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The Western Balkans Investment Framework (WBIF) is a financing facility launched in December 2009 by the European Commission, together with the Council of Europe Development Bank (CEB), the European Bank for Reconstruction and Development (EBRD), the European Investment Bank (EIB), Bilateral Donors, and Western Balkans countries with the purpose to deliver funding for strategic investment projects in beneficiary countries. Eligible sectors include infrastructure development in the environment, energy, transport, social and digital sectors as well as private sector development. KfW and the World Bank subsequently joined the Framework. In July 2017, the KfW became a partner organisation.
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[bookmark: _Toc71559712][bookmark: _Toc112940862]Objective of the Proposed Project
The main objective of this project is to reconstruct the existing 110 kV transmission line from Valandovo to Strumica (‘Project’), in south-eastern part of Macedonia, by upgrading its transmission capacity and partial underground cabling in the urban zones of Strumica.
The Project is a component of a wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia, which also includes a project for construction of a new 400/110 kV substation (SS) Miletkovo in the area of the village Miletkovo, in Gevgelija municipality, and connection of this new substation with the existing 110 kV transmission network in the region and with the existing 400 kV transmission line Dubrovo – Thessalonica (GR).

[bookmark: _Toc112940863]Project Developer
The project developer is the Macedonian Transmission System Operator (MEPSO). MEPSO is a Joint Stock company fully state-owned, established in 2005 after the transformation of the Electric Power Company of Macedonia (‘Elektro-stopanstvo na Makedonija’). The core activity of MEPSO is a reliable electricity transmission via the national high voltage network, electric power system control and regular and duly electricity flow to its clients such as the large industrial consumers, and to the low voltage grid of the Macedonian electricity distribution system operator (EVN Macedonia). To perform its activity MEPSO has been granted the following relevant licenses from the national Energy Regulatory Commission:
A license of doing the energy business and activity in terms of electricity transmission and activity transmission system control.
A license of doing power business and activity, organization and electricity market control.

[bookmark: _Toc112940864]Need for the Proposed Project
In order to meet the goals of the European Union for the integration of energy from Renewable Energy Sources (RES), North Macedonia makes efforts to maximize the integration of these energy sources into the national power system. Due to the favourable climate conditions, the investments in the RES (wind power, solar power and hydropower) are most cost-effective in the south-eastern region of North Macedonia. Therefore, it is expected that the most significant investments in utilization of RES are/will be located mostly in this region (Figure below).
MEPSO already faces several requests for new connections of RES in the local transmission grid in the wider Project region. Newly installed capacities of RES – wind power plants (WPP), big and small hydro power plants (HPP) as well as solar power plants (SPP) - up to 350 MW, are expected in a mid-term horizon in this region. In addition, new WPP - 536 MW, HPP - 185 MW SPP - 250 MW are foreseen until year 2040, in a long-term horizon.
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[bookmark: _Toc112941098][bookmark: _Toc57667841]Figure 1.1: Macedonian grid and project area mid-term topology
Source: MEPSO
Transmission grid in the southeast region of Macedonia (110 kV transmission line Dubrovo – Valandovo – Strumica 2 – Strumica 1, approx 57.5 km long line) is approaching the end of the lifecycle and lacks capacity for connection of new renewable electricity sources to the network. As such, it is a candidate for reconstruction due to ageing process. In addition, in the midterm forecasted regimes, there are contingency cases with a higher risk to the security of supply. 
[bookmark: _Toc71559713]The main objective of the Project is to to reconstruct the existing 110 kV overhead line (OHL) from Valandovo to Strumica (substations Strumica 2 and Strumica 1), in south-eastern part of Macedonia, by upgrading its transmission capacity and partial cabling in the urban zones of Strumica.
As noted, this Project is a component of a wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia, which also includes a project for construction of a new 400/110 kV substation (SS) Miletkovo in the area of the village Miletkovo, in Gevgelija municipality, and connection of this new substation with the existing 110 kV transmission network in the region and with the existing 400 kV transmission line Dubrovo – Thessalonica (GR). 
This wider development scheme is also expected to provide:
Increased security of supply.
Secure and reliable integration of planned RES in the southeast region of the country, which consequently contribute towards reduction in CO2 emissions.
Increased efficiency and capacity of the transmission grid with smart grid solutions (Dynamic Line Rate (DLR) & asset management).

[bookmark: _Toc112940865]Purpose and Structure of the Report
[bookmark: _Toc71559714]This document represents an Environmental and Social Assessment Report for the Project - Reconstruction of the existing 110 kV OHL from Valandovo to Strumica, by upgrading its transmission capacity and partial underground cabling in the urban zones of Strumica. It is a component (sub-project) of a wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia[footnoteRef:2]. [2:  As noted, the wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia comprises of two components:
Component 1 (Sub-project 1): Design, construction and operation of a new 400/110 kV substation Miletkovo with connection to the existing 400 kV and 110 kV transmission network (subject to separate E&S Assessment), and
Component 2 (Sub-project 2): Reconstruction of the existing 110 kV overhead line Valandovo – Strumica 2 – Strumica 1 (subject to this E&S Assessment).] 

The Report has been prepared as part of the environmental and social (E&S) assessment process in accordance with the international requirements as required by the potential Project Lender – the European Bank for Reconstruction and Development (EBRD[footnoteRef:3]) and based on the respective outcomes of the E&S scoping process[footnoteRef:4]. [3:  The EBRD Environmental and Social Policy (2019)]  [4:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

This Report is based on the Technical Assessment (Conceptual Solution) for the proposed transmission development. The Project is to be developed further through reference design stages (i.e. Preliminary Design and Detailed Design) which will form the basis for the detailed environmental and social appraisal and application to the Macedonian competent authority for consenting purposes. 
The main text of this E&S Assessment Report divides in several parts:
· Chapter 2 describes the Project and its components. It outlines the Project history and the design process to date and summarises the Project structures and elements which will be further designed and subsequently constructed.
· Chapter 3 presents the Project options and alternatives considered, including the ‘do-nothing’ option, and the selection process of the preferred Project option.
· Chapter 4 presents the key legal and planning policy framework relevant for the Project
· Chapter 5 presents the approach taken to the E&S assessment.
· Chapter 6 presents the stakeholder engagement process – consultation and participation arrangement taken to date.
· Chapter 7 describes the main components of the physical and natural baseline environment and the social context in the area likely to be affected by the implementation of the Project.
· Chapters 8 -10 present the assessment of the likely significant effects of the Project and the proposed mitigation in relation to the relevant specialist topics covering particular aspects of the physical and natural environment as well as the societal environment.
· Chapter 11 outlines the Project’s emergency response planning.
· Chapter 12 outlines the Project’s environmental and social management.

[bookmark: _Toc112940866]Project Design Status and Level of Details
In this stage, the Project is developed to a feasibility level - to a detail considered sufficient to establish that the proposed developments are technically feasible and to allow initial assessment of their environmental and social integrity and effects, i.e. to a level of Technical Assessment[footnoteRef:5] (Conceptual Solution) that corresponds to a Feasibility Study. Therefore, the level of detail of the present E&S assessment is compliant with that of the Project’s Conceptual Solution whose content and scope are not specifically regulated by the relevant Macedonian legislation[footnoteRef:6]. As such, the Conceptual Solution is not considered as formalised design document and no administrative consenting process for its adoption by the competent authorities is required. According to the general practice, this Conceptual Solution (in Macedonian: ‘Konceptualno reshenie’[footnoteRef:7]) contains in particular data on: macro-location and general disposition of the facility / infrastructure; technical-technological conception of the facility / infrastructure; the manner of providing the supporting infrastructure; possible variants of spatial and technical solutions from the point of view of fitting into space; natural conditions; functionality and rationality of the project solution.’ The Feasibility Stuidy and the Technical Assessment (Conceptual Solution) comply with the respective EBRD requirements. [5:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]]  [6:  Law on Construction (Official Gazette of RM no. 130/09 and its amendments) and associated by-laws]  [7:  “Концептуално решение”] 

[bookmark: _Toc71559715]Further design, including precise new location of towers (if deemed required) and new access roads (where necessary) will be undertaken once the more detailed technical design (Preliminary Design and Detailed Design) as required by the Macedonian relevant legislation are developed and prior to construction commencing. This change or refinement of the feasibility design (Conceptual Solution) will be within the limits of deviation defined as a 500 m wide planning corridor along the existing transmission line where individual towers can be moved laterally or longitudinally. It is anticipated that the majority of the refinement of the current feasibility design (if necessary) will be within this corridor/buffer and, taken into the consideration the nature and the scale of Project, further design development or refinement in this regard is not likely to be undertaken. However, if changes to design beyond these limits occur, they will require further E&S consideration and may be subject to supplementary assessment. If these changes are material, they may require approval by Project parties. This process is described in the Management of Change Procedure (MCP) as described in this report. Where technical details of the Project have still to be finalized, such as detailed construction methods, etc., standard practice assumptions are made in the E&S assessment to allow potential impacts to be identified and appropriate mitigation formulated (see Section 5.9).

[bookmark: _Toc112940867]The Proposed Project
[bookmark: _Toc71559716][bookmark: _Toc112940868]Project Location
The Project area, i.e. the corridor of the existing 110 kV line, is situated in Southeast Region of North Macedonia (Annex 1). This line passes through the territory of two Macedonian local self-government (LSG) units: the municipalities of Valandovo and Strumica. The line has dominant west and west – southwest directions, passing through mainly agricultural land, as well as some hilly forest and shrubland. In addition, mosaiced landscape, with dominating broadleaf forests with significant patches of shrubland, conifer plantations, orchards, abandoned fields, hilly pastures and pastures are found along the line. The alignment crosses one prominent watercourse – Trkanja. The nearest settlements along the OHL corridor are the villages Kosturino, Tri Vodi and Kuklish, all located at a relative distance of more than 500 metres from the Project. The line crosses the regional road R1401 Valandovo – Strumica. On its way to SS Strumica 2, and further to SS Strumica 1, the line passes through sub-urban and urban zones of Strumica, in immediate vicinity or over residential and other properties (Annex 3).
[bookmark: _Toc71559717][bookmark: _Toc112940869]Project Elements
Transmission Line Route
A brief overview of the key elements of the Project is provided below.
The main elements of the Project and their inclusion in the E&S appraisal comprise the following (Annex 4):
I. To construct a new overhead line from SS Valandovo towards SS Strumica 2 (to its crossing point with the regional road R1401 Valandovo – Strumica), with an approximate length of 14.2 km, by utilising the route of the existing one
Existing Line 
The existing 110 kV OHL SS Valandovo – SS Strumica 2 has been in operation since 1971. The starting point of the line is the 110 kV gantry in 110/35/10 kV SS Valandovo. The OHL is 15.8 km long with a total number of 48 towers. The towers are typical 110 kV steel lattice towers, with three arms, for conductors and with one protective ground wire. The height of the towers ranges from 9.8 m to 25 m. The foundations are separate reinforced concrete footings for various bearing capacity of the ground. Along its route, the line crosses with other existing 35 kV and 10 kV transmission lines. The route of the line, in its ending part in approx. 2.5 km long section, towards the entry in SS Strumica 2 and further to SS Strumica 1, passes through the inhabited and urbanized part of Strumica (Figure below).
[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Sub-project 2\Vasko\20220313 Kartta za Izveshtaj Postoechka Trasa vo Strumica.jpg]
[bookmark: _Toc112941099]Figure 1.2: Existing 110 kV overhead line in urban zone of Strumica
The section of the line through urban zone of Strumica to its connection with substation Strumica 2 is presented in the Figure below.
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[bookmark: _Toc112941100]Figure 1.3: Existing 110 kV overhead line between substations Valandovo and Strumica 2, section in urban zone of Strumica 
In addition, the existing line passes through one legally protected area – Park of Nature Cham Chiflik in 0.5 km long section and one internationally recognised area – Important Plant Area Belasica in 2.8 km long section (Figure below).
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[bookmark: _Toc112941101]Figure 1.4: Existing 110 kV overhead line relative to designated areas of natural heritage
Reconstruction
Considering the year of the construction of the line and the fact that it has been in operation for around 50 years now, the reconstruction works will consist of construction of a completely new 110 kV OHL along the same corridor, by utilising the same existing route. 
Based on the outcomes from the stakeholders consultation process carried out in the course of this assessment, one particular deviation of the route has been introduced in order to avoid one sensitive location – public space with a park and playground – located in Valandovo municipality, currently located within the footprint of the existing line and its immediate vicinity (Figure below).Existing 110 kV line Valandovo – Strumica
Deviation of the existing 110 kV line

[bookmark: _Toc112941102]Figure 1.5: Deviation of the route of the 110 kV transmission line between substations Valandovo and Strumica 2 to avoid sensitive location – public space in Valandovo municipality
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
Wherever possible, the preferred design principle to use locations of the existing towers for the new towers will be applied through the upcoming Project reference development stages (Preliminary Design and Detailed Design).
Since the existing OHL route in the last, approx. 1.6 km long, section before its connection to the SS Strumica 2 crosses the protected area – Park of Nature Cham Chiflik and urban area of Strumica (passing in vicinity and over various residential and other properties), underground cabling of the line in approx. 2.2 km long section is foreseen, until the gantry in SS Strumica 2 (Figure below). 
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[bookmark: _Toc112941103]Figure 1.6: 110 kV transmission cable to substation Strumica 2
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
The cable route to SS Strumica 2 through urban zone of the city is presented in Figure below. SS Strumica 2

[bookmark: _Toc112941104]Figure 1.7: 110 kV transmission cable to substation Strumica 2, urban zone of Strumica
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
This route will be further evaluated during more advanced Project design stages (Preliminary Design and Detailed Design), from technical and financial aspect and taking into the consideration the social implications and urban constraints in the affected area. In line with the relevant legislation[footnoteRef:8], adoption of the final route for the proposed transmission cable would need to be based on consultation with stakeholders and be formalised by the local authorities (Strumica municipality), including its inclusion in respective urban planning documentation.  [8:  Law on Urban and Spatial Planning (Official Gazette of RM no. 51/05 and its amendments) and Law on Construction (Official Gazette of RM no. 130/09 and its amendments)] 

Prior to construction of the new line, the existing obsolete 110 kV OHL from SS Valandovo to SS Strumica 2 will be dismantled and removed to allow new overhead section of the line to be built on the same route. During the construction period, uninterrupted electricity supply to consumers will be provided by the transmission network according to the MEPSO’s Grid Code[footnoteRef:9]. [9:  MEPSO Grid Code (2021) [Ref.7]] 

The Project completely avoids the legally protected area Monument of Nature[footnoteRef:10] ‘Cham Chiflik’. In addition, the crossing section of the Project, i.e. the overhead section of the new line, with IPA Belasica is reduced to approx. 1.9 km. The underground section of the new line through IPA Belasica is approx. 0.6 km (Figure below). [10:  Monument of Nature (Споменик на природата) is a legally protected area of third category of nature protection (Law on Nature Protection (Official Gazette of RM no. 67/04 and its amendments))] 
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[bookmark: _Toc112941105]Figure 1.8: The Project relative to designated areas of natural heritage
II. To construct an underground transmission cable with an approximate total length of 4.45 km from the ending point of the new overhead line to SS Strumica 2 and further to SS Strumica 1.
[bookmark: _Toc71559718]Existing Line 
The existing 110 kV OHL SS Strumcia 2 – SS Strumica 2 has been in operation since 1971 and was partly reconstructed in 1988. The starting point of the line is the 110 kV gantry in SS Strumica 2. The OHL is 1.9 km long with a total number of 10 towers, passing through urban area of Strumica (Figure below). The towers are typical 110 kV steel lattice towers, with three arms, for conductors and with one protective ground wire. The height of the towers ranges from 13 m to 24.8 m. The foundations are separate reinforced concrete footings for various bearing capacity of the ground. Along its route, the line crosses with other existing 35 kV and 10 kV transmission lines.
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[bookmark: _Toc112941106]Figure 1.9: Existing 110 kV transmission line between subtations Strumica 2 and Strumica 1
Reconstruction
Considering the year of the construction of the line and the fact that it has been in operation for around 50 years now, and taking into the consideration that it passes through urban zones of Strumica with residential areas as well as industrial and commercial facilities, the reconstruction works will consist of its replacement with a 110 kV power underground cable along a new approx. 2.1 km long alignment along the existing street network in Strumica, in the section between the two terminate substations. 
The cable route to SS Strumica 2 through urban zone of the city is presented in Figure below. 
[image: ]
[bookmark: _Toc112941107]Figure 1.10: 110 kV transmission cable between substations Strumica 2 and Strumica 1
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
It would be further evaluated during more advanced Project design stages (Preliminary Design and Detailed Design), from technical and financial aspect and taking into the consideration the social implications and urban constraints in the affected area. Adoption of the final route for the proposed transmission cable would need to be based on consultation with stakeholders and be formalised by the local authorities (Strumica municipality), including its inclusion in respective urban planning documentation. 
Technical Elements of Reconstruction
1.1.1.1.1 Overhead Line
The proposed reconstruction of the 110 kV OHL SS Valandovo – SS Strumica 2 – overhead line section - includes the following technical elements: 
· Towers, designed as galvanised steel-lattice towers with three arms configuration of conductors with one conductor per phase, with a height range between 9 and 30 metres. The number of towers and their type would be equivalent as the number of towers of the existing 110 kV line: 6 tension and 42 suspension towers. The maximal footprint area for a tower is approximately up to 100 m2. Each tower will have four legs and single reinforced concrete foundation per leg, i.e. four foundations for each tower. 
· Phase conductors and insulator strings. One conductor per phase is foreseen. Characteristics of the conductors will be in compliance with national standards (MKS) and European standards (European Norms - EN). The insulator strings will be tension strings.
· A ground wire strung above the towers arms at the tower peak for protection against lightning strikes.
1.1.1.1.2 Underground Line
The proposed reconstruction of the 110 kV OHL SS Valandovo – SS Strumica 2 – SS Strumica 1 - underground cable line section - includes the following technical elements:
· Transmission cable. The underground line will be designed with one conductor per phase, made of aliminium with a cross section of 1000 mm. Characteristics of the conductor will be in compliance with national standards (MKS) and European standards (European Norms - EN), as mentioned in Section 2.4.2. 
· Cable trench to accommodate the transmission cable system. The cable system will be laid in a trench at a depth of 1.60 m, except at the sites of crossing of the cable with other underground installations (e.g. water supply or sewage network, communication infrastructure, etc.). In such cases, it is necessary to meet safety distances from these installations defined in the applicable technical regulations, but the minimum cable line depth must not be less than 1.5 metres. Therefore, at intersection points the cable line can be laid at a greater depth to meet the technical requirements. The cable will be protected from any contact that may damage the outside protective layer. The cable will be laid in a cable bed made of a special material and covered with concrete slabs for mechanical protection. Above the concrete slabs PVC warning stripes are placed at a distance of 0.5 m.

