Source of data to be
used:

Project Developer

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

50%

Description of
measurement methods
and procedures to be
applied:

5 project developer. The gas analyzer will be maieth and calibrated regular

Methane content will be measured continuously &ifixked gas analyzer by the

in line with the manufacturer's requirements in @rdo ensure that factony
standards of accuracy are maintained.

QA/QC procedures to
be applied:

The gas analyzer should be subject to a regulantereance and testing regime
to ensure accuracy.

Any comment:

Data / Parameter: FE
Data unit: Number
Description: Flare/combustion efficiency, deterndnby the operation hours (1) and the

methane content in the exhaust gas (2)

Source of data to be
used:

Project Developer

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

97%

Description of
measurement methods
and procedures to be
applied:

51) The flare operation shall be continuously mamitb by continuous

An enclosed flare will be used subject to the folltg requirements:
measurement of operation time of flare using atrome meter connected to|a
flame detector or a flame continuous temperatunetrotder, irrespective o
whether the flare efficiency is monitored.

(2) Periodic measurement of methane content o# #athaust gas. If this cannot
be carried out, a default efficiency of 90% will bsed.

QA/QC procedures to
be applied:

o

Regular maintenance should ensure optimal operaticitares. The enclose
flare shall be operated and maintained as pergéeifications prescribed by the
manufacturer

Any comment:

Value applied fax-antecalculations according to flare supplier spectfmas.
For ex-post calculations actual hourly flare efficiency willebmonitored
according to the monitoring methodology statechTool to determine projeqt
emissions from flaring gases containing methane.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board

page 40

Data / Parameter: EL,
Data unit: Mwh
Description: Net quantity of electricity exportedrohg year y, in megawatt hours (Mwh)

Source of data to be
used:

Electricity meter

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

57,380 (average phase | & II)

Description of
measurement methods
and procedures to be
applied:

h
]

To be measured from electrical meters installethatplant. The proportion @
data to be monitored is 100% and the data willrieaieed electronically.

="

QA/QC procedures to | Electricity meter will be maintained and calibratedularly to assure high levels

be applied: of accuracy. The amount of electricity exported Wwé matched with electricity
invoices.

Any comment: EL,

Data / Parameter: Ai

Data unit: t/year

Description: Amount of waste type i

Source of data to be | Project developer

used:

Value of data applied | O (phase I)

for the purpose of

calculating expected

emission reductions in

section B.5

Description of

measurement methods

and procedures to be

applied:

QA/QC procedures to

be applied:

Any comment: The cell that is the focus of the Pcopf the Ciudad Juarez landfill was closed

on November 2006.

Data / Parameter: MR or AF
Data unit: % or tones
Description: Methane destroyed due to regulatorytber requirements

Source of data to be
used:

Local and/or national authorities

Value of data applied
for the purpose of

calculating expected

0%
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emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Changes in regulatory requirements, relating tdoteeline landfill(s) need to
5 monitored in order to update the adjustment fagA®), or directly MDeg This
is done at the beginning of each crediting period.

QA/QC procedures to
be applied:

Any comment:

The AF was set at 0%. This valueissified based on the fact that the
regulatory requirements do not indicate any speeifhount of gas collection
and destruction or utilization and that in practice amounts of LFG are
actually flared.

Any comment:

Data / Parameter: Ry
Data unit: tCO2e
Description: Project emissions from flaring of tlesidual gas stream in year

Source of data to be
used:

Project Developer

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

731 (Yearly average first crediting period)

Description of
measurement methods
and procedures to be
applied:

The parameters used for determining the projecsgons from flaring of the
s residual gas stream in year y (RE) will be monitored as per th€ool to
determine project emissions from flaring gases @ioitig Methane.

\1%4

QA/QC procedures to
be applied:

Any comment:

For thex-antecalculation, the flare efficiency used is the @mevided by the
flare supplier specifications.
The value applied for the purpose of calculatingested emission reductions i
section B.5 is the average Project emissions ftarmfy of the residual gas
stream in yeay for the first crediting period

n

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

I = CH, N,

Source of data to be
used:

Project Developer

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

NA

section B.5
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Description of
measurement methods
and procedures to be
applied:

Continuously. Values to be averaged hourly or slt@ter time interval. Ensur
5 that the same basis (dry or wet) is consideredthia measurement and tf
measurement of the volumetric flow rate of thedeal gas FVksy When the
residual gas temperature exceeds 60 °C

e
ne

QA/QC procedures to
be applied:

Analyzers will be periodically calibrated accorditogthe manufacturer’s
recommendation.

Any comment:

As a simplified approach, project ggrants may only measure the methane
content of the residual gas and consider the rantppart as N

Data / Parameter: ¥ n
Data unit: nvh
Description: Volumetric flow rate of the residuasgin dry basis at normal conditions in th

hourh

D

Source of data to be
used:

Project Developer using a flow meter

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

NA

Description of
measurement methods
and procedures to be
applied:

Measured continuously. Values to be averaged haurat a shorter time

5 interval. Ensure that the same basis (dry or veatpnsidered for this
measurement and the measurement of volumetriadraof all components in
the residual gad\{,) when the residual gas temperature exceeds 60 °C

QA/QC procedures to
be applied:

Flow meters will be periodically calibrated accamglto the manufacturer’s
recommendation.

