RAMBGOLL ENVIRONMENT

& HEALTH

Intended for

LEBANON WIND POWER SAL
Documen t type

FINAL REPORT

Date

August 2019

VOLUME 11.

APPENDICES

LEBANON WIND POWER
WIND FARM, LEBANON




RAMBGLL ENVIRONMENT

& HEALTH

APPENDICES
APPENDIX A

SCOPING REPORT AND MOE LETTER OF RESPONSE TO THE SCOPING REPORT .......ccccviiiiiiiininnnns 4
APPENDIX B

TURBINE LAYOUTS OF LAND PLOTS ... ittt sttt sttt a e e e aa e 42
APPENDIX C

ELECTRICAL DIAGRAMS AND LAYOUT OF SUBSTATION. .....ccuiiiiiiiiiii e 61
APPENDIX D

PERMISSION FOR USE OF PUBLIC ROADS FROM TRIPOLI SEAPORT TO THE PROJECT ................. 64
APPENDIX E

EXECUTED LEASE CERTIFICATES ...ttt a s 69
APPENDIX F316

INFORMAL SETTLEMENTS MAPPING. ...ttt 316
APPENDIX G

STAKEHOLDER ANALYSIS MATRIX...cuuiiiiiiiiii i a s 337
APPENDIX H

PUBLIC DISCLOSURE MEETING INFORMATION .....ccuiiiiiiiiiiiiiii i 341
APPENDIX I

EMISSIONS AND EMISSIONS FACTORS .....uiiiii e 368
APPENDIX ]

TERIFROM GROUND STUDY ..ttt e e e 403
APPENDIX K

TRANSPORT AND TRAFFIC STUDIES ....iiiiiii i 621
APPENDIX L

CRITICAL AND NATURAL HABITATS ASSESSMENT ....oiiiiiiiii i 816
APPENDIX M

FLORA SURVEY REPORT 2017-2018. ... ittt st s aa e 834
APPENDIX N

FLORA SURVEY PROGRAMME. ... e 849
APPENDIX O

MAMMAL & BAT REPORTS .. 854
APPENDIX P

JUNE 2019 FLORA REPO R ...ttt ae e e 939
APPENDIX Q

ORNITHOLOGY SURVEY ..ttt a s e e aa e 958
APPENDIX R

SOCIOECONOMIC DATA - STATISTICS LEBANON ..ot 991



RAMBGOLL ENVIRONMENT

& HEALTH

APPENDIX S

SAMPLE HOUSEHOLD SURVEY ..oiiiiii s 1025
APPENDIX T

NOISE ASSESSMENT ... it e aa e 1036
APPENDIX U

SHADOW FLICKER ASSESSMENT ... .o 1131
APPENDIX V

LANDSCAPE VISUALIZATIONS ... et 1144



APPENDIX A

SCOPING REPORT AND MOE LETTER OF RESPONSE
TO THE SCOPING REPORT



Scoping Report

>

SCOPING REPORT

SUSTAINABLE AKKAR WIND FARM
PROJECT

ECODIT®

AVA
AVAVA




PAGE INTENTIONALLY BLANK



® SUSTAINABLE AKKAR WIND FARM PROJECT

TABLE OF CONTENT
1. INTRODUCGTION ...ccuuiiieenertennerteesereenssersensserssnsssssssssssssnssessassssssnssssssnsssssssssssssnssssssnssssssnnsssssnnsssssnnssssansssssannans 1
1.1 BACKGROUND 1uuvuuuuuvusussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnne 1
1.2 STUDY OBJECTIVES ..evvtuuueeeeereretuueeeeeesresstsnaaeeessssssssntesesssssssnesessssssssssiesessssssssssaesesssssssasaeeessssssssneeeesssssssnnns 1
1.3 ELA REQUIREMENTS «.ettuuieiitieeettieeettteeettteeestnneeessnneesatneessaneaessnneesannesssnnssssnnsessnnsesssnneessnneesssnnsesssneesssnneeses 1
2. DESCRIPTION OF THE PROJECT AND STUDY AREA ..o oteiieeieeieereencrenerenscressenseresssensessssssnsesessssnsessssssnssssnsenes 3
3. SCOPE OF WORK .cuteureenerenerenereeserencrensernscesasersssssssersssssssesassesnsessssessssssssesssssssssssssssnssssssesnssssnsesnssssnsesasssansenns 6
3.1 POLICY, LEGAL & ADMINISTRATIVE SETTING .uuuuuuuuursrsusssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 6
3.2 PROJECT DESCRIPTION .uvuuuuuvussssussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnne 6
3.3 PUBLIC PARTICIPATION ..uuuututuussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnsnsnnnne 7
3.4 ANALYSIS OF PROJECT ALTERNATIVES 1.vvvvvvvrerurerersssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnne 7
3.5 ASSESSMENT OF BASELINE CONDITIONS vvuuueieiereruttieeeeereerrsniieeeesrsesssnaeeessssssssneaesesssssssmeeesesssssssneeessssssssmnesees 7
FI@ld MONTEOIING SUIVEYS ..ottt ettt ettt e st e st e st e e st e e teesseasbeeeneenas 8
3.6 OVERVIEW OF POTENTIAL ENVIRONMENTAL IMPACTS ..eevttuuieteiiteiiiiieeeeeeeeetatiieseeeseesssniesesssessssniaeeessesssssseeeeesseses 9
3.7 ENVIRONMENTAL & SOCIAL MANAGEMENT PLAN L.1uuuuuuuuureuersssssssrsrsrsssssssrssssssssssssssssssssssssssssssssssssssssssssssssssnns 11
4.  ESIA REPORT STRUGCTURE ....cccuctttteneertnnniereneseerennseereensessesssessssssssssnssesssnssssssnssssssnssssssnssssssnsssssanssessansssssanssenee 12
B, ESIATEAM ... eeeeceieeierteenerteesertenseereenssersenssesesnssssensssssensssssensssssensssssensssssensssssennssssennssssennssssensssssannsssnannnns 13
APPENDICES......ccuctttteiirteeniereenneereenseerensseerenssesssnssessssssesssnssssssnssesssnssesssnssessenssesssnssesssnssssssnssesssnssessnnssessnnssesannssssanne 1