[bookmark: _Toc112940870]Right of Way
The relevant Macedonian legislation[footnoteRef:11] requires establishment of a protection zone (safety zone) or Right of Way (RoW) along the path of a transmission line. This zone is prescribed by MEPSO’s Grid Code[footnoteRef:12], according to which – ‘the safety zone is the area and the space, below, above and along the existing electric power transmission facilities, necessary for their spatial planning, protection and maintenance, in which the right of ownership is restricted or the possibility for performing construction actions and other activities without consent granted by MEPSO is limited’. [11:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [12:  MEPSO Grid Code (2021) [Ref.7]] 

For an operational 110 kV transmission line, the protection zone is prescribed by MEPSO’s Grid Code and is determined by the voltage of the line:
10 m from the axis of an operational 110 kV overhead line (or 20 metres wide safety corridor (zone) along the path of the line).
1.5 m from the axis of an operational 110 kV underground cable transmission line with nominal voltage of 110 kV (or 3 metres wide safety corridor (zone) along the path of the line).
For each element of the Project, the study area for the assessment considers the respective RoW and beyond.
The regulation’s objective is to facilitate the uninterrupted functioning of the power grid, to ensure safe operations, to meet the requirements of the sanitary and safety norms, and to prevent accidents. Within this protection zone buildings and facilities must not be constructed and certain activities are restricted to ensure the safe operation of the lines and for the safety of people. These mainly include agriculture activities within the RoW which include cultivated plants or trees which reach height that may pose safety operational risk for the line[footnoteRef:13], or agricultural practices that use spraying equipment as well as fixed or mobile irrigation equipment. [13:  According to the applicable regulation, the minimum vertical clearance for an operational transmission line in regard vegetation, trees, etc. is set to 3.0 metres. ] 

It is also necessary to remove trees and vegetation from within the right of way for the safe operation of the transmission line. Therefore, in areas of forestry and woodland, clearance on either side of the transmission line within the safety zone is required according to the rules defined by the relevant Macedonian legislation[footnoteRef:14]. [14:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)] 

[bookmark: _Toc112940871]Alternatives Considered and Selection of Preferred Option
[bookmark: _Toc112940872][bookmark: _Toc71559719]No Project Option
The ‘No Project’ option (‘Do Nothing’) is an alternative involving no development of the proposed Project.
One of the main strategic pillars identified in the Macedonian Strategy for Energy Development until 2040 [Ref.14] (the Strategy) is achieving high level of integration of the national energy system with the international energy markets. In addition, the Strategy foresees a goal for decarbonisation of the Macedonian energy system, which is to be achieved by a number of strategic goals, including reduction of the greenhouse gas emissions associated with the energy production and increasing the penetration of the renewable energy sources in the overall energy consumption, in a sustainable manner. 
The integration with the international markets is foreseen to be achieved by continuous investments in the transmission and distribution network in order to [Ref.14]:
greater integration of renewable energy sources or electricity production, especially from wind and solar sources,
enabling the producer-consumer mechanism ("prosumer"),
greater penetration of electric vehicles, and
satisfying the increased demand for electricity in the region.
Аccording to the Strategy, the biggest challenge for achieving these goals, including the foreseen increased penetration of the of renewable energy sources, from the perspective of the national transmission system, will be the strengthening of the existing 110 kV voltage level grid by reconstruction/replacement of 110 kV transmission lines in particular regions. Given the long-term investment plan of MEPSO until 2040, ‘the system needs an investment of 163 million. EUR, of which 87 mil. EUR for a new network and 76 mil. EUR for network revitalization. The largest investments in revitalization of ~ 70% are expected to be in the period 2025-2040, while ~ 98% of investments in a new transmission network should be made by 2030, based on the lowest costs.’ [Ref.14].
Therefore, this Project for strengthening the transmission network in Southeast Region of Macedonia is seen as an important step towards fulfilment of the Strategy goals for integration of energy from renewable sources into the national power system, since the most significant investments in this regard are (will be) located mostly in this region of the country. Beside the key benefit from the Project – to secure reliable integration of the planned renewable sources in the southeast region of the country, which consequently contributes towards reduction in CO2 emissions, the Project will increase the security of supply and will contribute towards increase of the efficiency and capacity of the transmission grid with smart grid solutions.
In terms of fulfillment of the above Macedonian strategic goals, the ‘No Project’ option has no positive argument in its favour, because if the proposed Project is not build, then it would cause a serious problem in the planned national energy sector development and the regional integration of the Macedonian electricity system. Such scenario would also result in serious obstacle in regard to the country’s efforts to meet the goals of the European Union for the integration of energy from renewable sources into the national power system.
‘No Project’ option does not involve capital investment costs. However, maintenance costs are higher than for lines within the expected life span because the equipment would become obsolete with an expired useful life. Consequently, the ‘No Project’ option will directly contribute to higher operational costs of the existing out-of-date transmission infrastructure in the Project region, as well as to higher technical losses. It will also decrease security and reliability of the power supply in the Project region. 
In a wider context, the ‘No Project’ option would limit overall economic development and possibilities for the improvement in the social welfare of the citizens in the Project region and wider context – at country level. 
[bookmark: _Toc112940873]Project Options 
Based on the transmission network topologies defined in the Project-related studies, three options have been identified for the wider development scheme[footnoteRef:15] (including alternative corridors for each option) (Figure below), in order to make a clearer distinction between different network configurations. They are all built based on the network topology, representing the basic development of the local transmission networks for three referenced years - 2025, 2030 and 2040. [15:  As noted, the wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia comprises of two components:
Component 1 (Sub-project 1): Design, construction and operation of a new 400/110 kV substation Miletkovo with connection to the existing 400 kV and 110 kV transmission network (subject to separate E&S Assessment), and
Component 2 (Sub-project 2): Reconstruction of the existing 110 kV overhead line Valandovo – Strumica 2 – Strumica 1 (subject to this E&S Assessment).] 

The key technical elements of the identified options are as follows:
1. Option 1 - Double Circuit 110 kV OHL Dubrovo – Valandovo, which includes the following main components:
a. Construction of a new double circuit 110 kV OHL between Valandovo and Dubrovo
b. New 400/110 kV power transformer in the 400/110 kV SS Dubrovo, with respective 110 kV and 400 kV bays
c. Reconstruction of the existing 110 kV OHL Valandovo – Strumica 2 – Strumica 1 
2. Option 2 - New 400/110 kV substation and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR), which includes the following main components:
a. Construction of a new 400/110 kV substation
b. Connection of the existing 400 kV OHL Dubrovo – Thessalonica (GR) into the new substation
c. Reconstruction of the existing 110 kV OHL Valandovo – Strumica 2 – Strumica 1
3. Option 3 – New 400/110 kV substation with interconnection (new 400 kV OHL Dubrovo – Valandovo – Thessalonica (GR)), which includes the following main components:
a. Construction of a new 400/110 kV substation
b. Construction of a new 400 kV OHL Dubrovo – Valandovo – Thessalonica (GR)
c. Reconstruction of existing 110 kV OHLs Valandovo – Strumica 2 – Strumica 1
As an element of the wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia, the Sub-project 2 - Reconstruction of the existing 110 kV OHL Valandovo – Strumica (Component 2) – this Project - was included in each of the identified options. As such, this element was not a comparative factor for the decision-making process for selection of the preferred option and was not taken into the comparative analysis of the identified options[footnoteRef:16].  [16:  For more details see:
WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, October 2021 [Ref.4]
WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.7]] 


[bookmark: _Toc71559720]At the present development stage of the Project, no technical alternatives in terms to the OHL towers and equipment as well as substation elements have been considered. Technical specifications and details of the elements to be used for the Project are widely defined by MEPSO’s Grid Code[footnoteRef:17] and across the identified options they would not make substantial change. However these will be assessed in the course of the upcoming more advanced design for the preferred option in order to ensure that the best engineering option is foreseen and further specified (e.g. in the technical specs and bill of quantity). [17:  MEPSO Grid Code (2019) [Ref.7]] 


[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 OHL SS Dubrovo-Strumica, Mkd\18 - ESIA Scoping\work files\20211019 Pregledna za Scoping Report so Site Opcii.jpg]
[bookmark: _Toc112941108]Figure 1.11: Project options and alternatives within Project options

[bookmark: _Toc112940874]Description of the Options 
The identified options for the wider development scheme are briefly described below.
(1) Option 1 – Double-circuit 110 kV OHL Dubrovo – Valandovo (Figure below)
Due to the high-level environmental constraints identified in the Project region (see Annex 2), two routing alternative corridors of the 2x110 kV OHL alignment were identified and assessed for this Project option (Figure below):
Alternative 1 – Southern Corridor. This corridor is generally routed in parallel with the existing 110 kV OHL Dubrovo- Valandovo, at relative distance of approx. 500 m from its centerline, with one particular deviation aiming to minimise the crossing section with the proposed protected area Demir Kapija Gorge[footnoteRef:18]. The corridor is with an approximate length 41 km. [18:  The site proposed for protection - Demir Kapija Gorge (Demirkapiska Klisura) geographically includes the existing Monuments of Nature Demir Kapija and Iberliska Reka, as well as several other sites recognised for future protection: Klisurska Reka, Bela Voda cave, Goren Zmejovec cave, Krastovec, Shtuder and Mala Javorica. ] 

Alternative 2 – Northern Corridor. From its starting point – SS Dubrovo – for approx. 9 km, this alternative corridor is routed in parallel with the 400 kV OHL SS Dubrovo – SS Stip at relative distance of approx. 500 m. From this point, the alignment turns to the east to hilly and mountainous terrain until it reaches the highest point of around 1,000 m a.s.l and then it descends towards the ending point – existing SS Valandovo. The corridor is with an approximate length of 55 km, 14 km longer than the Southern Corridor. 
[image: ]
[bookmark: _Toc112941109]Figure 1.12: Project Option 1 – Double circuit 110 kV OHL Dubrovo – Valandovo, alternative corridors
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
This option also includes extension of the SS Dubrovo and SS Valandovo to accommodate the proposed new 2x110 kV line. In SS Dubrovo a new power transformer with respective new bays would be required. An extension of the existing SS Valandovo with new bays would be required to accommodate the connection with new renewable energy sources planned in the Project region.
(2) Option 2 - New 400/110 kV substation and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR) (Figure below)
This option includes two alternatives of the location of the proposed new 400/110 kV substation, resulting in different layout of the OHL connectors:
Alternative 1 – Location 1 (Valandovo) - adjacent to existing 110/35/10 kV SS Valandovo
The alternative location 1 for the proposed 400/110 kV substation, located on the territory of the municipality of Valandovo, is adjacent to the existing SS Valandovo. The new substation would include construction of 400 kV and 110 kV switchyards with necessary bays and equipment to support the foreseen operation of the facility. This alternative also includes a new approx. 7.8 km long 400 kV line - in-out connection of the proposed substation with the existing 400 kV OHL Dubrovo – Thessalonica (GR). From its starting point - the new SS 400/110 kV Valandovo – the corridor of these lines is routed in the south – southwest direction, avoiding the settlements in the area (villages Brajkovci, Balinci and Marvinci) and connecting to the existing 400 kV OHL in proximity to the village Grchiste.
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[bookmark: _Toc112941110]Figure 1.13: Project Option 2 – New 400/110 kV SS Valandovo and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR), Alternative 1 
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
Alternative 2 – Location 2 (Miletkovo) - in vicinity to existing 110/25 kV SS ‘EVP’ Miletkovo in proximity of the A1 highway
The alternative location 2 of the proposed 400/110 kV substation, located in the area of village Miletkovo, on the territory of the municipality of Gevgelija, is in the vicinity of the 110/25 kV SS ‘EVP’ Miletkovo, right next to the A1 highway Demir Kapija Smokvica, at around 7.5 km from the existing SS Valandovo. The existing 400 kV OHL Dubrovo – Thessalonica (GR), would be connected to the new substation via approx. 0.5 km long in-out connector. 
[image: ]New 400kV SS Miletkovo

[bookmark: _Toc112941111]Figure 1.14: Project Option 2 – New 400/110 kV SS Miletkovo and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR), Alternative 2 
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
The following interventions to provide connection of the new substation with the existing 110 kV transmission network in the Project region are constituent elements of this alternative:
· Reconstruction of existing approx. 6.4 km long double-circuit 110 kV OHL from Valandovo to Miletkovo and extension to the new 400/110 kV SS Miletkovo. In 6 km long section, this line will be reconstructed to three phase single circuit (1x110 kV) line, with the use of the same towers and positions and by replacing the conductor, to increase its transfer capacity. The extension of the line is approx. 1.9 km long.
· Construction of new double-circuit 110 kV from the new SS Miletkovo to existing ‘EVP’ SS Miletkovo, from a point in proximity to the SS ‘EVP’ Miletkovo to the new 400/110 kV substation with an approximate length of 1.8 km, in order to complete the connection of new substation with the existing SS Valandovo.
(3) Option 3 – New 400/110 kV SS Valandovo with interconnection (new 400 kV OHL Dubrovo – Valandovo – Thessalonica (GR)) (Figure below)
This option includes construction of a new 400/110 kV SS Valandovo adjacent to the existing SS Valandovo, same as the respective element of the Project Option 2, Alternative 1 as previously described. In addition, it foresees construction of a new single-circuit 400 kV OHL Dubrovo – Valandovo – MK/GR border (further to Thessalonica (GR), composed of two separate sections:
(1) Section SS Dubrovo - SS Valandovo
Two alternative corridors were identified in this section. These are identical in geographic context to the OHL routing alternatives identified and assessed in the scope of the Option 1 Alternative 1 – Southern Corridor (approx. 41 km long corridor) and Alternative 2 – Northern Corridor (approx. 55 km long corridor).


