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1 INTRODUCTION

This report summarizes the findings of the validation of the "The Cevizlik Run-of-
River Hydroelectric Power Plant” project, performed on the basis of VCS 2007.1
criteria, as well as criteria given to provide for consistent project operations,
monitoring and reporting.

1.1 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).

1.2 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.

1.3 VCS Project Description

The project activity involves the installation of a 92.96 MW runoff-river hydro
electric power plant (HEPP) in lyidere river basin in Rize province, in Eastern
Black Sea Region of Turkey. 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 335.03 GWh/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 187,471.5 tonnes of CO;e (tCOze). The crediting period of the
project activity is 10 years, renewable once for a total of 20 years.

1.4 Level of assurance

The Level of assurance of the validation report is defined as high.

2 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),
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means of verification and the results from validating the identified criteria. The
validation protocol serves the following purposes:

e 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.

2.1 Review of Document

The Project Description (PD) submitted by AKIM Enerji Uretimi Sanayi ve Ticaret
A.S. {(AKIM Enerji) and additional background documents related to the project
design and baseline, i.e. Host Country 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, AKIM Enerji revised the PD several times, PD version 06 being the last
version which was submitted to the validation team on 17.06.2010. After further
clarifications all corrective action requests and clarification requests were closed
in 21.06.2010.

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

2.2 Follow-up Interviews

Between October 2009 and June 2010 Bureau Veritas Certification performed
interviews with 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 21.06.2010 all documented CL and
CAR in the validation protocol.

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

3 VALIDATION FINDINGS
3.1 Project Design

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

The conclusions of the validation team are as follows:

e The technology used:

Cevizlik HEPP project entails the construction and operation of a 92.96 MW
runoff-river hydro electric power plant (HEPP) in the Eastern Black Sea
Region, in Iyidere River Basin in the province of Rize, Turkey. In the power
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house, two vertical axis Francis turbines will be installed each with the capacity
of 51.21 MW, the total capacity of the turbines will be 92.96 MW. These two
units will work together as the project has one energy tunnel and one penstock
to serve them. Since there will be some hydraulic losses due to water speed,
the total guaranteed mechanical output will diminish to 92.96 MW.

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

o A regulation pond with a surface area of 14,091 m?

o Flushing gate consisting of 3 gates, with a size of 3mx2.5mx4m

o A 7,981.485 m long, horseshoe type concrete lined headrace tunnel

o 5 access tunnels for the construction of the headrace tunnel with a total

length of 2,278.5 m.

A surge tank with a varying cross section

Penstock with 3.4 m diameter with a length of 348.63 m.

o An Underground Powerhouse with 2 vertical axis Francis type Alstom
Turbines

o Underground powerhouse access tunnel, horseshoe type with a length
of 98.225 m

o A 21km long, 154 kV energy transmission line

[a BN e

The net electricity delivery to the grid by the project is estimated to be 335.03
GWh per annum. The quantity of electricity required for operation of the plant
is at a negligible level,

The technology used in the plant is a state-of-the-art technology with
extensive automatization. The equipment to be provided is brand new
according to the electromechanical equipment agreement. There is no new
technology which is expected to replace the plant’s technology in the short
run. The project does not need extensive initial training and maintenance
efforts in order to work as presumed during the project planning period.
Necessary trainings to the plant staff will be delivered by the supplier in line
with the agreement between the project owner and the supplier. The
agreement between the supplier and Cevizlik HEPP has been reviewed by the
validation team. The related training records shall be verified during the first
verification of the project activity.

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.

e Project duration, crediting time and project start date

Expected starting date of the project activity is 29 May 2010, when the plant
commences electricity generation. The carbon crediting period and therefore
the monitoring starts when the plant commences electricity generation. The
crediting life is a maximum of ten years which will be renewed once. The total
crediting period is twenty years.