- SCOPING REPORT| ECODIT Liban



SUSTAINABLE AKKAR WIND FARM PROJECT @

LIST OF FIGURES

FIGURE 1- CENTRAL ESTIMATE WIND MAP (LEFT) AND CORRESPONDING POWER DENSITY (RIGHT) AT 80M A.G.L. veevuveeereeireannee. 3
FIGURE 2- PROJECT LOCATION AND NEARBY TOWNS ...ceeuvteeteteetesstteeniaessseeesseessseeesssesnsesesseesssesssssesssesssssesnsesesssesssessssesssees 4
FIGURE 3- AERIAL (TOP) AND 3D (BOTTOM) VIEW OF THE PROJECT SITE W.R.T. WADI OUDINE .....vvteiereeireerereenireesireeseveessveenenes 5
FIGURE 4- EXAMPLE OF NOISE CONTOURS .....uuutttteteeesaiitrttetesssaaustteeeesssasuussaaeeesessaunsaaeeesesasannseseeeessesannsasaeesesesannsssseeeens 10
FIGURE 5- EXAMPLE OF SPATIAL OCCURRENCE OF SHADOW FLICKER AND DURATION ....veeiuvireiieeieeenseesreeesseesssneessnesssneessnennns 10
FIGURE 6~ EXAMPLE OF VISUALIZATION ..uvveeteeeteeetesesueessesesseesssesassessssesassessnsesansesssssensessnsessnsessssesensessssssensessnsssessesnnes 11
LIST OF TABLES

TABLE 1- PROJECT PROPONENT DETAILS .vveeuveeeureeeueessesesseessseeaseesssessnsessssesassessssessnsessssessnsessssessssessnsessnsessnsessssessnsessnsenn 1

_ SCOPING REPORT | ECODIT Liban



® SUSTAINABLE AKKAR WIND FARM PROJECT

LIST OF ABBREVIATIONS & NOMENCLATURE

CEDRO Country Energy Efficiency and Renewable Energy Demonstration Project for
the Recovery of Lebanon

Ccom Council of Ministers

EDL Electricité du Liban

EIA Environmental Impact Assessment

ESIA Environmental & Social Impact Assessment
ESMP Environmental & Social Management Plan
LCEC Lebanese Center for Energy Conservation
MOE Ministry of Environment

MOEW Ministry of Energy and Water

MOPWT Ministry of Public Works and Transport
MW Mega Watt

NEEAP The National Energy Efficiency Action Plan
NREAP The National Renewable Energy Action Plan for the Republic of Lebanon
PPA Power Purchase Agreement

usb United States Dollars

_ SCOPING REPORT| ECODIT Liban



PAGE INTENTIONALLY BLANK



SUSTAINABLE AKKAR WIND FARM PROJECT @

1. INTRODUCTION

1.1 Background

The Lebanese government has committed to provide 12% of the country’s electricity demand from
renewable energy sources by 2020, during the 2009 Climate Summit in Copenhagen. Accordingly the
Ministry of Energy and Water (MOEW)/ Lebanese Center for Energy Conservation (LCEC)" prepared a
‘Policy Paper for the Electricity Sector’ (2010), which was followed by ‘The National Energy Efficiency
Action Plan for Lebanon’ (NEEAP 2011-2015) and finally ‘The National Renewable Energy Action Plan
for the Republic of Lebanon’ (NREAP 2016-2020). The overall strategy comprises four main paths to
reach the 12% target: Solar energy, Hydropower, Biomass, and Wind energy.

Invitations to bid on wind power projects were launched in 2013. In July 2017, the Council of
Ministers (COM) approved three permits for private companies to operate wind farms in Akkar,
North of Lebanon, with a total capacity of approximately 200 MW.

Sustainable Akkar (SA) is one of the three private investors, selected to build an 82.5 MW Wind farm
power plant.” SA has partnered with Tefirom insaat Enerji Sanayive Ticaret A.S (Tefirom), a Turkish
construction, engineering and contracting firm with experience in wind energy projects. See Project
Proponent details in Table 1. Sustainable Akkar will be responsible for all aspects of the Wind farm
Project including financing, design, construction, operation, maintenance, and decommissioning. The
farms will be connected to the national grid and the generated power will be purchased by the
government for a period of 20 years, subject to terms and conditions defined in the relevant Power
Purchase Agreement (PPA).

Given the type and scale of the development, and according to the requirements of the PPA,
selected contractors must complete an Environmental Impact Assessment (EIA), which must be
finalized within 18 months from PPA signature. Accordingly the Consortium has selected ECODIT
Liban to conduct the required environmental study.

Table 1- Project Proponent Details

Composition Nationality Description

Sustainable Akkar SAL Lebanon Project Proponent, and owner
Tefirom Turkey Engineering firm, and contractor
ECODIT LIBAN Lebanon Environmental Consultant

1.2 Study Objectives

Power generation and supply projects are listed in Annex 1 of the Ministry of Environment (MOE)
Decree 8633/2012 “Fundamentals of Environmental Impact Assessment (EIA)”. The Project thus
requires a full EIA study.

