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1 INTRODUCTION

EcoSecurities Group Plc have commissioned Det Mo¥&dritas Certification AS (DNV) to
conduct the verification of emissions reductionporéed for the CDM project activity
“Amatitian Geothermal Project(UNFCCC Reference Number 2022) for the period ftin
February 2007 to 11 December 2008 under the VC&ano as per VCS 2007 standard. This
verification covers the emission reductions thatuoed prior to the registration of the
“Amatitlan Geothermal Project” as a CDM projectigity and thus prior to the start date of
the CDM crediting period. This verification repantludes the following:

0] The findings from the verification according ¥@luntary Carbon Standard 2007; and
(i) VCU certification statement for the emissiaductions.

For this initial verification of voluntary emissioreductions, the period from 10 February
2007 to 11 December 2008 was considered and thigcagon process was carried out by
DNV in accordance with the VCS 2007 standard, widgame into effect on 19 November
2007.

1.1 Objective

Verification of “pre-registration” emission redumtis from a project activity is an
independent review an@x-post determination by a Verification Entity or Designdite
Operational Entity (DOE) (which is the approvedifier under CDM GHG program) of the
monitored reductions in GHG emissions that haveiwed as a result of the implementation
of a CDM project activity during the period frometidate when the project started to operate
until the date when the project was actually regesd as a CDM project activity by the CDM
Executive Board (EB).

Certification is the written assurance by a Cexdifion Entity that, during a specific period in
time, a project activity achieved the emission otius as verified.

The objective of this verification was to verifydanertify the voluntary emissions reductions
reported for the “Amatitlan Geothermal Project” fore period 10 February 2007 to 11
December 2008.

1.2 Scope and Criteria

1.2.1 Scope of the verification

The scope of the verification is:

« Verify whether the reductions generated by theqmtoare in line with the VCS
Verification Protocol and the information providdyy the project participants
contains all the necessary information to evidetheeproject’'s compliance with
all criteria in the Voluntary Carbon Standard.

» Verify that the project was implemented as desdrilie the Project Design
Document (PDD) during the verification period.

1 «Amatitlan Geothermal Project” was registeredaaSDM project activity, on 12 December 2008. Adatitl information
regarding the referred project is available at td®&IFCCC website: http://cdm.unfccc.int/Projects/DB/DNV-
CUK1218173149.57/view
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* Confirm that the monitoring system was implemengetl fully functional to
generate emission reductions (V&Uvithout any double counting during the
whole verification period.

* By checking the monitoring records and the emissioeduction calculation,
express a conclusion whether reported data areaeceomplete, consistent, and
transparent, with a reasonable level of assurancefieee of material error or
misstatement.

» Validation of VCS requirements not covered by tigMCvalidation.

According to the VCS, the verification also inclsd independent third party assessment of
the project design. In particular, the project liase monitoring plan and the project
compliance with relevant applicable protocols aniteda (i.e. UNFCCC, VCS, host Party
and others) are to be validated in order to confimat the project design, as documented, is
sound and reasonable and meets the applicablaarite

The project design, its eligibility as CDM projeamttivity and the correct application of the
approved CDM baseline and monitoring methodologyM®002 (Version § /23/ were all
already validated by the DOE Det Norske Veritasti@eation AS (DNV) and the project was
on 12 December 2008 registered as CDM project iactivith the UNFCCC reference
number 2022. The validation opinion by DNV is tiia “Amatitlan Geothermal Project” as
described in the PDD @b April 2008(version j /3/ meets all relevant UNFCCC requirements
for the CDM and all relevant host country critesirad correctly applethe approved baseline
and monitoring methodologies ACMO0002efsion §.

As the VCS recognizes the CDM as a GHG Programntieats its VCU Verification Criteria,
this verification report thus only addresses VC®c#jr and unique criteria in terms of
project design, applicability to the adopted metilody and additionality that have not been
so far addressed in the Validation Report /8/ a<3i¥M requirements.

1.2.2 Validation Criteria for VCS requirements not covered by the CDM
validation

As the project has already been validated underGb®, a further validation shall be
completed only for clauses 1.12, 1.13, 1.14, 8.d a2 of the VCS Project Description
template /29/ as required by the current VCS 20Ra@lity Announcement from the VCS
Association - Further Guidance for Projects thatRegistered in Two GHG Programs” /28/.
The validation of these clauses was completed dopthe current VCU verification.

1.2.3 Verification Criteria

The verification team has focused on the identiiica of significant reporting risks and
verifying the mitigation measures for these riskssdd on the recommendations in the
“Validation and Verification Manual” /22/, “ISEA3@ (Revised) Assurance Engagements
other than Audits or Reviews of Historical Finamdiaformation” /24/ and/or “ISO/FDIS

2 As per VCS, Verified Emission Reductions (VERs) emesidered to be VCUs only after successful reggisin in an
approved VCU Registry.
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14064-3 “Greenhouse gases — Part 3: Specificatibh guidance for the validation and
verification of greenhouse gas assertions and gragla risk-based approach” /25/.

According to the requirements and guidance of V@872 the criteria of this verification
include the relevant applicable rules and step€tR verification under the CDM excluding
the following:

 The public availability of the VER/VCS Monitoririgeport;
 The public availability the Verification Repome VCU Certification Statement.

1.3 VCS Project Description: Amatitlan Geothermal Project

1.3.1 Project Category

According to the VCS 2007 Guidelines and the lisBectoral Scopes of the UNFCCC, the
project is applicable under the following activigitegories:

- Category 1 — Renewable energy (wind, PV, solamnthé biomass, liquid biofuels,
geothermal, run-of-river hydro).

According to Annex A of the Kyoto Protocol, the jct is applicable under the sectoral
scope 1

- Energy Industries (renewable / non-renewable ssiirce

1.3.2 Geographic Location

The project is located at the Municipalities of Sdicente Pacaya, Amatitlan and Villa
Canales, Guatemala. The exact location of the grage defined using GPS coordinates.
These GPS coordinates are for the Amatitlan GewothieField:

Longitude 14° 23’ 00” N - 14° 25’ 00N
Latitude 90° 35’ 00"W - 90° 37’ 00” W

1.3.3 Project Background

The Amatitlan Geothermal Project developed by (aritLtd. a geothermal power plant
located in the Department of Escuintla, in Guatemdlhe total installed capacity of the
project is 25.2 MW. The plant utilizes 3 turbind®ifig two with installed capacities of 12
MW each, and one at 1.2 MW) and has an annual gegpawer generation potential of
162,000 MWh per annum.

The purpose of the project is to utilize the gemabresources of the Amatitlan Geothermal
Field in a geothermal power plant to generate redevenergy and dispatch it to the
Guatemalan Grid (“SIN — Sistema Nacional Intercatada” / Interconnected National
System). The electricity grid is relatively highrisan intensive, with an operating margin
emission factor of 0.778 tGOMWh and a build margin emission factor of 0.51O#31Wh.
The CM — Combined Margin Emission Factor of thedGsi0.646 tC@MWh.

The electricity supplied to the grid by the projectivity is measured bINDE (“Instituto
Nacional de Electrificacion” / National Electrifitan Institute) which has signed a Power
Purchase Agreement (PPA) with Ortitlan Ltd..

While the project activity encompasses the ingiallaof a new grid-connected renewable
power plant, the project reduces GHG emissions ibglating electricity would otherwise
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have been generated in the existing fossil fuelgred plants in the grid or by the addition of
new generation.

The CDM baseline and monitoring methodologies usedCMO0002 — “ Consolidated
methodology for grid-connected electricity genematirom renewable sources” (Version 6)

1.4 Level of assurance

As the VCS 2007 only recognizes verified emissi@ductions, DNV has focused on
providing a reasonable level of assurance thagthission reduction calculation methodology
used is appropriate and correctly applied, and ¢haission reductions have been accurately
monitored.

For verifying/certifying VCUs, the desired level assurance was based on the combined
guantitative assessment of the accuracy of mongomproject performance and the
identification of material risks, in accordance lwithe recommendations available in the
Validation and Verification Manual (version 01) /2For this verification, DNV is able to
give a reasonable level of assurance.
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2 VERIFICATION METHODOLOGY

The verification of the emission reductions hasased all factors and issues that constitute
the basis for the emission reductions from thegmtoficcording to applicable CDM baseline
and monitoring methodology ACM000¥érsion §.

Verification team
The verification team consisted of the followinggEnnel:

Type of involvement
[
= =<
2 5| s
2| £ s| 2|5
S|zl 2|3|®| &
el | € |2 |€]| ¢
Role/Qualification | Last Name | FirstName | Country | © | @ | @ | @ | = | U
GHG"?‘“d'tO” Ratton Marco Brazil | x X
technical team leader
GHG auditor Costa David Brazi
Technical reviewer Sharma Anjana India X
Duration of verification
Preparations: 24 November 2008
On-site verification: 26 — 27 November 2008
Additional round of interviews and checking
of documentation with the project participants: -158 December 2008
Reporting and QA/QC: 15 December 2008 to 01 2089

2.1 Review of Documentation
The following main documents were assessed ast afodoe verification audit:

- The VER/VCU Monitoring Report (version 1) of 26 Neaber 2008 for the period
from 01 February 2007 to 31 October 2008 /1/;

- The VER/VCU Monitoring Report (final version) of 2darch 2009 for the period
from 10 February 2007 to 11 December 2008 /2/; Mioaitoring report was revised
in order to provide the correction and clarificasorequested in the Verification
Protocol (see Appendix B) and in order to extereduérification period until the date
before the registration of the project as CDM peojevhich occurred on 12 December
2008. Hence, the revised verification period isPeébruary 2007 to 11 December
2008.