The expected life time of the project is, starting from 27 June 2007, minimum
48 years 4 months which corresponds to the duration of the license obtained
from EMRA. However, the equipments may be renewed (as recommended)
during the lifetime of the project activity according to the conditions of the
equipments. The owner of the company will be able to renew the license, by
applying to EMRA in 9 - 12 months before the expiration date of the first
license duration.

e QOwnership

The generation license belongs to AKIM Enerji Uretim Sanayi ve Ticaret A.S. A
copy of the generation license is given in Annex 6 of the PD.
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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.

» 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 92.96 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 “Cevizlik Hydro Electric Power Plant” project is established by
using the UNFCCC official methodology ACMQ0002, version 10, 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 01.1 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.

Both the tools and the methodology are the latest available versions at the
time of PD submission to the DOE, and are found appropriate by the validation
team. Clean Development Mechanism Methodologies are approved under the
VCS program.

o Correct application and justification of baseline methodology:

The choice of methodology ACM0002 / Version 10, is justified as the
proposed project activity meets relevant applicability criteria:

L

the

Applicability condition in
ACMO0002/Version 10

Compliance of the condition

This methodology is applicable when
the project activity is the installation,
capacity addition, retrofit or
replacement of a power plant/unit of
one of the following types: hydro power
plant/unit (either with a run-of-river
reservoir or an accumulation reservoir),
wind power plant/unit, geothermal
power plant/unit, solar power
plant/unit, wave power plant/unit or
tidal power plant/unit.

The project activity is a Greenfield grid
connected run-of-river hydropower
project. The project activity is located
across the Iyidere river basin. The
water is diverted using a diversion wall
structure to the energy tunnel and then
to the powerhouse. The water will be
fed back to river through the tailrace
canal. The diversion structure does not
result in storage of water.

In the case of capacity additions,

This condition is not applicable to the
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retrofits or replacements: the existing
plant started commercial operation prior
to the start of a minimum historical
reference period of five years, used for
the calculation of baseline emissions
and defined in the baseline emission
section, and no capacity expansion or
retrofit of the plant has been
undertaken between the start of this
minimum historical reference period
and the implementation of the project
activity.

project activity as it involves the
installation of a new hydroelectric
power plant.

In case of hydro power plants, one of
the following conditions must apply:

- The project activity is implemented in
an existing reservoir, with no change in
the volume of reservoir; or

- The project activity is implemented in
an existing reservoir, where the volume
of reservoir is increased and the power
density of the project activity, as per
definitions given in the Progject
Emissions section, is greater than 4
w/m?2; or

- The project activity results in new
reservoirs and the power density of the
power plant, as per definitions given in
the Project Emissions section, is greater
than 4 W/m?.

This condition is not applicable to the
project activity as it does not result in
a new reservoir.

However, the project activity involves
the construction of a regulation pond
with a surface area of 14,091 m?.

The power density (PD) for this
regulation pond is calculated as
follows: PD=92,960,000 W/14,091 m?

PD = 6,597 W/m?
PD > 4 W/m?

PD > 10 W/m?, therefore, according to
the methodology, there will be no
emissions from the regulation pond.

This methodology is not applicable to
project activities that involve switching
from fossil fuels to renewable energy
sources at the site of the project
activity, since in this case the base line
may be the continued use of fossil fuels
at the site.

This condition is not applicable to the
project activity as it does not involve
switching from fossil fuel to renewable
energy at the site of the project
activity.

This methodology is not applicable to
biomass fired power plants.

This condition is not applicable to the
project activity as it does not involve
the installation of a biomass fired
power plant.

In the case of retrofits, replacements,
or capacity additions, this methodology
is only applicable if the most plausible
baseline scenario, as a result of the
identification of baseline scenario, is
“the continuation of the current
situation, i.e. to wuse the power
generation equipment that was already
in use prior to the implementation of
the project activity and undertaking
business as usual maintenance”,

This condition is not applicable to the
project activity as it does not involve a
capacity addition, retrofit or
replacement of existing grid-connected
renewable power plant/unit(s).
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The baseline scenario was applied correctly and the justification for the choice of
the baseline methodology is found appropriate by the validation team

» 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
described in the "Tool to calculate emission factor for an electricity system”

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
ACM 0002 version 10 is not used for this project activity.

