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Bureau Veritas Certification has made the validation of “The Yokuslu-Kalkandere Hydroelectric
Power Plant”. The project activity involves the installation of a 42,33MWe hydroelectric power
plant (HEPP) located on the lyidere River basin in the Black Sea Region of Turkey, within the
province of Rize. The project comes under Type-I Renewable Energy Project as per Appendix B
of the procedures for CDM project activities. The expected annual emission reduction is 100,089
tons/year. The crediting period of the project activity is 10 years, renewable once for a total of 20
years,

The validation scope is defined as an independent and objective review of the VCS project
description, the project’s baseline study, monitoring plan and other relevant documents, and
consisted of the following five phases: i) desk review of the project design and the baseline and
monitoring plan; ii) Review of the baseline methodology by the specialist and the validator; iii)
Review of the investment analysis by the specialist and the validator iv) follow-up interviews
and on site visit; v) resolution of outstanding issues and the issuance of the final validation report
and opinion. The overall validation, from Contract Review to Validation Report & Opinion, was
conducted using Bureau Veritas Certification internal procedures. The first output of the
validation process is a list of Clarification and Corrective Actions Requests (CL and CAR),
presented in Table-3 in the Validation Protocol. Taking into account this output, the project
proponent revised its VCS project description. In summary, it is Bureau Veritas Certification’s
opinion that the project correctly applies the baseline and monitoring methodology ACM0002,
version 12 and meets the relevant VCS 2007.1 and local
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Introduction

This report summarizes the findings of the validation of the “The Yokuslu-
Kalkandere Hydroelectric Power Plant” (The project will be refered as
Kalkandere HEPP in the rest of this document) project, performed on the basis
of VCS 2007.1 criteria, as well as criteria given to provide for consistent project
operations, monitoring and reporting.

Objective

The validation serves as project design verification and is a requirement of all
voluntary emission reduction projects. The validation is an independent third
party assessment of the project design. In particular, the project's baseline, the
monitoring plan (MP), and the project’s compliance with relevant VCS criteria
which are validated in order to confirm that the project design, as documented,
is sound and reasonable, and meets the stated requirements and identified
criteria. Validation is a requirement for all VCS projects and is seen as
necessary to provide assurance to stakeholders of the quality of the project and
its intended generation of Voluntary Carbon Units (VCUs).

Scope and Criteria

The validation scope is defined as an independent and objective review of the
VCS project description, the project’s baseline study and monitoring plan, the
project’s investment analysis and other relevant documents. The information in
these documents is reviewed against the methodologies and tools that are given
under the Clean Development Mechanism of Kyoto Protocol, VCS 2007.1 rules
and associated interpretations. The validation is not meant to provide any
consulting towards the client. However, stated requests for clarifications and/or
corrective actions may provide input for improvement of the project design.

VCS project Description

The project activity involves the installation of a 43,47MWm /42, 33 MWe
hydroelectric power plant (HEPP) on the lyidere River basin in the Black Sea
Region of Turkey, within the province of Rize. The project comes under Type I —
Renewable Energy Project as per Appendix B of the procedures for CDM
project activities. The main purpose of the project is to generate approximately
179,050 MWh/year of electricity to supply the national grid using a renewable
resource and tapping the significant hydropower potential in the region. The
project activity reduces greenhouse gas (GHG) emissions that would have
otherwise occurred in the absence of the project activity by avoiding electricity
generation from fossil fuel sources. The average annual emission reductions of
the proposed Project are estimated to be 100,089 tonnes of CO2e (tCO2e). The
crediting period of the project activity is 10 years, renewable once for a total of
20 years.

Level of assurance
The Level of assurance of the validation report is defined as high.
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Methodology
The overall validation, from contract review to validation report & opinion,
was conducted using Bureau Veritas Certification internal procedures.

In order to ensure transparency, a validation protocol was customized for the
project. The protocol shows, in a transparent manner, criteria (requirements),
means of verification and the results from validating the identified criteria. The
validation protocol serves the following purposes:

. It organizes, details and clarifies the requirements of a VCS project is
expected to meet;
. It ensures a transparent validation process where the validator will

document how a particular requirement has been validated and the result of the
validation.

Review of Document

The Project Description (PD) submitted by Gaia Carbon Finance (Gaia) and
additional background documents related to the project design and baseline,
i.e. relevant Law, VCS Project Description Template, Approved Methodology
and tools under the CDM of Kyoto Protocol, Clarifications (CL) and Corrective
Action Requests (CAR) on validation requirements were reviewed.