- Monthly electricity sales receipts for the periobrh 10 February 2007 to 11
December 2008, issued by “Comercializadora Confaanti®.A.” to INDE (“Instituto
Nacional de Electrificacion” / National Electrifitan Institute) /4/. It is noteworthy
that each assessed electricity sale receipt redegkectricity generated in the previous
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month (i.e. electricity sale receipt for Octobef2@orresponds to electricity exported
to the grid in September 2007). These documentssept evidences of the amount of
net electricity exported to the Guatemalan gridh®yAmatitlan Geothermal Project;

- Monthly reports of electricity exported by AmatitlaGeothermal Project to the grid
[7]. These reports are normally sent to INDE inaathly basis for double-checking;

- The Environmental License RES. N° 942-2005/CANV/KX1/, which was issued by
the Guatemalan Ministry of Environmental and NatuR&sources (Ministério de
Ambiente y Recursos Naturales, Guatemala, C.A.R8nApril 2007. It was thus
confirmed that the project activity is in accordarto applicable requirements of the
environmental legislation in the host country;

- The Operation License ME-016-2007 /20/, which wsstieéd on 26 January 2007 by
Majority Market Administrator (Administrador del Meado Mayorista), which states
that the project activity is in accordance to theal requirements established in the
Commercial Coordination Norm N° 14 — “Commercialddarement System” (Norma
de Coordinacion Comercial N° 14 — “Sistema de MiédicComercial”);

- VCU calculation spreadsheets /5/ and /6/.

In addition, the project’s Project Design Docum@bD), in particular the Monitoring
Plan included in the PDD, and the Validation RegReport N°: 2007-1945, Revision N° 2,
issued on 22 July 2008 by DNWvere also assessed. The full list containing tlad
documents assessed during this verification proécesavailable at the “References”
section of this report.

2.2 Site Visit

On 26 and 27 November 2008, DNV conducted a si& W the Amatitlan Geothermal
Project’s facilities.

During the visit, DNV was able to confirm the vasuef total installed electricity generation
capacity (as described on sections 1.3 and 32oféport), the project was implemented and
has been operated as described in the registersuiveof the PDD /3/. DNV’s assessment
included in particular the verification of the imt@l measurement records, calculation
spreadsheet evidences as well as the effectivefiessctricity generation and the monitoring
of electricity exported to the Guatemalan grid. Temsumption of electricity by Amatitlan
Geothermal Project from the Guatemalan grid, ad waelthe monitoring records of all
parameters related to project emissions, includungnot limited to fossil fuel consumption,
associated calculation spreadsheets and correda@anental evidences were also assessed
and verified by DNV.

Moreover, the electricity sales receipts and irdespreadsheets/reports for daily exported
and imported electricity (issued and maintainedtayf of the power plant) were checked.

The verification of reported data was carried gutrteans of:

* Checking individual monthly sales receipts issueyg MComercializadora
Comertitlan S.A.” to “Instituto Nacional de Eledttacion (INDE)”.

» Confirmation of the correct aggregation of spreags$ireports for daily exported
and imported electricity issued by Comertitlan dNdDE. Comertitlan monthly
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cross checks measurement reports for exportedrapdried electricity issued by
INDE with such internal spreadsheets/reports.

» Verifying the effectiveness of the data quality laasce and control, including
data associated to project emissions.

2.3 Assessment

The analysis of documentation, interviews and sitt allowed the assessment of the
following processes and assumptions (including QA®lated issues):

Electricity generation, consumption and exporthe grid is continuously monitored.
The amount of electricity exported to the grid aswhsumed from the grid were
verified by the assessment of electricity salegips issued by Comertitlan to INDE
and cross checked using internal measurement edoraddition, there are electricity
meters under the responsibility of INDE at the poivhere the power plant is
connected to transmission lines of the Guatemalah §he net quantity of electricity
exported to the grid is multiplied by the grid esms factor (0.646 tonCZMWh)
defined ex-ante in the registered CDM project aigtiv

The steam flow at the power plant is measured loyRasemount flow meters installed
at the steam pipes. Flow meter tagged 2324 measteam flow from wells AMF 1
and AMF 2, and flow meter tagged 2412 from wells ABland AMF 6. Data is sent to
the control room via SCADA. Manual readings areetalevery hour at the control
room, then daily and monthly reports are generdigitally and hardcopies (logbooks)
are kept at the control room. The internal eledtrarecords registered by SCADA
software has been utilized for working out montktgam flows. The “total steam
flow” data used in the emissions reductions catoutespreadsheet is obtained through
the sum of the average values of steam flow, whidiourly measured by each of the
two Rosemount flow meters (flow meters tagged 2824 2412), then, it is multiplied
by 24 (hours per day) and again multiplied by theher of the days of each month, as
described below:

o Total Steam Flow = (Average values of steam floB82#2+ Average values of
steam flow #2412) x 24 x days/month.

Steam analyses of Non-Condensable Gases’ (NCQeai@dically monitored. Staff of
the geothermal plant takes steam samples accotdintpje ASTM E1675 — 95a
Standard. Samples are delivered to an externatdédry, named Thermochem, to be
analyzed and obtain, among other gases and paramét®@ and CH fractions of the
steam flow. The C®and CH fractions of the steam flow are used for the mbje
emissions determination.

Fossil fuel (diesel) consumption is constantly maned for the determination of
project emissions associated to the firefightingteyn and the emergency generator.
Fossil fuel (diesel) consumption is monitored asedito determine project emission
reductions.

The verification of reported data and informatioasxconducted by means of:

Checking individual internal measuring recordsdtarctricity generation;
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» Confirmation of the correct compilation of emissioreduction calculation
spreadsheets (values included in the spreadsheetimgividually checked against the
records listed above);

» Verifying the effectiveness of the data qualitytaasce and control;

« Confirmation that the registered CDM project adjyivimeets the methodology
requirements and additional VCS 2007 requirements.

2.4 Report of Findings
Findings established during the verification maytHos:

)] the verification is not able to obtain sufficientidence for the reported emission
reductions or part of the reported emission redusti In this case these emission
reductions shall not be verified and certified;

i) the verification has identified material misstatemsein the reported emission
reductions.

While aiming to resolve any outstanding issues Wwhneeded be clarified about the project
design, findings established during the verificatean either be seen as a non-fulfilment of
the VCU Verification Criteria or where a risk toetHulfilment of project objectives is
identified. Emission reductions with material mé&stments shall be discounted based on the
verifiers’ ex-postdetermination of the achieved emission reductions.

Corrective action requests (CAR) are issued, where:

i) mistakes have been made with a direct influence paoject results requiring
adjustments of the VERs/VCUs monitoring report;

i) applicable methodological specific requirementsehaot been met.

A request for clarification (CL) may be used whadglitional information is needed to fully
clarify an issue.

A forward action request (FAR) is be issued, where:
i) the actual project monitoring and reporting pragicequires attention and /or
adjustment for the next consecutive verificationquk or
i) an adjustment of the MP is recommended.

In the context of FARSs, risks have been identifietlich may endanger the delivery of high
quality emissions reductions in the future, i.e. dgviations from standard procedures as
defined by the monitoring plan. As a consequenaeh sispects should receive a special focus
during the next consecutive verification. A FAR mayginate from lack of data sustaining
claimed emission reductions.

DNV was able to verify that the GHG emission redutwt reported for the “Amatitlan
Geothermal Project” in the VCU monitoring report2¥ March 2009 are fairly stated.

No forward action request (FAR) was identified ttve future verification of Voluntary
Emission Reductions (VERS) under the Voluntary GarBtandard (VCS) 2007.
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3 VERIFICATION FINDINGS

This section summarises the findings from the ieaiion of the voluntary emission

reductions reported for the “Amatitlan Geothermadjéct” for the period from 10 February
2007 to 11 December 2008. The findings of the igatifon are documented in more detail in
the verification checklist given in Appendix A.

3.1 Remaining Issues from Previous Validation or Verifcation

As this is the first verification of Voluntary Carb Units (VCU for Amatitlan Geothermal
Project) under the Voluntary Carbon Standard (VE&)7, no previous CAR or FAR were
identified with regards to remaining issues frony arevious verification or from the
validation stage. In addition, the Validation Reap@®&eport N°: 2007-1945, Revision N° 2, issued
on 22 July 2008 by DNY/was also assessed and no opened CAR or FAR easfied as well.

3.2 Project Implementation

As informed by the project participant and verifiegd DNV during the site visit, the actual
installed capacity of Amatitlan Geothermal Projicin accordance to the capacity stated in
the validated and registered PDD. The PDD statasAmatitlan Geothermal Project has 3
turbines, being two with installed capacities ofM®@/ each, and one at 1.2 MW.

The project utilizes the geological resources of #matitlan Geothermal Field in a
geothermal power plant to generate renewable erardydispatch it to the Guatemalan Grid
(“Sistema Nacional Interconnectada” / Interconngdational System).