1.3 EIA Requirements

SA will seek international financing for the Project; concerned lenders thus require the development
of an Environmental and Social Impact Assessment (ESIA). As such, the ESIA report will be prepared
in accordance with Lebanese legislation, as well as international funding requirements.

! The LCEC is a governmental organization affiliated to the Lebanese MOEW, and is the Ministry’s
technical arm in all subjects related to energy efficiency, renewable energy, and green buildings.

2 The two remaining investors, Hawa Akkar and Lebanon Wind Power, also intend to build a 60MW
wind farm each, in Akkar. Relevant EIA studies are currently underway.
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The regulations and guidelines governing the ESIA implementation will include the following:

e “Fundamentals for Environmental Impact Assessment”; Decree no. 8633/2012.

e Guideline report on “Environmental Impact Assessment for Wind Farm Developments”,
developed by UNDP CEDRO in 2012.

e International Finance Corporation (IFC) Performance Standards on Environmental and Social
Sustainability.

e |FC/ World Bank Environmental Health and Safety (EHS) Guidelines.

This scoping report provides an overview of the proposed project, delineates the ESIA scope, and
identifies key project impacts to be assessed in detail at the ESIA stage.

SCOPING REPORT | ECODIT Liban
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2. DESCRIPTION OF THE PROJECT AND STUDY AREA

The Project is located in Jabal Akroum - Akkar Caza/North Governorate, and consists of installing
approximately 25 wind turbines along the Jabal Akroum ridge, which would generate a total installed
power capacity of 82.5MW. The budgetary size of the project investment is USD 125 million
including procurement, construction, and operation.

The project will be based on European Wind Systems Technology, using the 3 MW wind turbine
platform (i.e., turbines with larger capacity may be installed so the total number of turbines used can
be reduced). These wind turbines will have a hub height varying between 80 and 100 m.

Jabal Akroum is a prominent mountainous area characterized by high wind speeds (>9m/s at 80m
a.g.l.), and corresponding high power density - See Figure 1 (Project location in Cyan polygon).

Figure 1- Central Estimate Wind Map (Left) and Corresponding Power Density (Right) at 80m a.g.l.
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Source: National Wind Atlas of Lebanon (CEDRO, 2011).

The overall Project area is approximately 10KM? which has been secured by SA with 25-year
extendable lease agreements from local owners. We note that lands in Akroum have not been
surveyed yet so all property claims are documented by “ilm wa khabar” (s 5 =), duly signed by the
local mokhtars.

Large nearby towns include Kfartoun and Akroum to the East, as well as Aandget and Qoubaiyat to
the West. The site is close to the international border between Lebanon and Syria, with the
narrowest distance to the border, at the South of the site, being about 1KM - See Figure 2.

The project proponent is currently conducting a wind measurement campaign by installing three
meteorological masts on site. ENISOLAR, a Turkish engineering firm, supplied and installed these
masts, fully equipped with solar-powered data loggers and calibrated sensors. The data generated
by those masts will serve as a final warranty validation by the manufacturer. They will be correlated
to the data obtained from the first measurement campaign that was conducted by SA in 2013.

ECODIT Liban | SCOPING REPORT



([ SUSTAINABLE AKKAR WIND FARM PROJECT

Figure 2- Project Location and Nearby Towns

The Project Proponent has conducted a preliminary road survey to explore routes for transporting
the equipment from the Tripoli seaport through Abboudieh, Fraidis-Khalsa road network arriving at
Jabal Akroum. The transport route from Tartous, Syria, is currently not a feasible option due to
security issues. Other alternative transportation methods and routes are under consideration.

The final Project layout is expected to be completed beginning 2018, based on which a geotechnical
survey will be conducted to determine the soil conditions for the design and construction of the
wind turbine foundations, access roads, compound and hard stands.

The generated electric power will be connected to the grid by installing either:

i. A 34.5/66kV substation on site substation on site that is connected directly by a 66kV line to
the overhead line that recently crossed the wind farm, or

ii. A 34.5/220kV substation on site that is connected directly by a 220kV line to the overhead
line that crosses the wind farm.

Sensitive ecological sites have been identified to consist of migratory birds’ bottlenecks of Wadi
Oudine, which was also mentioned in the Strategic Environmental Assessment of Lebanon’s
Renewable Energy Sector (2014). In fact, the Project site falls at the ridge adjacent to the East of
Wadi Oudine as shown in Figure 3.
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Figure 3- Aerial (Top) and 3D (Bottom) View of the Project site w.r.t. Wadi Oudine
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3.

SCOPE OF WORK

The main objective of an Environmental Assessment study is to provide a basis for understanding
the proposed Project, provide a comprehensive description of the environmental baseline
conditions, assess the potential impacts of the project and recommend appropriate mitigation
and monitoring measures to avoid or minimize any adverse effects. Herewith we outline the key
methods and steps in carrying out the required study.

3.1

Policy, Legal & Administrative Setting

ECODIT will review pertinent legislation and regulations governing the different aspects of power
generation projects in Lebanon, and specifically the Project in question. These will include, but are
not exclusive to, the following:

Environment Protection Law (Law no. 444/2002).

“Fundamentals for Environmental Impact Assessment” (Decree no. 8633/2012).

Guideline report on “Environmental Impact Assessment for Wind Farm Developments”
(UNDP/CEDRO, 2012).

International Finance Corporation Performance Standards on Environmental and Social
Sustainability.

IFC / World Bank Environmental Health and Safety (EHS) Guidelines.

Policy Paper for the Electricity Sector, adopted as a national strategy for Lebanon.