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

s Assessment and demonstration of additionality:

The assessment and demonstration of additionality of the project is done by using
UNFCCC Methodological Tool “Toel for the Demonstration and Assessment of
Additionality”, Version 05.2. In applying this tool under Step 1a, the following
four 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.

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 Alternatives 1 and 4 are assessed to be
realistic and credible alternatives. Alternative 2 is eliminated as Akim Enerji has
no experience in a thermal power plant. Alternative 3 is eliminated because of the
lack of renewable resources in the vicinity of the proposed project activity.

Analyzing the alternatives that are defined as realistic, it is seen that all scenarios
are consistent with the baseline definition of ACM0002 / Version 10. All of the
alternatives are in compliance with legal requirements as they are practices
currently present in the host country.

The project proponent both used Step 2 ‘Investment Analysis’ and Step 3 ‘Barrier
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 III) 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
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I) 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. As a
benchmark, Turkish Eurobond rates increased by a suitable risk premium using
the CAPM model is used. 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 feasibility study (May 2005) is taken. The benchmark calculation
is given below:

Parameter ng: : - Source
Rf Risk-free rate 8.6% The yield of a synthetic bond with 49 years
maturity at the time of decision was calculated
using the yield curve derived from
http://www.ziraat.com.tr/tr/bankamiz/faiz-ve-
ucretler/aspx/eurobond.aspx was used. The
details of the calculation can be found in a
separate excel sheet provided to DOE. Please
see Annex 7 to see the yield curve
B Beta. 0.939 The average of energy companies traded in ISE
Used to 100 derived from one of the most promininet
data provider Bloomberg. Please see Annex 7
measure level f .
- or Betas of these companies
of risk.
Rm- Market equity 10.2% http://www.stern.nyu.edu/~adamodar/pc/archi
Rf risk premium ves/ctryprem05.xls
RmM Expected 18.18% -
market return

Hence the benchmark value is calculated as:
Rf + B x { Rm - Rf ]} =Ce

Cevizlik Cost of Equity(Ce) 8.6% + 0.939 x ( 18.8% - 8.6% ) = 18.18%

The benchmark is calculated using a globally accepted model (CAPM-Capital Asset
Pricing Model) and the data used for 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 2¢, 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. The final
approved version of the IRR calculation sheet is version 04 dated 22.04.2010.

Majority of the data used in the IRR calculations are taken from the feasibility
study prepared by Hidro Dizayn Muhendislik, which is an independent Engineering

10
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company which mainly professionalizes in preparing the feasibility assessment of
Hydro Electric Power Plants. The date of the feasibility study is May 2005. The
company has made the investment decision on the basis of this feasibility study,
and has obtained the generation license on 27.06.2007. The contract for electrical
works was signed in 04.12.2006, and the contract for equipments was signed on
05.12.2006.

Unlike many other Hydro Electric Power plants which are calculating the IRR for
20 years, the project proponents have calculated the IRR for 50 years from 2006
to 2055 until the license expiry date. This is on the conservative side as it reflects
the reality and the calculations are not limited to the crediting period.

The loan assumptions were taken from section 12 of the feasibility study.
Although not inciuded in the feasibility study, short term borrowings were also
reflected to the IRR calculations to finance the negative cash flow. This
assumption was also assessed to be realistic by the financial expert.

The IRR of the project activity is around 13.4% without the VER revenues and
around 14.2% with VER revenues at USD 7 /tCO; for 50 years both of which are
under the benchmark expectation of 18.18%.