(2) Section SS Valandovo - MK/GR border
This section would be approx. 24 km long, with the first segment of approx. 8 km to be built along the same alignment as described in Option 2, Alternative 1. The remaining 16 km would be built in parallel with the existing 400 kV OHL SS Dubrovo - MK/GR border.
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[bookmark: _Toc112941112]Figure 1.15: Project Option 3 – New 400/110 kV SS Valandovo with 400 kV interconnection (Dubrovo – Valandovo – Thessalonica (GR)), alternative corridors
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
[bookmark: _Toc112940875]Evaluation of Options - Multi-Criteria Analysis
The Multi-Criteria Analysis procedure requires (i) the establishment of the set of criteria that should measure each option’s / alternative’s performance against the objectives, and (ii) the assessment of the options / alternatives. The assessment has included the following steps:
Definition of the criteria “weights”, in order to reflect and illustrate their relative importance; 
Scoring of each option against the criteria;
Combination of weights and scores to calculate each option’s overall score;
Ranking the options according to their scores.
Three main criteria categories have been defined (Table below): (i) network and market based criteria, with two sub-categories – non monetised benefits and monetised benefits and costs; (ii) engineering or technical criteria, and (iii) environmental and social criteria, with two sub-categories - environmental elements and social elements. Comparative assessment of these three categories and associated sub-categories has resulted in the category weights as presented in the Table below.
Each criteria category consists of different selected criteria, as documented in the respective report[footnoteRef:19]. [19:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]] 

	No.
	Criteria category (group of indicators)
	Weight (%)

	
	Network and market based
	

	1
	Non-monetised benefit elements, based the following sub-criteria:
· Variation of CO2 emission
· RES integration
· Evacuation capacity
· Spilled energy from RES
	20

	2
	Monetised benefit and cost elements, based the following sub-criteria:
· Benefit / cost ratio
· Socio-economic Welfare
· Variation of grid losses
	25

	
	Sub-total:
	45

	
	Engineering / Technical 
	

	3
	Technical elements and location assessment, based the following sub-criteria:
· Terrain conditions and topography for the new substation and the corridors for the new overhead lines
· Climate parameters for the new transmission infrastructure
· Land availability for the new 400/110 kV substation
· Availability of free OHL corridors for new conections of renewable energy sources
· Required upgrade of existing transmission assets (line and substations)
	25

	
	Sub-total:
	25

	
	Environmental and social 
	

	4
	Environmental elements, based the following sub-criteria:
· Climate resilience (climate adaptation)
· Biodiversity and sensitive zones (forests, wetlands, flood plains, riparian areas, geological and water environment)
· Designated areas - legally protected areas / internationally recognised areas 
· Sensitive or valued landscapes
	15

	5
	Social elements, based the following sub-criteria:
· Proximity to people and settlements
· Community health and safety (e.g. public exposure to electromagnetic fields, audible noise caused by corona effect during operation) 
· Valued land uses – agricultural land, woodland (land acquisition and involuntary resettlement needs)
· Impacts on cultural and archaeological heritage
	15

	
	Sub-total:
	30

	
	Total (1 to 5):
	100


[bookmark: _Toc113018083]Table 1.1: Criteria categories for Multi-Criteria Analysis, with their weighting factors
[bookmark: _Toc112940876]Selection of Preferred Option 
The selection process of the preferred option for the Sub-project 1 via the above MCA approach and methodology and based on the evaluation of each identified option and alternatives within the options against the selected criteria has indicated that preferred option would be the Option 2, Alternative 2 - New 400/110 kV SS Miletkovo and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR).
The rationale behind this recommendation is as follows [Ref.4]:
System studies and economic assessment
According to the results of system studies, Option 2 is indicated as the best one from the reduction of energy curtailed from RES in the Project region, from the biggest losses reduction, and increase of additional capacity reserve.
From economic assessment point of view, the development brings sufficient monetised benefits to Macedonia and it is economically viable for the society and the national economy as a whole. The assessment has indicated the preferred option (Option 2, Alternative 2) is the most viable option / alternative from economic point of view.
Technical assessment and E&S aspects
From the technical as well as from the environmental and social perspective, the Option 2, Alternative 2 is superior in comparison to other identified Project options and respective alternatives, since:
It does not require construction of new long 110 kV or 400 kV overhead line and, therefore, it implies the least land-take needs and land cover / land use changes;
It implies the least interventions (reconfiguration and extensions) in the existing transmission assets in the Project region and, therefore, the least impact on the existing operation of the power system;
There are no settlements in proximity to the development locations and no operational community safety risks (e.g. public exposure to electro-magnetic radiation or nuisance due to corona noise) are likely to occur;
It implies the least potential impact magnitude to sensitive habitats in the Project region;
It does not interact with any legally protected area or internationally recognised area in the Project region;
It implies the least potential impact magnitude on agricultural land and, therefore, will likely result in the least compensation arrangements;
There are no cultural heritages sites and resources in proximity to the development locations.
The preferred option for Sub-project 1 consists of the following components:
Construction of a new 400/110 kV SS Miletkovo, located in Miletkovo area (Gevgelija municipality), with its connection to the existing 400 kV and 110 kV transmission network (Sub-project 1) via the following interventions:
In-out, approx. 0.5 km long, connection with the existing 400 kV line from SS Dubrovo to Thessalonica (GR)
Reconstruction of the existing approx. 6.4 km long 2x110 kV transmission line from SS Valandovo to SS ‘EVP’ Miletkovo and its extension to the new 400/110 kV SS Miletkovo.
Construction of a new approx. 1.8 km long 110 kV OHL connector with the existing SS ‘EVP’ Miletkovo
Based on the subsequent review and consultative process with key relevant stakeholders[footnoteRef:20], this proposal was accepted by MEPSO in their capacity as Project Beneficiary and EBRD in their capacity as lead IFI in October 2021 and it was selected as preferred option for the Sub-project 1. [20:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Stakeholder Engagement Plan, March 2022 [Ref.5]] 

As noted, the Sub-project 2 - Reconstruction of the existing 110 kV OHL Valandovo – Strumica (this Project) is a constituent element of the wider development as a whole and as such it is further developed through respective technical design and associated E&S assessment (this Report).

[bookmark: _Toc112940877]Project Category
During the impact assessment scoping phase, with an aim to to determine the nature and level of environmental and social investigations, information disclosure and stakeholder engagement required, the Project has been categorized against the key applicable legal requirements and international standards:
· Macedonian legal EIA screening requirements (Decree on determining of projects and criteria upon which the need for an environmental impact assessment (EIA) is established (Official Gazette of RM no.74/05, 109/09 & 164/12)); and
· The EBRD Environmental and Social Policy (2019) (Appendix 2: A list of Category A projects[footnoteRef:21]); [21:  Projects are classified as Category A when the project receiving EBRD funding could result in potentially significant adverse future environmental and/or social impacts which, at the time of screening, cannot readily be identified or assessed. [Source: The EBRD Environmental and Social Policy (2019)]] 

· The EU EIA requirements (EIA Directive, i.e. Annexes of the Directive which list the projects that fall under its scope)
The following Table summarizes the results of the screening exercise against the relevant regulative requirements.
	Macedonian EIA regulations
	EBRD ESP
	EU EIA Directive

	Formalised EIA not mandatory / 
Formalised EIA may be required (case-by-case examination)
	Category B development 
(E&S Assessment report is required)
	Annex II development 
EIA is not compulsory
EIA may be required (case-by-case examination)


[bookmark: _Toc113018084]Table 1.2: Summary of the Project categorisation against the applicable standards
Based on the findings of the Project’s categorisation process[footnoteRef:22] and in consultation with EBRD, this Project is assessed as B Category according to the EBRD Environmental and Social Policy, requiring an Environmental and Social Assessment Report (this Report). [22:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 


[bookmark: _Toc71559721][bookmark: _Toc112940878]Environmental and Social Assessment Summary
Different project aspects have been considered throughout the process of assessing the impact of the Project on the biophysical and societal environment. 
The assessment for individual relevant E&S topics is provided in technical sections 7 - 12 of this Report. Each assessment provides an assessment of the likely significant effects and the Table below provides a high level summary of these effects.

[bookmark: _Toc96698884][bookmark: _Toc113018085]Table 1.3: Summary of assessment of likely significant environmental and social impacts and key mitigation
	Topic
	Phase
	Key Potential Impacts
	Significance
(without mitigation)
	Key Mitigation
	Residual
Impact

	Climate – Greenhouse Gases
	Construction
	Construction GHG emissions
Note: Since the Project is in its initial development stage and the relevant information for GHG calculation during construction stage of the Project is currently not available (e.g. number of OHL towers, construction transport and methods, etc.), the calculation of GHG emissions associated with the construction of the Project has been scoped out from the present assessment[footnoteRef:23]. If required, it is to be considered as part of supplementary climate impact assessment during next development stages of the Project (e.g. Preliminary Design or Detailed Design). [23:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

	NA
	· Calculation of GHG emissions associated with the construction of the Project, based on proven methodology
· Construction Environmental and Social Management Plan (CESMP)
· Traffic Management Plan
· Waste Management Plan
Other principle mitigation:
· Optimisation of the construction methods to reflect the carbon reduction hierarchy
· Select and engage with material suppliers and Contractor(s) taking into account their policies and commitments to reduction of GHG emissions, including embodied emission in materials.
· Request from Contractor(s) to: minimise energy consumption, including fuel usage; maximise the local sourcing of materials and the use of local waste management facilities.
	NA

	
	Operation
	Operational GHG emissions
Note: GHG emissions are expected to be very small over time during operational life of the Project. Therefore, calculation of GHG emissions during operation and maintenance of the Project have been scoped out from the assessment[footnoteRef:24]. [24:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

	None to minor adverse
	· Low carbon design specifications such as durable construction materials to reduce maintenance and decrease replacement cycles.
	Minor adverse

	Climate - Resilience
	Operation
	Vulnerability to a range of climate change risks, including an increased frequency and severity of prolonged and/or heavy precipitation events and lightning, cold and heat waves, and an increased risk of storms with high wind speed. These extreme weather events associated with the expected climate changes may result in the following principle impacts:
Material deterioration due to high or low temperatures and also from periods of heavy rainfall.
Damage to towers through erosion or landslide due to change in extreme rainfall
Flood risk - inundation of towers.
Storm damage to OHL tower structures.
Asset deterioration from exposure to heat, freezing, snow and ice.
	Significant
	Design-based measures would need to be identified and incorporated into the further project design stages (e.g. Preliminary Design and Detailed Design, based on the climate design parameters applicable for the Project region), so to achieve that the Project is designed to be resilient to impacts arising from current and future weather events and climatic conditions, and designed in accordance with current planning, design and engineering practice and codes.
	Not significant

	Air Quality
	Construction
	Construction emissions (dust and particulate matter, construction traffic)
	Minor to moderate adverse
	· CESMP with associated management procedure and plans
· Traffic Management Plan
	Neutral

	
	Operation
	During the operation phase of the Project it is not anticipated that there would be any significant emissions to air and no significant air quality impacts would occur. 
The assessment of air quality impacts during the operational phase is, therefore, scoped out of the assessment[footnoteRef:25]. [25:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

	Minor adverse
	Good operational practice
	None

	Geology and Soils
	Construction
	Disturbance effects to geological deposits and soils due to construction works and transport activities.
The project area is characterised with low to medium potential erosion risk and landslide hazard.
	Minor adverse (for the Project as a whole)
	CESMP with associated management procedure and plans
	Neutral 

	
	
	Key risks to soils:
· Degradation of shallow geology and topsoil due to contamination
· Loss of fertile soil through excavation and removal
	Minor to moderate adverse
	
	Neutral to minor

	
	Operation
	Degradation of topsoil due to contamination during maintenance works
	Minor adverse
	Prevent and control pollution
	Neutral to minor

	Water Environment
	Construction
	Risks to the water environment due to:
excavation, and the subsequent deposition of soils, sediment, or other construction materials causing pollution;
spillage of fuels or other contaminating liquids causing pollution;
temporary physical modifications interrupting the natural passage of surface and sub-surface flow;
mobilisation of contaminants following disturbance of ground or through uncontrolled site runoff.
Potential increase in flood risk, mainly due to undertaking construction works within floodplains.
	Minor to moderate adverse 
	· Good design practice based on avoidance strategy (e.g. setting Project locations away from watercourses and wetlands)
· CESMP with associated management procedure and plans
	Neutral

	
	Operation
	Accidental spillage of oils and fuels from vehicles;
Compaction of land around OHL towers foundations, leading to local effects on hydrology from compaction
	Minor adverse
	Good operational and maintenance practice

	Neutral to minor

	Noise and Vibration
	Construction
	Noise emissions from construction vehicles and machinery
	Moderate adverse
	· CESMP
· Traffic Management Plan
	Neutral

	
	Operation
	Noise due to the phenomenon known as "corona discharge" 
	Negligible to minor adverse
	Design-based measures:
· Avoidance of potential effects due to operational noise from the Project have been achieved by:
· avoiding the populated areas in the Project region as well as residential zones and other properties
· replacement of the existing overhead line in urban zones of Strumica with underground cable line
· Incorporation of respective design parameters into the Project design (e.g. set out minimum required conductor vertical clearance (6 metres) and application of noise reducing coatings for conductors, if deemed necessary).
Pre-construction and construction:
· Ensure that correct manufacturing and installation methods and procedures are provided as an essential prerequisite measure that would allow reduction of eventual audible nuisance due to operations of the transmission line.
	Neutral

	Biodiversity
	Construction
	Loss and disturbance of terrestrial habitats (destruction and alteration of habitats as a result of land take requirements and habitat conversion beneath OHL conductors (creation of a clearance corridor)
Note: Clearance corridor along the existing line is already created and subject to maintenance works.
	Negligible to minor 
	CESMP with associated management procedure and plans 
	Minor

	
	
	Loss of terrestrial flora
	Negligible
	
	Neutral

	
	
	Disturbance of species due to construction (breeding, foraging, roosting)
	Minor adverse
	
	Neutral

	
	
	Introduction of alien species
	Negligible
	
	Neutral

	
	
	Key Biodiversity Features (Critical Habitat and Priority Biodiversity Features)
	Negligible
	
	Neutral

	
	
	Designated Areas (internationally recognised area – IPA Belasica)
	Negligible
	CESMP with associated management procedure and plans
	Neutral

	
	Operation
	Conversion of habitats (maintenance of the clearance corridor)
	Negligible
	Good operational and maintenance practice
	Neutral

	
	
	Fauna: potential impact to avian fauna (collision risk and electrocution of birds)
	· Collision risk: Minor 
· Electrocution: Negligible
	· Design-based measures would need to be incorporated into the further project design stages (e.g. installation of bird (flight) diverters to the earth wire of the transmission line between village Tri Vodi and river Trkanja).
· A post construction monitoring programme to assess eventual bird mortality due to collision is to be designed and implemented along the section between village Tri Vodi and river Trkanja during first three years of the Project implementation.
· Offset measure to ensure net gain for critical habitats is proposed: MEPSO’s support of revalorization study for the protected area Cham Chiflik.
	Neutral to minor

	Landscape and Visual
	Construction
	Visual impacts - direct temporary physical and visual change to the landscape of negligible significance and, therefore, scoped out from the assessment[footnoteRef:26]. [26:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

	None to minor adverse
	CESMP with associated management procedure and plans 
	Neutral

	
	Operation
	Visual impacts – no new structures will be introduced to the landscape and no change to existing basline will occur, therefore, scoped out from the assessment[footnoteRef:27]. [27:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

	None to minor adverse 
	Good operational and maintenance practice (e.g. allow the maximum vegetation height within the Right of Way corridor while still maintaining the required clearance; width of all access roads and tracks to be kept to the minimum necessary for their use).
	Neutral

	Waste Generation 
	Construction
	Waste generation and disposal, including waste from dismantling of the existing line
	· Dismantling: Major adverse
· Construction: Minor adverse
	Waste Management Plan, based on the following key principles:
· Waste would be minimized wherever practicable by reusing and recycling any materials, including the spoil and surplus excavated material.
· All wastes would be identified, classified, quantified and, where practicable, appropriately segregated. 
· All waste materials, including demolition waste from dismantling works removed from construction sites would be in accordance with relevant national waste and environmental regulations.
	Minor

	
	Operation
	Waste generation and disposal
Note: Waste generation is expected to be very small during operation of the Project. 
	Minor adverse
	These wastes to be managed by MEPSO using the procedures established in their Integrated Management System[footnoteRef:28] which, inter alia, includes a certified environmental management system. [28:  MEPSO has an IMS, incorporating quality, environment and health & safety, certified under respective international standards - ISO 9001 (Quality Management System), ISO 14001 (Environmental Management System) and OHSAS 18001 (Occupational Health and Safety Management System), as well as ISO 50001 (Energy Management System). Note: some of these certificates require renewal.] 