‘The National Energy Efficiency Action Plan for Lebanon’ (NEEAP 2011-2015), and ‘The
National Renewable Energy Action Plan for the Republic of Lebanon’ (NREAP 2016-2020).
Strategic Environmental Assessment (SEA) of Lebanon’s Renewable Energy Sector
(MOE/UNDP, 2014).

Power Purchase Agreements (PPA).

ECODIT will also look at the role of the different institutions and stakeholders in relation to the
permitting and operation of the Project. Relevant stakeholders include but are not limited to:

3.2

Ministry of Environment (MOE).

Ministry of Energy and Water (MOEW).

Lebanese Center for Energy Conservation (LCEC).

The Country Energy Efficiency & Renewable Energy Demonstration Project for the Recovery
of Lebanon (CEDRO)

Electricité du Liban (EDL).

Ministry of Public Works and Transport (MOPWT).

Ministry of Interior and Municipalities (MOIM).

Council of Ministers (COM).

Project Description

The project description will include a detailed review of the Wind farm design and layout, in addition
to land ownership, technology used and underlying costs. This section will also describe the Project
in terms of the following phases:

Construction. We will look at (i) civil works including land clearance and excavation, (ii)
equipment transport and installation, and (iii) electric works. The construction duration is
expected to last up to 18 months.
Operation. This will include (i) maintenance and cleaning procedures, (ii) environment health
and safety (EHS) measures including site access, and (iii) farm management. The operation is
expected to last at least 20 years.
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3.3 Public Participation

In order to facilitate public acceptance of the Project, ECODIT has conducted a public meeting during
the Scoping stage with local stakeholders including residents and local authorities, in the presence of
representatives from the MOE and MOEW, to inform them about the Project and solicit feedback.
The public hearing was organized at Al-Intilaqua Private School in the village of Kfartoun on the 13"
February 2013 and was attended by 19 persons representing the following institutions and towns:

e Ministry of Environment (represented by Ms. Hala Mounajjed).
¢ Village of Mouanse (municipality, mokhtar, and landowner).

e Village Qenia (municipality and landowner).

e Village of Mrah el Khaoukh (municipality and landowner).

¢ Village of Sahle (municipality and landowner).

e Village of Kfartoun (municipality and landowner).

e Village of Akroum (landowner).

The notification letters to the MOE and MOEW are inserted in Appendix A, the list of participants to
the Scoping Session in Appendix B, the scoping session slides in Appendix C, and the scoping session
meeting notes in Appendix D.

The most significant concerns raised during the public hearing are summarized below:

o Does the wind farm impact public health in anyway?

e How will the wind turbines be transported to the site? The roads leading to the project site
are in poor condition and meander through difficult terrain.

e How will the wind farm and individual wind turbines limit access and use of private lands?
Can the land owner build a house nearby? Grow crops?

e Lebanon is not the first country to implement a wind farm. Therefore, SA and this ESIA study
should review past experiences and documentation from other countries and adapt those
findings to Lebanon.

e SA must provide local jobs and income to people living in the area, during both the
construction and operation phases of the project. Will the local population have preferential
access to electricity generated by the wind farm?

The ESIA will aim to address the above concerns raised by the local community, in addition to any
other concerns received during Project development including informal feedback received during
the team’s presence onsite. ECODIT will conduct a second and final public hearing to present the
ESIA findings and solicit further feedback during the final stages of the study.

3.4 Analysis of Project Alternatives

ECODIT will consider advantages and disadvantages associated with the following alternatives:

o “No-project” alternative.
e Alternatives positions and/or siting configurations of wind turbines.
e Alternative renewable energy resources and technologies, such as Solar PV.

3.5 Assessment of Baseline Conditions

The environmental baseline conditions for the project area will be based on field assessments
and/or literature review of available studies. This will include the following:

e Physical environment:
- Project location and topography.
- Climatic conditions and air quality.

ECODIT Liban | SCOPING REPORT
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- Geology and soils, based on field investigation and a review of existing geological studies
and maps.
- Noise.
e Biological environment:
- Sensitive habitats including any protected areas and natural sites.
- Biodiversity baseline assessment (fauna and flora).
e Socio-economic environment:
- Population demography and economic activity.
- Landuse and land expropriation.
- Cultural features and aesthetic values.
- Traffic and access roads.

Field Monitoring Surveys
We will undertake site surveys for the following aspects:

Biodiversity

Species Mortality and Disturbance: Birds and Bats
Species mortality is one of the most important adverse impacts associated with Wind farming
projects, in general.

In order to assess the impact of the Project on avian species based on a solid understanding of the
existing conditions, ECODIT will conduct baseline avifauna surveys in the study area. We will locate
transit and micro routes, measure the migratory flow, and determine possible stop zones. For this
purpose, the 20-minute point-count method will be used, whereby all species noted during this time
period are recorded at different places and different times in the most characteristic habitats of a
given area. This method is semi-quantitative and changes in abundance of a species are estimated by
changes in the frequency of this species over a series of point counts. All investigations will be
validated at various weather conditions. The survey will be conducted for a total duration of one
year in order to cover resident breeding species, summer breeding species, wintering species, as
well as fall and spring migratory birds. We note that the avifauna survey will not be limited to the
Project site; some observations will be conducted in Oudine valley and the eastern flyway
(bottleneck).

ECODIT will investigate the presence of mammal species, mainly consisting of bats at or near the
Project site. In general, the activity of bats decreases significantly for wind speeds above 6m/s.
Therefore we will conduct a rapid preliminary baseline bat survey covering the project site and
complemented by a review of existing published and unpublished data, as well as stakeholder
consultation when required. The survey will focus on both hibernating and active periods (autumn
and spring), and will be based on acoustic detection tools and targeted investigation tools (night
vision, nets, etc.).