Any comment:

Data / Parameter: odn
Data unit: -
Description: Volumetric fraction of On the exhaust gas of the flare in the hiour

Source of data to be
used:

Measurements by project participants using a caootis gas analyzer.

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

NA

Description of
measurement methods
and procedures to be
applied:

Measured continuously. Values to be averaged hoorlyat a shorter tim
5 interval. Extractive sampling analyzers with waterd particulates remov.
devices or in situ analyzers for wet basis detemtiom. The point of
measurement (sampling point) shall be in the ugpetion of the flare (80% g
total flare height). Sampling shall be conductedhwappropriate samplin
probes adequate to high temperatures level (ecgnai probes). An excessive

D

al

f

g
ly

high temperature at the sampling point (above T)0®ay be an indication thg

it
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the flare is not being adequately operated or iteatapacity is not adequate
the actual flow.

to

QA/QC procedures to
be applied:

Analyzers must be periodically calibrated accordmt¢he manufacturer’s
recommendation.

Any comment:

Data / Parameter: Marchn
Data unit: nvh
Description: Concentration of methane in the exhgas of the flare in dry basis at

normal conditions in the hotr

Source of data to be
used:

Measurements by project developer using a contisigas analyzer.

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

NA

Description of
measurement methods
and procedures to be
applied:

Measured continuously. Values to be averaged hoorlyat a shorter tim

5 interval. Extractive sampling analyzers with waterd particulates remov.
devices or in situ analyzer for wet basis detertioma The point of
measurement (sampling point) shall be in the ugpetion of the flare (80% g
total flare height). Sampling shall be conductedhwappropriate samplin
probes adequate to high temperatures level (ecgnai probes). An excessive
high temperature at the sampling point (above T0®ay be an indication thg
the flare is not being adequately operated or iteatapacity is not adequate
the actual flow.

D

al

f
y
ly
at
to

QA/QC procedures to
be applied:

Flow meters will be periodically calibrated accamglto the manufacturer’s
recommendation.

Any comment:

Data / Parameter: fldre
Data unit: °C
Description: Temperature in the exhaust gas ofldre.

Source of data to be
used:

Measurements by the Project Developer.

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

NA

Description of
measurement methods
and procedures to be
applied:

Measured continuously. Measure the temperatureeoéxhaust gas stream in
5 the flare by a Type N thermocouple.

QA/QC procedures to
be applied:

Thermocouples will be replaced or calibrated eyeyr.

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

The Monitoring Plan (MP) details the actions neaeg$o record all the variables and factors reguig
the ACMO0O001, version 5, as explained in sectionBabove. All data will be archived electronically
and backed up regularly. Moreover, this informatwll be kept for the full crediting period, pliso
years after the end of the crediting period orléis¢ issuance of CERs for this project activity jctiever
occurs later.

The full version of the MP is attached to this PEANnex 4.

Project staff will be trained regularly in order $atisfactorily fulfill their monitoring obligatios The
authority and responsibility for project managemenbnitoring, measurement and reporting will be
agreed between the project participants and fomedli Procedures for calibration of monitoring
equipment, maintenance of monitoring equipment @sthllations, and for records handling will be
established. As the Project construction proceg@gsmonitoring protocol will be finalized to beady
for implementation at the start of project openatio

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

The baseline study was completed on 26 February BQO

Francisco Fernandez-Asin
ahlcarbono
francisco.asin@abhlcarbono.com
www.ahlcarbono.com

The Project is expected to have an operationdirifeof 21 years.
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‘ C.2  Choice of the crediting periodand related information: ‘

‘ C.2.1. Renewable crediting period ‘

‘ C.2.1.1. Starting date of the first crediting_period: ‘

| C.2.2. Fixed crediting period |

‘ C.2.2.1. Starting date: ‘
N/A

| C.2.2.2. Length: |
N/A

‘ SECTION D. Environmental Impacts ‘

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

The objectives of the Project are to minimize tmwimnmental impact of current waste disposal
practices, to introduce proper waste handling irxiel® and to set an example of GHG reduction at
landfills through LFG collection systems.

The Environmental Impact Study (EIA) for the Prajegas completed in December 2006, and is
expected to be approved by SEMARNAT shortly. TH& Encludes the following: (1) detailed
descriptions of the project phases, such as prstaartion, construction, and operations; (2) baseli
environmental parameters, such as topography, leed soil, geology, hydrology, meteorology, air
quality, noise, and biological environment, i.gréstrial and aquatic plants; (3) assessment cfrpiat
environmental impacts; and (4) the environmentahagament plan, which designates responsible
parties and timetables.

Specific requirements included:

1) The project sponsor should meet the requiremeritseoDfficial Mexican Norms referring
to: maximum level of emissions from vehicles usgagoline or diesel fuel; maximum
opacity of exhaust gases from vehicles that usseiemaximum noise levels from motor
vehicles; and other associated environmental narrdsegulations.