	Neutral

	Beneficial social aspects
	Construction
	Opportunities:
Employment opportunities
Local economy and supply chain opportunities
	Moderate beneficial
	Various instruments (e.g. Supply Chain Management based on preferable supply from local suppliers)
	NA

	
	Operation
	Improvement of the national power system
	Major beneficial
	/
	NA

	Labour and Working Conditions 
	Construction
	Workers employment, rights and working conditions
	Minor to Moderate adverse
	Package of management procedures and plans, e.g.:
· Code of Conduct for Workers
· Occupational Health and Safety Plan
· Grievance Mechanism for Workers
· Emergency Preparedness and Response Plan
	Neutral to minor

	
	
	Occupational health and safety (e.g. working on height, electrocution, woring in confined space, etc.)
	Moderate adverse 
	
	Neutral to minor

	
	
	Workers’ accommodation 
	Minor adverse
	
	Neutral 

	
	Operation
	· Labour and Working Conditions
· Occupational Health and Safety (e.g. electrocution from the energised overhead conductors)
	Moderate adverse
	Environmental and Social Management System 
	Neutral to minor

	Community
	Construction
	Community health and safety
· Construction traffic risks
· Safety risks
· Workers influx
	Minor to moderate adverse
	Package of management procedures and plans, e.g.:
· Code of Conduct for Workers
· Community Health, Safety and Security Plan
· Traffic Management Plan
· Emergency Preparedness and Response Plan
· Stakeholder Engagement Plan (prepared in the scope of this assessment)
	Minor

	
	Operation
	Community health and safety
· Public Exposure to Electro-Magnetic Fields 
· Operational risks

	· Minor to moderate adverse
· Major positive (in urban zone of Strumica)
	Design-based measures through the present design of the Project:
· avoiding the populated areas in the Project region as well as residential zones and other properties
· replacement of the existing overhead line in urban zones of Strumica with underground cable line
Design-based measures through the further design of the Project:
· Incorporation of respective design parameters for the minimum conductor vertical clearance into the Project design.
· Establish safety / clearance corridor along the path of the transmission lines and safety distance from the substation according with the requirements of the relevant Macedonian legislation.
· Appropriate selection of the towers micro locations within the selected corridor in relation to residential and other properties.
Risks to communities during Project operation:
· Provide hazard notices / signs / barriers to prevent access to energized components of the Project.
	· Minor
· Major positive (in urban zone of Strumica)

	Property
	Construction
	Land acquisition and land use 
	Minor adverse
	· Compliance with relevant Macedonian legislation and international requirements
· Land Acquisition and Resettlement Framework (prepared in the scope of this assessment)
· Land Acquisition and Resettlement Plan, if deemed necessary
	5.1.1.1 Minor

	Cultural Heritage
	Construction
	Potential loss or damage of unknown heritage assets (undiscovered archaeological sites)
	Minor to moderate adverse 
	Chance-find procedure
	Neutral

	Cumulative effects
	Construction
	Interaction with other similar projects (air pollution, nuisance due to construction noise, traffic disturbance, waste generation, etc.) – low probability  
	Negligible
	If necessary, coordinated E&S management and cooperation between contractors of the developments throughout the construction period will be needed in order to optimize the mitigation strategy (e.g. Waste Management Plan, Traffic Management Plan, etc.).
	Neutral

	
	Operation
	Interaction with other similar projects – other transmission project(s) or wind farm developments (visual impact) – not likely in the Project region
	Minor
	/
	/



[bookmark: _Toc112940879]Project Description			
[bookmark: _Toc24928642][bookmark: _Toc24973958][bookmark: _Toc112940880]Background and Project Objective
In order to meet the goals of the European Union for the integration of energy from Renewable Energy Sources (RES), North Macedonia makes efforts to maximize the integration of these energy sources into the national power system. Due to the favourable climate conditions, the investments in the RES (wind power, solar power and hydropower) are most cost-effective in the south-eastern region of North Macedonia. Therefore, it is expected that the most significant investments in utilization of RES are/will be located mostly in this region (Figure below).
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[bookmark: _Toc36641744][bookmark: _Toc57795337][bookmark: _Toc60150121][bookmark: _Toc71559829][bookmark: _Toc112941113]Figure 2.1: Macedonian grid and project area mid-term topology
Source: Macedonian Transmission System Operator
Note: The Project region is depicted in green pattern
The Macedonian Transmission System Operator (MEPSO) already faces several requests for new connections of RES in the local transmission grid in the wider Project region. Newly installed capacities of RES – wind power plants (WPP), big and small hydro power plants (HPP) as well as solar power plants (SPP) - up to 350 MW, are expected in a mid-term horizon in this region. In addition, new WPP - 536 MW, HPP - 185 MW SPP - 250 MW are foreseen until year 2040, in a long-term horizon. 
Transmission grid in the southeast region of Macedonia (110 kV transmission line Dubrovo – Valandovo – Strumica 2 – Strumica 1, approx 57.5 km long line) is approaching the end of the lifecycle and lacks capacity for connection of new renewable electricity sources to the network. As such, it is a candidate for reconstruction due to ageing process. In addition, in the midterm forecasted regimes, there are contingency cases with a higher risk to the security of supply. 
The main objective of the Project is to to reconstruct the existing 110 kV overhead line (OHL) from Valandovo to Strumica (substations Strumica 2 and Strumica 1), in south-eastern part of Macedonia, by upgrading its transmission capacity and partial cabling in the urban zones of Strumica.
As noted, this Project is a component of a wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia, which also includes a project for construction of a new 400/110 kV substation (SS) Miletkovo in the area of the village Miletkovo, in Gevgelija municipality, and connection of this new substation with the existing 110 kV transmission network in the region and with the existing 400 kV transmission line Dubrovo – Thessalonica (GR). 
This wider development scheme is also expected to provide:
Increased security of supply, and 
Secure and reliable integration of planned RES in the southeast region of the country, which consequently contribute towards reduction in CO2 emissions.
Increased efficiency and capacity of the transmission grid with smart grid solutions (Dynamic Line Rate (DLR) & asset management).
[bookmark: _Toc112940881]The Project Developer
The project developer is the Macedonian Transmission System Operator. MEPSO is a Joint Stock company fully state-owned, established in 2005 after the transformation of the Electric Power Company of Macedonia (‘Elektro-stopanstvo na Makedonija’). The core activity of MEPSO is a reliable electricity transmission via the national high voltage network, electric power system control and regular and duly electricity flow to its clients such as the large industrial consumers, and to the low voltage grid of the Macedonian electricity distribution system operator (EVN Macedonia). To perform its activity MEPSO has been granted the following relevant licenses from the national Energy Regulatory Commission:
A license of doing the energy business and activity in terms of electricity transmission and activity transmission system control.
A license of doing power business and activity, organization and electricity market control.
[bookmark: _Toc71559725][bookmark: _Toc112940882]Purpose of the Report
This document represents an Environmental and Social Assessment Report for the Project.
The Report has been prepared as part of the environmental and social (E&S) assessment process in accordance with the EBRD’s Environmental and Social Policy and Performance requirements, as required by the potential Project Lender – the European Bank for Reconstruction and Development (EBRD) and based on the respective outcomes of the E&S scoping process[footnoteRef:29]. [29:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

This Report is based on the Technical Assessment (Conceptual Solution) for the proposed transmission development. The Project is to be developed further through reference design stages (i.e. Preliminary Design and Detailed Design) which will form the basis for the detailed environmental and social appraisal and application to the Macedonian competent authority for consenting purposes. 
[bookmark: _Toc29572109][bookmark: _Toc112940883]The Proposed Project
[bookmark: _Toc112940884]Project Location
The Project area, i.e. the corridor of the existing 110 kV line, is situated in Southeast Region of North Macedonia (Annex 1). This line passes through the territory of two Macedonian local self-government (LSG) units: the municipalities of Valandovo and Strumica. The line has dominant west and west – southwest directions, passing through mainly agricultural land, as well as some hilly forest and shrubland. In addition, mosaiced landscape, with dominating broadleaf forests with significant patches of shrubland, conifer plantations, orchards, abandoned fields, hilly pastures and pastures are found along the line. The alignment crosses several minor watercourses – Trkavalishte and Trkanja being most prominent. The nearest settlements along the OHL corridor are the villages Kosturino, Tri Vodi and Kuklish, all located at a relative distance of more than 500 metres. The line crosses the regional road R1401 Valandovo – Strumica. On its way to SS Strumica 2, and further to SS Strumica 1, the line passes through sub-urban and urban zones of Strumica, in immediate vicinity or over residential and other properties (Annex 3).
[bookmark: _Toc112940885]Project Description
[bookmark: _Toc65936559][bookmark: _Toc71559729]Outline of the Project’s Elements
The main elements of the Project and their inclusion in the E&S appraisal comprise the following (Annex 4):
To construct a new overhead line from SS Valandovo towards SS Strumica 2 (to its crossing point with the regional road R1401 Valandovo – Strumica), with an approximate length of 14.2 km, by utilising the route of the existing one, and
To construct an underground transmission cable with an approximate total length of 4.45 km from the ending point of the new overhead line to SS Strumica 2 and further to SS Strumica 1.
[bookmark: _Toc65936560][bookmark: _Toc71559730]Approach to Design
The technical requirements for design of the transmission infrastructure / elements proposed in the scope of the Project are defined in accordance with MEPSO’s standard practice and design, and based on the operational consideration, which include reliability, construction and maintenance of the transmission line. 
According to these requirements, the proposed reconsruction will be designed in compliance with the current relevant Macedonian regulation[footnoteRef:30] and MKS/EN standards[footnoteRef:31]. [30:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [31:  MKS EN 50341 - Overhead electrical lines exceeding AC 1 kV] 

A typical project for reconstruction of an existing transmission line is made up of a number of elements, the design of which is approached in a logical sequence as follows:
Selection of tower type for the OHL (lattice or other and approximate height and span which relates to voltage and conductor type).
Selection of a new OHL alignment / corridor, where change / deviation of the alignment / corridor is deemed necessary.
Design of new OHL towers and transmission equipment (conductors, ground wire, insulators).
Dismantle the existing (obsolete) OHL towers and transmission equipment (conductors, ground wire, insulators).
Siting of new OHL towers, with a preference to use the locations already occupied by the existing towers.
Location and design of access tracks, where new access roads are deemded necessary, and
Design and management of a clearance corridor (through forest and woodland) along the transmission line.
Right of Way 
The aforementioned Macedonian legislation[footnoteRef:32] requires establishment of a protection zone (safety zone) or Right of Way (RoW) along the path of a transmission line. This zone is prescribed by MEPSO’s Grid Code[footnoteRef:33], according to which – ‘the safety zone is the area and the space, below, above and along the existing electric power transmission facilities, necessary for their spatial planning, protection and maintenance, in which the right of ownership is restricted or the possibility for performing construction actions and other activities without consent granted by MEPSO is limited’. [32:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [33:  MEPSO Grid Code (2019) [Ref.7]] 

For an operational 110 kV transmission line, the protection zone is prescribed by MEPSO’s Grid Code and is determined by the voltage of the line:
10 m from the axis of an operational 110 kV overhead line (or 20 metres wide safety corridor (zone) along the path of the line).
1.5 m from the axis of an operational 110 kV cable transmission line (or 3 metres wide safety corridor (zone) along the path of the line).
The regulation’s objective is to facilitate the uninterrupted functioning of the power grid, to ensure safe operations, to meet the requirements of the sanitary and safety norms, and to prevent accidents. Within this protection zone buildings and facilities must not be constructed and certain activities are restricted to ensure the safe operation of the lines and for the safety of people. These mainly include agriculture activities within the RoW which include cultivated plants or trees which reach height that may pose safety operational risk for the line[footnoteRef:34], or agricultural practices that use spraying equipment as well as fixed or mobile irrigation equipment. [34:  According to the applicable regulation, the minimum vertical clearance for an operational transmission line in regard vegetation, trees, etc. is set to 3.0 metres. ] 

It is also necessary to remove trees and vegetation from within the right of way for the safe operation of the transmission line. Therefore, in areas of forestry and woodland, clearance on either side of the transmission line within the safety zone is required according to the rules defined by the relevant Macedonian legislation[footnoteRef:35]. [35:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)] 

The respective RoW for the existing line which will be subject to reconstruction along the same route (see Section 2.4.2.4) is secured in compliance with the aforementioned regulation. For the newly proposed (cable) transmission line (see Section 2.4.2.4), new RoW is to be established and maintained during the operational phase of the Project.

Project Description
1.1.1.1.3 110 kV Transmission Line from SS Valandovo to SS Strumica 2
Existing Line
The existing 110 kV OHL SS Valandovo – SS Strumica 2 has been in operation since 1971. The starting point of the line is the 110 kV gantry in 110/35/10 kV SS Valandovo. The OHL is 15.8 km long with a total number of 48 towers (6 angle-tension towers and 42 suspension towers). 
The towers are typical 110 kV steel lattice towers, with three arms, for an ACSR[footnoteRef:36] conductor and with one protective ground wire of 50 mm2. The towers types are N240-50 and AZ240-50. The height of the suspension towers ranges from 9.9 m to 25 m, while for the tension towers from 9.8 m to 16.4 m. [36:  Aluminium-conductor steel-reinforced (ACSR) conductor] 

The foundations are separate reinforced concrete footings for various bearing capacity of the ground. The earthing is performed with a copper wire (50 mm2) around each foundation footing and one outer ring placed at a depth of 0.7 m.
Along its route, the line crosses with other existing 35 kV and 10 kV transmission lines. 
The route of the line, in its ending part, from the tower no.45, towards the entry in SS Strumica 2, in approx. 0.5 km long section, passes through the inhabited and urbanized part of Strumica (Figure below).
[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Sub-project 2\Vasko\20220313 Kartta za Izveshtaj Postoechka Trasa Stolb 45 - SS Strumica2.jpg]
[bookmark: _Toc112941114]Figure 2.2: Existing 110 kV overhead line between substations Valandovo and Strumica 2, section in urban zone of Strumica
In addition, the existing line passes through one legally protected area – Park of Nature Cham Chiflik in 0.5 km long section and one internationally recognised area – Important Plant Area Belasica in 2.8 km long section (Figure below).
[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Sub-project 2\Vasko\20220313 Kartta za Izveshtaj Postoechka Trasa niz ZP Cham Chiflik i IPA Belasica.jpg]
[bookmark: _Toc112941115]Figure 2.3: Existing 110 kV overhead line relative to designated areas of natural heritage
Reconstruction
Overhead Line
Considering the year of the construction of the line and the fact that it has been in operation for around 50 years now, the reconstruction works will consist of construction of a completely new 110 kV OHL along the same corridor, by utilising the same existing route. 
One particular deviation of the route has been introduced in order to avoid one sensitive location – public space with a park and playground – located in Valandovo municipality, currently located within the footprint of the existing line and its immediate vicinity (Figure below).
Figure 2.4: Deviation of the route of the 110 kV transmission line between substations Valandovo and Strumica 2 to avoid sensitive location – public space in Valandovo municipalityExisting 110 kV line Valandovo – Strumica
Deviation of the existing 110 kV line

Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
Wherever possible, the preferred design principle to use locations of the existing towers for the new towers would be applied through the upcoming Project reference development stages (Preliminary Design and Detailed Design).
Underground Transmission Cable
Since the existing OHL route in the last, approx. 1.6 km long, section before its connection to the SS Strumica 2 crosses the protected area – Park of Nature Cham Chiflik and urban area of Strumica (passing in vicinity and over various residential and other properties), underground cabling of the line in approx. 2.2 km long section is foreseen, until the gantry in SS Strumica 2 (Figure below). 
[image: ]
[bookmark: _Toc112941117]Figure 2.5: 110 kV transmission cable to substation Strumica 2
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
The cable route to SS Strumica 2 through urban zone of the city (with residential areas as well as industrial and commercial facilities) is presented in Figure below and in Annex 5. SS Strumica 2

[bookmark: _Toc112941118]Figure 2.6: 110 kV transmission cable to substation Strumica 2, urban zone of Strumica
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
This route will be further evaluated during more advanced Project design stages (Preliminary Design and Detailed Design), from technical and financial aspect and taking into the consideration the social implications and urban constraints in the affected area. Adoption of the final route for the proposed transmission cable would need to be based on consultation with stakeholders and be formalised by the local authorities (Strumica municipality), including its inclusion in respective urban planning documentation. 
Prior to construction of the new line, the existing obsolete 110 kV OHL from SS Valandovo to SS Strumica 2 will be dismantled and removed to allow new overhead section of the line to be built on the same route. During the construction period, uninterrupted electricity supply to consumers will be provided by the transmission network according to the MEPSO’s Grid Code[footnoteRef:37]. [37:  MEPSO Grid Code (2021) [Ref.9]] 

