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1 Introduction

This document is an Environmental and Social Impact Assessment (ESIA) Report for the Project on
Construction and Operation of 206 MW Ruisi Wind power plant (Ruisi WPP) on the territory of Karel
and Gori Municipalities in Shida Kartli (Inner Kartli) region of Georgia. Project implementation is planned
by the JSC Wind Power.

JSC Wind Power is the company whose team has a significant experience in development of renewable
energy sector in Georgia. JSC Wind Power is developing the Ruisi Wind Farm Project on selected
territory on the basis of the Memorandum of Understanding from 10-th of August 2021 signed with the
Government of Georgia. According to preliminary assessment of wind regimes on the selected territory
location of the Ruisi Wind Farm is suitable for installation of 46 wind turbines with 206 MW total installed
capacity

Expected benefits from the construction of the Ruisi Wind Farm are the following:
— Development of power supply system in Georgia, increase of power supply reliability.
— Increase of domestic power generation and reduction of dependence on power imports;
contribution into improvement of energy-safety and energy-independence.
— Development of renewable energy sources, diversification of power sources.
— Reduction of CO2 emissions.
— Participation of local contractors in construction of wind power station
— Employment of local population during operation of the wind farm
— Upgrade of local infrastructure

According to design the total power capacity of the Ruisi Wind Farm will be 206 MW; installed power
capacity of each wind turbine will be 4.5 MW in average. There are 46 locations selected for installation
of wind turbines. Environmental impact will be assessed for worst case scenario that implies installation
of 46 wind turbines with installed capacity of 4.5 MW each. In reality the impact will be lower because
actual specific models of wind turbines will be selected during tendering process on the basis of best
offer. 4.5 MW just corresponds to the minimum capacity of turbines and 46 to the maximum number of
turbines. Finally, the number of turbines is expected to be lower, which means that capacity of some
turbine will increase in a way to get 206 MW installed capacity of the entire wind power plant. Reduction
of their total number will result in reduction of impact intensity. Therefore, draft environmental impact
assessment (construction areas; noise and shadow flickering simulation; impact on habitats and soill,
etc.) is carried out for worst case scenario, impact of which on environment exceeds the impact that
Project will actually have in reality. For the worst case scenario following assumptions have been
made:

- the number of the turbines is — 46

- height of turbines — 150m

- rotor diameter — 163m

- until the particular model of turbine is determined it is referred as Generic WTG 4.5MW platform

This ESIA Report is prepared on the basis of the EBRD Environmental and Social Policy (2019) and
Environmental Assessment Code of Georgia. The ESIA is also compliant with other international
guidelines, like IFC Environmental, Health and Safety Guidelines for Wind Energy (August 7, 2015).

The Project is being developed by the JSC Wind Power. This ESIA Report was prepared by the “WEG
Envi CoOnsulting Ltd.”
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Table 1-1 Contact Information

Project implementing company

Legal address of company

Actual address of company

Address of planned activity site

Type of planned activity

Contact information of JSC Wind Power:

Identification Code

E-mail address

Contact person

Contact phone number

Consulting company:

Director of WEG Envi Consulting Ltd.

Contact phone humber

Table 1-2

Assessment Report
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JSC Wind Power

Zurab Avalishvili Street No.12, 0179, Thilisi, Georgia.

Zurab Avalishvili Street No.12, 0179, Thilisi, Georgia.

Kareli Municipality. Surroundings of villages Ruisi,
Urbnisi, Sagolasheni, Breti, Saqasheti and Sasireti

Construction and operation of the Ruisi Wind
Farm

402013904

zbakuradze @peri.ge

Zaza Bakuradze

(+995 599) 252042

WEG Envi Consulting LLC

M. Kimeridze

Mobile: (+995 599) 154 656; Tel: (+995 32) 2 388 358;

List of experts participating in preparation of the Environmental Impact

Flora and habitats
(Report - Annex 1)

Ornitho-fauna
(Report - Annex 4)

A. Abuladze

Chiroptera
(Report - Annex 5)

Noise simulation
(Annex 8)

Archeological survey

M. Kimeridze L o,
WEG Envi Consulting LLC. £ )

I. Natradze
A. Bukhnikashvili

Ekospectri Ltd

Z. Giorgadze
Georgia Nation Agency for

(Annex 10) Protection of Cultural Heritage
Remaining chapters of ESIA  M.Chelidze : W i
report WEG Envi Consulting LLC. P &
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2 Legal Framework

This ESIA Report is prepared on the basis of the EBRD Environmental and Social Policy (2019) and
Environmental Assessment Code of Georgia. The ESIA is also compliant with other international
guidelines, like IFC Environmental, Health and Safety Guidelines for Wind Energy (August 7, 2015)

Environmental legislation of Georgia comprises the Constitution, environmental laws, international
agreements, by-laws, normative acts, presidential orders, and governmental decrees, ministerial
orders, instructions, regulations, etc. Georgia is a signatory party to international conventions, including
those adopted in the field of environmental protection.

2.1 Environmental Legislation of Georgia

This EIA Report is prepared in compliance with requirement of the Law of Georgia “Environmental
Assessment Code”. Other environmental laws were considered during the EIA process as well. Table
2-1 provides the list of environmental laws of Georgia, while Table 2-2 includes applicable
environmental standards.

Table 2-1 List of environmental laws of Georgia
W e R
1994 Law of Georgia on Soil Protection 370.010.000.05.001.000.080 16/07/2015
1994 Law of Georgia on Motorways 310.090.000.05.001.000.089 24/12/2013
1995 The Constitution of Georgia 010.010.000.01.001.000.116 04/10/2013
1996 Law of Georgia on Environmental Protection 360.000.000.05.001.000.184 11/11/2015
1997 Law of Georgia on Wildlife 410.000.000.05.001.000.186 26/12/2014
1997 Law of Georgia on Water 400.000.000.05.001.000.253 26/12/2014
1997 Marine Code of Georgia 400.010.020.05.001.000.212 11/12/2015
1999 Law of Georgia on Protection of Atmospheric Air 420.000.000.05.001.000.595 05/02/2014
1999 Forest Code of Georgia 390.000.000.05.001.000.599 06/09/2013
1999 Law of Georgia on Compensating for Damage Caused 44 140 050.05.001.000.671 06/06/2003

by Hazardous Substances
2003 Law of Georgia on Red List and Red Book of Georgia 360.060.000.05.001.001.297 06/09/2013