In the IRR calculations the annual power generation of the proposed project
activity is taken as 383 GWh. With the transmission loss this figure goes down to
374 GWh per annum. This production figure was taken from the feasibility study
to be able to reflect the situation during the decision making process. However
with recent developments in the EIA regulation and changes in the minimum
amount of water that will be left to the riverbed, the final generation figure is
revised as 335.03 GWh. However the IRR calculations are not revised using this
figure, which means that the calculations are on the conservative side.

The electricity sales price is taken as 0.06 USD/kWh which is the average
electricity sales price of TEIAS at the time of investment decision. This price is
also given in the feasibility report which is a basis for the investment decision.
The minimum purchase guarantee of 0.05 €/kWh offered by the State as an
incentive to renewable energy investments was not valid at the time of
preparation of the feasibility report. Hence this sales price is accepted by the
validation team.

The depreciation periods of machinery, equipment and other fixed assets are
taken as per the local rules and regulations.

Under Sub-step 2d, sensitivity analysis is applied to the following items:

» Total investment
* Electricity selling price
« Annual operational costs

for a decrease of 5% and 10% and for an increase of 5% and 10%.

The annual generation value is not included in the sensitivity analysis because
even with the 10% increase in electricity production, the revised annual electricity
production figure can not reach the electricity production value estimated at the
time of investment decision.

According to this sensitivity analysis;

When the investment costs decrease 10%, the IRR of the project activity rises up
to 14.9 % without VER revenues and up to 15.8 % with 7 USD/ton VER revenues.
The IRR value decreases with the rise of the investment costs down to 12.1%
without VER revenues and 12,8 with VER revenues at 7 USD/ton CO,.

When electricity price raises 10%, the IRR of the project activity rises up to
14,8% without VER revenues and up to 15.5 % with 7 USD/ton VER revenues,
The IRR value decreases with the decrease of the electricity price down to 11.9%

11
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without VER revenues and 12.7% with VER revenues at 7 USD/ton CO,. However
as there is an electricity purchase guarantee, the decrease seems improbable.

For the operational expenses, when expenses decrease 10% the IRR goes up to
13.5% without VER and up to 14.3% with 7 USD/ton VER revenues. The IRR
value decreases with the increase in operational expenses down to 13.3% and
14.0% with VER revenues at 7 USD/ton CO,.

The above investment analysis show that only with the VER benefits the proposed
project activity comes close to the benchmark IRR expectations.

The project proponent has also applied “Step 3: Barrier Analysis” of the
additionality tool. The following barriers have been defined:

» Technological Barriers: Under technological barriers the lack of infrastructure
for implementation and logistics for maintenance of the technology is
explained as follows:

The proposed project activity requires the construction of 21 km of new
transmission line to be connected to the national grid. Even though connection
costs will be offset against operational fees, they are prepaid in advance by
the project owner. Since the project is the largest and the first of its kind in
the region it had to construct the transmission lines and other connection
facilities to the grid. Some other similar projects in the region will be able to
use the same transmission line and connection facilities and they will not face
a similar barrier like the project.

Also as the turbines are tailor made for the proposed project activity, they
need specific services and maintenance, which thus represents an additional
operational cost as it is almost impossible to supply maintenance services
locally for the turbines used in the project.

This barrier is verified depending on the sectoral and regional experience of
the validation team.

» Barriers due to Prevailing Practice: Under this barrier it is explained that the
project activity is the biggest size run-off-river project ever realised in Turkey
considering its installed capacity and first of its kind as it is constructed
underground. Therefore, there is a lack of local knowledge and experience for
both designing of civil works and construction for such a project as it was first
of its kind. This barrier is verified via letter No. B.18.1.DSi.0.12.05.00/21
dated 04 January 2010 from the State Hydraulic Works stating that the
project is the biggest Run-off-river HEPP with an underground powerhouse in
the Host country.