The Project completely avoids the legally protected area Monument of Nature ‘Cham Chiflik’. In addition, the crossing section of the Project, i.e. the overhead section of the new line, with IPA Belasica is reduced to approx. 1.9 km. The underground section of the new line through IPA Belasica is approx. 0.6 km (Figure below).
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[bookmark: _Toc112941119]Figure 2.7: The Project relative to designated areas of natural heritage
Technical Elements of Reconstruction – Overhead Line
The proposed reconstruction of the 110 kV OHL SS Valandovo – SS Strumica 2 – overhead line section - includes the following technical elements: 
· Towers. The proposed transmission line will be designed and constructed with galvanised steel-lattice towers with three arms configuration of conductors and one earth wire at the top of the tower. 
· Foundations. The tower foundations will be designed and will be constructed of four separate reinforced concrete footings suitable for the specific bearing capacity of the terrain. 
· Phase conductors and insulator strings. One conductor per phase is foreseen. Characteristics of the conductors will be in compliance with national standards (MKS) and European standards (European Norms - EN). The insulator strings will be tension strings.
Towers and foundations
The design of the towers will ensure safe operation in all working climate conditions, paying particular regard to the phase conductors, earth wires and insulator sets and for the designed wind and weight spans. Depending on their position in the transmission line, the types of towers could be:
· Suspension towers, 
· Angle (tension) towers, used where the line changes direction or for special loading cases along the line,
· Terminal towers, used when the line is connected to a substation. 
The transmission line is designed with steel-lattice towers with three arms with one conductor per phase and one earth wire (Figure below). 
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[bookmark: _Toc92824251][bookmark: _Toc112941120]Figure 2.8: Typical tower for reconstruction of the existing transmission line from SS Valandovo to SS Strumica 2
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
The typical tower height range is between 9 and 30 metres. Towers are manufactured from galvanised steel and are therefore grey in colour - this finish is considered appropriate in order to minimise visual impact. Tower steelwork is painted grey at intervals throughout the life of the towers, to afford continued protection against corrosion.
The tower series selected for the transmission line are the following:
· Angle (tension) towers:
· Type “A1-120” for changing the direction of the transmission line in a range from 30° to 60°
· Type “A1-150” for changing the direction of the transmission line in a range from 1° to 30°
· Suspension towers
· Type “S1”, “S2” and “S3” for towers used for different wind and weight spans depending on the terrain conditions. 
The number of towers and their type would be equivalent as the number of towers of the existing 110 kV line: 6 tension and 42 suspension towers. They would be located at the same sites as the existing towers, as far as practicable.
The number of conductors and their disposition on each tower type is three circuits with one conductor per phase and one protective wire at the top of the tower.
The maximal footprint area for a tower is approximately up to 100 m2. Provided that the new towers will replace the exisiting ones at the same locations, it is very likely that no new land area would need to be permanently acquired.
Each tower will have four legs and single foundation per leg, i.e. four foundations for each tower. The foundations will be designed with reinforced concrete blocks with a type of concrete suitable to the specific bearing capacity of the soil, obtained from the respective site-specific geo-technical investigation.
Phase Conductors
The conductors are attached to the cross-arms at OHL towers by insulator strings, which, in the case of suspension towers, hang vertically below the cross-arms. At angle towers the conductors are again attached to the cross arms by insulators but in this case the insulators are in line with the conductors. The designed distance between the closest conductors (set in triagle formation) is between 4.0 meters and 4.6 metres). Conductors for transmission lines are typically manufactured from aluminium with steel core. For the phase conductors for this 110 kV transmission line, new conductor (type AAAC[footnoteRef:38] 324 mm2) will be used (Figure below).  [38:  All aluminium alloy conductor (AAAC)] 

[image: AAAC Conductor]
[bookmark: _Toc112941121]Figure 2.9: Typical all aluminium alloy conductor for 110 kV transmission line
Insulators
The transmission line will be connected to the grid with a directly grounded neutral point and nominal lightning impulse withstand voltage of 550 kV.
The insulator that is to be used will be of a type approved for such transmission lines and appropriate assembling procedures will be carried out for the various types of insulator chains. Insulators are typically made of toughened glass or long-rod porcelain insulators.
Earthing
Earthing of the towers will be completed with one ring around each tower foundation and additional Fe wire ring is laid around the entire tower structure, roughly 1 metre away from existing rings and at depth of 0.8 to 1.0 metre, made from Fe wires of a nominal diameter (Ǿ) of 10mm. These rings are connected between them and to the tower steel structure. In cases where earthing needs to be reinforced (e.g. for types of soil with lower conductivity), reinforcement is done by adding two legs (extensions) from FeZn wires or FeZn tapes to existing rings on each tower foundation.
Protective Wires
One ground wire will be strung above the towers arms at the tower peak for protection against lightning strikes.
Technical Elements of Reconstruction – Underground Cable Line
Transmission Cable
The proposed reconstruction of the 110 kV OHL SS Valandovo – SS Strumica 2 – underground cable line section - includes the following technical elements:
· Transmission cable. The underground line will be designed with one conductor per phase. Characteristics of the conductor will be in compliance with national standards (MKS[footnoteRef:39]) and European standards (European Norms - EN[footnoteRef:40]). [39:  In Macedonian:
МКС IEC 60183:2009  - Упатство за селекција на високонапонски кабли
МКС IEC 60840:2020 - Енергетски кабли со екструдирана изолација и нивни прибори за номинален напон над 30 kV (Um = 36 kV) до 150 kV (Um = 170 kV) – Методи на испитување и барања (идентичен со IEC 60840:2004)
МКС EN 60228:2007 - Проводници на изолирани кабли (IEC 60228:2004, модификуван) (идентичен со EN 60228:2005)
МКС EN 60071:2009 - Координација на изолација - Дел 1: Дефиниции, принципи и правила]  [40:  Key relevant standards of International Electrotechnical Commission:
IEC 60183:2015 - Guidance for the selection of high-voltage A.C. cable systems
IEC 60840:2020 - Power cables with extruded insulation and their accessories for rated voltages above 30 kV (Um= 36 kV) up to 150 kV (Um = 170 kV) - Test methods and requirements
EN 60228:2007 - Conductors of insulated cables
IEC 60071-1:2009 - Insulation co-ordination - Part 1: Definitions, principles and rules] 

· Cable trench to accommodate the transmission cable system.
An overview of the main technical parameters of the transmission line is given in the following Table.
	Parameter
	Characteristic

	Nominal voltage 
	110 kV

	Conductor material
	Aluminium

	Cross section
	1000 mm

	Insulation type
	XLPW

	Cable Sheet material
	Copper

	Cable Sheet cross section
	95 mm2


[bookmark: _Toc92824211][bookmark: _Toc113018086]Table 2.1: Technical parameters of transmission underground cable for reconstruction of the existing transmission line from SS Strumica 2 to SS Strumica 1 (urban zones of Strumica)
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
A typical underground transmission cable construction is presented in the Figure below.
Figure 2.10: Typical underground transmission cable 
Cable Trench
The cable system will be laid in a trench at a depth of 1.60 m, except at the sites of crossing of the cable with other underground installations (e.g. water supply or sewage network, communication infrastructure, etc.). In such cases, it is necessary to meet safety distances from these installations defined in the applicable technical regulations, but the minimum cable line depth must not be less than 1.5 metres. Therefore, at intersection points the cable line can be laid at a greater depth to meet the technical requirements.
The cable will be protected from any contact that may damage the outside protective layer. The cable will be laid in a cable bed made of a special thermal conductive material (or HDPE pipes placed in a cable bed – in some parts) and covered with concrete slabs for mechanical protection. Above the concrete slabs PVC warning stripes are placed at a distance of 0.5 m.
[bookmark: _Toc92824253]A typical cable trench for underground transmission cable is presented in the Figure below.
[bookmark: _Toc112941123][image: ][image: ]Figure 2.11: Typical trench for an underground transmission cable
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]


1.1.1.1.4 110 kV Transmission Line from SS Strumica 2 to Strumica 1
Existing Line
The existing 110 kV OHL SS Strumcia 2 – SS Strumica 2 has been in operation since 1971 and was partly reconstructed in 1988. The starting point of the line is the 110 kV gantry in SS Strumica 2. The OHL is 1.9 km long with a total number of 10 towers (6 angle-tension and 4 suspension towers), passing through urban area of Strumica (Figure below). 
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[bookmark: _Toc112941124]Figure 2.12: Existing 110 kV transmission line between subtations Strumica 2 and Strumica 1
The towers are typical 110 kV steel lattice towers, with three arms, for a 240/40 mm2 conductor and with one protective ground wire of 50 mm2. The towers types are N, S and A120 and A150. The height of the suspension towers ranges from 14.8 m to 24.8 m, while for the tension towers from 13 m to 18 m.
The foundations are separate reinforced concrete footings for various bearing capacity of the ground. The earthing is performed with a copper wire (50 mm2) around each foundation footing and one outer ring placed at a depth of 0.7 m.
Along its route, the line crosses with other existing 35 kV and 10 kV transmission lines. 
Reconstruction
Considering the year of the construction of the line and the fact that it has been in operation for around 50 years now, and taking into the consideration that it passes through urban zones of Strumica, the reconstruction works will consist of its replacement with a 110 kV power underground cable along a new approx. 2.1 km long alignment along the existing street network in Strumica, in the section between the two terminate substations. As part of the Project, prior to construction of the new line, the existing obsolete 110 OHL would be dismantled and removed. During the construction period, uninterrupted electricity supply to consumers will be provided by the transmission network according to the MEPSO’s Grid Code[footnoteRef:41]. [41:  MEPSO Grid Code (2021) [Ref.9]] 

In the current development stage of the Project, one option for the cable route has been proposed (Figure below and Annex 6). This option would be further evaluated during more advanced Project design stages (Preliminary Design and Detailed Design), from technical and financial aspect and taking into the consideration the social implications and urban constraints in the affected area. Adoption of the final route for the proposed transmission cable would need to be based on consultation with stakeholders and be formalised by the local authorities (Strumica municipality), including its inclusion in respective urban planning documentation. 
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[bookmark: _Toc94536309][bookmark: _Toc112941125]Figure 2.13: 110 kV transmission cable between substations Strumica 2 and Strumica 1
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]
Prior to construction of the new line, the existing obsolete 110 kV OHL from SS Strumica 2 to SS Strumica 1 will be dismantled and removed. During the construction period, uninterrupted electricity supply to consumers will be provided by the transmission network according to the MEPSO’s Grid Code[footnoteRef:42]. [42:  MEPSO Grid Code (2021) [Ref.7]] 

Technical Elements of Reconstruction
The proposed reconstruction of the 110 kV OHL SS Strumica 2 – SS Strumica 1 includes the following technical elements: 
· Transmission cable. The underground line will be designed with one conductor per phase. Characteristics of the conductor will be in compliance with national standards (MKS) and European standards (European Norms - EN). 
· Cable trench to accommodate the transmission cable system.
These main technical elements of the reconstruction – the transmission cable and the cable trench - are equivalent to those for the underground cable described for the reconstruction of the 110 kV Transmission Line from SS Valandovo to SS Strumica 2 (see Section 2.4.2.4.1).
[bookmark: _Toc96698752][bookmark: _Toc112940886]Project Construction
[bookmark: _Toc93085835]Further Planning and Construction Period
According to the present Project’s implementation indicative schedule, the following further development stages are foreseen:
Year 2022 - 2024 - completion of the next Project’s technical design (Preliminary Design) as well as accompanied technical documents and land acquisition documentation, including preparation of tender dossier / procurement documents for selection of Contractor(s) and selection of Contractor(s)
Year 2025 – 2027 – completion of the final Project’s technical design (Detailed Design) by the Contractor(s), obtaining of construction permit and construction of the Project, including testing and commissioning, as follows:
Supply of equipment (Q4/2024 – Q4/2025, in total 15 months)
Civil works, installation works, etc. (Q/2024 – Q3/2027, in total 36 months)
Tests and commissioning (Q1/2027 – Q4/2027, in total 12 months).
Hence, the actual construction period for the Project is anticipated to be up to 18 months from the start of the works, including the necessary dismantling works at the existing overhead line. The construction period in any particular location along the transmission line would be in the order of several days to weeks.
[bookmark: _Toc93085836]Access for Construction
Road Access and Construction Traffic
Access to the works will be gained wherever feasible from the existing main road network. The use of certain unclassified roads will also be required. Roads which may be used for construction purposes will be identified prior to the construction by the Contractor, once appointed.
Where new access roads are needed, their type would depend on a variety of factors - sensitivity of the location, the type of land use and the ground conditions. The choice of road type and design would be guided by the principles set out below. Each individual road would be designed by the Contractor and approved by MEPSO and competent authorities. 
Therefore, no particular information is available at the moment for the new access roads and would emerge in the course of the future development stages of the Project (Preliminary Design and Detailed Design).
Need for Access Roads
Temporary or permanent roads capable of taking a heavy crane (e.g. 100 tonne crane) and other heavy machinery and vehicles are required for the reconstruction of the existing line, i.e. for dismantling and removal of the obsolete OHL elements (towers, conductors, foundations, etc.) and construction of the new line.
Gravel roads to all angle towers sites are preferred, i.e. where winching equipment will be used. 
There are access roads to each of the existing OHL towers and, based on the RoW rules, these are regularly used by MEPSO for the on-going maintenance of the existing line. Thefore, this existing road network will be used as far as possible to minimise the need for new access roads for the reconstruction purposes and to optimize the design of the roads.
No significant environmental or social sensitivities have been identified in regard to the existing access roads during the E&S assessment. The alignment of the exisiting 110 kV line crosses an area with dominant agricultural land use forms as well as woodlands. Therefore, particular access principles will be applied in these areas as described below.
Access would also be required for maintenance. On average, according to the internal procedures of MEPSO, a routine maintenance visit and inspection to each tower is undertaken approximately every six months. Other visits might be required if there are line faults.
Road Design and Construction
In principle, there are several types of roads that can be used to facilitate access to tower locations in order to construct and maintain the transmission line. The type of road that will be used will depend on a variety of factors including the topography, sensitivity of the location, the type of land use and the ground conditions. The details of road design and construction will be defined by the Contractor, once appointed.
The choice of which type of road is used will be guided by the principles set out below in this Section.
General Access Roads Routing Strategy and Design Principles
This access strategy has been developed to guide further decisions relating to access to construction sites of the Project. The aim of the strategy is to ensure a consistent approach to defining safe access to the substation site and along the new transmission lines. Overall objectives of this approach are:
(i) To define access routes which minimise intrusion upon and disturbance of local communities.
(ii) To cause least disturbance to current land use and land management practices (e.g. agricultural areas).
(iii) To cause least disturbance to and minimise impacts upon sensitive areas (e.g. natural or cultural heritage (if relevant), watercourses, forests, etc.).
A combination of access options will need to be considered by the appointed Contractor including making best use of existing roads as well as new temporary and permanent tracks to allow access to construction sites with the least environmental and social impact. In general terms, the following principles will be used to define the new temporary and permanent access tracks:
A temporary or permanent access will be installed to each new tower position.
Best use will be made of existing road network - bridges, roads and tracks. 
Access for excavators would be required to every new tower.
Use of private accesses to residential properties will be avoided wherever possible for safety and intrusion reasons. Where this is unavoidable access arrangements will be agreed with the landowner.
Permanent roads to angle towers are preferred because these will assist future operational and maintenance activities.
Permanent road will be avoided in all areas where there is existing road (e.g. within 1.0 km of the Project) which allows access to the Project via branching connection track. Similarly, roads would not be permanent where there are existing public roads in close proximity to the Project (within 1.0 km).
Longer length of temporary routes will be used where use of public roads could cause major nuisance to the public and local population within settlements or various properties along the transport routes.
General future maintenance activities would make the best use of existing roads as far as possible and reduce the need for temporary road to the minimum necessary for safe access to the Project. If temporary road is required, it will be built where there are no environmental sensitivities (e.g. ecological, hydrological or forestry sensitivities) and will be permitted by competent authorities or responsible management authorities.
The following principles will be used to define access routes in agricultural areas:
· In agricultural areas it will usually be possible to make the best use of the existing road network and access the construction areas with temporary tracks that branches from an existing road.
· In agricultural land temporary tracks will be used and the ground restored at the end of construction, unless it has been agreed with the landowner that a permanent road is required for general land access.
· Time restrictions will be imposed during specific agricultural seasons (e.g. planting season, harvesting season).
· Headlands of fields (field margins) will be used wherever possible to limit intrusion into agricultural land.
· Any field drains affected by construction of roads would be reinstated.
The following principles will be used to define access routes in proximity to watercourses:
· Crossing of watercourses with vehicles will be forbidden. 
· Smaller watercourse crossing may use small pre-cast concrete culverts.
· There will be no unnecessary tracking by construction vehicles near rivers and watercourses.
The following key principles will be used in forests / woodlands:
· All access roads within forest areas will be designed to minimise the loss of trees.
· Existing roads will be used in forest areas where possible.
· Roads can be permanent in forest areas, if required, where there are no ecological, hydrological or forestry sensitivities. This will be agreed with a competent authority.
[bookmark: _Toc93085838]Typical Methods for Construction
Dismantling and Removal Works of the Existing Transmission Line
The Project includes dismantling and removal of the existing 110 kV line from SS Valandovo to Strumica, which is considered as a part of the construction phase of the Project. The dismantling schedule, most probably divided along the OHL sections, will be determined by an appropriate project implementation plan which will be developed at a later stage of project development.
Therefore, demolition works will include dismantling works for the obsolete elements – towers with phase conductors, insulator strings and earth wire, as well as foundations, and their transport out of the Project area. Potential re-use of these elements will be considered by MEPSO. Another option includes the possibility that these components are offered as recyclable waste to authorized waste management companies. 
Before starting to dismantle the conductors, protection measures consisting of scaffolding and nets will be erected over obstacles such as major roads and other transmission or distribution lines. Dismantling of the elements will take place only when the protection measures have been put in place. Access will be required to allow the scaffolding equipment to be delivered to the locations where it is to be erected.
The dismantling of each steel tower will be assessed on an individual basis considering all relevant technical, environmental and safety aspects: (i) location of the tower, (ii) ground conditions, (iii) available working space around the tower, (iv) surrounding properties and obstacles and (v) environmental constraints. Upon the above assessment each tower will be dismantled in a controlled manner:
By pulling it over onto its side, or
By unbolting the tower sections using appropriate machinery (if the above method is not suitable).
Each tower will be cut into smaller manageable pieces and removed from site for further processing (e.g. recycling). 
Dismantling works will also include demolition of existing tower foundations and restoration of the land currently occupied by these elements. Dismantling time for foundations is approximately one tower per day. In general, each foundation will be exposed by excavation to a depth of about 1.0 metre from the ground level. Concrete and steel on the exposed foundation will be broken into appropriate pieces and removed from site. Backfilling works will be undertaken to cover the foundation.
Reclamation works including landscaping activities in the area where dismantling will take place are to be implemented in order to achieve an acceptable level of landscape restoration as well as restoration of access roads.
Construction of New Overhead Transmission Line
During the construction activities, earth works and concreting works will be carried out for construction of the foundation for the new transmission line towers. Other construction works, construction of steel-lattice towers and installation of electric and protective equipment, including the conductors, insulators, earth wires, earthing, etc., will mainly be of prefabricated type.
The upcoming detailed design of elements of the steel-lattice towers will be in compliance with the requirements incorporated in the Macedonian technical standards, i.e. the regulations setting the technical principles for construction of overhead power lines with nominal voltages of 1 kV to 400 kV[footnoteRef:43], as well as other Macedonian and international standards, for the issues the basic regulations does not cover. The design will also include undertaking engineering and design measures for corrosion protection.  [43:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)] 