Law of Georgia on Conservation of Soils and

2003 Reclamation and Improvement of Soil Fertility 370.010.000.05.001.001.274 19/04/2013

2005 Law of Georgia on Licenses and Permits 300.310.000.05.001.001.914 11/11/2015
Law of Georgia on Regulation and Engineering

2006 Protection of the Sea Coast and River Banks in 400010010.05.001.016296  13/05/2011
Georgia

2007 Law of Georgia on Ecological Expertise 360.130.000.05.001.003.079 25/03/2013

2007 Law of Georgia on Public Health 470.000.000.05.001.002.920 11/12/2015

2007 Law of Georgia on Cultural Heritage 450.030.000.05.001.002.815 26/12/2014
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2014 Law of Georgia on Public Safety 140070000.05.001.017468 16/12/2015

2014 Waste Management Code 360160000.05.001.017608  19/02/2015

2017 Law of Georgia “Environmental Assessment Code” 360160000.05.001.018492  07/12/2017
Table 2-2 Environmental standards of Georgia

31/12/2013

31/12/2013

31/12/2013

31/12/2013

31/12/2013

03/01/2014

06/01/2014

14/01/2014

15/01/2014

17/02/2015

04/08/2015

17/08/2015

11/08/2015

Technical Regulation - Methodology for Calculation of Air
Emission Limits for Air-Born Pollutants, approved by Resolution
#408 of the Government of Georgia.

Technical Regulation on Water Protection Zone, approved by
Resolution #440 of the Government of Georgia.

Technical Regulation - Instrumental Method to Determine Actual
Air Emissions of Stationery Pollution Sources, Standard List of
Special Measuring-Monitoring Equipment to Determine Actual Air
Emissions from Stationary Pollution Sources and Estimation
Methodology to Calculate Actual Air Emissions from Stationary
Pollution Sources by Technological Processes, approved by
Resolution #435 of the Government of Georgia.

Technical Regulation - Provisions for “Establishment of Soil
Fertility Level” and “Soil Conservation and Soil Fertility
Monitoring”, approved by Resolution #415 of the Government of
Georgia.

Technical Regulation - Stripping, Storage, Reuse and
Reinstatement of Topsoil, approved by Resolution #424 of the
Government of Georgia.

Technical Regulation - Protection of Ambient Air during
Unfavourable Meteorological Conditions, approved by Resolution
#8 of the Government of Georgia.

Technical Regulation - Methodology for Inventory of Stationary
Sources of Air Pollution, approved by Resolution #42 of the
Government of Georgia.

Technical Regulation - Methodology for Estimation (Calculation)
of Environmental Damage, approved by Resolution #54 of the
Government of Georgia.

Technical Regulation - Maximum Permissible Concentrations of
Air Born Pollutants in Working Zone Air, approved by Resolution
#70 of the Government of Georgia.

The Rule for Implementation of the State Control by the
Environmental Supervision Department, the State Sub-Agency
under the Minister of Environmental Protection and Agriculture of
Georgia. Approved by Resolution #61 of the Government of
Georgia.

Technical Regulation - Rule for Review and Approval of Waste
Management Plan of the Company”. Approved by Order #211 of
the Minister of Environment and Natural Resources Protection of
Georgia

Technical Regulation - Definition of Waste List and Classification
of Wastes According to Their Types and Properties”. Approved by
Resolution #426 of the Government of Georgia.

Resolution #422 of the Government of Georgia on Keeping
Records on Wastes, Reporting Format and Content (August 11,
2015, Thilisi City)

300160070.10.003.017622

300160070.10.003.017640

300160070.10.003.017660

300160070.10.003.017618

300160070.10.003.017647

300160070.10.003.017603

300160070.10.003.017588

300160070.10.003.017673

300160070.10.003.017688

040030000.10.003.018446

360160000.22.023.016334

300230000.10.003.018812

360100000.10.003.018808

WLILB0630

<5
WEG ENVI CONSULTING
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Technical Regulation - Waste Transportation Rule, approved by
29/03/2016 = Resolution #143 of the Government of Georgia (March 29, 2016, 300160070.10.003.019208
Thilisi City)
Resolution #144 of the Government of Georgia on Rules and
Terms of Waste Collection, Transportation, Pre-Treatment and

29/03/2016 Record-Keeping on Temporary Storage (March 29, 2016, Thilisi 360160000.10.003.019209
City)
Resolution #145 of the Government of Georgia on Approval of

29/03/2016 @ Technical Regulations on Special Requirements for Collection 360160000.10.003.019209

and Treatment of Hazardous Waste (March 29, 2016, Thilisi City)

Resolution #159 of the Government of Georgia on Approval of
1/04/2016 Technical Regulations on Special Requirements for Collection 300160070.10.003.019224
and Treatment Rule of Municipal Waste (April 1, 2016, Thilisi City)

Technical Regulation - Acoustical Noise Standards for Residential
15/08/2017  and Public Buildings and Territories, approved by Resolution #398 300160070.10.003.020107
of the Government of Georgia.

2.2 International Agreements

Georgia is signatory party of many international conventions and agreements of which the following are
of significance for the EIA process of the Project:
e Preservation of Nature and Biodiversity:
o Convention on Biological Diversity, Rio de Janeiro, 1992;

o Convention on Wetlands of International Importance Especially as Waterfowl Habitat, Ramsar,
1971,

o Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
Washington, 1973;

o Bonn Convention on the Conservation of Migratory Species of Wild Animals, 1983;
e Pollution and Ecological Hazards:

o European and Mediterranean Major Hazards Agreement, 1987.
e Public Information:

o Convention on Access to Information, Public Participation in Decision-Making and Access to
Justice in Environmental Matters (Aarhus Convention, 1998).