To address Bureau Veritas Certification corrective action requests and
clarification requests, Gaia revised the PD several times, PD version 08 dated
05.08.2011 being the last version, which was submitted to the validation team
on 05.08.2011. After further clarifications all corrective action requests and
clarification requests were closed in 05.08.2011. The validation of the Project
resulted in 16 Corrective Action Requests, 23 Clarification Requests and 1
Forward Action Requests.

All documents were reviewed under the requirements of the CDM
Methodologies as these methodologies are approved under the VCS 2007.1.

Follow-up Interviews

Between August 2010 and August 2011 Bureau Veritas Certification performed
interviews with Gaia, Akim Enerji and local stakeholders regarding the Grid
emission factor, Investment Analysis, project specific questions and
Clarification and Corrective Actions Requests documented in the validation
protocol. A list of the persons interviewed is given under section 5.2 of this
report. After the discussions, the validation team closed on 08.08.2011 all
documented CL and CAR in the validation protocol.

Resolution of any material discrepancy
During the validation there were no material discrepancies that were identified.

Validation Findings

Project Design
Bureau Veritas Certification recognizes that Akim Enerji, which is the project
participant, is helping the country in fulfilling its goals of promoting sustainable
development with this project. The project is in line with country specific
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requirements. In addition, the project highly supports the sustainable economic
development in the region.

It was validated during the site visit that the project description given in the VCS
PD version 08 is accurate. It was also crosschecked with the project description
given in the feasibility study report.

Kalkandere HEPP is not a debundled component of a larger project activity as
defined in the VCS PD version 08. The project activity is neither in existing
facilities nor in utilizing existing equipment. During the site visit, it was
confirmed that project activity is a Greenfield project.

The conclusions of the validation team are as follows:
e The technology used:

Kalkandere HEPP project entails the construction and operation of a 43,47 MW
hydroelectric power plant (HEPP) in the Black Sea Region of Turkey, in lyidere
River Basin in the province of Rize, Turkey. The location of the project activity
was validated during the site visit.

The project has 2 powerhouses first one is Kalkandere Power House and the
second one is Kizilagac Power House each has 35,79 MW and 7,68 MW
respectively. In Kalkandere powerhouse, three Horizontal Axis Francis type
turbines were installed each with the capacity of 11,93 MW; the total capacities
of the turbines are 35,79 MW. In Kizilagac three Power House Vertical Axis
Kaplan turbines have been used each has the capacity of 2,56 MW.

The implementation of the project consists of construction of the following main
items:

o Two power houses

o Flushing Gate for Kalkandere

o Settling Basin for Kalkandere

o Settling Tunnel for Kalkandere

o Headrace Tunnel for both Kalkandere and Kizilagac

The net electricity delivery to the grid by the project is estimated to be 179,050
MWh per annum.

The technology used in the plant is a state-of-the-art technology with extensive
automatization. In addition to this, the equipments that are used in the project are
all first-hand equipments. There is no new technology, which is expected to
replace the plant’s technology in the short run, and the expected life of the
equipment is around 20 years. The project does not need extensive initial training
and maintenance efforts in order to work as presumed during the project period.
Necessary trainings to the plant staff was provided by the supplier right after the
installation of the electro mechanic equipments in line with the agreement
between the project owner and the supplier. The agreement between the supplier
and Kalkandere HEPP has been reviewed by the validation team.

As a result, validation team approves that the technology used in the project
activity is state of the art and all the equipment used in the project are new.

o Project duration, crediting time and project start date

Kalkandere HEPP consists of 6 unit turbines (3 in Kalkandere Powerhouse and 3
in Kizilagac Power House). In each powerhouse units has an output capacity of
11,93 and 2,56 MW respectively. The project activity is constructed in 2 phases
first Kalkandere and then Kizilagac. On 30/12/2010, Kalkandere Powerhouse
started to operation with 1 turbine (1*11, 90 MWm/11, 68) and then other two
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units were commissioned on January 28, 2011. The Provisional Acceptance
Report has been provided to DOE which is approved by EMRA (Energy Market
Regulations Authority).

The carbon crediting period and therefore the monitoring starts when the plant
commences electricity generation. Therefore, the crediting period can be start on
30.12.2010 however PP defined the start date for the crediting period as 01
January 2011 and this has been found acceptable by the validation team. The
crediting life is a maximum of ten years and will be renewed once.

The expected lifetime of the project is, minimum 35 years, which corresponds to
the lifetime defined in the project feasibility approved by DSI. The definition of
the lifetime is in line with EB50 Annex 15.

e Ownership )
The generation license belongs to AKIM Enerji Uretimi Sanayi ve Ticaret A.S.

copy of the generation license is given in Annex 8 of the PD.