2) Potable water cannot be used for uses other thaamgonsumption.

3) Liquids such as oil, grease or toxic substancesatdre spilled on the ground or in water
bodies.

4) No kind of residues may be deposited on the prgetor in neighboring zones.

5) No chemical products may be used to strip vegetdtmm the site prior to construction




PROJECT DESIGN DOCUMENT FORM (CDM PDD) — Version 03 .1.

CDM - Executive Board page 46

6) water requirements must be performed accordingad\iational Water Comission
(Comision Nacional del Agua) standards or municgéhority resolutions.

7) materials and equipment transportation relatetiéqtoject must be performed during non-
peak traffic times.

8) The project should avoid traffic disruption/roadsaires, and deploy appropriate signs to
prevent accidents.

The EIA will be made available to the DOE.

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

While the potential environmental impacts of thejeet were not considered to be significant, thaey,
well as the recommendations on how they might legated by the Project Developer, are listed below
by project phase:

(1) Construction Phase:

Machinery Noise generated by the movement of machinerythim construction phase could be
disturbing to the local community. To avoid unresary noise, mufflers will be installed in the \abs
that transport the equipment and configure the gikeditionally, vehicle motors will not be perrtt to
be left on for unnecessarily long periods of tifneth in and outside the landfill site. Transpoodiatof
the construction equipment will follow a schedutsatt will minimize disturbances to the nearby
population.

Drilling for LFG capture Workers will be provided with adequate persgmaltection equipment and
training on how to wear it properly. Vehicle maavill be turned off and be far away from the dnij
wells during drilling. Optimal operational conditi of the drilling machinery will be checked and
verified by drilling staff prior to the start of epations.

Installation of the LFG capture-equipmentOptimal operational conditions of the equipmemd
adequate programming of the drilling works will &esured. Wells will be sealed immediately after th
drilling. Appropriate masks will be worn by worlketo minimize their exposure to bad odors.

(2) Operations Phase:

Condensation of liguids Mechanical equipment involved in the transpdotatand storage of liquids
after their condensation will be periodically chedkand maintained. Infrastructure built for the
transportation of liquids will be supervised contuisly.

LFG utilization equipment Disturbing noises will be minimized. All macleiry involved will be kept in
optimal operational condition.

Noise Machinery will be maintained periodically to igiéte the impact of noise on health and safety
during operations. Plant personnel will use sopradection devices in the event that noise leveteed
limits imposed by local regulations.

Condensate liquids Periodic maintenance checks will be performed adininstallations used by
condensate liquids, including valves, tubes, trapsg, capturing wells, in order to avoid negativedats
on soil and groundwater at the project site. Wikl be instructed to wear appropriate clotharg
protective gear, such as overalls, plastic bodts/eg, and masks.
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Workers' health Appropriate training will be provided to all wars on their roles and responsibilities
So as to mitigate potential impacts of plant operaton personnel health and safety.

Risk of accidents and contaminatiofraining will be provided to workers on whatdo in case of
accidents, such as accidental inhalation of the bF&wallowing of the condensate liquids. In aiddit
management will supervise staff on use of apprégpbothing and protective gear.

(3) Landfill closure phase:

De-commissioning of the infrastructure and machinérhe potential impacts in this phase are sintdar
those identified in the construction phase, hehegr tmitigation will also be as described aboveneO
particular risk to take into account here is badredand fumes released during the de-commissiasfing
the equipment, which can be prevented through $leeofi masks.

SECTION E. Stakeholders’comments ‘

\ E.1.  Brief description how comments by local stakasiders have been invited and compiled: \

The stakeholder consultation took place on 22 Falgrl007 at the Instituto Nacional de Investigagion
Planeacion at 4185 Benjamin Franklin St. and EstogcoCircuito, PRONAF in Ciudad Juarez,
Chihuahua. The event allowed stakeholders to witaied the basic concepts related to climate change,
its consequences and the objectives of the KyotboPol, as well as the most important features and
benefits of the Project. The consultation was cetetli by local and state authorities, as well as the
Project Developer.

The consultation was properly announced in the n@ial newspapebiario de Juarez In addition,
invitations were sent directly to government otiis; NGOs, academia and local private companiég T
consultation was well-attended, with more than ®0niers of the community participating, and it ldste
approximately 2 hours. Most of the participantsresented in the event were local and state officia
and others from local communities. Participantiedilout registration forms, which were kept in the
Project Developer’s files. These, as well as theutes of the meeting are available to the DOE upon
request.

The stakeholder consultation included a brief preg@n of the Project and its benefits by the &ebj
Developer, as well as presentations by the locdlstate authorities on topics such as climate ahang
the CDM, and a question and answer session witbttiesholders.
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Figure 5. Local Stakeholder Consultation, 22 Febrary 2007

E.2. Summary of the comments received:

As of date, no formal comments have been submityethe stakeholders. However, during the above-
mentioned consultation, stakeholders raised varguestions regarding the Project and the bendfits i
may bring to the community. The Project Develoged local officials provided the following answers
to those questions and comments:

1) The first question raised was on the benefits éocibmmunity from to the electricity bill discount
for the municipality. The Project Developer expkd that the electricity bill discount will be
10%, and although it was not possible to obtainghdr discount because of the wheeling fee to
be paid to CFE, the municipality would receive numus other benefits as part of the Project
itself.