2.3 EBRD Environmental and Social Policy
Environmental and Social Policy (ESP 2019) of EBRD applies to the project.
Overall approach

All EBRD-financed projects undergo environmental and social appraisal both to help the EBRD decide
if an activity should be financed and, if so, the way in which environmental and social issues should be
addressed in planning, financing, and implementation. The EBRD’s social and environmental appraisal
is integrated into the EBRD’s overall project appraisal, including the assessment of financial and
reputational risks and identification of potential environmental or social opportunities. This appraisal will
be appropriate to the nature and scale of the project, and commensurate with the level of environmental
and social risks and impacts.
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EBRD’s environmental and social appraisal includes consideration of three key elements: (i) the
environmental and social impacts and issues associated with the proposed project; (ii) the capacity and
commitment of the client to address these impacts and issues in accordance with this Policy; and (iii)
the role of third parties in achieving compliance with this Policy.

EBRD categorizes proposed projects as A or B based on environmental and social criteria to: (i) reflect
the level of potential environmental and social impacts and issues associated with the proposed project;
and (ii) determine the nature and level of environmental and social investigations, information disclosure
and stakeholder engagement required for each project, taking into account the nature, location,
sensitivity and scale of the project, and the nature and magnitude of its possible environmental and
social impacts and issues.

Bank-financed projects are expected to meet good international practice related to sustainable
development. To help clients and/or their projects achieve this, the Bank has defined specific
Performance Requirements (PRs) for key areas of environmental and social issues and impacts as
listed below:

— PR 1: Assessment and Management of Environmental and Social Risks and Impacts

— PR 2: Labour and Working Conditions

— PR 3: Resource Efficiency and Pollution Prevention and Control

— PR 4: Health, Safety and Security

— PR 5: Land Acquisition, Restrictions on Land Use and Involuntary Resettlement

— PR 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources
— PR 7: Indigenous Peoples

— PR 8: Cultural Heritage

— PR 9: Financial Intermediaries

— PR 10: Information Disclosure and Stakeholder Engagement.

The EBRD will require clients to structure projects so that they meet all applicable PRs. Central to this
is a consistent approach to seek to avoid adverse impacts on workers, communities, and the
environment, or if avoidance is not possible, to reduce, mitigate, or compensate for the impacts, as
appropriate.

PR 1. Environmental and Social Appraisal and Management

Projects categorized by EBRD as “A” will require special formalized and participatory assessment
processes. An indicative list of such projects is provided in Appendix 1 to the Policy. Projects which are
planned to be carried out in sensitive locations or are likely to have a perceptible impact on such
locations, are attributed to category A even if the project category does not appear in this list. Such
sensitive locations include, inter alia, national parks and other protected areas identified by national or
international law, and other sensitive locations of international, national or regional importance, such as
wetlands, forests with high biodiversity value, areas of archaeological or cultural significance, and areas
of importance for Indigenous Peoples or other vulnerable groups. Greenfield developments, or major
expansions of activities, with potentially significant and diverse adverse environmental or social impacts,
such as those listed in Appendix 1, will require a comprehensive environmental and/or social impact
assessment, to identify and assess the potential future environmental and social impacts associated
with the proposed project, identify potential improvement opportunities, and recommend any measures
needed to avoid, or where avoidance is not possible, minimize and mitigate adverse impacts. This
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assessment will include an examination of technically and financially feasible alternatives to the source
of such impacts, and documentation of the rationale for selecting the particular course of action
proposed. The Environmental Impact Assessment (EIA)/Social Impact Assessment (SIA) shall meet PR
10 and any applicable requirements of national EIA law and other relevant laws.

In exceptional circumstances, a regional, sectoral or strategic assessment may be required. Projects
involving involuntary resettlement or impacts on Indigenous Peoples or cultural heritage will require an
assessment in accordance with PRs 5, 7 and 8 respectively, in addition to any other environmental or
social due diligence studies that may be required.

Projects categorized as “B” may require a variety of due diligence investigations, depending on the
project’s nature, size and location, as well as the characteristics of the potential environmental and
social impacts and risks. Due diligence should identify and assess any potential future impacts
associated with the proposed project, identify potential improvement opportunities, and recommend any
measures needed to avoid, or where avoidance is not possible, minimize, and mitigate adverse impacts.
Depending on the potential environmental and social risks, the Bank may require that existing facilities
be subject to an audit to assess the environmental and social impacts of past and current operations of
the existing facilities.

Projects categorized “C”, as having minimal or no adverse impacts, will not be subject to further
environmental or social appraisal beyond their identification as such, and will not require an
Environmental and Social Action Plan (ESAP).

Environmental and Social Action Plan (ESAP) Taking into account the findings of the environmental
and social appraisal and the result of consultation with affected stakeholders, the client will develop and
implement a programme of mitigation and performance improvement measures and actions that
address the identified social and environmental issues, impacts and opportunities in the form of an
Environmental and Social Action Plan (ESAP). Mitigation measures and actions will be identified so that
all relevant stages of the project (for example, pre-construction, construction, operation, closure,
decommissioning/reinstatement) operate in compliance with applicable laws and regulations and the
PRs of this Policy. The ESAP should take a long-term and phased approach and also take into account
expected future regulatory requirements. The ESAP shall focus on avoidance of impacts, and where
this is not possible, mitigation measures to minimize or reduce possible impacts to acceptable levels.
Where residual impacts affect biodiversity, environmental offsets may be required in accordance with
PR 6 to promote a “no net loss” approach; compensation for involuntary resettlement and for impacts
on Indigenous Peoples will be carried out in accordance with PRs 5 and 7. The ESAP will also address,
where appropriate, opportunities to achieve additional environmental and social benefits of the project
including, where relevant, community development programmes.

2.4 Screening Determination and Applicable PRs

According to the Addendum Il of the Environmental Assessment Code for the wind farm project the
screening procedure and decision of the Georgian Ministry of Environment Protection and Agriculture
on necessity of preparation of the environmental impact assessment document is required. According
to Section 13 of the Article 7 of the Environmental Assessment Code, if project developer is planning to
carry out an activity that requires screening procedure and presume that environmental decision is
necessary for this activity, then in line with the Article 8 of this Code he is authorized to submit to the
Agency the application for decision on scoping report, without going through the screening stage. In
this case the requirements for issuing the environmental decision set by this Code are used. Taking into
consideration that Ruisi Wind Farm will be quite a large station with 206 MW total installed power
capacity and will require installation of up to 46 wind turbines in agricultural land areas, the company-
developer deemed necessary to prepare the Environmental Impact Assessment Report.
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EBRD Performance Requirements are the main guiding documents followed during the preparation of
this ESIA.