» Other Barriers: Under this barrier the bureaucratic structure in the host
country is explained. The lack of coordination and cooperation within and
between various ministries, agencies, institutes and other stakeholders is
major obstacle to the introduction and implementation of renewable energy
technologies in the country. This is reflected in the long waiting processes that
the project developers must go through in order to obtain the legal permits.
This barrier is verified depending on the sectoral and regional experience of
the validation team.

The barriers listed above have been assessed by the validation team. The
validation team has concluded that these barriers are valid and possess high risk
for the proposed project activity. All of the barriers are barriers specific to HEPPs
and do not pose a risk to thermal power plants. )

12
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The common practice analysis:

n

According to the “Tool for the demonstration and assessment of additionality
version 05.2, the common practice analysis shall be applied unless the proposed
project activity has demonstrated to be first of its kind. As this project has
demonstrated to be the first of its kind a detailed common practice analysis is not
necessary. However the project proponents have also applied the common
practice analysis results of which also supports the barrier analysis.

Under the common practice analysis section of the PD, HEPP projects in the host
country is compared to the proposed project activity. Also an analysis of the
HEPPs in Turkey is given. It is stated that according to the Turkish Electricity
Generation Company (EUAS), only 18% of the hydroelectric installed capacity has
a private participation, which shows that there is a lack of investor interest. The
hydroelectric power plants put into operation between 2003 and 2006 is given in
a tabular form in the PD and this shows that the plants with a generation capacity
similar to the proposed project activity corresponds to HEPPs with dams and there
is no other run-off-river project with a similar size.

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

e Approval of the monitoring methodology:

The consolidated monitoring methodology for grid connected generation from
renewable sources named as “Approved Monitoring Methodology ACM0002 /
Version 10 is applied. All the applicability conditions of the monitoring
methodology are the same as the applicability conditions of the baseline
methodology which 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.

o 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.

e 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, this parameter will be the basis for the emission
reduction calculations.

According to the methodology ACM0002 version 10, the parameters used to
calculate the Power Density of HEPPs also need to be monitored. These
parameters are also included in the monitoring plan.

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 for each crediting period as per the definitions in the “Tool to calculate
the emission factor for an electricity system”.

The below table shows the parameters that are included in the monitoring
plan together with their monitoring process.
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VCS 2007.1 Validation Report

The monitoring will be performed in-house by the project proponent:

1.

2.

3.

4.

Electrical Engineers will undertake the specific actions required by the

monitoring plan, i.e. they will measure the electricity generation,will make

calibration according to procedures, the electricity supplied to the Turkish

grid by the power plant, the electricity imports and the amount of fuel

consumed, if fuel is consumed.

Mechanical Engineers will ensure that all the instrumentations and devices

to perform the monitoring are working properly.

Accounting Manager will be in charge of providing the electricity sales

receipts to the Operations Manager of the plant.

Operations Manager will be the VER coordinator. He will be in charge of:

a) Ensuring that instrumentations and devices are available and properly
suited to perform efficiently the monitering.

b} Communicating and coordinating the monitoring tasks of all business
units.

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

3.4

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 335.03 MWh per
annum. The annual baseline emissions amount to 187,471.5 tCO,e. Over the
period of ten years, the total amount of baseline emissions will reach 1,874,715
tCO,e. For all calculations, the rounded value of the combined emission factor,
0.559 is applied. :

Year Annual estim?tion of emissions
reductions in tones of CO,e
2010 111,455.7
2011 187,471.5
2012 i87,471.5
2013 187,471.5
2014 187,471.5
2015 187,471.5
2016 187,471.5
2017 187,471.5
2018 187,471.5
2019 187,471.5
2020 76,015.9
TOTAL ‘ 1,874,715

The appropriateness of the source, sink and reservoir:

According to ACM0002/Version 10 if the power density (PD) of the hydro

power plant is above 10 W/m? Project Emissions is 0. The following
calculation of the PD and the assumptions for the Project Emissions and

15
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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 = Capp, - Capy,
“Iw - “Iu

Where:
PD: Power density of the project activity, in W/m?