The first stage in the construction of the new transmission line, after construction of access tracks, is to construct the foundation for each tower. Respective geological surveys are to be carried out in the course of the future development stages of the Project (Preliminary Design and Detailed Design) to gain information on the baseline conditions along the OHL alignment, as well as the detailed geo-technical investigation is to be carried out to further support the Project’s technical design to indicate if special foundation types will be required. The standard foundations of pyramid type will be used. Typically, excavations will be undertaken for each leg on the tower. The dimensions of the excavation will vary depending on the tower type to be constructed. A typical leg excavation would be 16 m2 for the suspension towers, increasing up to and over 25 m2 for the angle towers. Once the excavations are formed, the tower leg will then be fixed in accordance with the foundation design using suitable formwork and it will then be concreted. If access allows, concrete would be delivered direct to the tower position by a ready-mix concrete truck. Alternatively, the truck would have to stop at a predetermined point where the concrete would be loaded into a tracked dumper, which could then track to the tower position. After the required time to allow the concrete to partially cure, the formwork would be removed, and the excavation backfilled using the original materials and compacted. Any surplus material would be removed from site and disposed of in accordance with the site waste management plan.
Tower sub-structures (segments of the steel lattice) will be pre-assembled in suitable project bases and transported in pieces to the lay-down areas. These segments will be then assembled on site to construct final tower structure. Erection of the tower segments will be completed by a mobile construction crane. For locations with difficult or restrictions on access, pre-assembled pieces will be smaller and accordingly an increase in number. Area for each OHL lay-down area is around 100 x 50 m. The assembly process is such that materials for a number of towers are brought on site (compound area), tower sub-structure are assembled and transported to construction site (proposed tower location). Average use of a single lay-down area is around two weeks.
The typical footprint for each of the towers is given in the Section 2.4.2. For construction purposes, the working area at each tower will be around 1,000 m2, up to 2,500 m2 for angle towers and approximately 6,000 m2 for winch sites which will be used for pulling the conductors into place between towers. After completion of the construction works, the remainder of the working area will be restored and put back to its original condition. Any previous forms of agricultural activities or other land use type can continue after construction of the transmission lines and during its operational stage, subject to height restrictions for passing under overhead lines.
Conductors will be strung using specialist pulling and breaking/tensioning machines. When a sufficient number of sequential sections are complete with all towers erected, stringing of conductor can commence. Initially, the insulators and other equipment necessary for stringing the conductors will be taken to site along the identified access route. The puller will be positioned and set up at one end of the section, with the tensioner set up similarly at the other end of the section. A pilot wire will be then strung through the section between the puller and tensioner. It will be placed on the suspension and tension towers and connected around the puller and tensioner at either end. Using the winch to pull the pilot wires, the conductor will be drawn through the section, under constant tension using the tensioner, allowing the conductor to be controlled without touching the ground. This would avoid damage to the conductor and underlying ground. Where the conductor needs to be strung over obstacles such as roads or lower voltage lines, protection in the form of scaffolding will have to be erected prior to the commencement of stringing. For road crossing, temporary road closures or the use of workers (flagmen) to direct traffic may also be used.
The average duration of a tower construction, consists of:
(i) Time for preparation of foundations (excavation and concrete works). Average time for construction of foundations for a single tower is two days, i.e. for four foundations, is one tower per day for excavation and one tower per day for concrete works. The time for concrete works includes half a day for preparation of reinforcement and half a day for concrete works. 
(ii) Time for construction of tower (assembly and erection). Average time for construction of a single tower is 2 towers per day. 
(iii) Time for mounting electrical equipment. Average time for mounting electrical equipment is approximately 2 towers per day.
As a result of all above, the average total construction time per tower including the preparatory works could be estimated on 8 days, and consists of: 2 days for preparatory works; 2 days for construction of foundations; 2 days for erection of a tower; and 2 days for electromechanical works. However, this time can vary depending on the contractor’s capabilities – the type and amount of the construction equipment and allocated staff / crews as well as on the topography and geological conditions.
Based on information available from other transmission line developments of similar size, average number of truckloads per tower is 12, i.e.:
[bookmark: _Toc93085839]3 truckloads for ready mix concrete (mixers);
5 truckloads for tower structure
2 truckloads for equipment, tools, materials, etc.
2 truckloads for electrical equipment (except for the conductor which is transported in large drums with special heavy vehicles).
Construction of Underground Transmission Line
The transmission cable line will consist of a system of three 110 kV single core cables, laid in a triangular formation. An optical cable will be installed along the entire length of the route, protected in a high-density polyethylene protective tube.
The transmission cable will be installed in a cable trench with minimum dimension of 1.6 metres in depth and 1.0 metre in width. The optimal working surface, i.e. the construction corridor along the route required for the construction of the trench is approx. 10 metres wide (5 metres on both sides), used for temporary storage of the excavated material and for transport of the equipment. The excavated material needs to be always stored on one side, while the transport of the necessary goods and equipment should be carried out on the opposite side. In a case when the required working surface along the trench is not available due to objective reasons (e.g. terrain configuration, existing facilities, traffic that may not be temporary closed, etc.), the excavated material should be transferred to a temporary location. All excess material that can not be used for filling (covering the cables with bedding, buffer under traffic area, etc.) should also be transferred to a temporary location for further reuse.
The transmission cable shall be laid in the trench on a layer of a special cable bed, prepared according to specific recipe that would provide the required quality and characteristics, i.e. with a certified origin (mineralogical-petrographic composition) and of certified type (granulometric composition and degree of compaction). The required thickness of the cable bed is 0.65 metres, while the thickness between the bottom of the trench and the transmission cable is 0.15 metres. Prior to installation of the cable, a technical control of the granulometric composition and the specific heat resistance of the special mixture of the cable bed and the tightness of the cable bed are to be provided. 
It is not recommended to lay the cable if the ambient temperature is lower than 3˚C, as there is a possibility of damage to the insulation or protection of the cable. In such case, and if the cable temperature during installation is lower than 3˚C, it needs to be heated. The cable is to be heated only in accordance with the manufacturer's instructions. Care should be taken not to exceed the permissible temperature of 35˚C on the surface of the cable. The cable is to be laid immediately after the heating is completed. 
Self-adhesive reinforced tape is used to fix the cables in the trench, which is wrapped around the cable system (all three cables) every 3 metres.
Once the transmission cable system is laid on the substrate, it will be covered with the same material from which the substrate is made, in a total thickness of 0.65 metres on the entire width of the trench. The final protection of the system is to be ensured by placing a reinforced concrete slab over the cable bed, previously compacted. This is an additional protection that prevents damage to the power cable from various mechanical impacts. Warning strips for the 110 kV power cable and telecommunication cable will be placed above this mechanical protection at at a depth of 0.6 metres below the surface. Once the concrete slabs are placed on the compacted cable bed, the trench can be buried in a layer of 0.3 metres with the excavated material with granulation of 0-30 mm. This layer will be further compacted by use of light tools. Above this layer the filling can be done with any material, unless otherwise provided. The material with which the rest of the trench will be filled should be compacted to the same degree as the surrounding one so that in the future there is no distortion of the surface.
The transmission cable shall be protected from any contact that could damage the outer protective layer. For mechanical protection of 110 kV cables and optical cable, a reinforced concrete slab is placed over the cable bed. This is an additional protection that prevents damage to the power cables from various mechanical influences. PVC warning strips are placed above the mechanical protection at a distance of 0.25 meters. Then the soil is compacted in layers to the top.
Upon completion of all works, the route of the 110 kV transmission cable line will be marked with markers - brass markings that are engraved in concrete blocks.
Construction Workforce and Accommodation
During the construction phase, the Project will generate temporary employment opportunities, comprising skilled, semi-skilled and unskilled jobs. The construction workers will be organised in several crews working in parallel, moving along the transmission lineс. 
Part of the workforce is expected to come from outside the Project area, both from within Macedonia and from other countries. The Contractor will need to develop an accommodation strategy which would be based on the following approach for housing the construction workforce:
Using available accommodation in larger settlements where temporary accommodation is good in a form of hotels, guesthouses, or houses/apartments for rent.
If may also be possible to use local accommodation in smaller villages but the Contractor would need to undertake an assessment of the available accommodation and the impact of the workforce using this local accommodation. This may be possible for small number of workers.
In all cases the accommodation used must meet the IFI requirements on workforce accommodation[footnoteRef:44]. [44:  EBRD/IFC Workers’ Accommodation: Processes and Standards’ A guidance note by IFC and the EBRD, August 2009 https://www.ebrd.com/downloads/about/sustainability/Workers_accomodation.pdf] 

[bookmark: _Toc93085841]Phasing of the Construction
The construction programme will be developed following detailed site investigations and engineering surveys. It is likely that the Contractor will construct the Project in several areas at any time. Works would be programmed to be cost effective and safe whilst taking account required environmental and social mitigation measures as committed in this assessment. The detailed work programme will need to be included in the construction documents and discussed with all relevant stakeholders prior to work commencement.
[bookmark: _Toc93085842][bookmark: _Toc96698753][bookmark: _Toc112940887]Commencement of Operation
The commencement of operations will include assessment of parameters and performance of equipment installed and the degree of its conformity with technical specifications. Testing, typically in a period of 2 months from the day of energising the transmission line, will be performed of the operability of the different components with the aim of ensuring safe and secure operation of the new transmission line, including its conformity with requirements for environmental protection.
[bookmark: _Toc112940888]Operation and Maintenance of the Project
The Project is designed for continued operability (24 hours per day, 7 days per week) depending on the regime and parameters of the national and regional power transmission grid.
Maintenance of the Project will be carried out by MEPSO and will be implemented in compliance with the national legislative requirements on technical standards for operation and maintenance of electro-energy systems. Detailed maintenance activities will be set out in the MEPSO’s maintenance plans. These activities may include line inspection, tower painting, future upgrading, etc. In addition, operation and maintenance of the Project need to compliant with the requirements of the International Finance Corporation relevant guidelines[footnoteRef:45]. [45:  International Finance Corporation (IFC) – Environmental, Health and Safety Guidelines for Electric Power Transmission and Distribution, April 2007 (http://www.ifc.org/ehsguidelines)] 

From the beginning of operations, the transmission line will be operated remotely by MEPSO, without the continuous presence of personnel.
In general, maintenance works include regular maintenance (visual inspections and routine annual maintenance works) and overhauls (detailed examination and elimination of possible faults).
Visual inspection will be conducted twice a year, including the access roads. Four wheel drive vehicles and small trucks will be used for that purpose. The inspection would identify if there are any visible faults or signs of wear and would also indicate if changes in plant or tree growth, or development, had occurred which might risk infringing safety clearances. 
The scope of these regular visual inspections includes the following key issues:
Inspection of each OHL tower and its elements – the consoles and the tower top as well as its verticality and stability
Inspection of the fundament of each OHL tower
Inspection of the earthing of each OHL tower 
Inspection of the towers’ anti-corrosion protection 
Inspection of the signage at each OHL tower
Inspection of the conductors, earth wires and insulator chains
Inspection of the clearance corridor and the status of the clearances vs vegetation. The clearance corridor will require monitoring to ensure the necessary safety clearances are maintained. Maintenance of the corridor would be undertaking using manual cutting to minimise the intrusion into the vegetated corridor.
These inspections would also confirm when refurbishment is required and may be followed by certain actions in individual sections, such as:
Replacement of conductors and earth wire;
Replacement of insulators and steelwork that holds the conductors and insulators in place; 
Painting or replacing the tower steelwork; and
Replacement of tower furniture (anti-climbing devices, colour identification plates, danger of death notices, number plates).
Overhauls are completed once in two to five years. These may require use of tracks and heavy tractors. Overhauls include physical inspection of each tower and removal of all registered faults on the towers and electrical equipment (short circuits, ground faults, earth wire damages, etc.), including:
Check of the whole anti-corrosion protection system, each two years. If necessary, samples are to be taken for further investigation.
Check of the earthing of the OHL towers, each five years. This also includes a measurement of the ground resistance.
Cleaning around the foundations of the towers, each five years. This also includes repairing works, if necessary, such as cracks, concrete deterioration problems, etc.
Check of the screw connections, each five years.
Check of the power bridges, each five years.
Sampling of the built-in equipment (e.g. samples of the steel construction, insulators, conductors and wires) in order to examine their operational quality and characteristics so that appropriate corrective measures can be planned and taken, if necessary.
[bookmark: _Toc93085844][bookmark: _Toc96698755][bookmark: _Toc112940889]Decommissioning of the Project
The transmission line will be made up of a variety of materials, from concrete and steel for the foundations, steelwork for the tower and aluminium/steel for the conductors. All these materials have an expected lifespan, which varies depending on how the Project is used and where it is located.
In general, the transmission infrastructure and facilities have a typical design life expectancy of approximately 80 years. After construction, the components of the Project would become an integral part of the Macedonian transmission network. As such the lifespan of the Project’s elements may be longer than the anticipated 80 years, depending on their condition, refurbishment and the future transmission network requirements. If the Project is no longer required as part of the Macedonian network of electricity transmission, it may be dismantled and removed. If at this point, or any other point in the future a decision is made to decommission the Project, work would be undertaken in accordance with the regulations and guidelines as well as the relevant statutory process applicable at that time
Upon removal, much of the equipment and material would be suitable for recycling. Fittings, such as dampers and spacers, would be removed from the conductors. The conductors would be cut into manageable lengths or would be winched onto drums in a reverse process to that described for construction. The fittings would be removed from the towers and lowered to the ground. The towers may be dismantled by crane, with sections cut and lowered to the ground for further dismantling and removal from site. Depending on the space available, it may be possible to cut the tower legs and then pull the tower to the ground using a tractor. The tower can then be cut into sections on the ground. Unless there is a compelling need for removal of all the foundations, to avoid ground disturbance steel work may be removed to ground level with subsurface elements left in situ.
[bookmark: _Toc71559736][bookmark: _Toc112940890]Project Options
The process of Project options identification/assessment and selection of preferred Project option was carried out for the wider development scheme as a whole[footnoteRef:46] and as such is presented in this section to provide a broad context of the proposed transmission development. [46:  As noted, the wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia comprises of two components:
Component 1 (Sub-project 1): Design, construction and operation of a new 400/110 kV substation Miletkovo with connection to the existing 400 kV and 110 kV transmission network (subject to separate E&S Assessment), and
Component 2 (Sub-project 2): Reconstruction of the existing 110 kV overhead line Valandovo – Strumica 2 – Strumica 1 (subject to this E&S Assessment).] 