For the sake of EBRD Requirements:

= construction of Large-scale wind power installations for energy production (wind farms) is
included in the indicative list (Annex 1 to ESP 2019) of the A category projects

= the project involves substantial new construction and some sections of the WPP cross
Greenfield areas, although no sensitive habitats and environmental receptors are affected.

= the project implementation is associated with the need for private land acquisition with the
possibility of economic displacement of affected households. No physical relocation is required.

= Accordingly, the project has been classified as of Category A in Compliance with the EBRD
ESP 2019. Full scale ESIA should be prepared and public consultations should be conducted
in accordance with the requirements set forth in Georgian legislation and ESP 2019
(particularly, in PR 10). guidelines.
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3 Project Alternatives

This chapter presents alternative options for the planned activities, including: alternative locations for
wind generators and No Action alternatives

3.1 Description of alternative areas for placement of turbine-
generators

3.1.1 Approaches

The selection of optimal places for the placement of turbines is the main component of the analysis of
alternatives. The selection of Wind Turbine Generators (WTGSs) locations is primarily based on criteria
that determine, on the one hand, enough efficiency of the turbines to make the project feasible from a
technical-economic point of view, and on the other hand, ensuring the sustainability of the turbines and
their safety.

These criteria are considered as basic criteria. In addition, environmental, social and additional technical
criteria are used to select the final options from the appropriate areas for the placement of turbines, the
consideration of which allows selecting the placement of turbines that will have less impact on the
sensitive receptors of the natural and social environment and will be convenient from the point of view
of the construction organization.

» Main criteria:

— Number of windy days in the potential project area

— Wind speed distribution on the potential project area

The mentioned parameters determine the performance of the wind power plant and the economic
feasibility of the project.
— Characteristics of wind turbulence

— Risks of dangerous geological processes (landslides, landslides, avalanches, etc.) in the
project area

— The mentioned parameters determine the sustainability of the wind farm and the technical
feasibility of the project

— Existence of protected areas and other restricted zones, within which the construction of
Wind Power Plants and other infrastructure is not allowed and prohibited by law

» Additional criteria:
— Engineering-Geological, logistic and other technical difficulties for construction of access
roads and main facilities

— Presence of sensitive receptors in the natural environment that are vulnerable to impacts
related to project implementation (construction and operation of facilities)

— Impacts on land and property owned or used by the population

— Impact on cultural heritage sites or cultural/traditional objects of particular importance to
the local community (e.g. churches, cemeteries, traditional sanctuaries, etc.)
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At today's stage of project development, using basic and additional criteria, 46 turbine! layout locations
have been selected for Ruisi WPP.

For their selection were considered: wind speed distribution and turbulence maps (subsection 3.1.2,
Figure 3-1 and Figure 3-2), preliminary data of the study of dangerous geological processes.

While planning the layout, great attention was paid for the selected turbine locations to have minimal
impact on the environment and local population.

3.1.2 Selection of turbine deployment locations

3.1.2.1 First approximation: selection of project area nationwide

One of the important components of benefit analysis of individual wind power station projects (Feasibility
Study) is the determination of the energy potential of the selected area for the station and, accordingly,
evaluation of the efficiency of output. Potential locations for wind power stations in Georgia have been
thoroughly studied in this direction. Wind energy observation and data collection in Georgia started 100
years ago and is constantly ongoing.

According to the wind energy Atlas of Georgia, Georgia has a significant wind energy potential with an
average annual amount is estimated at up to 4 billion kwh. According to the natural potential of wind,
the territory of Georgia is divided into zones.

According to the studies of the Ministry of economy (the study is launched within the framework of the
Ministry of energy), several areas of prospective construction of wind efficient power plants have been
identified, including:

Table 3-1 Promising places for the construction of wind power plants

| locan  Power(W)  Amusl output (Wilion kuh)
Mountain Sabueti Il 600 2,000
Gori-Kaspi 200 500
Pharavani 200 500
Mountain Sabueti | 150 450
Kutaisi 100 200
Poti 50 110
Chorokhi 50 120
Samgori 50 130
Rustavi 50 150
Sum 1,450 4,160

1 Initially we studied 50 locations, then we added 6 alternative locations. Finally, we selected max 46 locations.
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Based on the existing data and in addition on the Georgian Wind Atlas data (Figure 3-1 and Figure 3-2),
we selected several alternative locations, which were compared in more detail and Gori - Ruisi district
has been selected as the best area for the implementation of the project.

(Source: globalwindatlas.info)

This indicator is quite close to the indicator of the Kartli wind power plant already installed in the same
area Gori-Ruisi territory has one of the greatest potential for wind and generation. Its net efficiency ratio
exceeds (net capacity factor) 40%. This indicator is quite close to the indicator of the Kartli wind power
plant already installed in the same area. As a result of the analysis of the above information, the territory
of Gori and Kareli municipalities was selected to build a wind power plant in Ruisi area, as the area with
the best cost-benefit characteristics. Accordingly, the company signed a memorandum of mutual
understanding with the government of Georgia for the purpose of thorough study of the territory and
construction of the wind power station.

Wim?

> 1200 [
1200 - 8oo [
800 - 500
500 - 250 [
250 - 100 [

<100

Figure 3-2 Distribution of wind energy at an altitude of 50 meters on the territory of
Georgia, watts per square meter [Atlas of wind of Georgia]
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In addition to the obvious energy advantages, the selected area is distinguished by the fact that it does
not include protected areas, ecologically high sensitivity areas and other natural receptors (important
surface water bodies, Geologically hazardous areas, etc.) The main impact will be on social
environment, as a large part of the project area meets agricultural lands, but is quite remote from
densely populated areas. The impact is limited to the economic displacement and does not require
physical displacement of the population.

A memorandum of mutual understanding was signed between the company and the government of
Georgia to study wind data for the purpose of construction, ownership and operation of wind power
plant(s). After sighing memorandum, wind measurements began on the potential area of the project. At
the feasibility study stage, the territory of Gori and Kareli municipalities was finally selected. Between
Ruisi and Variani settlement as the best area for project implementation.