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

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

Apy: Area of the reservoir measured in the surface of the water, after
the implementation of the project activity, when the reservoir is full
(m?)

Ag: Area of the reservoir measured in the surface of the water, before

the implementation of the project activity, when the reservoir is full
(m?). For new reservoirs, this value is zero

Cappy = 92,960,000 W

Capg, = 0 (Justification: The project is a new hydro power plant)
Ap; = 14,091 m?

Ag. =0 (Justification: The project is a new hydro power plant))
Therefore;

PD = (92,960,000-0)/(14,091-0) = 6,957.0 W/m?

Therefore;

PE, and LE, are assumed to be 0.

The correctness and transparency of formuias 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 which 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 sytem”. The efficiency factors
used are on the conservative side.

The assumptions made for estimating GHG emission reductions

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

16
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° Uncertainties

There are no uncertainties in the calculations.

3.5 Environmental Impact

According to the laws and regulations the project owners have prepared a
detailed environmental impact assessment report and submitted this report to the
Ministry of Environment and Forestry. After reviewing this report the Ministry of
Environment and Forestry has granted the company with an EIA Positive
document which is presented in Annex 1 of the PD.

The project has gone though two EIA processes, in the first EIA the amount of
water to be left from the reservoir was around 150 liters/sec which was in line
with the regulation. However there were some objections from the public and a
lawsuit was filed in request for the stay of execution. As a part of this lawsuit, a
panel of experts from Istanbul Technical University was consulted and after the
experts have reviewed the flora and fauna of the region they have given a report
stating that the amount of water to be left from the regulator shall be raised to
500 liters/sec. In line with this report, project proponent offered to raise the
amount to 750 liters/sec.

However public has also objected the expert opinion and the court has consulted
another panel of experts from University of Rize. The experts have given a report
stating that the amount of water to be left from the regulator shall be raised to
2.800 liters/sec. In line with this decision the project activity has gone through
another EIA and revised the EIA report to include the amount of water to be left
from the regulator to 2.800 liters/sec. The revised EIA dated February 2009 was
also approved by the Ministry of Environment and Forestry.

A fish-pass is also included in the design for the fish to travel upstream during
spawning period.

To assess whether the project is in compliance with the environmental license,
Rize Governorship Directorate of Environment and Forestry officials pays spot
visits to the project site. During the site visit the protocol of such a visit dated
02.11.2009 No: 297 is seen by the validation team. This protocol also shows the
project is in compliance.

3.6 Comments by stakeholders

The project owners organized a stakeholder consultation meeting according to
EIA regulations of the host country on March 16, 2006. The stakeholders were
informed via announcements in newspapers copies of which are presented in
Annex 5 to the PD, The attendance list is also provided in Annex 5.

The participants comprised representatives from the community, relevant
municipalities, public institutions and organizations, members of Parliament,
scientists and inhabitants of the surrounding villages. All the aspects of the
project including the socio-economic and environmental aspects were presented
to the participants by a project developer representative and were discussed by
the stakeholders. Clarifications were requested and the overall response to the
project was encouraging and positive. All the hearings were held in Turkish.

The main concern of the stakeholders was the amount of water released to the
riverbed. After the stakeholder consultation meeting there also has been a court
case regarding the minimum water flow rate that should be left to the river bed.
During the court case several experts from different universities have been
consulted by the court. The reports of these experts list of which is given below
below, were submitted to and reviewed by the validation team:

17
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- Ondokuz Mayis University Repoit prepared by Prof. Dr. Recep Bircan and
Prof. Dr. Nazmi Polat with the cover letter no. B.30.2.0DM.0.70.00.00/
184-04012 dated 04.06.2007

- The report prepared by Assoc. Prof. Davut Turan (Rize University) dated
18.07.2008 which was sent directly to the court.