DNV verified that the calibration of the electriciineter is assured by Power Measurement
Company, which is the manufacturer of the poweremsetnstalled in the project activity.
According to the User Guide of Power Logic ION 8806/, the following is stated regarding
the calibration of the power meters:

“All ION meters are tested and verified at the factaccording to IEC (International
Electrotechnical Commission) standards. ION metars digital and do not require
calibration, only verification of their accuraty

An additional calibration certificate was issued, 29 April 2009, by SEMELEC, S.A. /17/,

which is a company hired by AMM (Administrador déércado Mayorista / Majority Market

Administrator) for performing the verification ohé power meters. AMM is the operative
entity of INDE, which is the National Electrificati Institute of Guatemala.

According to the calibration certificate /17/, thain meter has a discrepancy of - 0.276%.
The accuracy range accepted by the AMM is +/- O(Rébtween -0.2% and +0.2%), according
to the regulatory norm “NCC-14". Therefore, thiglicates that the main electricity meter has
been measuring 0.076% less electricity. In termselettricity and ERs, this is equal to

166,613 kWh not invoiced by Ortitlan Ltd and 107 igsion reductions not claimed by

Amatitlan Geothermal Project. Hence, DNV considéhat, even considering that a

discrepancy was identified in the main power metiee, impact of such divergence in the
project activity is considered conservative andréfore, acceptable.

The control system at the geothermal power planautomated and assures continuous
operation of Amatitlan Geothermal Project.

Page 9




DET NORSKE VERITAS
Report N° 2008-2075 rev. 01 i&

VCSVERIFICATION/ CERTIFICATION REPORT

o
<

DN

3.2.1 Eligible GHGs

The project activity contributes to reductions Ire temissions of carbon dioxide (g(y
generating electricity using a renewable sources,tldisplacing electricity generation based
on fossil fuels in the Guatemalan grid.

3.2.2 Project Start Date and Emission Reduction Start Dag

The starting date of the project activity and copsatly emission reduction start date was 10
February 2007.

3.2.3 Public Funding and Grants

The validation of the CDM project did not revealyanformation that indicated that the
project received any public funding.

3.2.4 Project Boundary/GHG Assessment Boundary

The project boundary is clearly defined as the @dithe project activity as well as the system
boundary which is defined as the Guatemalan gretesy to which the project plant is
connected by transmission lines.

3.2.5 Baseline Determination

While the baseline determination for the projectivity was previously assessed by the
Designated Operational Entity (DOE) Det Norske YriCertification AS (DNV) as part of
the CDM validation of the project, it is confirm#uht:

i) The project correctly applies the approved baseind monitoring methodology
ACMO0002 {ersion § titled “ Consolidated methodology for grid-connected eleityri
generation from renewable sourtes

i) The baseline and monitoring methodologies hbaeen correctly applied and the
assumptions made for the selected baseline scaararspund.

3.2.6 Project Additionality

While the assessment and demonstration of additipntor the project activity was
previously assessed by DNV as part of the CDM wdilih, it is confirmed that project is not
a likely baseline scenario, and that emission reduog resulting from the project are
additional.

3.2.7 GHG Emission

While baseline and project GHG emissions wereiptsly assessed by DNV as part of the
CDM validation, it is confirmed that the approaabr fdetermining project and baseline
emissions are appropriate and in accordance wighsilected baseline and monitoring
methodologies.

The calculation of the baseline emission factor wssformed as required by the
methodology. The parameters were calculated ex-ahe Operating Margin (OM) emission
factor calculation was based on the simple OM nabtloption (a) of the ACM0002. This
method was selected because low cost/ must rumineesd constitute less than 50% of total
grid generation in average of the five most regests.
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The Build Margin (BM) emission factor was also ecddted ex-ante based on the most recent
information available at the time of PDD submissfdata from 2003 to 2005). Details about

the data used for calculation of OM and BM emisdemtors were presented in the PDD and
the sources of data were verified by the localssseduring the validation process.

The grid emission factor calculated ex-ante from @iwd BM emission factors above
mentioned and applied for baseline emission redaostiestimative was 0.646 t@OIWh,
which is the combined margin emission factor.

Based on the monitored electricity supply to thiel gnd ex-ante grid emission factor, the
reported GHG emission reductions from the projaet 804 344 tonnes GCequivalent
(tCOy) during the period from 10 February 2007 to 11 &mwber 2008.

3.2.8 Secondary Effects

Regarding secondary effects (leakage), althoughleakage calculation is needed, as
explained in the applicable methodologies, no sesiaf leakage were identified given that
the electricity generating equipment is not transig from any other activity.

3.2.9 Impacts on Sustainable Development

While project environmental impacts and confirmaticom the host country that the project
assists in achieving sustainable development pro@aribution was previously assessed by
DNV as part of the CDM validation, it is DNV’'s und¢anding that the project’s social and
environmental impacts have been sufficiently adsrdsFurthermore, the DNA of Guatemala
has provided confirmation that the project assistsachieving sustainable development,
through the Letter of Approval issued on 22 Noven2@07 /30/.

3.3 Completeness of Monitoring

The monitoring period of Amatitlan Geothermal Pobjeovers the period from 10 February
2007 to 11 December 2008. The key parameters neéededmonitored are the following:

i) The amount of electricity generated and eleityriconsumed by the geothermal
plant (MWh/month). Data regarding the electricityengration and electricity
consumption is obtained from the internal datalraserds (electronic and manual
logbooks) and from issued invoices. The emissiariofaof Guatemalan grid was
determined ex-ante as 0.646 t@Wh.

i) The total steam flow (tones/month). Readings ecorded continuously from the
steam flow meters. Data is sent via SCADA and gathat the control room.

iii) The steam analyses (parts per million (ppnf)Non-Condensable Gases (NCG).
Steam sampling was done under the ASTM E1675 -S8adard. Samples are taken
from the wells and the mainstream line, and thealyaed in order to obtain their
respective proportion of Gand CH emissions.

iv) Fossil fuel (diesel) consumption is constantipnitored for the determination of

the project emissions from the firefighting systand the emergency generator. The
fossil fuel (diesel) consumption is monitored aneducted from gross emissions
reductions.

The project emissions worksheet /6/ contains tHeutztion of emissions from NCG and
fossil fuel consumption.
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The emissions reductions calculation worksheetainstthe calculation of monthly and total
emission reductions from the Amatitlan Geothernrajdéet claimed for the monitoring period
from 10 February 2007 to 11 December 2008.

While the application of the monitoring methodologmgs previously assessed by DNV as
part of the CDM validation, it is DNV’s contentiadhat the application of the monitoring

methodology is transparent. For the considerediwation period, all indicators stated in the
applicable monitoring methodology ACMO0O00Xefsion § were correctly monitored and

reported.

The emission reductions for the period from 10 Eabr 2007 to 11 December 2008 were
correctly calculated on the basis of the monitorimethodology ACM0002 (Version 6).

3.4 Accuracy of Emission Reduction Calculations

According to the ACMO0002 \ersion §, for the emissions reductions calculation, the
following formulas are applied:

ER=BE-PE-L (1)
BE = EG x EF )
PE = PEteam* PE+  (3)
PEsteam= (Wmain_co2t wmain_cHaX GWR:Ha) X Msteam (4)
PEer = ZFgieseiX COERjieser  (5)

The emission reductions (ER, expressed in}@re the actual emission reductions resulting
from the Baseline Emissions (BE, expressed in 8}@ninus the Project Emissions (PE,
expressed in tC£2) minus leakage (which is zero).

The BE is the product of the grid Emissions Fafidtf, expressed in tG&/MWh) multiplied
by the net electricity supplied by the geotherm@ljgxt to the grid (MWh). The emission
factor of Guatemalan grid was determined ex-ant®.646 tCQ/MWh as defined in the
registered CDM project activity.

In case of Amatitlan Geothermal Project, the prioggaissions to be considered are:

)] The fugitive carbon dioxide and methane emissitias are accounted due to the
release of NCGs from the produced steam {(RE expressed in tC@).
Therefore, the average mass fractions of carboxidBo(Wain_coa expressed in
percentage) and methane ¥\ cnsa expressed in percentage) in the produced
steam, the global warming potential of methane (GWPR 21 tCQ/tCH,) and the
mass of steam produced {Mn expressed in tones/month), also need to be
considered, and,

i) The carbon dioxide emissions from fossil fuel costlmn (PEf expressed in
tCQOy,). Therefore, the sum of diesel consumption asilféssl (XFgiese; €Xpressed
in tons of diesel/month) and the related coefficiemission factor of diesel
(COEFiese; €xpressed in tCge/tdiesel), also need to be considered;

iii) According to ACMO0002 Version § and the validation report of the registered
PDD, there is no need to consider leakage in césAnmtitlan Geothermal
Project.
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The GHG emission reductions were calculated cdyrext the basis of the approved CDM
baseline and monitoring methodology ACM0002 (Venst), the formulae given in the VCU
monitoring report o3 March 200@and the project design document validated by DNV.

The CQ emissions reductions were correctly calculatedgugihe net electricity exported to
the Guatemalan grid through INDE and the validafed emission factor of the Guatemalan
grid of 0.646 tCQ@e/MWh, calculated ex-ante as combined margin agegreb the baseline
methodology ACMO0002 (Version 6).

In addition, the data related to the amount ofteleenergy sold to the grid, which was used
in emissions reductions calculation spreadsheet, amasschecked and all the information is
in accordance with the monthly electricity saleeipts issued by Comertitlan to INDE from
10 February 2007 to 11 December 2008.