2) Stakeholders inquired about the possibility of Bieject being implemented by the municipality,
rather than by private investors. Local officigiscarded this possibility due to the lack of a
municipal budget to carry out such an investment&ro pointed out that no additional benefits
would accrue to the municipality through public éstment, mainly because of the high wheeling
fees charged by CFE. They briefly explained theegation costs and income, as well as the
project risks avoided by the municipality under éxésting project structure.

3) Community members also showed interest in techraspkcts of the Project. Specifically, they
asked about the composition of the gas that igdlarThe Project Developer explained that the
gas flared was biogas, mainly made of methane ariwbn dioxide, and not previously processed.
The Project Developer also explained that the ga&sl fior the generators to produce electricity
was methane obtained from the biogas after a aigamocess.
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4) Some concerns were voiced about the continuityhefRroject and possible conflicts between
Government and private developers, which couldlr@suts termination. The Project Developer
responded that this was a win-win project whergaities involved would receive some benefits.
Specifically, the local community, the environmend the Project Developer are all beneficiaries
of the Project.

5) Lastly, stakeholders wanted to know about potentisks the Project could pose to the
community. The Project Developer reassured thenthiere was only an insignificant amount of
methane accumulated in the landfill, and thereftine, Project did not constitute a risk to the
community. However, if it were not for the Prdjeany accumulated methane would otherwise
be released to the atmosphere causing environmemactts.

The consultation was closed by the Secretary ofirBnment and Urban Development of the State of
Chihuahua, who emphasized the importance of feédiam the community for the continuation of the
Project and underlined the environmental benefithis Project over economic benefits.

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

As of date, no formal comments have been submijethe stakeholders. Specific questions related to
benefits for the community, potential environmentisks, and implications of the Project were all
addressed at the stakeholder consultation. Oyetlal consultation was regarded by the local
stakeholders as a positive event where they gatheteable information on the project activity ahe
CDM.
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

Biogas de Juarez, S.A.de C.V

Street/P.O. Box:

Blvd. Independencia No. 6968 @aknte Alto

Building:

City: Ciudad Juarez

State/Region: Chiuhaua

Postfix/ZIP: 32695

Country: United States of Mexico

Telephone: +526566375000

FAX: +526566375001

E-Mail: ezequiel.quiroz@biogasdejuarez.com
URL: www.biogasdejuarez.com

Represented by:

Mr. Ezequiel Quiroz

Title: Managing Director
Salutation: Mr.

Last Name: Quiroz Cruz
Middle Name: Joaquin

First Name: Ezequiel
Department:

Mobile: +526141960811
Direct FAX:

Direct tel:

Personal E-Mail:

ezequiel.quiroz@gmail.com

Organization:

Japan Carbon Finance, Ltd.

Street/P.0O.Box:

1-3 Kudankita 4-chome

Building: Hieikudankita Building
City: Chiyoda-ku
State/Region: Tokyo

Postfix/ZIP: 102-0073

Country: Japan

Telephone: +81-3-5212-8870
FAX: +81-3-5212-8886
E-Mail: mx085@jcarbon.co.jp
URL: www.jcarbon.co.jp

Represented by:

Title: Deal Manager

Salutation: Mr.

Last Name: Sawano

Middle Name:

First Name: Hideki

Department: Carbon Finance Department
Mobile: +81-90-6472-4614

Direct FAX: +81-3-5212-8886
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

The Project has not received, and will not receaws, public funding.
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Annex 3

BASELINE INFORMATION

Determination of the CO, emission factor

The project activity displaces electricity from ethgrid-connected sources. The emission factothfer
displacement of electricity should thus correspdondthe grid emission factorEfelectricity,y =
EFgrid,y) and EFgrid,y is determined as a combined margin (CM), followitg guidance in the
“Baselines” section of th€onsolidated baseline methodology for grid-conne@tectricity generation
from renewable sourc§&\CM0002).

Step 1 - Calculate the Operating Margin (OM) emissin factor(s) (EFom,y)

As per the approved methodology ACM0002, dispatata énalysis should be the first methodological
choice. However due to lack of data availabilyspatch Data Analysis’ is not selected. Accordiog
ACMO0002, the “Simple OM” method is applicable toyaproject activity connected to the project
electricity system (grid) where the low cost/must resources constitute less than 50% of the goidl
generation. This is the situation presented byGhelad Juarez Landfill Gas to Energy Project, benc
the Simple OM method is applicable. The OM canchiulatedex-ante,using the full generation
weighted average for the most recent 3 years faclwtiata are available at the time of PDD submissio