- The report dated 31.07.2007, prepared by Prof. Dr. Izzet Ozturk, Prof, Dr.
Ismail Toroz, Dr. Suleyman Ovez from Environmental Engineering
Department of Istanbul Technical University.

According to these expert opinions the court has decided that the minimum
amount of water flow that shall be left to the river bed shall be 2800 liters/sec
and the EIA positive decision of the Turkish Ministry of Environment and Forestry
dated 24.07.2006 lost its validity.

After this decision of the court the EIA report was revised on February 2009 and
submitted to the Turkish Ministry of Environment and Forestry. The revised EIA
report was also submitted to and reviewed by the validation team. In the revised
EIA report the minimum amount of water flow rate to be left to the river bed is
revised as 2800 liters/sec.

The Turkish Ministry of Environment and Forestry has reviewed this EIA Report
and gave and EIA Positive Document No: 1657 dated 20.02.2009. This document
was also submitted to and reviewed by the validation team.

Another concern was unemployment in the region. During the site visit it was
seen that, the project provides job opportunities to many local workers.

The stakeholders were also present during the site visit. They were interviewed
by the validator. All of the stakeholders that were interviewed were content with
the project activity and the general opinion was that the project was very
beneficial for the surrounding villages.

18
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4 VALIDATION CONCLUSION
Bureau Veritas Certification has made the validation of “Cevizlik Hydroelectric
Power Plant Project (HEPP), in Rize, Turkey”.

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 three phases:

i) Desk review of the project design and the baseline and monitoring plan;
(October 2009)

i) Review of the baseline methodology by the specialist and the validator
(Novernber-December 2009 )

iii) Review of the investment analysis by the specialist and the validator
(December 2009-April 2010)

iv)  Follow-up interviews and on site visit; (November 2009)

v)  Resolution of outstanding issues and the issuance of the final validation
report and opinion (October 2009 - June 2010)

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 other
barriers 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 14 October 2009 until Version 06 dated 17 June 2010), the site
visit and the subsequent follow-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 06 dated 17 June
2010 to resolve the issues that have risen during the interviews and subsequent
interactions.

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 conditicns detailed in
this report.
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5 REFERENCES
5.1. Documents

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

1. PD for “Cevizlik, Hydroelectric Power Plant Project(HEPP), in Rize, Turkey”
Version 01 dated 14 October 2009
Version 02 dated 15 January 2010
Version 03 dated 10 March 2010
Version 04 dated 28 April 2010
Version 05 dated 20 May 2010
Version 06 dated 17 June 2010
2. Baseline Calculation Excel Sheet
Version 01 dated 11 September 2009
{Emission factor-TurkishGrid-september 09)
Version 02 dated 25 January 2010
(New Baseline_Final -Total carbon emission}
Version 03 dated 11 March 2010
{(New_Baseline_Final+_Total_carbon_emission March)
Version 04 dated 24 May 2010
(New_Baseline_Final+_Total_carbon_emission May)
Version 05 dated 17 June 2010
(New_Baseline_Final+_Total_carbon_emission May)
3. Investment Analysis — IRR Calculation Excel Sheet

Version 01 dated 26 October 2009
(Cevizlik Cash Flow Analysis for PDD)
Version 02 dated 26 January 2010
(Cevizlik Cash Flow Analysis for PDD (IterateD)2003)
Version 03 dated 16 March 2010
(IRR Analysis for PD)
Version 04 dated 22 April 2010
(IRR Analysis for PD)
Version 05 dated 17 June 2010
(IRR Analysis for PD-cvz)

4. Cevizlik HEPP Project Feasibility Report dated May 2005 prepared by
“Hidro Dizayn Muhendislik ve Musavirlik Turizm ve Tic. Ltd. Sti.”

5. The Final Environmental Impact Assessment Report prepared in February
2009 by “Dokay CED Cevre Muhendisligi Ltd. Sti.”