3.5 Quality of Evidence to Determine Emission Reductios

DNV was able to verify that Amatitlan Geothermabjéct has automated control system,
known as “SCADA”, where the operation including tsectricity generated, consumed and
exported to the grid is continuously monitored, amaeveral other parameters, such as:
steam flow, steam temperature, steam pressuras sthoperational equipments, etc.

The amount of electricity generated from renewablergy sources (geothermal) and
dispatched to the grid is been continuously metdrngedevenue ION power meters. The
metered data is sent via SCADA to the control roamere data is daily recorded digitally
into hard disk and manually into logbooks. Everynthothe electronic data is downloaded
and a monthly report is generated /7/, this repoiubmitted to Power Market Authority
(Administrador del Mercado Mayorista [AMM]) for cge checking the information.

Once the electricity dispatched to the grid isified by AMM an invoice will be processed
by Ortitlan Limitada. Copies of the logbooks (“Bitaas”) /11/ /13/ and electricity sale
receipts /4/ from February 2007 to November 2008vpeovided by the project participants
and assessed by DNV.

As electricity sale receipts are issued after thd ef every month, the internal database
records are the support documents used for vérd@ynet electricity dispatched to the grid for
the period from the®ito 11" of December 2008.

The steam flow is measured by two Rosemount flouemsanstalled at the steam pipes. The
flow meter tagged 2324 measures steam flow fromswélMF 1" and “AMF 2", and the
flow meter tagged 2412 from wells “AMF 5” and “AM&. Data is sent to the control room
via SCADA. Manual readings are taken every houthat control room, then daily and
monthly reports are generated digitally and hardeoflogbooks) are kept at the control
room. The internal electronic records registeredSBBADA software are been utilized for
working out monthly steam flows.

For February 2007, in particular, there is no etett information recorded regarding steam
flow (tones/month). Emissions reductions and prtogguissions (from NCGs) calculation for

February 2007 were adjusted based on the most m@tise ratio obtained by the relation

between the “total steam flow and the gross elgttrgeneration (steam/kWh)”. Values to
obtain the referred ratio were based on data flenrest of the period, from 1 March 2007 to
11 December 2008. Calculations can be reviewedhe fbllowing spreadsheet: “171-

Amatitlan_WB_2008Ver 4.xIs (Raw Data)”. The eletity generated during February 2007
was measured by the revenue electricity meters.
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Staff of the geothermal plant takes steam samptesrding to the ASTM E1675 — 95a
Standard. Samples are delivered to an externatd&dry to be analyzed and obtain £&anhd
CH, fractions of the steam flow. Steam analyses haes Iperiodically accomplished. For the
whole monitoring period, four steam analyses of NGondensable Gas (NCG) emissions
have been carried out. The average of the four N@@&ions was used in order to calculate
project emissions. Copies of the Non-Condensabke&4NCG) reports /18/ were provided
by the project participants.

The project emissions associated to fossil fuedqel) consumption from the fire-fighting
system and the emergency generator were monitor@adl@ducted from the gross emissions
reductions.

It is important to highlight that Amatitlan Geotheal Project uses its own generated
electricity to power all ancillary equipment of thpwer plant. In case of emergencies,
stoppages or lack of energy, if needed, the powantpmakes use of their emergency
generator (which is fuelled by diesel) or electyidmported from the grid. During the site
visit on 26 and 27 November 2008, DNV was ableheck that the operators of the plant
keep manual and electronic records of all stoppafése plants.

In addition, the electricity consumed by Amatitl@eothermal Project from the grid is
monitored by both Ortitlan and INDE. The amount iofported electricity is monthly

indicated in the electricity sale receipts issugdQrtitlan to INDE and such amount of
electricity is deducted from the total energy exedrto the grid by Amatitlan Geothermal
power plant. Therefore, DNV was able to verify thfaé emissions reductions of the project
activity are indeed calculated only considering i@ electricity exported to the grid, thus
discounting the amount of electricity consumed fribwn grid by the geothermal power plant.

3.6 Management and Operation System
Data is collected according to well defined datieection procedures:

i) Data of electricity exported is collected by thewer plant operator and recorded in
a daily report datasheet;

i) Monthly data is aggregated from daily repordaime data is compared with the
amount reported by INDE and the invoices are mgritisued to INDE.

iii) Data is processed by the electronic data manmamt system (SCADA) and it is
used to calculate emission reductions and to pmthe VCU monitoring report.

The site visit at the Amatitlan Geothermal poweanpl confirmed that monitoring and
reporting is carried out consistently and in linghvestablished procedures.

As all data is registered on both paper and elpiciformat and cross checked with electricity
sale receipts issued by Comertitlan to INDE, theW@onitoring report can easily be
retrieved from these records.
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4 CERTIFICATION STATEMENT

Det Norske Veritas Certification AS (DNV) has perfed the verification of the emission
reductions reported for the CDM project activity rifatitlan Geothermal Project” (UNFCCC
Registration Ref. No. 2022) for the period fromFebruary 2007 to 11 December 2008. As
these emission reductions occur prior to the regigin of the project as CDM project
activity, these emission reductions cannot be d@dinas Certified Emission Reductions
(CERS). The emission reductions are thus claimedasntary Carbon Units (VCU) under
the Voluntary Carbon Standard 2007 (VCS 2007).

Ortitlan Ltd. and EcoSecurities Group Plc are respible for the collection of data in
accordance with the validated monitoring plan artie treporting of GHG emissions
reductions from the project.

It is DNV’s responsibility to express an indepertdegrification statement on the reported
GHG emission reductions from the project. The mfesign was previously assessed by the
DNV as part of the CDM validation and registratiohthe project. DNV’s validation opinion
is that the project design as documented is souedsonable and meets the relevant
UNFCCC and host Party criteria. The project wasistgred as a CDM project activity on 12
December 2008.

DNV conducted the verification on the basis of @&V monitoring methodology ACM0002
— “ Consolidated methodology for grid-connectedcéieity generation from renewable
source’ (Version 6), the monitoring plan included in tRDD of the project and the VCU
monitoring report of 23 March 2009. The verificationcluded i) checking whether the
provisions of the monitoring methodology ACMO002r§ibn 6) and the monitoring plan in
the PDD were consistently and appropriately appliaad ii) the collection of evidence
supporting the reported data.

DNV’s verification approach draws on an understangdiof the risks associated with
reporting of GHG emission data and the controlplice to mitigate these. DNV planned and
performed the verification by obtaining evidence ather information and explanations that
DNV considers necessary to give reasonable assarahat reported GHG emission
reductions are fairly stated.

In DNV’s opinion, the GHG emissions reduction fbe tregistered CDM project activity
“Amatitlan Geothermal Project” as reported in theCW Monitoring Report issued on 23
March 2009 are fairly stated and the project desigeets all VCU Verification Criteria.

The GHG emission reductions were correctly caladabn the basis of the approved
monitoring methodology of ACM0002 (Version 6) anel monitoring plan contained in the
validated Project Design Document for the project.

Det Norske Veritas Certification AS is able to dgrthat the emission reductions from the
“Amatitlan Geothermal Project” during the period I®ebruary 2007 to 11 December 2008
amount to 42,776 tons in 2007and 61,568 in 2008, artotal of 104,344 tonnes of €O
equivalent.

DNV does not assume any responsibility towardsigeeance and utilization of the VCUs
hereby verified and certified. Request for issuaot&/CUs shall be made by the project
proponent to an approved VCS Program Registry baseithe requirements set out under the
most recent version of the VCS Program Guideliteasse on VCS Registration.
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The verification of reported emission reductiondased on the information made available
to DNV and the engagement conditions detailed ismréport. DNV cannot be held liable by
any party for decisions made or not made basedhisrréport.

Rio de Janeiro, 01 June 2009 Oslo, 01 June 2009
Michau! — (hne- -

David Freire da Costa Michael Lehmann

GHG Auditor Technical Director
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on 02 December 2007 IBLVATRON S.A;;

i) Flow Meter ID: FT 2412; Manufacturer: Rousemoumic.] Model:
3051CDA2A22A; Serial Number: 4855160; Calibratiorriificate issued
on 02 December 2007 IBLVATRON S.A.

POWER MEASUREMENT Calibration certificates of the two power metersdisn the
project activity.

i) Power Meter: Primary (Main); Manufacturer: Powerdderement; Model:
ION8600; Part Number: P8600C4COH6AO0AOQA; Serial NambPT-
0512A187-01; Certificate of Compliance and Calilmat issued on 21
December 2005, by Power Measurement;

i) Power Meter: Secondary (Back-up); Manufacturer: @oMeasurement;
Model: ION8600; Part Number: P8600C4COH6A0AOB; SkeMumber:
PT-0610A098-01; Certificate of Compliance and Qalilon, issued on 10
October 2006, by Power Measurement.

Power Logic ION 8600: User Guide — Chapter 22, fyarg Accuracy — page 215 - May 2007

SEMELEC, S.A.: Calibration certificate (Certificald® AMM-09-0240), issued on 29
April 2009.
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- 2" analysis results, issued on 04 April 2008, refersamples taken between 19
— 27 December 2007;
- 3% analysis results, issued on 30 July 2008, retesamples taken between 20
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- 4™ analysis results, issued on 12 November 2008ts¢fesamples taken on 02
September 2008.