The project did not participate in any other GHG emission reduction program.
The validation team approves that there is no double counting involved in this
project activity during this validation.
o Eligibility of the project activity under VCS

The project comes under Type I ~ Renewable Energy Project as per Appendix B
of the procedures for CDM project activities. The project is a 43,47 MW HEPP
and it uses renewable sources to produce electricity. Since the installed capacity
of the planned HEPP is larger than 15 MW, it is a large scale renewable energy
project activity according to the Decision 17/ CP.7 Article 6. As per the
Justifications given above, the project activity is eligible under VCS.

The project is not a grouped project.

3.2 Baseline

e Approval of the baseline methodology:

The baseline for “The Yokuslu-Kalkandere Hydroelectric Power Plant” project
is established by using the UNFCCC official methodology ACMO0002, version 12,
namely “Consolidated baseline methodology for grid-connected electricity
generation from renewable sources”. For the calculation of the grid emission
factor, UNFCCC Methodological Tool “Tool to Calculate Emission Factor of an
Electricity System” version 02 is used. For the assessment and demonstration of
additionality, UNFCCC Methodological Tool “Tool for the Demonstration and
Assessment of Additionality”, Version 05.2 is used. Both of the tools are referred
in the applied methodology.

The PD was submitted on 08" of August 2010 and methodology version was 11
for ACMO0002 since the deadline for submission of the methodology passes during
validation, the methodology version has been updated as Version 12. Tools used
Jor the project activity are the latest versions at the time of PD submission. This
has been found acceptable by the validation team. Clean Development
Mechanism Methodologies are approved under the VCS program.

o Correct application and justification of baseline methodology:
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The choice of methodology ACMO0002 version 12 is justified as the proposed
project activity meets relevant applicability criteria:

o Kalkandere HEPP Project is a grid connected renewable power generation
project which adds electricity capacity from hydro power sources and which
supplies electricity to a system that is supplied by at least one fossil fuel fired
generating unit,

o The project activity results in a reservoir. But the power density of the power
plant has been calculated as 19.714 W/m™ As per definitions given in the
Project Emissions section of ACM0002 version 12 if power density is greater
than 10 W/m’ project emissions can be accepted as zero.

o The geographic and system boundaries for the relevant electricity grid can be
clearly identified and information on the characteristics of the grid is
available as proved in section 2.4 “Description of how the baseline scenario
is identified and description of the identified baseline scenario” of the PD,

o The project does not involve switching from fossil fuels to renewable energy at
the site of the project activity,

o The project involves construction of new units in a brand new plant, in other
words the project does neither involve the addition of renewable energy
generation units at an existing renewable power generation facility nor does it
Joresee to retrofit or modify an expired facility of renewable energy
generation.

The baseline scenario was applied correctly and the justification for the choice of
the baseline methodology is found appropriate by the validation team.

e Appropriate setting of baseline scenario

The baseline scenario is defined as follows:

“Electricity delivered to the grid by the project would have otherwise been
generated by the operation of grid-connected power plants and by the addition of
new generation sources, as reflected in the Combined Margin (CM)
calculations ”.

The defined baseline scenario is in line with the methodology as the project
activity is the installation of a new grid-connected renewable power plant.

As the project activity is not a retrofit or replacement of existing grid-connected

renewable power plant, the step-wise procedure to identify the baseline given in

ACMO002 version 12 is not used for this project activity.

The above setting of the baseline scenario is found appropriate by the validation
team.

o Assessment and demonstration of additionality:

The assessment and demonstration of additionality of the project is done by using
UNFCCC Methodological Tool “Tool for the Demonstration and Assessment of

Additionality”, Version 05.2. In applying this tool under Step 1a, the following

Jfour alternatives are identified as the alternative scenarios that are likely to

happen in the absence of the project activity:

Alternative 1:  The proposed project activity undertaken without being

registered as a VCS project activity.

Alternative 2:  Construction of a coal-fired power plant with equivalent
installed capacity or annual electricity generation.
Alternative 3:  Construction of a new power plant generating the same annual

power generation from other renewable sources such as wind power, solar power
and thermal energy.



VCS 2007.1 Validation Report

Alternative 4:  The continuation of the current situation. The equivalent
electricity will be provided by the existing power units connected to the national
grid.