Ruisi WPP project area is located in Kareli region, Shida Kartli region, 100 km west of Thilisi. The area
provided by the memorandum is about 13000 hectares and is located within the perimeter of more than
45 km, between the villages Ruisi-Bebnisi-Sagolasheni-Breti-Dzlevijvari-Sakasheti-Arashenda.
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Figure 3-3 Location of Ruisi wind power plant on the political map of Georgia

The project area is partially located on the northern ridge of Ruisi with elevation ranging from 657 m to
845 m above sea level. Due to the specific hypsometry and elevated location of the terrain, this area
has the best wind resource. Other clusters of the project are located on agricultural lands around the
villages Dzlevijvari and Sakasheti. The district located on the northern ridge of Ruisi consists of
conglomerates, sandstones, marls and clays. These rocks form a reliable basis for all kinds of
structures, and their fragments can be used as a building material for laying the foundation for
structures/constructions. The average thickness of the topsoil is about 30-50 cm. The northern part of

Page 24 || 465 2023



Ruisi WPP Project, ESIA, Volume 1

the project area, located in the west of the village Sakasheti, represents small agricultural plots with
fertile soil and is covered with vineyards and orchards. The district of the village Dzlevijvari is elevated
and covered with grain crops.

Considering the nominal full capacity of the wind power plant, it will naturally occupy a large territory,
within the perimeter of which will be whole villages. Due to its scale and elevated layout, the wind power
plant overlooks the nearby E60 Highway. However, during the deployment of wind turbines, the features
of the terrain will be used, which will leave large distances between wind turbines and will affect the
distribution of groups of turbines in the form of space clusters.

e

e "’:,G_ooglfe:fEarﬂi.

Figure 3-4 Ruisi wind power plant area map (Source: Google Earth)
3.1.2.2 Second approximation: specification of turbine location

Since December 2021, the company has started installing wind measuring masts and collecting
information on the project area. After collecting a sufficient amount of data, specific areas for the
deployment of turbine-generators were selected.

» Estimates of wind resources

At this stage, three measuring towers/stations are located on the territory of Ruisi WPP: Ruisi Met Mast
1, Ruisi Met Mast 2 and Ruisi Met Mast 3, which collect wind data from the surface of the ground at an
altitude of 34.7-127.5 meters.

As a result of observations and wind measurements, the prevailing wind directions were revealed. In
accordance with the optimal wind intensity within the territory transferred by concession, prospective
areas for deployment of towers were selected.

On the basis of detailed engineering-geological surveys, 50 Main and 6 additional (alternative) areas
were selected. All 56 selected areas are acceptable based on environmental criteria, as these areas
are located on solid ground, more or less away from settlements, surface water bodies and ecologically
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sensitive habitats. The impact on forests and other habitats is also minimized. In addition, the new area
covered by the access roads connecting the turbines to each other is reduced as much as possible,
since the existing roads between the plots of land are used for access, thus minimizing environmental
damage. The main object of influence is agricultural lands.

> Selection of specific areas for turbine placement

In order to determine the optimal location of turbines, the company has been studying wind and other
meteorological conditions since 2021. When selecting specific positions for the turbine, the following
factors were taken into account:

1. Favorable conditions according to the energy potential (wind data)

2. Engineering-geological conditions

3. Determination of permissible noise zones for turbines

4

The possibility of using existing access roads and minimizing the total length of new paved
access roads

5. Distance from surface water bodies

6. Distance from cultural heritage sites

7. Distance from residential homes
The project makes an assumption that 46 units of generic WTG of similar size and class in the industry
to 4.5 MW, hub height of 150 m. The wind turbine layout aims to make optimal use of the wind potential
by identifying the best performance zones on this terrain and taking into account their topographic
accessibility. However, a number of technical and environmental limiting factors are taken into account.

In order to develop the project in accordance with the highest standards, the turbines were deployed
using optimization methods recognized by WaSP and wind energy industry.

» Noise estimation method

Calculation method:

Noise impact assessment of the project was performed using the calculation method. The software that
was used for the calculations is: CadnaA® ©DataKustik GmbH Dongle: L42342.

The calculation of noise was performed on the basis of the sound propagation model, which
corresponds to the standard PN-ISO 9613-2 "acoustics. Extinguishing sound when spreading in an
open (outdoor) space. General method of calculation® (directive 2002/49/EC, 25 June 2002).

The lack of accuracy in calculating the noise impact range is due to insufficient accuracy in estimating
the acoustic power level of the noise source and the lack of sound propagation calculation. According
to the PN-ISO 9613 standard, the unevenness (accuracy) of the calculation result is equal to +1 dB for
distances up to - 100 m, and £3 dB for distances from 100 m to 1000 m.

Calculation parameters:

e Declared reporting parameters within the CadnaA software:
e Coefficient of sound suppression by land: G = 0,3;

e Meteorological conditions:
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e Temperature: T =10° C,
e Humidity: H = 70%;

e Grid of calculation points: 10 x10 m, 4 m above ground surface level.
At the time of calculation, the following assumptions were made:

e Wind turbines are considered as point sources of sound,
e Sound output occurs uniformly in all directions,
¢ Inthe reporting model, the noise source is located at the gondola location,

e Favorable conditions for sound propagation, meaning Sound propagation in all wind
directions,

e Wind turbines operate continuously during day and night at maximum acoustic power
level.

Data entered into calculation model:

e Location and parameters of wind turbines

e Measuring points, which are located on the border of the nearest noise-sensitive
receptors.

e Digital relief model

¢ Noise spectrum of wind turbines

Table 3-2 Noise spectrum of wind turbines

Noise level Lwas [dB] 8. 102.4 102.6 98.1
Conclusions:

Places for the deployment of wind turbines initially o be studied in terms of noise distribution with ISO
9613-2 model. The sound pressure level(LaeQ) of 45dB (A) was used in relation to the facilities
receiving the impact at night in the populated areas as the requested criterion. 45dB isocurves are
shown on the attached map. All villages and large-sized dwellings are located outside these isocurves.
However, there are some buildings located in the zone of noise exposure and require further study and
clarification of their function and the permissible level of sound pressure.

» Analysis of alternative turbine deployment sites at ESIA stage

Initially we studied 50 locations, then we added 6 alternative locations. Finally, we selected max 46
locations including from these alternative locations (Figure 4-3  General plan of the project area).