Table A3-1: Electricity Generation in Mexico, by Fuel Source

GWh % GWh % GWh %
74,501 36.6 66,972 32.10 65,91P 30{10
61,881 30.4 75,108 36.00 74,609 34.10
30,533 15 25,871 12.40 32,627 14.p0
19,745 9.7 25,036 12.00 27,590 12.50
6,310 3.1 6,468 3.10 7,226 3.3p
10,585 5.2 9,180 4.4Q 10,73( 4.90
203,555 100 208,634 100 218,971 10p

Sources: Prospectiva del sector eléctrico 2004 - 2013 p.gtaph 21
Prospectiva del sector eléctrico 2005 - 2014 p.8§taph 29
Prospectiva del sector eléctrico 2006 - 2015 p.§8aph 30

Table A3-2: Carbon Emission Factors by Fuel Source

Fraction of C
C Emission Factor (tC/TJ) oxidized
Oil-based 20.2 | Oil-based 0.99
Natural gas 15.3 | Natural gas 0.995
Coal 25.8 Coal 0.98

Source: IPCC values Source: IPCC Values
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| Mexican Grid OM Ex Ante (tCO ,/MWh) | 0.6464 |

Step 2 - Calculate the Build Margin (BM) emissiondctor (EFgw,)

As per the Baseline Methodology, the BM emissioaotda (ERsy,y) is calculated as the generation
weighted average emission factor (W) of a sample of power plants. The project dtticalculates
the BM emission factor By, ex antebased on the most recent information availablefants already
built for the sample groum, at the time of PDD submission.

The sample groum consists of either:
a) The five power plants that have been built mostémég; or,
b) The power that comprise 20% of the country’s tptaler system generation and that have been

built most recently.

As per the baseline information data, option (bhpdses the larger annual generation. Therefare, f
the project activity the sample group, consists of those power plants that comprise 20%he total
power system generation and that have been buiftt mecently. Power plant capacity additions

registered as CDM project activities are excludedifthe sample group.

Table A3-3: Latest Capacity Additions in Mexico

Plant Name Year Electricity Generated in 2005 Fuel consumption in 2005
(MWh) (GJ)

La Laguna Il (Natural gas)

2005 2,754,000 19,828,800
Rio Bravo IV (Natural gas) 2005 1,885,000 13,572,000
Baja California Sur I (Qil) 2005 121,000 1,244,571
Hermosillo (Natural gas) 2005 165,000 1,188,000
Chicoasen (Manuel Moreno
Torres) (Hydro) 2004 5,543,000 -
Rio Bravo lll (Natural gas) 2004 1,717,000 12,362,400
Tuxpan (Adolfo Lopez
Mateos) (Natural gas) 2004 12,589,000 90,640,800
El Sauz (Natural gas) 2004 3,193,000 22,989,600
Altamira lll & IV (Natural
gas) 2003 5,936,000 42,739,200
Tuxpan lll & IV (Natural gas) | 2003 5,464,000 39,340,800
Mexicali (Natural gas) 2003 2,191,000 15,775,200
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Chihuahua Ill (Natural gas) 2003 1,100,000 7,920,000
Naco Nogales (Natural gas) 2003 1,819,000 13,096,800

Total 44,477,000 280,698,171

Note: The latest main 13 plants built were usedesitheir electricity generation in 2005 accountsjtcst over the 20% of the Mexican System
generation in 2005 (43,794 GWh)

Source: Prospectiva del Sector Electrico, 2006150.126 - table 4
Fuel consumption is not available, therefore weehased conservative NECs to calculate the emisaitior

| Mexican Grid BM Ex Ante (tCO ,/MWh) | 0.4496

Step 3: Calculate the Electricity Baseline Emissiofractor (EFeiectricity, y)

Electricity baseline emission factor is calculatesl the weighted average of the Operating Margin
emission factor EFomy) and the Build Margin emission factdERgw,) where the weightsyOM and
wBM, by default, are 50% (i.esOM =wBM = 0.5). This is presented below.

Mexican Grid OM Ex Ante (tCO ,/MWh) 0.6464
Mexican Grid BM Ex Ante (tCO ,/MWh) 0.4496
Mexican Grid CM Ex Ante (tCO ,/MWh)) 0.5480
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Annex 4

MONITORING INFORMATION

TABLE OF CONTENTS
I. Background information

Il. Organizational, Operational and Monitoring Qfaltions
A. Obligations of the Operator
B. Emissions Reductions Calculation ProcedureRequired Spreadsheets

I1l. Annexes

I. Background Information

The Baseline and Monitoring Methodologies for th@jéct are in accordance with the
approved consolidated baseline methodologies, AGNMIO0O&Gnd ACMO0002, which are
applicable to landfill gas capture project actasti where the baseline scenario is the partial
or total atmospheric release of the gas and rerieveddxctricity generation for a grid

The proposed landfill gas to energy project at@nedad Juarez Sanitary Landfill in Ciudad
Juarez, Chihuahua will capture biogas from thetiegjdandfill. The biogas captured in the
landfill will be initially flared, and from Januar8008 on, it will fuel an electric power plant
with an estimated maximum installed power of 6.4 NtWphase | of the project activity.