From the above mentioned alternatives 1 and 4 are assessed to be realistic and
credible alternatives. Alternative 2 is eliminated since the operating hours of the
thermal power plant and hydro is considerably different. Alternative 3 is
eliminated since the project is not proper for renewable like thermal or wind
project. Black Sea Region is not very rich of wind and very steep terrain does not
allow for wind power plants and the renewable energy source does not exists in
the region for the geothermal energy.

Analyzing the alternatives that are defined as realistic, it is seen that all
scenarios are consistent with the baseline definition of ACMO0002 version 12. All
of the alternatives comply with legal requirements, as they are practices
currently present in the host country.

The project proponent used Step 2 ‘Investment Analysis’ for the demonstration of
the additionality of the project activity.

Under Step 2-Investment Analysis there are four sub-steps.

Under sub-step 2a, Benchmark Analysis (Option IIl) is chosen and the other
options are eliminated because, the proposed Project generates financial and
economic benefits through the sales of electricity other than Voluntary Emissions
Reduction (VCS-VER) related income. Therefore the simple cost analysis (Option
1) cannot be taken. Investment comparison analysis (Option II) is only applicable
to projects where alternatives should be similar investment projects. The
alternative baseline scenario of the proposed project is the continuation of the
current situation, where the equivalent electricity will be provided by the existing
power units connected to the national grid. This method is also assessed to be
appropriate by the validation team.

Under sub-step 2b, Equity IRR is selected as a financial indicator. The selected
benchmark is assessed to be applicable to the type of IRR calculated as per the
guidelines given in ‘The tool for the demonstration and assessment of
additionality’.

The country risk premium is taken from the study of Prof. Aswath Damodara.
The Eurobond rate and risk premium value at the time of investment decision
which is the date of the board decision has been used for the calculations. Inputs
of the IRR calculation are in accordance with the FSR. The benchmark
calculation is given below:

Parameter c&;z‘:ﬂ Source
Risk-free rate The yield of a synthetic bond with 37 years maturity at
the time of decision was calculated using_the vyield
Rf 9.70% curve derived from
hitp://www.ziraat.com.tr/tr/lbankamiz/faiz-ve-
ucretler/aspx/eurobond.aspx was used.
Beta The average of energy companies traded in ISE 100
B Used to measure 0.939 derived from one of the most promininet data provider
level of risk. ' Bloombgrg. Please see Annex 9 for Betas of these
companies
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Market equity risk

http://www.stern.nyu.edu/~adamodar/pc/archives/ctry

Rm-Rf N 12.88%
premium prem08.xls
Rm E)zﬁf:ted market 22,589 Please refer to below calculation.

Hence, the benchmark value is calculated as:

Rf
9.70%

+ B X
+ 0,939 X

(
(

Rm - Rf ) = Ce
22.58% - 9.70% ) 21.79%

The benchmark is calculated using a globally accepted model and the data used
Jor calculation is also applicable at the time of investment decision. Hence, the
benchmark is assessed to be appropriate by the validation team and the financial
expert.
Under sub-step 2c, the Equity IRR is calculated. Project proponents have also

submitted an excel sheet showing the details of the calculations. Some revisions
have been made to these calculations until the latest version, which was
submitted to the validation team together with the final VCS PD version 8 dd.
05.08.2011
The Feasibility Study Report prepared by Hydro Design and approved by DSI
dated November 2007 has been the basis of investment decision for the proposed
project activity was submitted to the validation team. This was verified using a
board meeting report dated 10" of October 2008 and the DSI approval. The
values used in the FSR are the unit values set by State Hydraulic Works and these
values are applicable at the time of investment decision. The inputs of the IRR
calculation are in accordance with the FSR which is approved by DSI. The
parameters have been defined in the table below.

Pl

The project proponents have calculated the IRR for 35 years from 2011 to 2045
until the end of technical lifetime defined in the approved feasibility. This is on
the conservative side as it reflects the reality and the calculations are not limited
to the crediting period. The equity IRR is calculated as %16,83 which is lower
than the benchmark, 21,79%.

In the project feasibility which is nationally approved annual generation has
been defined as 197,7 GWh. When it is divided to installed capacity it gives the
working hours which is 4863,4 for the project activity. If it is divided to 8760 we
find the capacity factor of the project activity which is 0,55 for the project. The
capacity factor has been included in the annual generation production.