First of all, wind data and energy feasibility and noise modelling results were taken into account. All
selected areas are located on solid ground and do not fall into the area of development of dangerous
geological processes. Access roads are easily arranged using the existing access roads between the
plots.
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At the ESIA stage, two clusters were compared from the selected set:

e Alternative Cluster 1: turbine masts# 18; 31; 32; 33; 34; 35;
e Alternative Cluster 2: turbine masts#13 (Alt); 21 (Alt); 28 (Alt); 30 (Alt); 52 (Alt); 56 (Alt)
The layout scheme of alternative clusters and relevant turbines is shown on the map below (Figure 3-5),

and the distance of turbines from residential houses, cultural heritage sites and surface water bodies is
shown in Table 3-4.

Figure 3-5 Alternative layout of turbines

As shown in Table 3-4, in case of Cluster 1, distances to populated areas and cultural heritage sites as
well as surface water bodies are comparable to the case of Cluster 2. The wind regime is preferable for
cluster 1 and besides the access roads for cluster 1 and connection to the substation could be arranged
with shorter sections and without need to cross the railway and Variani farm land plots. Accordingly, for
the ESIA stage, Cluster 1 may be preferred.

The coordinates of the sites selected at the scoping stage for wind turbines are given in Table 3-3
below.
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Table 3-3 Coordinates of wind turbines
o utmen S ummew
-—— -——
N 416362 4656165 220 408494 4654948
B2 415041 4655779 250 408788 4661538
8 418084 4652080 260 417103 4652013
2 415833 4656535 M2 417016 4658726
S 416235 4654695 28 412557 4657113
e 418096 4656038 20 414831 4655492
B 416787 4653517 80 417038 4659205
8 417568 4652920 e 414129 4661859
O 418078 4651798 82 412532 4661391
0 416761 4655570 83 412897 4662256
I 414067 4655324 8 412723 4661825
20 410058 4660177 a5 413062 4661398
I8 416458 4654118 86 413666 4657350
N 412485 4655984 M8 414699 4658932
IS 417205 4656123 88N 414889 4659361
I 417783 4655561 F89N 409084 4656879
I 415799 4657018 F400 209728 4661538
I8 414338 4662288 F4 413149 4656799
IO 412348 4656581 420 415632 4659731
200 409883 4660970 488 409064 4662059
20 408631 4655374 448 409523 4657755
220 408706 4655795 450 409188 4657353
28 417027 4659671 460 409763 4661954

Note: for the reference, please see the location of the turbines on the map Figure 4-3
The coordinates of the substation is 38T 410589.00 4657275.00.
» Analysis of alternative turbine deployment sites at the Detailed Design stage

According to the project, Ruisi wind power plant generates a total of 206 MW of electricity; the installed
capacity of each turbine averages 4.5 MW. 46 stations are selected for placing turbines. In fact, specific
models of turbines will be specified based on a better bid as a result of the tender. To ensure the
permitted 206 MW, the final configuration of Ruisi WPP will include either 4.5 MW Power 46 turbine
generators, or their power will be more than 4.5 MW and the number will be less than 46. For the
completion of the EIA, the capacity of each turbine and the number of turbines will be finally specified.
It is expected that the final number of turbines will be from 33 to 46 turbines. Accordingly, based on
additional technical and environmental information, from 46 turbines selected at the ESIA stage - the
final configuration will be selected.
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At the Detailed Design stage, the results of detailed engineering-geological surveys will be compared
from the 46 pre-selected areas for turbines to select the final planned number of sites, which will have
an impact both in terms of turbine sustainability and in terms of assessing the complexity of engineering
works.

Preliminary negotiations with private land owners, which the company already produces, will be
especially important for the final selection of places for turbines. Private lands must be redeemed by
mutual agreement.

For individual areas, the decision-making process may be facilitated by the completion of seasonal
surveys of birds and bats, as well as the modeling of turbine flashes and noise.

Specifying turbine layout locations in the final design does not imply selecting radically different areas
from the considered alternative areas, but envisages moving some areas only a few meters to minimize
the impact. The final number of turbines will be from 35 to 46 turbines and their deployment areas will
be selected from the 46 areas presented as alternatives in ESIA. The impact assessment in ESIA is
done for 46 turbines, which corresponds to the "worst possible scenario”.
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Table 3-4 Selected alternatives and rejected options for locating turbines

Accepted Alternatives (Cluster 1)

18 414338 4662288 550 S/IE Sakasheti cottages 73 N/E Irrigation Canal = 979  N/E St. Nicholas church
31 414129 4661859 @ 570 N/E Sakasheti cottages 548 N/E Irrigation Canal = 1279 N/E St. Nicholas church
32 412532 4661391 611 NW Dzlevidjvari 110 NW  RiverBretula 2297 S/E SakaShce;LrséhGeorge
33 412897 4662256 @ 816 N/E Dzlevidjvari 58 N/W River Bretula 2427 E St. Nicholas church
34 412723 4661825 607  N/E Dzlevidjvari 148 NMW  RiverBretula 2493 S/E SakaShcerfLrséhGeorge
35 413962 = 4661398 731  SIE Sakasheti cottages 1038 N/E  Irrigation Canal 1540 = S/E SakaShcerfLrSéhGeorge
Rejected Alternatives (Cluster 2)
52 416218 4661384 @ 914 SIW Sakasheti 312 N Irrigation Canal = 1328 N/W St. Nicholas church
28 416218 4661384 1016 S/W Sakasheti cottages 399 S Irrigation Canal =~ 879  N/W St. Nicholas church
21 417269 4661782 @ 1210 S Variani Farm 124 S Irrigation Canal = 2034 N/W St. Nicholas church
13 417945 4662101 1055 N/E Shindisi 562 SIW Irrigation Canal = 2580 N/E Mother of God church
56 418064 4661520 1141 S/W Variani Farm 325 SIW Irrigation Canal = 2878 N/W St. Nicholas church
30 417376 4661200 640 S Variani Farm 458 N Irrigation Canal = 2366 N/W St. Nicholas church
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Grid Connection Analysis and Selection of Site for Substation
3.2.1 The basis of the study

Ten-Year Network Development Plan of Georgia 2021-2031, GES,
Georgian National Energy and Water Supply Regulatory Resolution N10,
IEC 60076-1, IEC 62271-1, IEC 60255-1, IEC 61936-1, IEC 62305-1.