Terrestrial Ecology: Flora
ECODIT will undertake terrestrial flora sampling based on line transects or quadrats, capturing up to
95% of plant species growing in the area. Sampling will be carried out primarily in Spring.

Noise

The Consultant will conduct a noise monitoring exercise at selected locations at the project site and
the nearest sensitive receptors to obtain an accurate characterization of the initial baseline sound
levels (day and night measurements).
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3.6 Overview of Potential Environmental Impacts

ECODIT will identify and analyze potential significant adverse impacts that may arise from project
implementation during construction and operation. We will also describe the importance of the
project for the country and in relation to Lebanon’s energy policy. Assessment of the key impacts is
further described below.

Impact significance will be assessed according to a specific methodology that takes into account
impact severity (based on likelihood, magnitude, duration, and extent), and the receptor sensitivity.
The assessment methodology will be described in detail in the ESIA report.

Biodiversity

Species Mortality and Disturbance: Birds and Bats

Based on the baseline assessment conducted, ECODIT will examine collision fatalities of birds and
bats and potential for significant mortality of migrants at wind turbines at transmission power lines.
The impact of ‘thermals’ (updrafts of warm air that rise from the ground) will be assessed on
migrating soaring birds, which is a specific concern when wind farms are developed on mountain
ridges.

Terrestrial Ecology: Flora
The construction and operation of wind turbines can lead to habitat alteration from the construction
of roads (if needed) and the turbines footprint. This will be assessed in detail in the ESIA study.

Air Quality

Air quality may be affected during construction works mainly due to a surge in dust and particulate
matter caused by excavation works and vehicle movement, as well as vehicle emissions. During
operation, the Project will have positive impacts on air quality from the use of wind energy for
power generation as opposed to more traditional electricity sources (such as fuel).

Noise

Although noise will be generated during construction works and turbine transport, the most
important impacts from noise will be during the operation phase. The noise level contribution from
each of the turbines will be predicted by employing the noise model WindPRO which is developed
for calculation of wind farm noise. The model calculates noise impact according to ISO 9613. Typical
results of a modelling are shown in Figure 4, presenting noise contour lines.

Shadow Flicker

Shadow flicker occurs when the sun passes behind the wind turbine and casts a shadow on nearby
residences. Shadow flicker modelling will be performed (also using WindPRO) to assess potential
impacts of shadow flicker on nearby local settlements. Typical results are presented in Figure 5,
indicating the area where shadow flicker can be expected and the number of hours this nuisance will
last. This will in turn inform the mitigation measures required (if any) to avoid significant impacts in
terms of flickering effect (such as blades shutdown).

Soils & Groundwater

Soil and water quality may be affected, mainly during construction works, due to soil compaction
caused by the flow of heavy vehicles, as well as potential contamination associated with accidental
spills during machine maintenance.

Electromagnetic Interference

ECODIT will assess qualitatively interference with aviation radar and telecommunication systems, in
addition to public exposure to high voltage in transmission stations, during operation.

ECODIT Liban | SCOPING REPORT n
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Figure 4- Example of Noise Contours
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Landscape & Visual

In order to assess the Project impacts related to Aesthetic intrusion from the installed turbines,
photomontage images of the development will be prepared. The Photomontages illustrate the likely
view of the Project from different viewpoints as would be seen with a photograph (see example of
Visualization in Figure 6). For each viewpoint, a computer-rendered image will be generated from a
digital model of the wind farm by using WindPRO (Module VISUAL).
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Figure 6- Example of Visualization

Traffic and Transport

During construction, the Project may have an impact on traffic due to the passage of heavy and long
vehicles transporting turbines on primary and local roads all the way from the Tripoli or Beirut port
to the project site(s). Therefore ECODIT will review the transport routes for the wind turbines and
wind blades from the concerned port of entry (Tripoli or Beirut) to the project site, and determine
any necessary considerations to ensure safe transport of materials and equipment.

Socio-economy

Based on consultation with the local community, ECODIT will highlight Project impacts on socio-
economy including potential for physical displacement, loss of agricultural land and potentially
integrating farms with the Project (co-usage of the site), among others. Positive impacts during
Project construction and operation include creation of jobs. Moreover, the proposed wind farm has
the potential to become a tourism attraction in the future, luring visitors to Akkar, as well as serve as
a platform for environmental education. In this section, ECODIT will also highlight any occupational
and public health risks related to the installation of wind turbines.

Waste

ECODIT will assess project impacts on existing waste infrastructure, specifically during Project
construction. The Project shall aim to reuse all cut/fill material onsite.

Cultural Heritage and Archaeology

ECODIT will research available heritage sites in the Project area and assess any impacts on those that
may arise from Project implementation.

3.7 Environmental & Social Management Plan

Based on the impact assessment, a detailed and comprehensive Environmental and Social
Management Plan (ESMP) will be recommended for the Wind farm. The ESMP will cover both
construction and operation phases of the project, and will include the following components:

o Mitigation Plan: cost-effective actions to mitigate the significant negative effects and
maximize or further enhance positive ones. The mitigation hierarchy to be adopted shall

ECODIT Liban | SCOPING REPORT



([ SUSTAINABLE AKKAR WIND FARM PROJECT

4.

prioritize avoidance, followed by minimization, and last of all compensation for any
remaining negative impacts. The mitigation plan will include proposed actions, schedule,
responsible party for implementation, etc.

Monitoring/Control Program: indicators for monitoring the project during each project
phase, including parameters, method, location, frequency/schedule, as well as cost
implications.

Institutional capacities and needs: review of the institutional capabilities and ability to
implement the measures outlined in the ESMP, and development of suitable
recommendations to bridge the gaps such as training, developing new legislations, new
agency functions, etc.