The documents used to validate all the assumptions in IRR calculation are given

below.
Parameter Chosen Source
Value
Investment 35 vears DSI Approved Feasibility
period 22 yedrs
Annual Feasibility report submitted to DSI in November
energy 197.7 GWh 2007 page 1.7
production
Electricity | 5.5 Euro cents | Guaranteed highest purchase price by law

10
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sales price | /Kwh number: 5346 Ratification Date: 10.05.2005
Enactment Date: 18.05.2005

O&M USS 664494 Feasibility report submitted to DSI in November

expenses 2007 page 9.29

Interest on Feasibility report submitted to DSI in November

1 0.5%

loan = 2007 page 9.1

Other loan | Debt to Equity: | General assumption by the PDD deveoper
conditions | 70/30
Tenor: 10 years

Investment Feasibility report submitted to DSI in November

US$ 68,549,025

amount 2007 page 9.27
Euro /US3 1.3694 Euro/ Average parity rate in 2007 reproduced from
ari o TLUSS and TL/Euro rates announced by Central

US$

Bank of Turkey. http://evds.tcmb.gov.tr/cbt.html

Under Sub-step 2d, sensitivity analysis is applied to the following items, for a
decrease of 5% and 10% and for an increase of 5% and 10%.

Investment Costs

Electricity Production

Electricity Price

Operational Costs

According to this sensitivity analysis;

The highest IRR comes to 18,96 % when the electricity production and electricity
price rises 10% up. However this value is also below than the benchmark value
calculated as %21,79. Also for the IRR calculation annual electricity generation
has been used from the project feasibility which is 197,7 Gwh. However during
construction the annual generation value has been revised as 179 Gwh because
of the increasing the min. water flow rate and the value has been confirmed
from the generation licence,

The above sensitivity analysis reveals the fact that no alternative scenario can
make the project pass the benchmark IRR expectation that is 21,79%. Therefore,

the project is not financially attractive.

Barrier Analysis:

Barrier Analysis is not applied to the project activity.

The common practice analysis:

Under the common practice analysis section of the PD, hydro projects in the
country and with similar installed capacity in the same region are compared to
the proposed project activity.

First, this analysis is made for Turkey. 100 hydropower plants, with total
installed capacity of 12,878 MW generating an average of 46,277 GWh/year,
which is 36% of the economically viable hydroelectric potential. 41 hydroelectric
power plants are currently under construction with 3,962 MW of installed
capacity to generate an average annual 9,779 GWh representing 8% of the

11
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economically viable potential. The most of the hydropower plants financed by
government after May 2005 private sector entered to the renewable energy
industry. However under 477 private sector projects only 57 of them completed
more than %50. On average, the new privately owned hydro facilities represent
only 2.3% of new additions. Similarly, new additions from privately held hydro
projects represents only 0, 1 % of Turkey s installed capacity in the last 6 years.

When it is discussed for the Eastern Black Sea Region on the basis of installed
capacity and completion it is seen with this analysis that the project activities that
are present in the region are not yet operational and have very low completion
rates (below 10%).

The validation team has concluded that the proposed project activity is not
common practice in the region due to the reasons that are explained above.

3.3 Monitoring Plan
Approval of the monitoring methodology:

The consolidated monitoring methodology for grid connected generation from
renewable sources named as “Approved Monitoring Methodology ACMO0002
version 12 is applied. All the applicability conditions of the monitoring
methodology are the same as the applicability conditions of the baseline
methodology that are given under section 3.2 of this validation report. The data
will be archived electronically and be kept at least for 2 years after the end of the
last crediting period. All measurements will be conducted with calibrated
measurement equipment according to relevant industry standards.

Correct application and justification of the selected monitoring methodology:

The justification of the choice is explained in section 3.2 of this validation report.
The monitoring methodology is applied correctly and appropriately.

Information about monitoring plan is as follows:

The monitoring plan includes the monitoring of several parameters, the main
parameter in the monitoring plan is the quantity of the net electricity that is
delivered to the grid, and this parameter will be the basis for the emission
reduction calculations.

According to the methodology ACMO0002 version 12, the parameters used fo
calculate the Power Density of HEPPs also need to be monitored. So area of the
maximum lake level and capacity of the project has been added to the monitoring
plan. The monitoring of these two parameters will be done with the supplier
information on the equipments that shows the installed capacity of the turbines
and coordinate readings around the border of the reservoir when the water flow is
at its highest level respectively.