3.2.2 Grid Topology Options

It has been assumed that the connection of the Wind Farm to the Georgian State Electrosystem will be
made to the existing 220 kV overhead line from SS Khashuri 220 to SS Gori 220 by loop in loop out
connection to the Wind Farm 220 kV station. The 220kV line SS Khashuri 220 to SS Gori 220 has a
plan of future development described in document “Ten-Year Network Development Plan of Georgia
2021-2031, GSE”. The plan assumes upgrade of existing single circuit line to double circuit line. This
initial design assumes connection to planned double circuit line system. Three connection options with
various topologies of the wind farm networks has been analysed:

Option 1 - with the connection point in planned 220/33kV Ruisi substation, located in center of
the wind farm, west of Ruisi village. In this option the existing 220 kV overhead line 220 kV SS
Khashuri 220 to SS Gori 220 shall be cut and extended by 2060 m to connection point. The
wind farm network is distributed with 33kV underground cable lines from each wind turbine to
220/33kV Ruisi substation,

Option 2 - with the same assumptions as option 1 but connection point in planned 220/33kV
Ruisi sub-station is located in different place, in direct vicinity to the existing 220 kV overhead
line 220 kV SS Khashuri 220 to SS Gori 220, east of Ruisi village. Comparing to option 1 this
solution is more favourable in relation to existing grid network but as connection point is more
distant from centre of the wind farm, the lengths of medium voltage lines are respectively higher,

Option 3 - with the same connection point location as option 2 but with different wind farm
network topology based on 220/110 kV step-by Ruisi substation in connection point and the
main feeders replaced by 110 kV underground cable lines. Respectively there were introduced
three 110/33 kV transformer stations servicing distant clusters of the wind farm.

The schematic diagrams of considered grid options are shown in the pictures below.
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Figure 3-7 Connection to grid: alternative 2
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Figure 3-8 Connection to grid: alternative 3

3.2.3 Grid Connection Study

The grid connection analysis for three options were conducted by Lublin University of Technology,
Electrical Engineering and Computer Science Faculty, and constitutes separate report attached to this
document. The scope of this analysis includes:

= Development of grid cable routes (various option),

= Preliminary selection of transformers and cables, considering the cable load capacity,
voltages and short-circuit conditions,

= Selection of the optimal option of the grid (transformers, routes, cables, voltages) due to the
net-work structure and energy losses,

= Analysis of power flow, power losses and voltages for the selected option,
= Analysis of short-circuit conditions and verification of selected cables,
= Estimation of capacitive earth fault currents for the grid

= Calculations of reactive power flows and requirements for the selection of reactors and
capacitors for reactive power compensation,

= Proposition for the construction of protection systems
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3.2.4 Conclusions

The analysis revealed the fact that option 1 is the most preferable solution for the project. Comparing
to option 2 it demonstrated considerable savings on medium voltage cable lengths and respectively
power losses were approximately 2,11 MW (1,00%) on internal wind farm network comparing to 2,88
MW (1,37%) for option 2. This shall benefit in nearly 3000 MWh increase in annual power production,
which is equivalent of 160 — 200 KEUR of net income. Assuming conservatively, that the CAPEX of
option 1 is 800 KEUR higher than option 2, the option 1 is very competitive solution. Option 3 offers
reasonable savings in power losses comparing to both option 1 and 2, but after assuming the cost of
110/33 kV step-by transformation both in investment and operation aspect, adding losses on these
transformations, this option is not competitive as the wind farm is compacted in relatively small territory
that do not substantiate the use of 110 kV high voltage lines for main feeders. As a conclusion of this
analysis, the option 1 was recommended for further development.

This initial design is designed for option 1 of grid topology.

The proposed sites represent just conceptual alternatives. At this stage we can say that the landscapes,
habitats and proximity to the villages for the proposed sites is almost similar. We do not go in detailed
analysis of alternative sites for substation, as the Grid Connection is a separate project and finally will
be developed by GSE.

3.3 Non-Project Alternative

The no-action or no-project alternative implies the rejection of the construction of project wind power
plants and the non-implementation of the project.

In case of zero alternative project, there will be no such negative impact as, for example, alienation of
lands due to placement of various communications and laying of roads, impact on biological
environment, direct and indirect effect on terrestrial animals (especially birds), visual-landscape impact,
etc. However, it should be noted that the project area is selected on the one hand economically
acceptable and at the same time optimal in terms of environmental impact, and according to the
assessments provided in this report, high risks of negative impact on the natural and social environment
are not expected, in particular:

e The area chosen for the implementation of the project is a long distance from the houses and
there are practically no risks of negative impact on the health and safety of the population;

e Locations for Ruisi WPP facilities have been selected in a way that minimizes impacts on
sensitive habitats and protected plant and animal species.

e There are ground access roads in the project area. For the needs of the project, small-scale
rehabilitation and expansion works may be carried out (there is no need to arrange high
embankments or deep cuts);

e According to the results of the Engineering-Geological Survey of the places selected for the
placement of wind generators, the area is reliable in terms of the development of dangerous
Geodynamic processes and the arrangement of the foundations of the generators will not be
associated with the risks of negative impact.

From negative impact risks it is important to consider impact on birds during the exploitation phase, but
the project area is not located within the bird migration corridor and is more than 12 km away from an
important Marten zone in terms of bird protection, which somewhat reduces the expected impact.
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It should be noted that the implementation of the project is important from the State point of view. Putting
the project wind power plant into operation will reduce the need for import during the period of energy
deficit (from July-August to April), which will increase the country's energy security and independence.

Construction and operation of Ruisi wind power plant will have a positive impact on the economic
development of the country, special mention needs to be made of the employment opportunities of the
local population at the construction stage, as a rule, it is in the interest of the investor and the
construction company that as much as possible the share of the:

e Additional funds will be included in the central and local budgets in the form of various
taxes for both construction and operation phases. The funds from the local budget will be
spent on infrastructure improvement and implementation of various social projects. This
fact also positively affects the incomes and living conditions of the local population;

¢ In addition, to the widely proven approach to energy extraction in Georgia, there is a
possibility of energy extraction with less environmental damage, which on the one hand is
better for the environment, and on the other hand, the practice of using similar renewable
energy sources will emerge in Georgia.