ESIA REPORT STRUCTURE

The ESIA report will be structured as follows:

A W ON R

)
)
)
)
)

5

6)

7)
8)
9)

Executive Summary, in English and Arabic.
Project Description.

Legal and Institutional Framework.
Analysis of Alternatives.

Terrestrial Ecology.

- Description of the baseline environment.
- Assessment of potential impacts.
i. Construction.

ii. Operation.
Birds.
Bats.
Air quality.
Noise.

10) Shadow flicker.

11) Soils & Groundwater.

12) Electromagnetic Interference.

13) Landscape & Visual.
14) Traffic & Transport.

15) Socio-economy.

16) Waste.

17) Cultural heritage & Archaeology.

18) Environmental and Social Management Plan (ESMP).

SCOPING REPORT | ECODIT Liban



SUSTAINABLE AKKAR WIND FARM PROJECT @

5.

ESIA TEAM

ECODIT has assembled the following key personnel for this project.

Joy Jadam (ESIA Team Leader).

Norbert Raschke (Technical Expert — ESIA of Wind Farm Projects).

Dana Sanioura (Project Coordinator).
Ghassan Jaradi (Ornithologist).

Mounir Abi Said (Mammologist).

Jean Stephan (Biodiversity Conservation).
Safwat Said (Hydrogeologist).

Naji Tannous (Energy Expert).

Rita Stephan (GIS and Mapping Specialist).

Tobias Wild (Modeler).

ECODIT Liban | SCOPING REPORT
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APPENDIX D: NOTES FROM SCOPING SESSION, 13 FEBRUARY 2013

Project Description

e Leasing contract between SA and Land owners is based on several environmental laws and
regulations

o The leasing contract includes that the land will be returned to its original state after
excavation and installation phases

e The Power Purchase Agreement between SA and the GOL will be for 20 years. The SA-Land
owners leasing contract is for 25 years; 5 years are added to decommission the project and
return the land to its original state (stated also in the contract)

ECODIT will request a copy of the SA-Land owners contract

Legal & Institutional Setting for Project Implementation

e |s there any role for the Ministry of Public Health?

ECODIT will investigate if the MOPH has any health requirement for wind turbines

Impact/concerns related to construction/installation

e Transport of materials and wind turbines will present Operational Health & Safety issues.
Need to coordinate transportation between the municipalities, Lebanese army and security
forces

e Land owners and local citizens requested that the labor force during construction (and
operation phases) has to be from Akroum, Mouwanse, Kfartoun, Mrah al Khokh, Sahle and
Qoniyeh

Impact/concerns related to operation

e Noise is a major and critical impact of the project. Locals fear the noise impact of the
turbines on their health

ECODIT will search for minimal required distances between residential buildings and wind turbines in
other countries

e Land owners would like to have extra benefits since the project is located in their lands.
What kind of benefits? As a response from the project developer: SA will invest in
development projects (environmental and social projects) in the villages of Akroum,
Mouwanse, Kfartoun, Mrah al Khokh, Sahle and Qoniyeh including supporting electricity bills
of land owners

e Locals would like to graze and cultivate their lands during operation of the wind turbines.

e Locals would like SA to setup a local office in Kfartoun and employ locals

_ SCOPING REPORT | ECODIT Liban
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TURBINE LAYOUTS OF LAND PLOTS
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APPENDIX C

ELECTRICAL DIAGRAMS AND LAYOUT OF
SUBSTATION
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* The connection of the S.Akkar WF to the 220kV grid was conceptualized to with twin transformers with the purpose of load sharing and additional reserve capacity.
Nevertheless, the final rated capacity of each transformer along with their complementary equipment shall be determined in the detailed design phase.
This will follow the securing of the locations and selecting the models of the wind turbines, which define the MV collection system.

The figures noted in the preliminary SLD are indicative only.
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Phone : 01/705167 — 03/838471 *Y/AYALVY - <) /Ve0)1V @ Wwils

E-mail : nooncenter@@hotmaul.com

Sustainable Akkar S.A.L.
Lebanon Wind Power

Beirut - Corniche Al-Mazraa

nooncenter@hotmail.com | (sig Sl ouy

Registration no. 4147

February 25, 2019
To the Kind Attention
of the Ministry of the Interior and Municipalities
in Lebanon
The Applicant :
Akkar Sustainable S.A.L.. and Lebanon Wind Power S.A.L.

Subject :
Request to facilitate the passage and the use of the public roads between the
Port of Tripoli to Mkaibleh Region.

Beirut, February 21, 2019
Dear Sirs,

Whereas Akkar Sustainable S.A.L. and Lebanon Wind Power
S.A.L. Won the transaction related to the project of the production of
the energy from the wind that was confirmed by the decision of the Council
of Ministers held on 12/07/2017,

Whereas the studies that started in the site of the project to start the
activities of construction in the mid of the year 2019, therefore, we come to
ask from your kind attention to give us: First the permit to use the public
roads to transport the fans of the production of electricity from the port of
Tripoli to the site of the project in Mkaibleh Region, Akkar, since January
2020. Second, we ask from your kind attention, to accompany us by yout
honorable ministry and by the municipalities and the provinces of Notth
Lebanon and Akkar to transport the tools, and to facilitate the passage from
the port of Tripoli to the site of the project. Knowing that we will send a
communication protocol to your honorable ministry that will put a frame to
our cooperation with the competent parties during the phase of transporting
the tools.

Thanking you for your understanding and cooperation.

Sincerely Yours,

Michel KORDAHI Salah M. TABBARA
Chairman of Board of Directors Chairman of Board of Directors
General Manager General Manager

Lebanese Wind Powet Sustainable Akkar S.A.L.