The first data that should be monitored is the amount of electricity (EGfacility,y)
that is annually fed into the grid by the plant. The project owner, Akim Enerji, has
already signed an agreement with TEIAS that includes measuring the amount of
electricity that goes to the system accurately. Based on this sales agreement, there
is no need for an additional process or equipment to monitor the data. The
monitoring of the electricity generated will be monitored with the Actaris

12
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Meterings and their calibration is under TEIAS control. Regarding to the
regulation and the technical description of the equipment calibration will be done
once in a 10 year and the accuracy class is 0,2. The monitoring of the electricity
generation will be done through the PMUM records (net electricity generation).
Electricity consumption will be excluded from total electricity generation value.
Also values will be cross checked with the monthly protocols. Since TEIAS started
remote reading in some regions, it shall be checked if remote reading has been
started for the project activity. (FARI1)

Also as the Combined Margin emission factor is calculated ex-ante, the
parameters used in the calculation of the emission factor is also included in the
monitoring plan, but the frequency of monitoring for these parameters are once
Jor each crediting period as per the definitions in the “Tool to calculate the
emission factor for an electricity system”. So the emission factor will be

calculated during second validation of the project activity.

The below table shows the parameters that are included in the monitoring plan for
the parameters that will be monitored during the crediting period.

Data Data  |Monitoring

/Parameter

Description Source of Data Unit  |Frequency

EGfacility,y|Quantity of net electricityPMUM Records |MWh |Continuous

delivered to the grid measurement and at
least monthly
recording
CapPJ Installed capacity of the|Project site MW |Yearly

\project  activity  after
implementation of the
\project activity

APJ Area of the reservoir|Project site m2 Yearly

measured in the surface
of the water, after the
implementation of the
iproject activity, when the
reservoir is full

34

The data will be collected and stored by Akim Enerji not only during the
crediting period but during also two years after the last issuance of VCUs to
Kalkandere HEPP project for that crediting period.

The management of Akim Enerji is responsible with all monitoring and reporting
issues in general.

Overall the monitoring methodology is found appropriate and suitable for this
particular project activity.

Calculation of GHG Emissions
Anthropogenic emission reduction is a function of the expected net amount of
electricity produced, for the given project, which amounts to 179.050 MWh per
annum. The annual emission reduction is 100,089 tCO2e. Over the period of ten
years, the total amount of emission reduction will reach 978,692 tCO2e. For all

13




VCS 2007.1 Validation Report

calculations, the rounded value of the combined emission factor, 0.559 tCO2/
MWh is applied.

KAlkandere HEPP consists of 6 unit turbines in 2 power houses. The project
activity will be operated in 2 powerhouses. On 30/12/2010, the Kalkandere
Powerhouse started operation with 1 turbine.

Year Annual estimation of emissions reductions
in tonnes of CO2e
2011 79.545
2012 97.444
2013 100,089
2014 100,089
2015 100,089
2016 100,089
2017 100,089
2018 100,089
2019 100,089
2020 100,089
Total (ftz;':’r;zec;tz;{ ggg)cnons 977.701
Total number of crediting years 10
Annual average over the crediting period 9777
of estimated reductions (tonnes of CO2e) ’

° The appropriateness of the source, sink and reservoir:

The Project emissions are calculated with the formula mentioned in
ACMO002/Versionl2. The following calculation of the PD and the assumptions
Jor the Project Emissions and Leakage made afterwards, is found acceptable
and suitable for the project activity by the validation team.

The power density of the project activity is calculated as follows:

PD = Cap L C'ap L,
Apy — Ay
Where:
PD : Power density of the project activity, in W/m2

CapPJ : Installed capacity of the hydro power plant after the implementation
of the project activity (W)

14
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CapBL : Installed capacity of the hydro power plant before the implementation
of the project activity (W). For new hydro power plants, this value is
zero

APJ : Area of the reservoir measured in the surface of the water, after the
implementation of the project activity, when the reservoir is full (m2)

ABL : Area of the reservoir measured in the surface of the water, before the
implementation of the project activity, when the reservoir is full (m2).
For new reservoirs, this value is zero

PD = 43.470.000 W/2.205m2

PD = 19.714 W/m2

Project emissions is assumed to be 0 since the power density of the project is
greater than 10 W/m2.

No leakage emissions are considered. The main emissions potentially giving rise
to leakage in the context of electric sector projects are emissions arising due to
activities such as power plant construction and upstream emissions from fossil
fuel use (e.g. extraction, processing and transport). These emissions sources are
neglected.