Based on the above mentioned, no alternative to the project is acceptable.
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4 Project Description

4.1 Introduction

Alplan Sp z o.0. (hereafter “Alplan”) has been assigned by JSC Wind Power with the preparation of
initial design for Ruisi Wind Farm with a total planned capacity of 206 MW, located near the village Ruisi
in region of Shida-Kartli, Georgia (hereafter “the Project”).

The Project, for the purpose of easiness, assumes the 46 wind turbines as a base. A Generic WTG of
4.5 MW class and size in the industry of 150m height were assumed as a benchmark for the current
study, however, this assumption doesn't represent the final turbine type that shall be defined at later
stages.

This document with attached drawings poses the description and relevant drawings relating to initial
design works and covers the planning of roads, assembly platforms as well as MV cabling of the
foreseen wind farm project.

The initial design is elaborated as a basic concept of the wind farm and is intended to pose an input for
further building permit and execution design. It may also serve as a source of technical information for
professionals and managers developing the project.

This stage of initial design defines position of wind turbines, alignment of internal roads and access to
the wind farm in context of the topography of the project area. Further, it shows the proposed cable
routes as well as defines preliminary location of wind farm substation and its connection to state grid
through transformer substation into 220 kV high voltage line.

Alplan has defined the design of the electrical power system including the cable system and extensions
needed in the grid substation. The location of substation and details of the grid connection will be
specified in consultation with GSE and GSE will develop the design for connection. The location of the
substation has been already agreed with GSE. The grid connection agreement is also signed with GSE
and the Company that contains technical conditions for grid connection.

This report contains the analyses of three various connection concepts, cable sizing with electrical
losses considered, layout of electrical equipment and switchgear at the wind turbines, eventual
connection point at the wind farm, extension at the existing grid substation, single line diagram.

The Foundation design was based on one (1) turbine type defined by the JSC Wind Power. Therefore,
the design was based on a chosen reference turbine and on the preliminary geotechnical assessment.
The foundation design consists of 1 drawing showing the concrete geometry of the foundation and
indicate concrete volumes and reinforcement quantities. The state-of-art methodology has been applied
for load calculations.

Other civil works consists of access and site roads, crane pads, lay-down and storage area. The design
for service roads in the wind farm, including lay-down area and crane pads is provided in a site lay-out
drawing. The design also includes functional requirements to the above mentioned areas being able to
support handling of the chosen reference turbine. Other civil works includes an overview of a substation
at the point of connection.

The report also contains bill of quantities and preliminary cost breakdown that poses an input for further
commercial assumptions of the project development
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4.1.1 General Information

The Ruisi project site is located in Kareli district of Georgia, in the region of Shida Kartli located in the
central part of Georgia on the Shida Kartli plain, 100 km west from Thilisi. The site area covers around
13 000 ha within perimeter of more than 45 km between villages of Ruisi-Bebnishi-Sagholasheni-Breti-
Dzlevijari-Sakasheti-Arashenda.
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Figure 4-1 Location of the Ruisi wind farm over Georgia political map

The project layout is shown on Figure 4-3. The site is partly located at the ridge north of Ruisi at the
elevations of between 657 to 845 masl. For the turbine clusters located in this area there are best wind
resources due to specific terrain hypsometry and higher elevation. Other clusters of the project are
located in agricultural terrains around Dzevljari and Sakasheti villages. The site located on ridge north
of Ruisi consist of conglomerates, sandstones, marls and clays. These are a reliable basis for all kinds
of civil structures, and the fragments could be used as a building material for bed arrangement.
However, it should be taken into consideration that also areas affected by geological processes of a
physical and biological weathering, and unstable landslide areas can be encountered within the project
boundaries. The average topsoil layer equals to approximately 30-50 cm. Norther part of the project
area situated west of Sakasheti is a typically small agricultural land with rich soils and landmarking
picture of vineyards and orchards. The area of Dzevljari is, again elevated and occupied by crops.

Considering its nominal total power, the wind farm occupies naturally large area with entire villages
inside its perimeter. The wind farm will dominate over the nearby E60 motorway with its scale and
elevated exposition. However, micro-siting of wind turbines extensively uses a terrain leaving large
distances between wind turbines and clustering wind turbines into the groups.
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Figure 4-2 Overview map of Ruisi wind farm site (source: Google Earth)

Generally, the site is nearly free of any large vegetation forms. The patch of the artificial pine forest is
located in south-east corner of the site, next to the E60 motorway. These are large open spaces of
pastures and fields separated by field bounds, channels and ground roads. The site has constraints
that could influence the siting of wind turbines. Most of all, close vicinity of villages Ruisi, Breti, Dzevljari-
Sakasheti shall be taken into account in context of noise distribution and shadow flickering. The table
below summarises the main technical and environmental limitations to the design:

4.1.2 Site constraints

There are some objects of a technical infrastructure within site area which existence was to be taken
into consideration while positioning of the elements of future wind turbines in order of avoiding their
possible interference such as 220kV and 500kV overhead lines, high pressure gas and oil pipelines,
water channels, public motorway and railway as well as secondary water, electrical and media
installations and met mast installed for the wind measurements campaign. Also, some environmental
limitations were considered. The table below summarizes the main technical and environmental
limitations to the design

Table 4-1 Site constraints

The distances come from the studies
conducted by Meventus, where the specific
wind turbines noise level was taken and a

Housing Noise and cumulative effect of wind farms considered
shadow : o

settlement : : to generate a noise distribution map. It has
flickering

been taken into consideration the current
regulation in Georgia which is based on IFC
noise standards.
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527 mtoT11
Ruisi village 574 mto T14
714 mtoT13
N 549 mto T36
Sasireti village
707 mto T28
) 550 mto T18
Sakasheti 570 m to T31
cottages
731 mto T35
. 512 mto T42
Sakasheti village
535 mto T38
Varianis
Meurneoba 656 m to T23
village

Arashenda village = 649 m to T06

Urbnisi village 515mto T26
Bebnisi housing 554 m to T24
settlement
Sagholasheni 673 mto T45
village 707 mto T39
o 594 mto T12
Breti village
809 m to T44
408 mto T25
Dirbi building
499 m to T43
. 607 mto T34
Dzlevijari village
611 mto T32
According to the initial environmental
survey prepared for the project area, there
are s