Technical specification of the engines usadeimergency stoppage (back-up) and for
fire emergencies as power generators:

i) Emergency Generator Manufacturer: Perkins Enginesygany Limited;
Model: 1000 Series, 1006-6T;

i) Fire Fighting System Manufacturer: John Deere; Modkeere Diesel,
6068TF250, Power Tech.

Operation License (ME-016-2007), issued by dvigj Market Administrator
(Administrador del Mercado Mayorista), on 26 Jagu007.

Environmental License (RES. N° 942-2005/CANE)K issued by the Guatemalan
Ministry of environmental and Natural Resourcesrigliério de ambiente y Recursos
Naturales, Guatemala, C.A.) on 27 April 2007.

Annex 3 of EB 44 Meeting Report of CDM Exewati Board: Validation and
Verification Manual (version 01)

Available at:http://cdm.unfccc.int/EB/0O44/eb44 repan03.pdf
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Verification Checklist

OBJECTIVE

Ref.

COMMENTS

Concl.(incl
FARsS/CARS)

A. Opening Session

A.l. Introduction to audits

13/

Ortitlan Ltd. and EcoSecurities Group Plc have commissioned
Det Norske Veritas Certification AS (DNV) to carry out the
verification and VCU certification of voluntary emission reductions
generated by the Amatitlan Geothermal Project and reported for
the period from 10 February 2007 to 11 December 2008
according to Voluntary Carbon Standard (VCS) 2007. This report
contains the findings from the verification and a VCU certification
statement for the voluntary emission reductions.

OK

A.2. Contractors for equipment and
installation works

Who has installed the equipment? Who
was contracted for planning etc.?

13/

The origin of the technology for main generating equipment is
from an Israeli affiliate of Ormat Technologies, Inc., which is a
U.S. company. Some components of the power plant were
imported from Europe and other countries.

The topping module consists of a 1.2 MW back-pressure steam
turbine imported from Kato Engineering of Minnesota, U.S.

The electricity is generated by the synchronous type Brush
generator that the two Ormat Energy Converter (OEC) units,
which use an Organic Rankine Cycle to convert the heat of the
brine, are connected to, were imported from the Netherlands.

OK

A.3. Actual status of installation works

Project installation should be finished at
time of initial verification in so far as the
project should be ready to generate
emission reductions afterwards.

13/

The Amatitlan Geothermal Project developed by Ortitlan Ltd. is a
geothermal power plant in the Department of Escuintla, in
Guatemala. The total installed capacity of the project is 25.2 MW.
The plant utilizes 3 turbines (being two with installed capacities of
12 MW each, and one at 1.2 MW) and has an annual average
power generation of 162,000 MWh per annum.

The purpose of the project is to utilize the geological resources of
the Amatitlan Geothermal Field in a geothermal power plant to

OK
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Concl.(incl
OBJECTIVE Ref. COMMENTS FARS/CARS)
generate renewable energy and dispatch it to the Guatemalan
Grid (“SIN — Sistema Nacional Interconnectada” / Interconnected
National System). The plant started operating on 10 February
2007.
The electricity supplied to the grid is measured by INDE (“Instituto
Nacional de Electrificacion” / National Electrification Institute),
which has signed a Power Purchase Agreement (PPA) with the
plant.
B. Implementation of the project
This part is covering the essential checks
during the on-site inspection at the
project’s site, which is indispensably for an
initial verification
B.1. Physical components 131 See A.3 OK
Check the installation of all required
facilities and equipment as described by
the PDD.
B.2. Project boundaries 13/ The project is located at the Municipalities of San Vicente OK
Check whether th act boundari Pacaya, Amatitlan and Villa Canales, Guatemala. The exact
t_”e_c whe I_er € ptrﬁjfﬁ oun _arclj(_es ?rg location of the project is defined using GPS coordinates. These
E'ﬂ']r; (I;oDrgp lance wi € ones indicate GPS coordinates are for the Amatitlan Geothermal Field:
y ' Longitude 14° 23’ 00" N - 14° 25’ 00”N and Latitude 90° 35’ 00"W
- 90° 37' 00" W.
The project boundary is clearly defined as the site of the project
activity as well as the system boundary which is defined as the
Guatemalan grid system to which the project plant is connected
by transmission lines.
B.3. Monitoring and metering systems 13/ The energy is measured by the calibrated instruments of INDE, OK
Check whether the required metering the electricity company of Guatemala and the buyer of electricity,
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Concl.(incl
OBJECTIVE Ref. COMMENTS FARS/CARS)
systems have been installed. The meters cross checked by Ortitlan Ltd. through the local instruments.
have to comply with appropriate quality
standards applicable for the used The steam flow is measured by two Rosemount flow meters
technology. installed at the steam pipes.
Steam analyses of Non-Condensable Gases’ (NCG) are
periodically monitored. Samples are delivered to an external
laboratory, named Thermochem, to be analyzed and obtain,
among other gases and parameters, CO, and CH, fractions of the
steam flow.
B.4. Data uncertainty 13/ The BE is.the product of the_g.rid Emissions Factor (E_F, OK
How will data uncertainty be determined expre_ssed in tCO,e/MWh) muIt_lplled by the_ net electricity
for later calculations of emission suppllad by the geothermal prol.ect to the gr_ld (MWh). The
reductions? Is this in compliance with emission factor of Guatemalan _grld was d_etermlned ex-ante as
uctions: IS 1 npll Wi 0.646 tCO,/MWh as defined in the registered CDM project
monitoring and metering equipment? o
activity.
In case of Amatitlan Geothermal Project, the project emissions to
be considered are:
i) The fugitive carbon dioxide and methane emissions
that are accounted due to the release of NCGs from
the produced steam (PEgeam, €xpressed in tCO,e).
Therefore, the average mass fractions of carbon
dioxide (Wmain co2, expressed in percentage) and
methane (Wmain cra, €Xpressed in percentage) in the
produced steam, the global warming potential of
methane (GWPcps = 21 tCO,/tCH,4) and the mass of
steam produced (Mgeam, €Xpressed in tones/month),
also need to be considered, and;
ii) The carbon dioxide emissions from fossil fuel
combustion (PEgg, expressed in tCO,). Therefore, the
sum of diesel consumption as fossil fuel (ZFgiesel
expressed in tons of diesel/month) and the related
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Ref.
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Concl.(incl
FARs/CARS)

coefficient emission factor of diesel (COEFiesel,
expressed in tCOjeftdiesel), also need to be
considered;

iii) According to ACM0002 (Version 6) and the validation
report of the registered PDD, there is no need to
consider leakage in case of Amatitlan Geothermal
Project.

B.5. Calibration and quality assurance

Check how monitoring and metering
systems are subject to calibration and
quality assurance routines

a) with installation

b) during future operation

13/

DNV verified that the calibration of the electricity meters are
assured by POWER MEASUREMENT and that the calibration of
the steam flow meter are assured by ELVATRON S.A..

Copies of the calibration certificates of the steam flow meters /14/
and the power meters /15/ used in the project activity were
provided by the project participants.

An additional calibration certificate was issued,29 April 2009,
by SEMELEC, S.A. /17/, which is a company hired AyIM
(Administrador del Mercado Mayorista / Majority Mat
Administrator) for performing the verification ofhé power
meters. AMM is the operative entity of INDE, whidkh the
National Electrification Institute of Guatemala.

According to the calibration certificate /17/, thein meter has a
discrepancy of - 0.276%. The accuracy range acdepyethe
AMM is +/- 0.2% (between -0.2% and +0.2%), accogdio the
regulatory norm “NCC-14". Therefore, this indicatbat the main
electricity meter has been measuring 0.076% lesstradity. In
terms of electricity and ERs, this is equal to 588, kWh not
invoiced by Ortitlan Ltd and 107 emission reducsiorot claimed
by Amatitlan Geothermal Project. Hence, DNV conssdthat,
even considering that a discrepancy was identiiiredthe main
power meter, the impact of such divergence in tiogept activity

OK
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is considered conservative and, therefore, accleptab

B.6. Data acquisition and data
processing systems

Check the eligibility of used systems.

13/

DNV was able to verify that Amatitlan Geothermal Project has
automated control system, known as “SCADA”, where the
operation including the electricity generated, consumed and
exported to the grid is continuously monitored, among several
other parameters, such as: steam flow, steam temperature,
steam pressure, status of operational equipments, etc.

The electricity generated from renewable sources (geothermal)
and dispatched to the grid is been continuously metered by
revenue ION power meters. The metered data is sent via SCADA
to the control room, where data is daily recorded digitally into
hard disk and manually into logbooks. Every month the electronic
data is downloaded and a monthly report is generated /7/, this
report is submitted to Power Market Authority (Administrador del
Mercado Mayorista [AMM]) for cross checking the information.

Once the electricity dispatched to the grid is certified by AMM an
invoice will be processed by Ortitlan Limitada. Copies of the
logbooks (“Bitacoras”) /11/ /13/ and invoices /4/ from February
2007 to November 2008 were provided by the project participants
and assessed by DNV.

As the invoices are issued after the end of every month, the
internal database records are the support documents used for
verify the net electricity dispatched to the grid for the period from
the 1% to 11" of December 2008.