The baseline emissions BEy are calculated as following:

BEy = EGy x EFgrid,CM,y

Where:
BEy = Baseline emissions in year y (tCO2e/yr)
EGy = Quantity of net electricity generation that is produced and fed into

the grid as a result of the implementation of the CDM project activity in year y
(MWh)

EFgrid CMy = Baseline emission factor (tCO2e/MWh)

Y = Refers to a given year

179.050 * 0,559=100,089 tCO2/year

Annual estimation of emissions reductions is calculated as follows in line with
the ACM002/Version 12:

ERy = BEy — PEy — LEy

Where:

ERy = Emission reductions in year y (t CO2e/yr)
BEy = Baseline emissions in yeary (t CO2e /yr)
PEy = Project emissions in yeary (t CO2/yr)
LEy = Leakage emissions in year y (t CO2/yr)

15
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Therefore, the annual emission reduction is estimated as:
ERy =100,089—-0-0= 100,089 tCO2e

The correctness and transparency of formulas and factors used,

The formulas and factors used in the calculation of GHG emissions are found to
be transparent and correct by the validation team. The emission factors of fuels
that are used in the calculations are taken from the IPCC default values at the
lower limit of uncertainty at a 95% confidence interval as provided in table 1.4
of Chapter 1 of Vol.2 (Energy) of the 2006 IPCC Guidelines on National GHG
Inventories, as suggested by the methodology. The efficiency factors of power
plants are taken from Annex 1 of the “Tool to calculate the emission factor for
an electricity system”. The efficiency factors used are on the conservative side.

The years considered for OM are 2006 and 2008 and the OM emission factor
has calculated as 0.661 tCO2/MWh. The BM emission factor has calculated as
0.457 tCO2/MWh between 2004 and 2008. The project participant has applied
weight average of the OM and BM as specified in the tool to arrive at the
emission factor for the combined margin. Accordingly, the combined margin
emission factor has calculated as 0,559 tCO2/MWh that was confirmed by the
validation team with reviewing all the baseline calculation sheet equations and
confirming the used parameters for the calculations.

The assumptions made for estimating GHG emission reductions

The only assumption is the one about leakage emissions that is assumed to be
zero as per the methodology. Other unknown parameters like the emission
Jactors of fuels are taken from the IPCC values as mentioned above.

Uncertainties

All data presented in the baseline calculations are provided from official
sources. Therefore, uncertainties of data sets were not estimated. There are no
uncertainties in the calculations.

Environmental Impact

The project has “EIA not required certificate” by the Ministry of Environment
and Forestry however project owner also prepared EIA report to understand
the impacts of the project more detail. Regarding to the EIA report Ministry of
Environment and Forestry has prepared EIA Positive Certificate
dd.06.11.2009.

In the EIA report impacts of construction, impacts on aquatic life, landscape
and noise has been discussed. Regarding to the EIA report, fish pass will be
done, to prevent erosion reforestation will be done under control of
Environment and Forestry Directorate and Operational Directorates and noise
measurements will be done.

It has been confirmed by the validation team that, the project complies with the
legal requirements.
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3.6 Comments by stakeholders
Under EIA regulation project owner organized a stakeholder consultation
meeting on 21° of May 2009. Two major questions asked during meeting first
one was about economic advantages of the project and second is environmental
impacts of the project.

It is confirmed that project owner hired local employees during construction
and also used local companies to buy the needs of the project site if possible.
For the environmental issues project owner fully met the legal requirements.

1t was verified during the site visit through the interviews with local people and
village heads that the project has a positive impact to the region’s sustainable
development. All of the stakeholders that were interviewed were content with
the project activity and the general opinion was that the project was beneficial
Jor the surrounding villages.

4 Validation conclusion

Bureau Veritas Certification has made the validation of “The Yokusiu- Kalkandere
Hydroelectric Power Plant”.
The validation was performed on the basis of VCS criteria and host country criteria
and also on the criteria given to provide for consistent project operations, monitoring
and reporting.
The validation consisted of the following five phases:
i) Desk review of the project design and the baseline and monitoring plan;
(August 2010 — April 2011)
ii)  Review of the baseline methodology by the specialist and the validator (August
2010 - April 2011)
i) Review of the investment analysis by the specialist and the validator
(December 2010-August 2011)
iv)  Follow-up interviews and on site visit; (09 November 2010)
v)  Resolution of outstanding issues and the issuance of the final validation report
and opinion (August 2011)
Project participant/s used the latest tool for demonstration of the additionality. In line
with this tool, the PD provides analysis of prevailing barriers to determine that the
project activity itself is not the baseline scenario.
By generating electricity using renewable energy, the project is likely to result in
reductions of GHG emissions partially displacing the electricity that would have been
generated using fossil fuels. An analysis of the investment barrier and investment
analysis demonstrates that the proposed project activity is not a likely baseline
scenario. Emission reductions attributable to the project are hence additional to any
that would occur in the absence of the project activity. Given that the project is
implemented and maintained as designed, the project is likely to achieve the estimated
amount of emission reductions. The review of the Project Description (Version 01
dated 19.07.2010 until Version 08 dated 05.08.2011), the site visit and the subsequent
Jollow-up interviews (please see the list of the persons interviewed under section 5.2
of this report) have provided Bureau Veritas Certification with sufficient evidence to
determine the fulfillment of stated criteria. The Project Description was subsequently
revised as Version 08 dated 05 August 2011 to resolve the issues that have risen
during the interviews and subsequent interactions.
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In our opinion, the project correctly applies and meets the relevant VCS requirements
and the relevant host country criteria. The validation is based on the information
made available to us and the engagement conditions detailed in this report.