The Project will have a phase Il, where it will engass the whole landfill cell and likely
have an installed capacity of 20.8 MW. The metheagtured from the landfill and the

electricity generated by the Project, which wilsplace grid electricity generated from
fossil fuels, are together expected to reduce GHi{S®ons by an average of 166,912 t€O

per year for the first crediting period. A totaduction of approximately 1,168,383 tCO2e
is projected for the first 7-year crediting periodThe project activity, which includes

methane capture and either flaring or utilization €lectric power production, will all be

contained within the waste disposal facility.

The spatial extent of the project boundary is tkee &f the project activity where the waste

is treated. This includes the facilities for presiag the waste, on-site electricity generation
and consumption, as well as the landfill site. Tdreject boundary does not include

facilities for waste collection, sorting and trandpto the project site, but it does include the
Mexican national power grid, to which the on-signgration plant will be connected.

Il. Organizational, Operational and Monitoring Obli gations
A. Obligations of the Operator

Monitoring the Project’s ER performance requirespar data collection and processing by
the Project Operator. The Project Operator hasptireary obligation to calculate ERs

based on the most recent available informatioripdiohg the ERs Calculation Procedure
(ERCP) presented in this Monitoring Plan (MP), amébide by the ERCP Organizational
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Structure as well as the ERCP Quality Control mioris presented in the Annex to this
MP.

The ERCP Organizational Structure dictates thaEfREP Manager will be responsible for
performing the ERCP (monthly), and the MP Steewnmittee will be responsible for
supervising the ERCP Manager’s monitoring work (thty). The ERCP Manager will
report to the MP Steering Committee (monthly), #mel ERCP Manager and MP Steering
Committee will coordinate in reporting to the DOBEVarification.

The ERCP Quality Control provisions in the Annextliis MP offer guidance on how to
handle monitoring data to ensure that sufficiemt aocurate information is made available
to the DOE. Specifically, the ERCP Quality Contdeimonstrates how to trace back the
methane avoided from the Ciudad Juarez landfillvaell as the electricity produced by the
Project from the off-taker of the surplus powerll data required for the MP will come
from the Project Operator’s information system, @ni$ the responsibility of the Project
Operator to ensure that this data is made availablehly to the ERCP Manager.

It is believed that the monitoring approach presérn this MP will result in an accurate,
yet conservative calculation of ERs. However someettainties, especially errors in the
data monitoring and processing system, may resatdiscrepancy between the monitored
ERs and the verified ERs. The Project Operatexfgected to prevent such errors, and the
verification audits are expected to uncover angpitial ones. Given that CERs can only be
certified after Verification, there is a signifidanternal incentive for the Project Operator
to perform all steps related to data collection ealdulations as accurately as possible.

The ERCP Manager will seek to establish and mairggiositive and efficient relationship
with the DOE verifying the Project’'s ERs so as easaidependable and transparent
outcome. In doing so, the ERCP Manager will:

Provide all necessary monitoring information tailitate the verification work, and
cooperate with the DOE in a timely manner on alhdaquests and questions;

During the crediting period, always take into agtoequests by the CDM Executive
Board and conduct preparatory work for the vertfarato obtain high quality and
efficient results; and,

Ensure that all monitoring reports are reviewedhgyERCP Manager and the MP
Steering Committee before they are transmittetiedXOE.

Training is an important element in successful monitorihgRs. The team established in
the Emissions Reductions Calculation Procedure R@rganizational structure, and
composed of the monitoring plan steering commidtee the ERCP management, will be
trained by aldarbonoin a one day workshop on a comprehensive setots tind

knowledge required to implement the monitoring pldme monitoring plan and associated
training will build the capability of the monitogrplan steering committee and ERCP
management to replicate - on an ex-post basisegaivalent process that has been
demonstrated in the PDD for an ex-ante emissioo&laxce calculation as if the plant were
in operation in 2007. Training structure and tegsball include: a) accurate monitoring of
the performance and output characteristics of tveep plant to record and keep accurate
data; b) accurate monitoring of the landfill galexion and utilization and keep accurate
data c) collection and integration of utility ddite the current year; d) incorporation of
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these data sets into spread sheets pre-prepawsdtchybono, and e) consistently
calculating verifiable CERs as a function of lalidfas collection and measured power
plant output against a current-year emission fattatr serves as a recognized proxy for
emissions displaced from the grid

Adequateequipment will be defined and procured during project comstiion, which will

be used for monitoring gas flows, flare temperagtwed electricity that is generated,
consumed on-site, and dispatched to the grid. deéltres for maintenance and installation
of equipment, as well as calibration, will be penfied according to manufacturer's
specifications. All measurements, data gatheriegord keeping, and procedures for
dealing with possible data adjustments will be penied taking into consideration the
specific data gathering requirements of the MP,\aitidalso meet the requirements of both
ACMO0001 and ACMO0002.

The ERCP is designed for performing quality contmelthe ER calculation, and provides
procedures to guarantee the accuracy of the reslifts quality control procedures deal
with data collection, processing, record keepimgl eross-checking. It is therefore,
expected that the MP approach presented in this WiDPesult in an accurate, yet
conservative calculation of ERs.