The steam flow is measured by two Rosemount flow meters
installed at the steam pipes. The flow meter tagged 2324
measures steam flow from wells “AMF 1" and “AMF 2”, and the
flow meter tagged 2412 from wells “AMF 5” and “AMF 6”. Data is
sent to the control room via SCADA. Manual readings are taken
every hour at the control room, then daily and monthly reports are
generated digitally and hardcopies (logbooks) are kept at the
control room. The internal electronic records registered by

OK
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SCADA software are been utilized for working out monthly steam
flows.

For February 2007, in particular, there is no electronic information
recorded regarding steam flow (tones/month). Emissions
reductions and project emissions (from NCGs) calculation for
February 2007 were adjusted based on the most conservative
ratio obtained by the relation between the “total steam flow and
the gross electricity generation (steam/kWh)”. Values to obtain
the referred ratio were based on data from the rest of the period,
from 1% March 2007 to 11" December 2008. Calculations can be
reviewed in the following spreadsheet: “171-
Amatitlan_WB_2008Ver 4.xls (Raw Data)’. The electricity
generated during February 2007 was measured by the revenue
electricity meters.

Staff of the geothermal plant takes steam samples according to
the ASTM E1675 — 95a Standard. Samples are delivered to an
external laboratory to be analyzed and obtain CO, and CH,
fractions of the steam flow. Steam analyses have been
periodically accomplished. For the whole monitoring period, four
steam analyses of Non Condensable Gas (NCG) emissions have
been carried out. The average of the four NCG fractions was
used in order to calculate project emissions. Copies of the Non-
Condensable Gases’ (NCG) reports /18/ were provided by the
project participants.

The project emissions based on fossil fuel (diesel) consumption
from the fire-fighting system and the emergency generator were
monitored and deducted from the gross emissions reductions.

It is important to highlight that Amatitlan Geothermal Project
makes use of its own electricity generated to run all the
equipments of the power plant. In case of emergencies,
stoppages or lack of energy, the power plant makes use of their
emergency generator, fueled with diesel, or electricity from the
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Concl.(incl
OBJECTIVE Ref. COMMENTS FARS/CARS)
grid, whether necessary. During the site visit on 26 and 27
November 2008, DNV was able to check that the operators of the
plant keep manual and electronic records of all stoppages of the
plants.
In addition, the electricity consumed by Amatitlan Geothermal
Project from the grid is monitored by both Ortitlan and INDE. The
amount of electric energy is monthly indicated in the invoices
issued by Ortitlan to INDE and this amount of electricity is
deducted from the total energy dispatched to the grid by
Amatitlan Geothermal power plant. Therefore, DNV was able to
verify that the emissions reductions of the project activity are
indeed calculated only considering the net electricity exported to
the grid, discounting the amount of electricity consumed from the
grid by the geothermal power plant.
B.7. Reporting procedures 131 See B.6 OK
Check how reports with relevance for the
later determination of emission reductions
will be generated
B.8. Documented instructions 13/ Gathering of the monitoring data and compilation of emission OK
Check whether the personnel performing reduction calculation spre_adshee_zts are simple tasks which and
tasks with sensitivity for the monitoring of don't need more complex instructions.
emission reductions have access and
knowledge of documented instructions,
forming a part of the project’'s management
system.
B.9. Qualification and training 13/ The operators have training on system control provided by OK
o ) Ortitlan Ltd.. The certificates were provided to DNV by the project
Check whether the personnel performing participants during the site visit.
tasks with sensitivity for the monitoring of
emission reductions has the appropriate
competences, capabilities and
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Concl.(incl
OBJECTIVE Ref. COMMENTS FARS/CARS)
qualifications to ensure the required data
quality.
B.10. Responsibilities 13/ Data is collected according to well defined data collection OK
Check whether all tasks required to gather procedures:
data and prepare a monitoring report with i) Data of electricity exported is collected by the power
the necessary quality have been allocated plant operator and recorded in a daily report datasheet;
to responsible employees. i) Monthly data is aggregated from daily report and the
data is compared with the amount reported by INDE and
the invoices are monthly issued to INDE.
iii) Data is processed by the electronic data management
system (SCADA) and it is used to calculate emission
reductions and to produce the VCU monitoring report.
The site visit at the Amatitlan Geothermal power plant confirmed
that monitoring and reporting is carried out consistently and in
line with established procedures.
As all data is registered on both paper and electronic format and
cross checked with electricity sale receipts issued by Comertitlan
to INDE, the VCU monitoring report can easily be retrieved from
these records.
B.11.  Troubleshooting procedures Not applicable OK
Check whether there are possibilities of
redundant data monitoring in case of
having problems with the used monitoring
equipment. Such procedures may reduce
risks for the buyers of emission reductions
(e.g. the Client)
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C. Internal Data

Identifying the internal GHG data sources
and ways in which the data have been
collected, calculated, processed,
aggregated and stored should be part of
initial verification to assess accuracy and
reliability of the internal GHG data..

C.1. Type and sources of internal data

Acquire information on type and source of
internal GHG data, which is used in
calculations of emission reductions. E.g..”
continuous direct measurements”, “site-
specific  correlations”, “periodic  direct
measurements”, “use of models” and/or
“use of default emissions factors”.

13/

See B.6

OK

C.2. Data collection

How is data collected and processed?
What are the means of quantifying
emissions from the different data sources?

13/

See B.6

OK

C.3. Quality assurance

Does internal data collection underlie
sufficient quality assurance routines?

13/

See B.10

OK

C.4. Significance and reporting risks

Assess the significance and reporting risks
related to the different internal data
sources. Potential reporting risks may be
related to the calculation methods,
accuracy of data sources and data

13/

The figures are consistently verified by two parties.

OK
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collection and/or the information systems
from which data is obtained. The
significance of and risks associated with
the data source indicate the level of
verification effort required at a later stage.

D. External Data

Especially for data of baseline emissions
there might be the necessity to include
external data sources. The access to such
data and a proof of data quality should be
part of initial verification. If it is deemed to
be necessary, an entity delivering such
data should be audited.

D.1. Type and sources of external data

Acquire information on type and source of
external data, which is used in calculations
of emission reductions

13/

See B.10

OK

D.2. Access to external data

How is data transferred? How can
reproducibility of data set be ensured?

13/

See B.10

OK

D.3. Quality assurance

Does external data underlie any quality
assurance routines?

13/

See B.10

OK

D.4. Emergency procedures

Are there any procedures which will be
applicable if there is no access to relevant
external data?

Not applicable

OK
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E. Environmental and Social Indicators

A Monitoring Plan may comprise
environmental and/or social indicators
which could be necessary to monitor for
the success of the project activity.

E.1. Implementation of measures Not applicable OK

A project activity may demand for the
installation of measures (e.g. filtering
systems or compensation areas), which
are exceeding the local legal requirements.
A check of the implementation or
realization of such measures should be
part of the initial verification.

The Environmental License (RES. N°942-2005/CANV/K C) /21/, OK
was issued by the Guatemalan Ministry of Environmental and
Natural Resources (Ministério de Ambiente y Recursos
Naturales, Guatemala, C.A.) on 27 April 2007. It was thus
confirmed that the project activity is in accordance to the
The Installation, Operation and/or other requirements of the environmental legislation in the host country.
equivalent Environmental Licenses should
be assessed during the verification in order
to confirm that the project activity has
operated in accordance to the
requirements of the environmental
legislation in the host country.

E.2. Environmental assessment

A project activity must comply with
environmental legislation in the host
country.
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F. Management and Operational System

In order to ensure a successful operation
of a Client project and the credibility and
verifiability of the ERs achieved, the
project must have a well defined
management and operational system.

F.1. Documentation 131 See B.6. OK

The system should be documented by
manuals and instructions for all procedures
and routines with relevance to the quality
of emission reductions. The accessibility of
such documentations to persons working
on the project has to be secured.

F.2. Qualification and training 131 See B.9. OK

The system should describe the
requirements on qualification and the need
of training programs for all persons
working on the emission reduction project.
Performed  training  programs  and
certificates should be archived by the
system.

F.3. Allocation of responsibilities 131 See B.10 OK

The allocation of responsibilities should be
documented in written manner.

F.4. Emergency procedures Not applicable OK

The system should contain procedures
which provide emergency concepts in case
of unexpected problems with data access
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and/or data quality.

F.5. Data archiving 13/ See B.10 OK

The system should provide routines for the
archiving of all data which is required for
verifying the project’s performance in the
context of consecutive verifications.

F.6. Monitoring report 13/ See B.10 oK

The system includes procedures for the
calculation of emission reductions and the
preparation of the monitoring report.

F.7. Internal audits and management 131 See B.10 OK

review

The system includes internal control
procedures, which allow the identification
and solution of problems at an early stage.

G. Policy Announcement from the VCS
Association - Further Guidance for
Projects that are Registered in Two GHG
Programs

In case the project has been validated
under the CDM, a further validation shall
be completed of clauses 1.12, 1.13, 1.14,
8.1 and 8.2 of the VCS Project Description
template (available at: http://v-c-
s.org/docs/VCS%20PD.doc).

The project consists of a plant that generates renewable OK
electricity to supply electricity to the grid. There are no GHG
emissions created for the purpose of its subsequent removal.