[bookmark: _Toc450494969][bookmark: _Toc450223070][bookmark: _Toc48829039][bookmark: _Toc71559737][bookmark: _Toc112940891]Identification and Assessment of Options
[bookmark: _Toc48829040][bookmark: _Toc71559738][bookmark: _Toc112940892]Methodological Approach
The general approach for the identification of the development options and alternatives for the wider development scheme was to identify and optimise the location of the new 400/110 kV substation and to identify and elaborate the feasible alignments for the 400 kV OHL corridor from the new substation to the connection point in the SS Dubrovo in the municipality of Negotino, in order to proceed to a more detailed and updated comparison and scoring of the variants. In addition, options and alternatives for connection of the new substation with the 110 kV transmission network in the region were identified and assessed. The Project that is subject to this E&S assessment – Reconstruction of the existing 100 kV transmission line between Valandovo and Strumica – was included as a constituent element in all development options and, therefore, was not a comparative factor for the decision-making process for selection of the preferred option for the wider development as a whole[footnoteRef:47].  [47:  For more details, see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, October 2021 [Ref.4]] 

For the identification and development of the options and alternatives, the following key design aspects were considered:
Broader country-specific integration and development policies, strategies and plans within the European, regional and national context;
Spatial development and urban plans;
Sectoral master plans and strategies in the electricity transmission sector;
Previous studies and/or designs relevant for the Project history;
Current technical standards and other legislative requirements.
In parallel, the identification and development exercise of the options and alternatives was supported by an environmental and social (E&S) assessment. The E&S process identified potential E&S effects of each of the identified alternatives which steered the selection of the preferred option from an E&S perspective. 
In that respect, the approach was based on the following actions:
Review of available planning and project related documentation (e.g. strategies and development plans and programmes, studies and reports, E&S monitoring data);
Review of relevant national and EU environmental regulations as well as the Environmental and Social Policy (ESP) document (2019)[footnoteRef:48] of the European Bank for Reconstruction and Development (EBRD); [48:  Environmental and Social Policy, EBRD, April 2019 [Ref.15]] 

Identification and mapping of existing high-level E&S constraints – sensitive and/or “no go” zones in the area where the Project is to be implemented (see Annex 2);
Focused site visits and field surveys carried out in May and August 2021 to obtain the key baseline environmental data for relevant topics and sensitivities (e.g. biodiversity and nature conservation, landscape character and visual context) as well as the key baseline social data and sensitivities (e.g. settlements pattern, material assets, land use, cultural heritage);
Description of the identified SS locations and OHL alignment variants and their E&S constraints and opportunities.
The ultimate objective of this exercise was to identify alternative SS locations and OHL variants and, through a process of holistic appraisal via a multi-criteria assessment (MCA) from various aspects – network/market, technical, environmental and social, and economic - to recommend and select the preferred Project option to be taken forward for further development (i.e. Conceptual Solution and environmental and social appraisal). 
[bookmark: _Toc112940893]No Project Option
[bookmark: _Toc71559739]The ‘No Project’ option (‘Do Nothing’) is an alternative involving no development of the proposed Project.
One of the main strategic pillars identified in the Macedonian Strategy for Energy Development until 2040 [Ref.14] (the Strategy) is achieving high level of integration of the national energy system with the international energy markets. In addition, the Strategy foresees a goal for decarbonisation of the Macedonian energy system, which is to be achieved by a number of strategic goals, including reduction of the greenhouse gas emissions associated with the energy production and increasing the penetration of the renewable energy sources in the overall energy consumption, in a sustainable manner. 
The integration with the international markets is foreseen to be achieved by continuous investments in the transmission and distribution network in order to [Ref.14]:
greater integration of renewable energy sources or electricity production, especially from wind and solar sources,
enabling the producer-consumer mechanism ("prosumer"),
greater penetration of electric vehicles, and
satisfying the increased demand for electricity in the region.
Аccording to the Strategy, the biggest challenge for achieving these goals, including the foreseen increased penetration of the of renewable energy sources, from the perspective of the national transmission system, will be the strengthening of the existing 110 kV voltage level grid by reconstruction/replacement of 110 kV transmission lines in particular regions. Given the long-term investment plan of MEPSO until 2040, ‘the system needs an investment of 163 million. EUR, of which 87 mil. EUR for a new network and 76 mil. EUR for network revitalization. The largest investments in revitalization of ~ 70% are expected to be in the period 2025-2040, while ~ 98% of investments in a new transmission network should be made by 2030, based on the lowest costs.’ [Ref.14].
Therefore, this Project for strengthening the transmission network in Southeast Region of Macedonia is seen as an important step towards fulfilment of the Strategy goals for integration of energy from renewable sources into the national power system, since the most significant investments in this regard are (will be) located mostly in this region of the country (see Figure 1.1). Beside the key benefit from the Project – to secure reliable integration of the planned renewable sources in the southeast region of the country, which consequently contributes towards reduction in CO2 emissions, the Project will increase the security of supply and will contribute towards increase of the efficiency and capacity of the transmission grid with smart grid solutions.
In terms of fulfillment of the above Macedonian strategic goals, the ‘No Project’ option has no positive argument in its favour, because if the proposed Project is not build, then it would cause a serious problem in the planned national energy sector development and the regional integration of the Macedonian electricity system. Such scenario would also result in serious obstacle in regard to the country’s efforts to meet the goals of the European Union for the integration of energy from renewable sources into the national power system.
‘No Project’ option does not involve capital investment costs. However, maintenance costs are higher than for lines within the expected life span because the equipment would become obsolete with an expired useful life. Consequently, the ‘No Project’ option will directly contribute to higher operational costs of the existing out-of-date transmission infrastructure in the Project region, as well as to higher technical losses. It will also decrease security and reliability of the power supply in the Project region. 
In a wider context, the ‘No Project’ option would limit overall economic development and possibilities for the improvement in the social welfare of the citizens in the Project region and wider context – at country level. 
[bookmark: _Toc112940894]Identified Options
Based on the transmission network topologies defined in the relevant studies, three options have been identified (including alternative corridors for each option) (Figure below), in order to make a clearer distinction between different network configurations. They are all built based on the network topology, representing the basic development of the local transmission networks for three referenced years - 2025, 2030 and 2040.
The key technical elements of the identified options are as follows:
1. Project Option 1 - Double Circuit 110 kV OHL Dubrovo – Valandovo, which includes the following main components:
a. Construction of a new double circuit 110 kV OHL between Valandovo and Dubrovo
b. New 400/110 kV power transformer in the 400/110 kV SS Dubrovo, with respective 110 kV and 400 kV bays
c. Reconstruction of the existing 110 kV OHL Valandovo – Strumica 2 – Strumica 1 
2. Project Option 2 - New 400/110 kV substation and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR), which includes the following main components:
a. Construction of a new 400/110 kV substation
b. Connection of the existing 400 kV OHL Dubrovo – Thessalonica (GR) into the new substation
c. Reconstruction of the existing 110 kV OHL Valandovo – Strumica 2 – Strumica 1
3. Project Option 3 – New 400/110 kV substation with interconnection (new 400 kV OHL Dubrovo – Valandovo – Thessalonica (GR)), which includes the following main components:
a. Construction of a new 400/110 kV substation
b. Construction of a new 400 kV OHL Dubrovo – Valandovo – Thessalonica (GR)
c. [bookmark: _Toc71559740]Reconstruction of existing 110 kV OHLs Valandovo – Strumica 2 – Strumica 1
As noted above, as an element of the wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia, this Project - Reconstruction of the existing 110 kV OHL Valandovo – Strumica - was included in each of the identified options. As such, this element was not a comparative factor for the decision-making process for selection of the preferred option and was not taken into the comparative analysis of the identified options[footnoteRef:49].  [49:  For more details see:
WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, October 2021 [Ref.4]
WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.7]] 


[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 OHL SS Dubrovo-Strumica, Mkd\18 - ESIA Scoping\work files\20211019 Pregledna za Scoping Report so Site Opcii.jpg]
[bookmark: _Toc112941126]Figure 3.1: Project options and alternatives within Project options

[bookmark: _Toc112940895]Description of Options
The identified options for the wider development scheme are briefly described below.
(1) Project Option 1 – Double-circuit 110 kV OHL Dubrovo – Valandovo
Due to the high-level environmental constraints identified in the Project region (see Annex 2), two routing alternative corridors of the 2x110 kV OHL alignment were identified and assessed for this Project option (Figure below):
Alternative 1 – Southern Corridor
This corridor is generally routed in parallel with the existing 110 kV OHL Dubrovo- Valandovo, at relative distance of approx. 500 m from its centerline, with one particular deviation aiming to minimise the crossing section with the proposed protected area Demir Kapija Gorge[footnoteRef:50]. From its starting point – SS Dubrovo – this alternative goes in parallel with the newly foreseen line for the proposed wind park Dren (Demir Kapija area) and after approx. 4 km it crosses the Vardar River, continuing to the west through a hilly and mountainous terrain, bypassing the settlements in the area. In this section, this alternative corridor runs in parallel with the existing 110 kV line to its ending point - the existing SS 110/35/10 kV Valandovo. The corridor is with an approximate length 41 km. [50:  The site proposed for protection - Demir Kapija Gorge (Demirkapiska Klisura) geographically includes the existing Monuments of Nature Demir Kapija and Iberliska Reka, as well as several other sites recognised for future protection: Klisurska Reka, Bela Voda cave, Goren Zmejovec cave, Krastovec, Shtuder and Mala Javorica. ] 

Alternative 2 – Northern Corridor
From its starting point – SS Dubrovo – for approx. 9 km, this alternative corridor is routed in parallel with the 400 kV OHL SS Dubrovo – SS Stip at relative distance of approx. 500 m. From this point, the alignment turns to the east to hilly and mountainous terrain until it reaches the highest point of around 1,000 m a.s.l and then it descends towards the ending point – existing SS Valandovo. At around 38 km from the SS Dubrovo, the corridor turns south reaching the SS Valandovo. The corridor is with an approximate length of 55 km, 14 km longer than the Southern Corridor. 
This option also includes extension of the SS Dubrovo to accommodate the proposed new 2x110 kV line, including a new 400/110 kV power transformer with respective new 400 kV and 110 kV transformer bays, as well as extension of the existing SS Valandovo with new 110 kV bays to accommodate the connection with the new 2x110 kV line and new renewable energy sources planned in the Project region.

[image: ]
[bookmark: _Toc112941127]Figure 3.2: Project Option 1 – Double circuit 110 kV OHL Dubrovo – Valandovo, alternative corridors
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
(2) Project Option 2 - New 400/110 kV substation and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR)
This option includes two alternatives of the location of the proposed new 400/110 kV substation, resulting in different layout of the OHL connectors:
Alternative 1 – Location 1 (Valandovo) - adjacent to existing 110/35/10 kV SS Valandovo
The alternative location 1 for the proposed 400/110 kV substation, located on the territory of the municipality of Valandovo (cadastral area (K.O.) “Valandovo – von grad”), is adjacent to the existing substation Valandovo. There are medium and low voltage lines in the immediate vicinity of the existing substation. The new substation would include construction of 400 kV and 110 kV switchyards with necessary bays and equipment to support the foreseen operation of the facility. Considering the spatial layout of the location there is space for further extension of both the 400 kV and the 110 kV switchyards in the future.
This alternative also includes a new approx. 7.8 km long 400 kV line - in-out connection of the proposed substation with the existing 400 kV OHL Dubrovo – Thessalonica (GR), which would be realized with two single circuit 400 kV lines (Figure below). From its starting point - the new SS 400/110 kV Valandovo – the corridor of these lines is routed in the south – southwest direction, avoiding the settlements in the area (villages Brajkovci, Balinci and Marvinci) and connecting to the existing 400 kV OHL in proximity to the village Grchiste.
[image: ]
[bookmark: _Toc112941128]Figure 3.3: Project Option 2 – New 400/110 kV SS Valandovo and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR), Alternative 1 
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
Alternative 2 – Location 2 (Miletkovo) - in vicinity to existing 110/25 kV SS ‘EVP’ Miletkovo in proximity of the A1 highway
The alternative location 2 of the proposed 400/110 kV substation, located in the area of village Miletkovo, on the territory of the municipality of Gevgelija (cadastral area “Smokvica”), is in the vicinity of the 110/25 kV SS ‘EVP’ Miletkovo, right next to the A1 highway Demir Kapija Smokvica, at around 7.5 km from the existing substation Valandovo. There are no existing surrounding structures or other transmission lines, with an exception of the existing 400 kV OHL Dubrovo – Thessalonica (GR), which is to be connected to the new substation via approx. 0.5 km long in-out connector. This connection would include only minor intervention for dislocation of several existing 400 kV towers to ensure the connection to the new substation (SS Miletkovo).
The conceptual technical solution of the substation is equivalent to the previously described solution with respective differences related to the 110 kV bays which would serve to connect the new 400/110 kV substation with the existing 110 kV network in the Project region.
The general overview of this alternative is given in the Figure below.
`[image: ]New 400kV SS Miletkovo

[bookmark: _Toc112941129]Figure 3.4: Project Option 2 – New 400/110 kV SS Miletkovo and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR), Alternative 2 
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
The following interventions to provide connection of the new substation with the existing 110 kV transmission network in the Project region are constituent elements of this alternative:
· Reconstruction of existing double-circuit 110 kV OHL from SS Valandovo to SS ‘EVP’ Miletkovo and extension to the new 400/110 kV SS Miletkovo 
This approx. 6.4 km long existing 110 kV line would be reconstructed and extended to connect the new 400/110 kV SS Miletkovo with the existing 110/35 kV SS Valandovo. According to the existing technical data (engineering design, longitudinal profiles and the safety clearances of the line), the intervention would include new phase conductors with larger cross-section as well as possible rearrangements of the towers, upgrading the towers with appropriate elements to increase their height and use of a several new towers, where necessary.
· Construction of new double-circuit 110 kV from the new 400/110 kV SS Miletkovo to existing SS ‘EVP’ Miletkovo
In addition, a new 2x110 kV line would need to be built from a point in proximity to the SS ‘EVP’ Miletkovo to the new 400/110 kV substation with an approximate length of 1.8 km, in order to complete the connection of new substation with the existing SS Valandovo.
(3) Project Option 3 – New 400/110 kV SS Valandovo with interconnection (new 400 kV OHL Dubrovo – Valandovo – Thessalonica (GR))
This option (Figure below) includes construction of a new 400/110 kV SS Valandovo adjacent to the existing SS Valandovo, same as the respective element of the Project Option 2, Alternative 1 as described in the previous sub-section.
In addition, it foresees construction of a new single-circuit 400 kV OHL Dubrovo – Valandovo – MK/GR border (further to Thessalonica (GR)), designed with ‘Y’ towers, standardised in the Macedonian transmission system, and composed of two separate sections:
(1) Section SS Dubrovo - SS Valandovo
Two alternative corridors were identified in this section. These are identical in geographic context to the OHL routing alternatives identified and assessed in the scope of the Project Option 1 Alternative 1 – Southern Corridor (approx. 41 km long corridor) and Alternative 2 – Northern Corridor (approx. 55 km long corridor).
(2) Section SS Valandovo - MK/GR border
This section would be approx. 24 km long, with the first segment of approx. 8 km to be built along the same alignment as described in Project Option 2, Alternative 1. The remaining 16 km would be built in parallel with the existing 400 kV OHL SS Dubrovo - MK/GR border.
[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 OHL SS Dubrovo-Strumica, Mkd\18 - ESIA Scoping\Technical team\Azurirana slika 5.10 - 2 koridori za 400kV.jpg]
[bookmark: _Toc112941130]Figure 3.5: Project Option 3 – New 400/110 kV SS Valandovo with 400 kV interconnection (Dubrovo – Valandovo – Thessalonica (GR)), alternative corridors
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
[bookmark: _Toc112940896]Assessment of Options
Each of the identified Project options and alternatives within the options has been preliminary evaluated from multi-criteria perspective, including strategic development aspects (network and marked based appraisal), technical and engineering criteria, environment and social aspects, as well as economics. The key conclusions of this exercise are given below.
[bookmark: _Toc67075935]Network and Market Based Assessment 
Methodology
Network and market benefit study has included two set of elements and comprises the calculation of benefits according to ENTSO-E methodology (Figure below). The target years to calculate these benefits were 2025, 2030 and 2040.
[bookmark: _Toc71559832]
[bookmark: _Toc112941131]Figure 3.6: Key benefit categories investigated in the network and market based assessment
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
In addition, based on the preliminary technical assessment of the Project’s options and alternatives within the options, relevant project costs[footnoteRef:51] (Figure below) have been provided and the respective economic benefit and cost element, i.e. the benefit/cost ratio (Net Present Value - NPV) for each identified Project option has been calculated.  [51:  Capital expenditure (CAPEX). This indicator reports the capital expenditure of a project, which includes elements such as the cost of obtaining permits, conducting studies, obtaining rights-of-way, ground, preparatory work, designing, dismantling, equipment purchase and installation.
Operational expenditure (OPEX). These expenses are based on project operating and maintenance costs.] 