6. The related pages of the electromechanical equipment purchase
agreement with *ALSTOM Power Hidroelektrik Uretim Tesis Ticaret Isletme
Ltd. Sti.” and "ALSTOM-HYDRO-ESPANA-S.L."”

7. The related pages of the construction contract with “Palet Insaat ve Ticaret
A.S” and “Pustiler Insaat Ticaret ve Sanayi A.S.”-

8. The related pages of electric works contract with “Siemens Sanayi ve
Ticaret A.S5.”

9. The insurance records of the regional employees.
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14,

15.

16.

17.

18.
19.
20.
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The expert witness reports that were presented to the court regarding the
minimum amount of water that shall be left to the riverbed.

The decision No: 2008/914 of the Rize Administrative Court regarding the
minimum amount of water that shall be left to the riverbed.

The expert witness report that was presented to the court regarding the
place of the switchyard station.

Docket No: 2009/469 of the Rize Administrative Court regarding the place
of the switchyard station.

A complete list and protocols of the social aids that were made to the
surrounding villages.

Approved consolidated baseline and monitoring methodology ACM 0002
version 10.

UNFCCC's Methodological Tool: “Tool for the demonstration and
assessment of additionality”, version 05.2

UNFCCC’s Methodological Tool: "Tool to calculate the emission factor for
an electricity system”, version 01.1

VCS PD Template - 19 November 2007
VCS Validation Report Template - 19 November 2007
Voluntary Carbon Standard 2007.1
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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. Volkan Dodan, HEPP Investment Manager, Sanko Holding Inc.
2. Mr. Mustafa Gunbulut, Finance Director, Sanko Holding Inc,

3. Mr, Taner Sengonul, HEPP Investment Assistant Coordinator, Sanko
Engineering & Consulting Co.

4, Mr. Mehmet Turkmen, Power Plant Manager, AKIM Enerji Uretimi San. Ve
Tic. A.S.

Mr. Fazil Bostan, Staff & Local Resident, AKIM Enerji, Cevizlik HEPP
Mr. Selim Isik, Staff & Local Resident, AKIM Enerji, Cevizlik HEPP
Mr. Birol Topcakan, Cevizlik Village Head

Mr. Kemal Kose, Guneyce Mayor

Mr. Yuksel Yilmaz, Village Resident, Restaurant Owner

W W NG W’
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ANNEX I - Validators’ Competence

Lead Verifier : Ashok Mammen - PhD (Oils & Lubricants)
Bureau Veritas Certification - Internal Technical Reviewer

Over 20 years of experience in chemical and petrochemical field. Dr. Mammen is
a lead auditor for environment, safety and quality management systems. He is
also a lead verifier and tutor for GHG projects and has been involved in the
validation and verification processes of more than 100 CDM/JI/VCS and other
GHG projects.

Verifier : Ms. Hande Sezer — Mining Engineer
Bureau Veritas Certification SAS- Verifier

Hande Sezer has over 3 years experience in coal trade and 4 years of experience
in various sectors, She is a verifier for GHG Emission Reduction Projects.

Baseline Specialist : Mrs. Yildiz Arikan -( Assoc. Professor Dr)

Sabanci University, Faculty of Management, Orhanli, Tuzla, 34956, Istanbuli,
Turkey.

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

Investment Analysis Specialists:
Mr. Murat Gencer - Master of Economics

RiskTirk Software Development and Consultancy - Head of Financial Analysis
Team

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

Mr. Haluk Cengiz - Business Administration
Bureau Veritas Certification — Financial Controller

Haluk Cengiz is a financial controller of Bureau Veritas Turkey since 1999. He has
been graduated from Marmara University, Business Adminstration,

Internal Technical Reviewer : Ms. Burcu Mutman - Environmental
Engineer

Bureau Veritas Certification — Senior Technical Specialist

Burcu Mutman is an auditor for environment, safety and quality management
systems.

She is also lead verifier for GHG projects. Bureau Veritas Certification Holding
SAS - Internal Technical Reviewer
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