The proje ct therefore complies with clause 1.12 of the VCS

G.1. (Clause 1.12) Demonstration to 121
confirm that the project was not
implemented to create GHG
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emissions  primarily for the Project Description Template.
purpose of its subsequent
removal or destruction.
. 12/ There is no other environmental credit system other than CDM in OK
G.2. ,Eﬁéaui)erojlé(l:?) ?]Z?Onﬁézat'g?e;?eag plaqe in Guatemala_. The project can therefore not generate other
another form of environmental enwro_nmen_tal credits than VERs or CERs. The project ther_ef(_)re
credit (for example renewable complies with paragraph 1.13 of the VCS Project Description
energy certificates). Template.
If the project has created another form of
environmental credit, the proponent must
provide a letter from the program operator
that the credit has not been used and has
been cancelled from the relevant program.
: : The project design, its eligibility as CDM project activity and the
G.3. (Clause 1.14) Project rejecte_d 2l corre?:t :Jslpplicatiogn of the gppro)\//ed CDM bgséline and n{onitoring oK
“”d‘?r Oth?r GHG programs  (if methodology ACMO0002 (Version 6) /23/ were all already
] appllf:able). validated by the DOE Det Norske Veritas Certification AS (DNV)
Projects rejected by other GHG programs, and the project was on 12 December 2008 registered as CDM
due to  procedural or eligibility project activity with the reference number 2022. The validation
requirements where the GHG program opinion by DNV is that the “Amatitlan Geothermal Project’ as
applied have been approved by the VCS described in the PDD of 25 April 2008 (version 7) /3/ meets all
Board; can be considered for VCU but relevant UNFCCC requirements for the CDM and all relevant host
project proponents for such a project shall: country criteria and correctly applies the approved baseline and
« clearly state in its VCS PD all GHG monitoring methodologies ACM0002 (Version 6).
programs for which the project has As_emission reducti_ons occur prior to th_e _registration of the
applied for credits and why the project project as CDM project activity, these emission reductions can
was rejected, such information shall not not be claimed as Certified Emission Reductions (CERs). The
be deemed commercially sensitive emission reductions are thus claimed as Voluntary Carbon Units
information: and (VCU) under the Voluntary Carbon Standard (VCS) 2007. This is
in accordance to the eminent VCS Guidance for projects that are
« provide the VCS verifier and Registry registered in two GHG programs.
with the actual rejection document(s) In addition, the DNA of Guatemala has provided confirmation that
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including explanation; and the project assists in achieving sustainable development, through
+ have the project validated against VCS the Letter of Approval issued on 22 November 2007 /30/.
) The project has been successfully validated and approved by the
program requirements. DNA of Guatemala as a CDM project. The project did not apply
for registration or issuance of emission reduction credits under
any other GHG program. The clause 1.14 of the VCS Project
Description Template is therefore not applicable to this project.
_— The emission reductions associated to the project activity belong
G'4'_ (Clau_se 8.1) Proof of T|t|_e. 2l to the project participant Ortitlan Ltd. that is the power plant oK
Provide evidence of proof of fitle through owner and operator, as can be demonstrated by the document
one of the following: “ORT-N0.15 Constitucién de Unidad Econémica” (ORT -
. A legislative right; Economic Unit Contract 15) /9/. The project therefore complies
with clause 8.1 of the VCS Project Description Template.
« Aright under local common law;
* Ownership of the plant, equipment
and/or process  generating the
reductions/removals;
« A contractual arrangement with the
owner of the plant, equipment or
process that grants all
reductions/removals to the proponent
Projects rejected by other GHG programs,
due to procedural or eligibility
requirements where the GHG program
applied have been approved by the VCS
Board; can be considered for VCU but
project proponents for such a project shall:
* clearly state in its VCS PD all GHG
programs for which the project has
applied for credits and why the project
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was rejected, such information shall not
be deemed commercially sensitive
information; and

« provide the VCS verifier and Registry
with the actual rejection document(s)
including explanation; and

* have the project validated against VCS
program requirements.

G.5. (Clause 8.2) Projects that reduce 12/ The project does not take place in a jurisdiction or sector in which OK
GHG emissions from activities binding limits are established on GHG emissions. Emission
that participate in an emissions red_uctions achieved by th?s program d_o not Iimi_t the emissions of
trading program (if applicable): projects that take place in an emissions trading program. The

Project proponents of projects that reduce clause 8.2 of the VCS Project Description Template is therefore

Lo not applicable to this project.
GHG emissions from activities that: PP Pro)

e are included in an emissions trading
Program; or

» take place in a jurisdiction or sector in
which binding limits are established on
GHG emissions;

shall provide evidence that the reductions
or removals generated by the project have
or will not be used in the Program or
jurisdiction for the purpose of
demonstrating compliance. The evidence
could include:

* a letter from the Program operator or
designated national authority that
emissions allowances (or other GHG
credits used in the Program) equivalent
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to the reductions/removals generated
by the project have been cancelled from
the Program; or national cap as
applicable or;

e purchase and cancellation of GHG
allowances equivalent to the
reductions/removals generated by the
project related to the Program or
national cap.
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Corrective Action Requests (CARSs) from the currentverification

DNV'’s assessment of response by Proje

CAR ID Corrective action request Response by Project Padipants -
Participants
CAR 1 | The “gross electricity generatiof’PP EcoSecurities adjusted the grp&NV verified the additional documents
data of some months of 20Q7lectricity generated in the MonitorifgProvided by the project participants. Bqth
presented in the emissions reductipneport and the workbook using the interhanonitoring report andthe emissions
calculation spreadsheet and in thatabase. PP Ortitlan Ltd supplipdeductions calculation spreadsheet were
first version of the monitoring repopteviewed data for the monitoring peripdevised and are in accordance [to
of 26 November 2008, ardrom February 2007 to PDecember 2008 internal  database records and fhe
inconsistent with the internal recorg¥! the following files: invoices issued to INDE. In additio,
found in the database of the projgdPower_ION_download_2007.rar” data regarding the “gross electric|ty
facilities, as verified during the sitePower_ION_download_nov07_dec07_ypgeneration” and the “electricity
visit on 26-27 November 2008. r2008.rar”. consumed from the grid”, for the peripd
DNV requests to project participarjtsAmatitian._ MTR1_DigiLog_2008.xIs from 01 November 2008 to 11
to adjust the emissions reductidngmaitian_Logbook Dec2008.pdf December 2008, which is the last day
calculation spreadsheet as well asjthe | . .. before the project’s registration as| a
monitoring report using the interng ' CDM project activity, were alsp
database record& which are the n*ogl'titlan included in the referred documents gnd
accurate, credible and official sourcgnergy_production_REVIEWED.xIs cross-checked. The first version of the
of information to be used. -Plant Data for VERS monitoring report /1/ presented 107 730
calculations_ REVIEWED.xIs emission  reductions.  After the
Copies of the logbooks (bitacoras) wergOrrection, the revised monitorirg
submitted to DOE on site. report /2/ presented 104 344 emisgon
reductions. Therefore, this—CAR is
considered closed.
CAR 2 | The “net electricity generation” daj@p EcoSecurities adjusted net electri¢ifgNV verified the additional documents

of May and August of

presented in the emissions reducti

calculation spreadsheet and
first version of the monitoring
of 26 November 2008,

200§

in 1
repo
al

,generation in the Monitoring report and {
pm@rkbook using the internal database.
Hertitlan Ltd supplied reviewed data for t

dollowing files

rtnonths requested by the DOE in theevised and are

herovided by the project participants. Bd
pponitoring
neéeductions calculation spreadsheet w
in accordance
records and

internal database

report andthe emission$

th

ere
to

the
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DNV'’s assessment of response by Proje

CAR ID Corrective action request Response by Project Padipants Partici
art|C|pants
inconsistent with the internal recordsPower ION_download_2007.rar” invoices issued to INDE. In additiop,
found in the database of the projecPower ION_download_nov07_dec07_ypdata regarding the “net electricity
facilities, as verified during the sitg2008.rar”. generation”, for the period from Q1
visit on 26-27 November 2008. And summarized in: November 2008 to 11 December 2008,
DNV requests to project participants-, .. which is the last day before the
to adjust the emissions reductig o rtitan - project’s registration as a CDM projgct
; r\ﬁsnergy_productlon_REVIEWED.xIs ) X .

calculation spreadsheet as well as |the activity, was also included in the
monitoring report using the interngiPlant Data for VERS referred documents and cross-checked.
database records, which are the mjg@culations_REVIEWED xis Therefore, this—CAR2 is considere
accurate, credible and official sourceopies of the logbooks (bitacoras) werelosed.
of information to be used. submitted to DOE on site.

CAR 3 | The “total steam flow” data used PP EcoSecurities adjusted the total st¢ddNV verified the additional documents

the emissions reductions calculatioiiow in the Monitoring report and th
spreadsheet and in the first version wforkbook using the internal database,
the monitoring report of 2pbooks and data from the SCADA syste

November 2008, for the period frop®’P Ortitlan Ltd supplied reviewed data fo§preadsheet were revised and are

March 2007 to October 2008, are | the monitoring period in the followin
in accordance to the internal recofddPPed files

found in the database of the projgebteam_2007.rar

facilities, as verified during the sitesteam 2008.rar

visit on 26-27 November 2008. -
DNV requests to project participa o
to adjust the emissions reductigndnd summarized in:

calculation spreadsheet as well as |th@rtitlan

monitoring report using the interngEnergy_production_REVIEWED .xls
database records. For the period fromyjant Data for VERS
March 2007 to June 2007, the interhahlculations REVIEWED.xIs

manual records registered Dby t€,hies of the logbooks (bitacoras) we

operators should be used (due to [tRgpmitted to DOE on site.

téAmatitIan_Steam_DecZOOS.xls

eprovided by the project participan
dgoth monitoring report and th
ndmissions  reductions  calculati

Haccordance to internal database rec
(log books and data from the SCAQ
system). The steam flow is measu
by two Rosemount flow mete
installed at the steam pipes. Flow mg
tagged 2324 measures steam flow fi
wells AMF 1 and AMF 2, and flovy
meter tagged 2412 from wells AMF
and AMF 6. Data is sent to the cont

taken every hour at the control roo

room via SCADA. Manual readings are

S.
e
DN
in
brds
A
ed
S
ter
om
/
5
ol

m,

Lthen daily and monthly reports

lack of electronic records) and for the

re
generated digitally and hardcopies
(logbooks) are kept at the control room.