Table A4-1: Monthly Data Collection: Division ofLabor

I'. EI.ectr|C|ty - Shall provide the Project Operator with writfgoof of the
distributor final o .
client(s) Project’s hourly generation purchased/sold.

(Data Provider) Frequency: Monthly

- Shall provide the Project Operator with writfgoof of the
Project’s hourly generation registered.
Frequency: Monthly

Il. Grid Operator
(Data Provider)

- Shall directly measure the GHestroyed by flaring and from
generation following ACMO0001.

- Shall estimate ERs for electricity displacemeibwing

ACMO0002.

- Shall estimate the project emissions followingTool to determine
project emissions from flaring gases containing haete.

- Shall perform the monthly calculation of ERddaling the ERCP.

- Shall keep receipt of sales of electricity.

- Shall prepare and submit the annual report@tdtal project ERs
to the DOE.

- Shall establish the necessary agreements wetkstid Operator and
final clients to assure that they all provide a thonwritten report of
the Project’s hourly generation registered/bought.

lll. Project Operator
(Data Processaor)

Source:ahlcarbono.

Il. The ERCP Organizational Structure and the ERXRIlity Control will be attached to the
Annex to this MP below.

B. Emissions Reductions Calculation Procedure and Regqd Spreadsheets
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The ERCP is the basic instrument for gatheringongiog and processing information that
will result in the measured ERs. The Project Oershall consider the Project's ERCP as
a manual. The ERCP should contain: (i) data gathfom the Grid Operator information

system, (ii) data processed by the Project Operatat (iii) data gathered from the meters
installed for the monitoring of the GHlestroyed. All data processing should be donegusi

Excel software. The ERCP is designed for montimigt gearly calculation, based on final

monthly Grid Operator reports and monthly recordaryd continuous recording of the

meters installed. Entering the data monthly in ribguired spreadsheets will provide the
opportunity to review formulas, minimize errors ahdve data readily available for the
DOE at any time during the year.

For effectivedata managementahlcarbono will provide the Project Developer withMR
and pre-programmed spreadsheets such that thecPbmgegeloper will only need to collect
the information as described and apply the formatamstructed in the MP.

The Ministry of Energy (SENER) will serve as thetad@rovider for the annuax-post
calculation of the Project’'s ERs. The designategegt staff will confirm these data with
their own records, which they will cross-check waties receipts.

The Project Operator will calculate the ERs onlthsis of the MP, following the ERCP.
Calculations will follow ACMO0O001 to calculate ER®m the CH destroyed by the Project,
and ACMO0002 to calculate the ERs from electricigptacement when the Project provides
renewable electricity to the grid.

There will only be two spreadsheets to be reviewgdhe DOE, namely, “ciudad juarez
ACMO0002 ERs at ‘yearly period in question’.xls” aficiudad juarez ACMO0001 ERs at
‘yearly period in question’.xls” However, as the DOE may require preliminary
calculations, the staff person designated as theFERanager should keep the name of the
files, and every time he/she works on the filegudth follow by the date when the latest
adjustment was made. Doing so would allow oldieaissto be saved on disk and kept as a
record to show to the verifier, if the need arises.

When the ER calculation for the month is complethé, files should be named “ciudad
juarez ACM0002 ERs at ‘month in question’.xls” atdudad juarez ACM0001 ERs at
‘month in question’.xls”, in order to differentiatdrafts from final monthly calculations.
Likewise, after the calculation of the ERs of thstimonth of the year, the file name should
be changed to “ciudad Juarez ACM0002 ERs at ‘ygahjod in question’.xls” and “ciudad
Juarez ACMO0001 ERs at ‘yearly period in questids”.x

The year for the MP will run from 1 August through July of the following year.

Spreadsheet ,1“ciudad juarez ACMO0002 ERs at ‘yearly period in gtien’.xls” will be
composed of two worksheeté/orksheet # 1: Original Data from Grid operatand
Worksheet # 2: Organized Data, Processed Dat&agdlt.

Worksheet 1 should contain data as it was provided by the Gnigtrator, on a CD or in
email, arranged in months. The ERCP Manager shmatidnanipulate this data other than
to copy and paste it from the file in which it weended. The CD or e-mail through which
the data comes from the provider should also be&gproof for the DOE.
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For Worksheet 2,the ERCP Manager should put in one column per mtimé monthly
project generation. In this same Worksheet, th€ERIanager should calculate monthly
ERs in tCQe by multiplying the generation in MWh times 0.548tCOe/MWh (the
Baseline Emissions Factor for Mexico calculatdanteas described in Annex 3), and
which will be used for the first 7-yr crediting pedl. Rounding off is not necessary when
calculating monthly ERs since the monthly calcalatis only for measuring progress. At
the end of the year, the ERCP Manager should surtheipesulting monthly ERs from
electricity displacement to obtain the yearly povjERs from electricity displacement ready
for Verification. Resulting yearly ERs from eldctty displacement must be rounded off to
the nearest integer. Once the calculation of yeBRs from electricity displacement is
completed in the “ciudad juarez ACM0002 ERs at Axis"?, this file should become
“ciudad Juarez ACM0002 ERs at ‘yearly period in gfimn’.xIs".