Seal and Signature/ _,H,;T—_h -

Seal and Signature
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Republic of Lebanon
Ministry of Interior and Municipalities

Document of Transfer

Object of the formality :

The request to facilitate the passage and the use of the public roads from
the Port of Tripoli to Mkaibleh Region.

Registration Direction of sending and the reasons of transfer Date and
number Signature
4147 To the kind attention of the administrative department of the

province of North Lebanon

To the kind attention of the administrative department of the
District of Akkar

We do hereby attach herewith the claim submitted by Akkar
Sustainable S.A.L. and Lebanon Wind Power S.A.L .

registered at us under no. 4147 on 25/02/2019 related to the
abovementioned subject,

To be informed and to communicate with the two above-mentioned
companies , and to offer the necessary facilities and to expose the
difficulties in case they exist.

A copy to be notified to :

- The Applicant
- The General Directorate of Internal Security Forces / to be
informed and to do the necessary formalities.

Minister of Interior and Municipalities
Raya HAFFAR HASSAN
Seal and Signature
March 07, 2019

NOTIFIED

*T'rue translation of the Arabic text herewith attached.
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EXECUTED LEASE CERTIFICATES
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Republic of Lebanon Form number:
Ministry of Finance Land registry and Cadastre
General Directorate of Land Registry and Cadastre

Property Claim
Law issued with the
Registry and cadastre offices in Legislative decree number 12 dated 28/2/1930
.......................................... Article 12

Governorate: Akkar, District: Akkar, Real estate zone: Aydamoun, location: Karm Shbat Raes El Maabour

Parcel number in the old Lebanese land registry: .... Or number of governance zone: .... Area:7409 m2/ seven
thousand four hundred 9 meters square.

Derham: .......cccccuviiniiiniiee e Carat: ..o Piece: .oooviiiiieieeeie
Type of property (Private/Public) ................

Property borders: North: Mount Atal, Watercourse
East: Mount Atal, Valley
South: Mount Atal, Kamel Jaafar
West: Kamel Jaafar

Parcel contents: Barren Land

Way of ownership: .................. Previous Owner: ...............

Ownership duration: ................... (Ownership source: .........;ueueeees)

Reason for the property claim (Sale, gift, procurement): .........ccccecvevvecennee.
Owner or Contractor: Full name: .................. Mother’s name: .................... Registry number: ........ccccceucee.
Date and Place of Birth: ......1995... Place of Residence: ...Rouayme... Address: ...Rouayme... Contractor Signature:

Abbas Jaafar

Contract Beneficiary: Full Name: Abbas Bassam Jaafar, Mother’s name: Khadijah, Registry Number: ...20....

Date & Place of Birth:Jouar el Hashish. Place of Residence:Rouayme. Address:Rouayme. Contract Beneficiary
Signature:

Abbas Jaafar

Mayoralty Council Members Names and Signatures: Mayor signature and Stamp

Al-Qaimgam Signature
Stamp of Governor of Akkar
Imad Labaki



Republic of Lebanon Ownership Certificate
Ministry of Finance Stamp
General Directorate of Land Registry and Cadastre
Real Estate Judge in the: North
Based on the reqUEST Of: ... ... et e e e e e e en e e e Date: 11/10/2018
After revising the land registry this certificate (total/partial) is given to: .......ccoocveriiiiini i
Real estate Area: Fnaidek..........cccceeuenee Judiciary Type: Public........cccoeeeiriininnnen.
Parcel Signer name Contentand | Rightinrem Areain Partition Owners names
number parcel and square . and partition
description | occurrences meters shares | decimal | o, 2400
shares
24 Kornet el Barren Land 2400 Fnaidek
Kamoua municipality
This document is under ongoing study and may be modified
Stamps
Tripoli in: 11/10 year: 2018

Real Estate Judge:
Office Director
Raghda Adra
Stamp

Signature

Fee was paid as required

Stamp




His Excellency the Governor of Akkar

Name: Abbas Jaafar Phone number: 71/660465
Objective: approval of the property claim

[ kindly ask for the approval and ratification of the attached notice of recognition in the area of:
Karm Shbat; Aydamoun

Yours sincerely
Signature of owner

Stamp of governorate of Akkar



Sublease Agreement

This agreement (the “Agreement”) is entered into
by and between:

1- Company/Individual Name
a limited partnership company, registered in
the commercial register of on .......
under number /...... /, having elected domicile

for the purpose of this Agreement in....., .......,
Duly represented by its General Manager ........by
virtue of commercial circular dated ....... ,

Hereinafter referred to as the “First Party”
And

2- Company name
a joint stock company registered at the
commercial register of under number
[, /, having elected domicile for the
purpose of this Agreement in ..........

Duly represented by its Chairman — General
Manager Mr. .............. by virtue of commercial
circular dated [e],

Hereinafter referred to as the “Second Party”

The First Party and the Second Party shall each be
referred to as a “Party” and together as the
“Parties”.