5 REFERENCES

5.1. Documents

Documents provided by Akim Enerji and Gaia that relates directly to the GHG
components of the project and other reference documents are given below:

1. PD for “The Yokuslu-Kalkandere Hydroelectric Power Plant”
Version 01 dated 19 July 2010
Version 02 dated 10 October 2010
Version 03 dated 17 December 2010
Version 04 dated 24 February 2011
Version 05 dated 11 April 2011
Version 06 dated 29 June 2011
Version 07 dated 03 August 2011
Version 08 dated 05 August 2011
2. Baseline Calculation Excel Sheet
Kalkandere Baseline Total Carbon Emission June 2010
Kalkandere Baseline Total Carbon April 2011
Kalkandere Baseline Total Carbon Emission
3. Investment Analysis — IRR Calculation Excel Sheet

Version 01 dated October 2010

Version 02 dated February 2011

Version 03 dated April 2011

Version 04 dated 05 August 2011

Kalkandere Project Feasibility Report dd. November 2007

Bank Letter, 30 July 2010

EIA is not Required Certificate dd.23 November 2007
EIA PIN dd. August 2007

EIA Approval 06.11.2009

EI4 Report July 2009

10. Lake Area Drawings

% N D A

11. Letter about not cutting the trees dd. 01.06.2010
12. Letter from the Culture and Nature Council dd.15.06.2009
13. Training Contracts

14. Generation Licence
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15. Provisional Acceptance dd. 30.12.2010
16. Board Decision for the investment dd.10.10.2008
17. Board Decision (VER Consideration) dd. 23 July 2004

18. Approved consolidated baseline and monitoring methodology ACMO0002
version 12

19. UNFCCC'’s Methodological Tool: “Tool for the demonstration and
assessment of additionality ", version 05.2

20. UNFCCC’s Methodological Tool: “Tool to calculate the emission factor for
an electricity system”, version 02

21. VCS PD Template — 19 November 2007
22. VCS Validation Report Template — 19 November 2007
23. Voluntary Carbon Standard 2007.1

5.2. Persons Interviewed

List persons interviewed during the validation and site visit, or persons that
contributed with other information that are not included in the documents listed
above.

1. Mr. Serkan Diindar, Carbon Consultant, GAIA Carbon Finance
Mr. Giirkan Bayraktar, Carbon Consultant, GAIA Carbon Finance
Mr. Taner Sengonul, Sanko Elektrik

Mr. Volkan Dogan, Sanko Elektrik

Saban Ardal — Head of Urmalik Village

voA W
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ANNEX I - Validators’ Competence

Lead Verifier: Ms. Burcu Mutman - Environmental Engineer
Bureau Veritas Certification Lead Verifier

Burcu Mutman has over 5 years of experience in environmental sciences and
auditing. She is a lead auditor for environment, safety and quality management
systems. She is also lead verifier for GHG Emission Reduction Projects.

Baseline Specialist: Mrs. Yildiz Arikan - Assoc. Professor Dr
Sabanci University, Faculty of Management, Orhanly, Tuzla, 34956, Istanbul, Turkey

Yildiz Arikan is an Electrical engineer and is working at Sabanct University. She has
supported thesis related with energy . Also she has been conducting research studies
on energy including ‘’CO2 Emission Research’’ Studies. Academically, Yildiz Arikan
is working also on GHG project since 2005.

Investment Analysis Specialists:
Mr. Murat Gencer - Master of Economics
RiskTiirk Software Development and Consultancy — Head of Financial Analysis Team

Murat Gencer, consultant and a trainer, has over 11 years of experience in FMCG,
software development and banking sectors. He is specialized in project finance,
financial modelling, risk management and MS Excel applications.

Internal Technical Reviewer: Mrs. Isil Timuroglu - Environmental
Engineer

Bureau Veritas Certification SAS— Lead Verifier

Isil Timuroglu has over 5 years’ experience in environmental sectors. She worked
about calculation of greenhouse gases. She is a lead verifier for GHG Emission
Reduction Projects.
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