Page B-2

Report No. 2008-2075, rev. 01



DET NORSKE VERITAS

CARID

Corrective action request

Response by Project Padipants

DNV'’s assessment of response by Proje
Participants

Ct

period from July 2007 to Octob
2008, the internal electronic recon
registered in the SCADA software |
the electronic measureme

equipments/devices should be used.

In addition, DNV requests copies
these internal manual recor
registered by the operators, known
“bitacoras”, for the period fron

Br
ds
%
nt

of
ds

as
h

March 2007 to June 2007 and the

internal electronic records register|
in the SCADA software by th
electronic measureme
equipments/devices for the peri
from July 2007 to October 2008.

ed
e
Nt
bd

The internal electronic  recor(

registered by SCADA software afe

been utilized for working out month
steam flows.

The “total steam flow” data used in t
emissions reductions calculati

spreadsheet is obtained through the $

of the average values of steam flg
which is hourly measured by each
the two Rosemount flow meters (fld

meters tagged 2324 and 2412), then,

is multiplied by 24 (hours per day) a
again multiplied by the number of t
days of each month, as descril
below:

Total Steam Flow = (Average values
steam flow #2324 + Average values

steam flow #2412) x 24 x days/month.

DNV cross-checked all internal dg
records and calculations regarding
“total steam flow” and concluded th
the results are deemed conservative
appropriate.

In addition, data regarding the “tot
steam flow”, for the period from O
November 2008 to 11 December 20

5

y

ta
[he
At
and

al
1
D8,

which is the last day before t

e

project’s registration as a CDM projgct

activity, was also included
monitoring report and in the emissi

in the

S

Page B-3

Report No. 2008-2075, rev. 01



DET NORSKE VERITAS

CAR ID Corrective action request Response by Project Padipants DNV's assesspm ent .Of response by Projeft
art|C|pants
reductions calculation spreadsheet. [All
this additional data was also crogs-
checked. Therefore, this—CGAR is
considered closed.
CAR 4 (Due to the lack of registergdbata was revised and adjusted by |[FRroject participants provided the

information regarding the “total ste

flow” data used in February 2007, fpvalue/ratio was used to calculate the stq
the emissions reductions calculatipfiow for February 2007 as can be review

the referred data shall be revised

adjusted based on the high
value/ratio achieved of the relati
between the “total steam flow” ar
the “gross electricity generation” f
the remaining period from Marg
2007 to October 2008. This

conservative.

NEcoSecurities and the most conserval

Hiythe excel file:
pétmatitlan_Workbook_2007-2008-2.xls
hiraw data)

d
DI
h
is

ivevised version of the Monitori
dReport of 23 March 2009 and the

egmissions reduction calculatign
spreadsheet with the correctigns
requested. Data was revised and

adjusted by project participants using
the most conservative value/ratio of the
relation between the “total steam floy”
and the “gross electricity generation
for the remaining period from Margh
2007 to December 2008 in order [to
calculate the steam flow for Februgry
2007. Therefore~GAR was closed.

Clarification Requests (CLs) from the current verification

CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by Projeft

Participants

CL1

DNV requests copies of thH
calibration certificates of the two flo
meters and the two power meters u
by the project activity.

&opies of these certificates were delive
o the DOE on site
sed

rdgppies of the calibration certificates [of
the steam flow meters /14/ and the
power meters /15/ /17/ used in the
project activity were provided by the
project participants. Therefore,—€QlLis

considered closed.
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DNV’s assessment of response by Projeft

CLID Clarification request Response by Project Paticipants -
Participants

CL 2 | DNV requests to project participantshese files were submitted to the DQEhe project emissions calculatipn
to provide the electronic file of thepy PP EcoSecuritues spreadsheet was provided by the project
project emissions calculatign . . . participants. Data and calculations were
spreadsheet related to the diesA oaétl;[(llzn_DleseIConsumptlon_2007— cross-checked with internal database
consumption of the project activity ' records and are considered accurateland
during the monitoring period. appropriate. Therefore, —CGL2 is

considered closed.

CL 3 | DNV requests to project participant&opies of these documents wereopies of the Environmental /21/ apd
to provide copies of thesybmitted to DOE on site Operation /20/ Licenses of the project
Environmental and Operatign activity were provided by the projeft
Licenses of the project activity, In participants. It was thus confirmed that
order to demonstrate that the project the project activity is in accordance |to
has been operating in accordancg to the regulatory laws of the host countfy.
the regulatory laws of the host Therefore-CGL3 is considered closed.
country.

CL4 | DNV requests to project participant®p had reviewed the Monitoring ReppRroject — participants  provided an
to include in the monitoring report allnd included all necessary assumptigidated — monitoring  report  with
the necessary assumptions, standagdmulas, factors and references ugé@mplementary information, includirg
values, formulas, factors and/ofor the emission reductions calculatioh@ll necessary assumptions, formulgas,
definitions (including its references factors and references used for the
whenever applicable or necessdry) emission reductions calculati
used for the emissions reducti%ns ThereforeCGk4 is considered closed.
calculations.

CL5 | DNV requests to project participant&opies of these documents of {Heopies of these documents for the
to provide copies of the internpleferred months were delivered to ﬂH@ferred months were provided by the

manual records registered by tpOE on site project participants. Data was crogs-
operators, known as “bitacoras”, checked and it is in accordance |to
containing the gross energy reading internal database records. Therefgre,
data reported for the followin CL5 is considered closed.

months: Apr/07, May/07, Jul/07,
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DNV’s assessment of response by Proje

CLID Clarification request Response by Project Paticipants Participants
Oct/07 and Dec/07.

CL6 | DNV requests to project participarjt€opies of these documents were deliveréeppies C_)f the technical specification |of
to provide copies of the technigalo the DOE on site the engines /19/ used for emergency
specification regarding the specitic stoppage (back-up) and for fire
consumption of diesel in the engines emergencies as power generators,
of the power generators used for including the specific consumptions [of
emergency stoppage (back_up) and diesel in these equipments, were
for fire emergencies. provided by the project participants.

The specific consumption values uged
for the calculation of the projegt
emissions due to the use of diesel infthe
power engines are in accordance to |the
technical specification of the engings.
Therefore €16 is closed.

CL 7 | DNV requests to project participarjt€opies of these reports were delivered @opies of the Non-Condensable Gades’

to provide copies of the Noi
Condensable Gases’ (NCG) repd
related to the monitoring period.

1the DOE on site
rs

(NCG) reports /18/ were provided |

Py

the project participants. Staff of t

e

geothermal plant takes steam samples
according to the ASTM E1675 — 9%a
Standard. Samples are delivered to| an

external laboratory, namgd
Thermochem, to be analyzed agnd
obtain, among other gases gnd

parameters, COand CH fractions of
the steam flow. Steam analyses h

nve

been periodically accomplished. For fhe

whole monitoring period, from 1
February 2007 to 11 December 20
four steam analyses of N

D
D8,
n

Condensable Gas (NCG) emissic

ns
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CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by Projeft

Participants

have been carried out. The average
the four NCG fractions is used in ord
to calculate project emissions. The g

and CH fractions of the steam floy

presented in the analysis resu
provided by Thermochem were used
follows:

- 1% analysis results, which refefs

to samples taken on 10 Augy

2007, were used for the peripd
from February 2007 up to July

2007;

- 2" analysis results, which
refers to samples taken betwsg
19 — 27 December 2007, wsg
used for the period from Augu
2007 up to December 2007;

- 3% analysis results, which refe
to samples taken between 2(
21 May 2008, were used for t
period from January 2008 up
July 2008;

- A 4th analysis result, whic
refers to samples taken on
September 2008, were used
the period from August 2008 (
to December 2008.

Data and calculations were cro

of
er
O

Its
as

st

en
re
St

B

e
[0

h
D2
for

Y

bS-

checked with internal database reco

rds

and are considered accurate and
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DNV’s assessment of response by Projeft
Participants

appropriate. Therefore, —CLZ is

considered closed.

CLID Clarification request Response by Project Paticipants

Forward Action Requests (FARs) from the previous vefication

. Summary of how FAR has been Assessment of how FAR has been
FAR ID Forward action request S . _
addressed in this reporting period addressed
As this is the first VCU verification, npNot applicable. Not applicable.

Forward Action Request (FAR) was
identified from the previous verification
process.

FAR #

Forward Action Requests (FARs) from the current veification

. Summary of how FAR has been Assessment of how FAR has been
FAR ID Forward action request S . .
addressed in this reporting period addressed
No forward action request was identifieéNot applicable. Not applicable.
FAR # e
for the next verification process.
- 00o -
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