Preamble
Whereas the First Party has declared that:

- It is a company with experience in the real
estate field and the sale, purchase, management,
investment, development, lease and rental of
real estate properties;

- It has leased certain plots located in the Akkar
area directly from their respective owners (the
“Owners”), as shown on the map signed by the
First Party enclosed herewith as Annex I, by
virtue of duly executed lease agreements with
which are enclosed all the relevant legal and
official documents evidencing ownership (the
“Plots”);
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- The Plots subject of the abovementioned lease
agreements are free from any occupant,
liabilities, rights, liens, or encumbrances;

- The abovementioned lease agreements authorize
the First Party to sublease all or part of the Plots
as per the terms and conditions the First Party
deems appropriate;

Whereas the Second Party has declared that:

- It is a company with experience in the
development of renewable energy power
projects, namely wind energy, and wishes to
lease plots in Akkar to implement a project for
the generation of electricity through wind
energy governed by the power purchase
agreement entered into between the Second
Party and the Lebanese Government on
01/02/2018 as subsequently novated, amended
and restated as of 13/07/2018 (the “PPA”) (the
“Project”), as per the terms and conditions
detailed herein;

- It has reviewed the Plots’ condition and the
primary lease agreements executed between the
First Party and the respective Owners of the
Plots (the “Primary Lease Agreements”);

- It wishes to rent a number of square meters of
such Plots as shown on the map duly signed by
both Parties enclosed herewith as Annex I, as
per the terms and conditions of this Agreement,
in order to implement one of its projects
thereon;

Therefore,

Based on the above preamble, and in consideration
of the mutual promises and agreements herein, the
Parties agree to the following:

Article 1:

The above preamble and the enclosed annexes and
documents mentioned herein shall form an integral
part of this Agreement and have the same effect.

Article 2:

The First Party hereby leases and the Second Party
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accepts to take up a lease of a number of square
meters of the Plots, as shown on the enclosed map
signed by the Parties (the square meters in

questions

are hereinafter referred to as the

“Premises” or “Land”), located in [®]/ Akkar with
an approximate area of [@]m?.

Article 3:

The First Party grants the Second Party the
exclusive right to use and occupy the Premises,
including its airspace, in accordance with the
terms and conditions of this Agreement.

The Second Party shall use and occupy the
Premises for purposes of generating electricity
through wind energy conversion systems in
order to store, transmit and sell such converted
electricity. For purposes of this Agreement, the
generation of electricity through wind energy
conversion systems (including all facilities that
convert wind energy into electrical energy) is
referred to as the "Renewable Energy
Conversion Facilities".

The Second Party shall be entitled to develop,
build, rebuild, establish, construct, improve,
replace, transport, remove, use, maintain, repair,
operate and monitor the following items on the
Premises, noting that such enumeration is
indicative and not limitative:

e Components and units of the Renewable
Energy Conversion Facilities (including but
not limited to wind turbines generators,
energy storage facilities, if any, and the
foundations  attached thereto, support
structures, clamps and all other ancillary
equipment) irrespective of their type and/or
size and/or specifications and/or technology;

e Energy storage facilities on the Land for the
electricity  generated and  distributed,
including for example: underground
distribution and collection wires, cables,
pipes, conduits, foundations, transformers
and above-ground wires at the generating
facilities’ site;

o Meteorological measurements for the

assessment of renewable energy resources
and extraction of soil samples;

e Underground control cables, communication
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equipment, wired and wireless
telecommunications equipment, provided
that the use of such equipment is necessary
for the execution of this Agreement;

e Road control and soil erosion facilities;
e Facilities’ equipment;

o Installation and equipment’s spaces;

o Signs;

e Fences, gates and other protection and safety
facilities; and

e Other improvements, facilities, devices,
machines and equipment related to the

aforementioned. The Renewable Energy
Conversions Facilities and all related
facilities, electricity storage networks,

transformers and other equipment installed
by the Second Party on the Land are
collectively referred to as "Renewable
Energy Equipment".

By virtue of this Agreement, the First Party
grants the Second Party the right to access and
enter the Land (the "Access Right") in order to
enable the Second Party to exercise the
aforementioned rights granted to it under article
3 above, whether through existing roads and
passages if they are useful for the intended
purpose of the Second Party, or in case such
roads and passages do not exist, through the
construction of roads which the Second Party
may build for purposes of mobility, transport of
equipment and machineries, or maintenance.
The Access Right to the Land shall benefit the
Second Party, and inure and be binding to its
transferees, successors and assignees.

The First Party grants the Second Party the right
to transport all equipment, devices and
machineries of any type and/or size whatsoever
on the Land, beneath its surface and through it,
as well as other rights under this Agreement, for
purposes of the construction, building,
rebuilding, replacement, transportation,
removal, maintenance and use, from time to
time, of the following items related to the
Renewable Energy Equipment, noting that
such enumeration is indicative and not
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limitative:

e One or more lines from the towers, with
wires and cables attached thereto from time
to time, and/or underground wires and
cables, for the transmission of electrical
energy and/or for communication purposes,
and all necessary and appropriate
foundations, conduits and other devices and
equipment used in connection with such
towers, and the wires and cables on the Land
and its surroundings.

e One or more substations, electrical
connection points, and conversion facilities
that enable the Second Party to connect to a
transmission  system or to  another
transmission system belonging to another
buyer of electrical energy.

The transportation right on the Land shall benefit
the Second Party, and inure and be binding to its
transferees, successors and assignees.

The duration of the Access Right and the
aforementioned transportation right shall be
equivalent to the term of this Agreement.

The Access Right and the transportation right shall
automatically cease upon the expiry or termination
of this Agreement.

Article 4:

The Second Party shall, at its own expense, build,
install and operate all Renewable Energy
Equipment on the Land, and such equipment shall
remain the sole property of the Second Party who
is entitled to dispose of and/or remove the same at
its own discretion.

The First Party shall not bear any expense or any
commitment or liability of any kind whatsoever in
connection with the ownership, construction,
operation, maintenance, repair or reconstruction of
the Second Party's Renewable Energy Equipment.

The Second Party shall be solely responsible for
the payment of all taxes, fees and any other charges
of any kind whatsoever due in connection of the
Second Party's Renewable Energy Equipment.

The First Party shall be liable for any costs
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