Worksheet # 2 also allows the ERCP Manager to t#keuhe cumulative generation and
cumulative ERs from electricity displacement throogt the year and be aware of the
progress of the Project's environmental benefitsr@d due to ERs from electricity
displacement.

Spreadsheet 2ciudad juarez ACM0001 ERs at ‘month in questiotswill be composed

of three worksheetS. It is necessary for the data gathered from theersenstalled to
measure the CHdestruction to be processed monthly such thatwbeksheets can be
annualized at the end of the year. Monthly workshahould contain as many rows as the
frequency at which the meters are programmed.

Worksheet 1 should contain the ERs from avoided Leémissions before discounting
project emissions, as per ACM0O00Worksheet 2 should contain project emissions from
flaring gases containing GHis per thelTool to determine project emissions from flaring
gases containing Methan&Vorksheet 3should contain ERs from avoided ¢eimissions
after discounting project emissions.

The ERCP Quality Control and Organizational Streeeiwan be seen in the annex section of
this MP.

% April is the last month of the year, for the MP.

% gpreadsheet 2 should always take the latest di&preadsheet 1, but no EXCEL links are to be nsiuige they could
overload both files.
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Monitoring Plan (MP)

Emissions Reductions Calculation Procedure (ERCP)
Quality Control for Electricity Displacement

Grid Operator Project Operator
Data: Data:
- Project's monthly generation - Net electricity sold to Grid Operator

registered by Grid operator,
provided in Excel by Grid
Operator via E-mail or CD to the
Project Operator.

The Project Operator will perform monthly recordengd check calibration of electric meters
periodically. Only one person will be responsifiliethe ERCP: Mr. Ezequiel Quiroz.

Quahty of Data Collection:
Data: Monthly generation from Grid Operator, remirag information from the
Project Operator.
Format: Summarized in Excel.
Frequency: Monthly

Quality of Data Processing:

- Original Data . Monthly calculations involve 5 data points.
Organized Data . All must be recorded and manipulated in Exce
Entered Data with records of data points and electricity sales
Processed Data receipts.

Results - Yearly consolidation of monthly calculations.

Quallty of Data Storage:
Prevent Excel version problems by updating Exclsoe packages every year in
PCs used for the ERs calculations
Keep all data for 2 years after the first creditpagiod, i.e. for a total of 9 years
Assign a password to Excel spreadsheets usedddRCP
Save the document with the last date in which teraion was made so that old
versions are kept on disc
Keep all written documentation in a folder thatlié provided to the DOE
together with the data collected in Excel

Quahty of Data Delivery:
Provide to the DOE the e-mails/CDs through whichalRrovider delivered the
original data
Provide to the DOE the sales receipts
Provide to the DOE evidence of all calculations enadowing all preliminary
versions of spreadsheets saved on disc.
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Monitoring Plan (MP)

Emissions Reductions Calculation Procedure (ERCP)
Quality Control for Methane Destruction

Flaring Generation

Data: Data:

- LFG flared registered by the flow - LFG fed into the electricity
meter (continuous measurement generator registered by the flow
of T and P) meter (continuous measurement

- FE measurement according to the of T and P)

Tool to determine project - Wchs measured by a continuous
emissions from flaring gases gas quality analyzer

containing methane
- Wechs measured by a continuous
gas quality analyzer

The Operator will perform monthly recording and ckealibration of flow meters periodically.
Only one person will be responsible for the ERGR: Ezequiel Quiroz.

Quiality of Data Collection:
Data: All the above from measurement devices.
Format: Summarized in Excel.
Frequency: Monthly.

Quiality of Data Processing:

Original Data . Monthly calculations involve 5 data points.
Organized Data . All must be recorded and manipulated in Exce
Entered Data with records of data points.

Processed Data - Yearly consolidation of monthly calculations.
Results

Quallty of Data Storage:
Prevent Excel version problems by updating Exclwsoe packages every year in
PCs used for the ERs calculations
Keep all data for 2 years after the first creditpagiod, i.e. for a total of 9 years
Assign a password to Excel spreadsheets usedddRCP
Save the document with the last date in which teraion was made so that old
versions are kept on disc
Keep all written documentation in a folder thatleié provided to the DOE
together with the data collected in Excel

Quahty of Data Delivery:
Provide to the DOE the e-mails/CDs through whichalRrovider delivered the
original data
Provide to the DOE evidence of all calculations enadowing all preliminary
versions of spreadsheets saved on disc.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

CDM - Executive Board

Monitoring Plan (MP)

Emissions Reductions Calculation Procedure (ERCP)

ERCP Organizational Structure:

MP Steering Committee
Mr. Ezequiel Quiroz

4

ERCP Management
Mr. Federico Sotelo

=

pages2

Support
Mr. Hector Rangel