[bookmark: _Toc71559833][bookmark: _Toc112941132][image: ]Figure 3.7: Costs categories investigated in the economic assessment
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
This economic assessment includes a comparison of costs and benefits that the Project would cause to the society, in order to assess its economic viability and the final effect on the economy of the country and the region as a whole.
Key Findings and Conclusions
The Project’s network and market based assessment has indicated the following key conclusions [Ref.4]:
The results of the analyses have shown that in 2025 there are no particular benefits from any of the identified options. Social Economic Welfare (SEW)[footnoteRef:52] is negative for all three options, while the losses are even decreased in Option 1.  [52:  Socio-economic welfare (SEW) is characterized by the ability of a power system to reduce congestion and thus provide an adequate Change of Evacuation Capacity (GTC) so that electricity markets can trade power in an economically efficient manner. The reduction of congestions is an indicator of social and economic welfare assuming equitable distribution of benefits under the goal of the European Union to develop an integrated market (perfect market assumption). [Ref.7]] 

All identified options increase Change of Evacuation Capacity (GTC) and provide sufficient reserve for installation of additional production capacities in South-East region of Macedonian transmission system. Option 2 and Option 3 are in a favour to Option 1 related to GTC increase, which means those two options facilitate additional penetration of renewable energy sources in the Project region.
The main benefits from realisation of the Project would start from 2030, so any of these three options is advised to be realised. 
Regarding the CO2 emission reduction, Option 2 provides the best results, decreasing the emission up to 5,200 t in 2030 and 31,000 t in 2025, while in 2030 the Option 3 brings the maximum of CO2 emissions reduction, by 4,700 t. This calculation is based on RES integration (unlock of generation with lower carbon content), defined as the ability of the system to allow the connection of new RES plants and unlock existing and future “green” generation, while minimizing curtailments [Ref.7].
Based on these considerations, the assessment recommends the Option 2 as preferable one from the reduction of energy curtailed from renewable energy sources in the Project region, from the biggest losses reduction, and increase of additional capacity reserve in the region.
This assessment concludes that the upgrade of the existing network in the Project region is necessary to support integration of the renewable energy sources and increase of Macedonian social-economic welfare.
Technical Appraisal
Methodology
The identified Project options and alternatives within the options have been preliminary assessed against set of technical criteria, comprising a number of design and engineering factors relevant for comparison of the options:
Terrain conditions and topography for the new 400/110 kV substation and the corridors for the new overhead lines;
Availability of free OHL corridors for new connections of renewable energy sources
Land availability for the new 400/110 kV substation;
Required reconstruction / upgrade of existing transmission assets (line and substations)
Climate parameters for the new transmission infrastructure;
Key Findings and Conclusions
The Project’s technical assessment has indicated the following key conclusions [Ref.4]:
Project Option 1 requires construction of a new 2x110 kV line (either 41 km or 55 km), which from the previous experience with the construction of this type of facilities would require significant efforts. In addition, a larger reconstruction/expansion of the existing SS Valandovo is needed (due to the connection of new RES) which will cause continuous operational challenges at the substation.
Project Option 2:
· Alternative location 1 for the new 400/110 kV substation is near agricultural, industrial and small business facilities that reduces the possibility of access to new OHL corridors for connections of renewable energy sources. Also, the spatial constraints of the location reduce the possibility for future extensions.
· Alternative location 2 for the new 400/110 kV substation is a completely new location without urban and land-use challenges. The short connection (approx. 500 m) of the substation at 400 kV voltage level is simple and cost effective.
Project Option 3 requires construction of long 400 kV OHL which is certainly an extensive and demanding process.
Based on these considerations, the assessment recommends the Option 2, Alternative 2 as preferable one from the technical / construction point of view due to the following main benefits:
Construction of long new transmission line(s) - 110 kV or 400 kV - is not required;
The least interventions (reconfiguration and extensions) in the existing transmission assets in the Project region;
The least impact on the existing operation of the power system;
Available local and national roads and railway infrastructure near the proposed location of the substation;
Possibility to connect sufficient number of new 110 kV lines for future renewable energy sources and expansion of the proposed 400/110 kV substation.
Environmental and Social Appraisal
Methodology
From E&S perspective, the methodology of the selection process for the preferred Project option / alternative has been based on a preventive approach giving preference to avoidance and prevention of likely impacts and by consideration of feasible locations of the proposed substation and feasible routeing variants of the transmission lines. The methodology includes a combination of environmental and social criteria which would allow for an optimized and sound selection process. The following key environmental and social criteria have been employed:
Social aspects / settlements (community safety, proximity to people and communities): Avoid interaction with residential zones and properties, as much as practicable, in order to ensure compliance with public exposure limits to electro-magnetic radiation and operational noise and to avoid public health and safety risks, as well to minimize likelihood of any physical resettlement due to SS and OHL infrastructure and safety zones (right of way);
Social aspects / land cover and land use forms: Avoid as much as practicable valued land cover forms as well as agricultural lands, woodlands and lands of high social and economic values, etc. to minimize land acquisition and involuntary resettlement needs;
Biodiversity sensitive zones (nationally protected areas and/or internationally recognised areas; wetlands, flood plains, riparian areas, water resources): Avoid, as much as practicable, those areas rich in biodiversity and sensitive zones;
Landscape / aesthetics: Avoid scenically important areas where the proposed transmission line may negatively affect the landscape values;
Cultural / archaeological heritage: Avoid the sites or objects classified as historic or having an archaeological heritage;
Water environment: Minimise adverse effects due to watercourse crossings.
Key Findings and Conclusions
Project Option 1 (also applicable to Project Option 3)
The Southern Corridor crosses three Macedonian municipalities: Negotino, Demir Kapija and Valandovo, passing through the administrative territory of twelve rural settlements and outskirts of Valandovo, with a total of 9,571 inhabitants (including Valandovo as a whole).
The Northern Corridor crosses three Macedonian municipalities: Negotino, Konche and Valandovo, passing through the administrative territory of eight rural settlements (four of them abandoned) and outskirts of Valandovo, with a total of 4,402 inhabitants (including Valandovo as a whole).
The Southern Corridor crosses one legally protected area and one area proposed for legal protection which is considered as significant environmental constraint. These are:
· Nature Park Iberliska Reka, crossed in very short section of approximate length of 100 metres.
· Demir Kapija Gorge (Demirkapiska Klisura), proposed for protection, crossed in approx. 3.9 km long section.
In addition, the Southern Corridor crosses three internationally recognized areas:
· Important Bird Area (IBA) Tikvesh Region and IBA Demir Kapija Gorge crossed in 11 km and 9.6 km long sections, respectively, as well as Important Plant Area (IPA) Demir Kapija, crossed in 0.5 km long section.
The crossings of both IBAs are considered as significant environmental constraint, although IBA Tikvesh Region cannot be avoided since the SS Dubrovo is situated within this site. If this Option/Alternative is selected as a preferred one and put forward for further development, special attention would need to be paid on the mitigation strategy for minimizing the risks to birds populations (vultures and birds of prey) in IPA Demir Kapija Gorge, including further routing modifications as an primary avoidance strategy.
The Northern Corridor does not cross legally protected areas or areas proposed for legal protection. It crosses one internationally recognized area - IBA Tikvesh Region, crossed in 5.6 km long section. 
Both alternatives have very similar coverage within the study area (1,000 m wide OHL corridor) of forest and shrublands which are dominant sensitive land cover type - approx. 65% (Southern Corridor) and 60 % (Northern Corridor), as well as very similar coverage of agricultural land with mutual difference of less than 10%.
Both identified OHL corridors have six crossings over permanent natural watercourses. The length of all these crossings would not require special technical design solutions.
No major constraints were identified from the social aspect – proximity to properties - that would constitute significant project compliance risk. Several particular locations with social sensitivities within the study area (1,000 metres wide corridor) which require further avoidance actions are identified along both OHL corridors.
Several cultural resources - eight and five archaeological sites are identified within study area (1,000 m wide corridor) along the identified corridors, respectively along the Southern Corridor and the Northern Corridor. None of these is directly crossed by the centerline of the OHL corridors.
Project Option 2
Project Option 2, Alternative 1 is located in two Macedonian municipalities: Gevgelija and Valandovo, passing through the administrative territory of four rural settlements with a total of 1,386 inhabitants.
No settlements are located in proximity to the proposed 400/110 kV substation - Alternative 2 of the Project Option 2.
Both alternatives of the Project Option 2 are located in environmental area of low sensitivity and no legally protected areas or internationally recognized areas are to be affected by the Project implementation.
No major constraints were identified from the social aspect – proximity to properties - that would constitute significant project compliance risk. Several particular locations with social sensitivities within the study area (1,000 metres wide corridor) along the Project Option 2, Alternative 1 which require further avoidance actions are identified.
The Alternative 1 – the corridor In-Out 400 kV OHL Dubrovo – Valandovo – crosses the protected cultural heritage site Gradishor-Mramor, posing a constraint of particular concern. If this alternative is selected as preferred one and put forward for further development, eventual corridor routing constraints or restrictions in respect to this designated site (including eventual need for its full avoidance, if possible) need to be verified by the competent authorities for protection of the cultural heritage throughout the upcoming stakeholder engagement process. 
[bookmark: _Toc67075964]Project Capital Costs 
The capital costs (CAPEX) for each of the identified options and alternatives have been estimated by inclusion of the following elements:
Costs of construction of new 2x110 kV line or 400 kV line
Costs of construction of new 400/110kV substation;
Costs of construction of 400 kV and 110 kV lines to be lead-in into the new substation;
Land acquisition, right of way and compensations costs, based on recent implemented projects
Project procedure costs (construction and other permits, design, project supervision and monitoring, etc.).
The overview of the calculated Project capital cost of each identified option and alternatives within the options is shown in the Table below.
	Project Options /
Alternatives within Options
	Project Costs (000 €)

	Option 0 (No Project)
	

	No Project 
	0

	Option 1
	

	Option 1 - Alternative 1
	16,890

	Option 1 - Alternative 2
	20,390

	Option 2
	

	Option 2 – Alternative 1
	21,530

	Option 2 – Alternative 2
	18,960

	Option 3
	

	Option 3 - Alternative 1
	36,000

	Option 3 - Alternative 2
	39,920


[bookmark: _Toc113018087]Table 3.1: Overview of costs per identified option
Note: The above costs include the costs related to the reconstruction of 110 kV OHLs Valandovo – Strumica 2 and Strumica 2 – Strumica 1 (Sub-project 2), although it does not affect the results of the selection process and the Multi-Criteria Assessment, due to the fact that this reconstruction will be done for each of the options.
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
In this stage of the Project development, the capital costs are considered as indicative.
The assessment results summarised in the Table above clearly demonstrate that all options are competitive in sense of project costs.
However, there is a significant difference of approximately 90% between Option 2 and Option 3, Alternative 2 (the most expensive option) and 236 % between Option 1 (the cheapest option) and Option 3, Alternative 2, related to the overall price.


Preliminary Economic Analysis
The following is a comparative overview of the results of the economic analysis for the Project options and alternatives within the options. The results of this economic NPV calculation and economic indicators for Macedonia are summarised in the following Table. 

	Economic
indicators
	Option 1
	Option 2
	Option 3

	
	Alternative 1
	Alternative 2
	Alternative 1
	Alternative 2
	Alternative 1
	Alternative 2

	Investment cost (000 €)
	16,890
	20,390
	21,530
	18,960
	36,000
	39,920

	NPV (000 €)
	52,407
	48,676
	158,023
	160,763
	85,408
	81,229


[bookmark: _Toc54892632][bookmark: _Toc66699784][bookmark: _Toc77107405][bookmark: _Toc78448854][bookmark: _Toc113018088]Table 3.2: Project economic indicators
Source: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]
Observing the values of positive NPV, the total benefit that the construction brings to the Macedonia amounts from 48.68 million EURO in Option 1, Alternative 2 to 160.76 million EURO in Option 2, Alternative 2 (expressed in the present value of money).
On the basis of the presented economic indicators, it can be concluded that the Project brings significant benefits for Macedonia. 
[bookmark: _Toc71559742][bookmark: _Toc112940897]Selection of Preferred Option
[bookmark: _Toc71559743][bookmark: _Toc112940898]Evaluation of Options - Multi-Criteria Analysis
The Multi-Criteria Analysis procedure requires (i) the establishment of the set of criteria that should measure each option’s / alternative’s performance against the objectives, and (ii) the assessment of the options / alternatives. The assessment has included the following steps:
Definition of the criteria “weights”, in order to reflect and illustrate their relative importance; 
Scoring of each option against the criteria;
Combination of weights and scores to calculate each option’s overall score;
Ranking the options according to their scores.
Three main criteria categories have been defined for the Project (Table below): (i) network and market based criteria, with two sub-categories – non monetised benefits and monetised benefits and costs; (ii) engineering or technical criteria, and (iii) environmental and social criteria, with two sub-categories - environmental elements and social elements. Comparative assessment of these three categories and associated sub-categories has resulted in the category weights as presented in the Table below.
Each criteria category consists of different selected criteria, as documented in the respective report[footnoteRef:53]. [53:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Selection of the preferred Option, September 2021 [Ref.4]] 



	No.
	Criteria category (group of indicators)
	Weight (%)

	
	Network and market based
	

	1
	Non-monetised benefit elements, based the following sub-criteria:
· Variation of CO2 emission
· RES integration
· Evacuation capacity
· Spilled energy from RES
	20

	2
	Monetised benefit and cost elements, based the following sub-criteria:
· Benefit / cost ratio
· Socio-economic Welfare
· Variation of grid losses
	25

	
	Sub-total:
	45

	
	Engineering / Technical 
	

	3
	Technical elements and location assessment, based the following sub-criteria:
· Terrain conditions and topography for the new substation and the corridors for the new overhead lines
· Climate parameters for the new transmission infrastructure
· Land availability for the new 400/110 kV substation
· Availability of free OHL corridors for new conections of renewable energy sources
· Required upgrade of existing transmission assets (line and substations)
	25

	
	Sub-total:
	25

	
	Environmental and social 
	

	4
	Environmental elements, based the following sub-criteria:
· Climate resilience (climate adaptation)
· Biodiversity and sensitive zones (forests, wetlands, flood plains, riparian areas, geological and water environment)
· Designated areas - legally protected areas / internationally recognised areas 
· Sensitive or valued landscapes
	15

	5
	Social elements, based the following sub-criteria:
· Proximity to people and settlements
· Community health and safety (e.g. public exposure to electromagnetic fields, audible noise caused by corona effect during operation) 
· Valued land uses – agricultural land, woodland (land acquisition and involuntary resettlement needs)
· Impacts on cultural and archaeological heritage
	15

	
	Sub-total:
	30

	
	Total (1 to 5):
	100


[bookmark: _Toc113018089]Table 3.3: Criteria categories for Multi-Criteria Analysis, with their weighting factors
[bookmark: _Toc71559744][bookmark: _Toc112940899]Selection of Preferred Option
The selection process of the preferred option via the above MCA approach and methodology and based on the evaluation of each identified option against the selected criteria has indicated that preferred option would be the Option 2, Alternative 2 - New 400/110 kV SS Miletkovo and lead in-out of existing 400 kV OHL Dubrovo – Thessalonica (GR).
The rationale behind this recommendation is as follows [Ref.4]:
System studies and economic assessment
According to the results of system studies, Option 2 is indicated as the best one from the reduction of energy curtailed from RES in the Project region, from the biggest losses reduction, and increase of additional capacity reserve.
From economic assessment point of view, the development brings sufficient monetised benefits to Macedonia and it is economically viable for the society and the national economy as a whole. The assessment has indicated the preferred option (Option 2, Alternative 2) is the most viable option / alternative from economic point of view.
Technical assessment and E&S aspects
From the technical as well as from the environmental and social perspective, the Option 2, Alternative 2 is superior in comparison to other identified options and respective alternatives, since:
· It does not require construction of new long 110 kV or 400 kV overhead line and, therefore, it implies the least land-take needs and land cover / land use changes;
· It implies the least interventions (reconfiguration and extensions) in the existing transmission assets in the Project region and, therefore, the least impact on the existing operation of the power system;
· There are no settlements in proximity to the Project locations and no operational community safety risks (e.g. public exposure to electro-magnetic radiation or nuisance due to corona noise) are likely to occur;
· It implies the least potential impact magnitude to sensitive habitats in the Project region;
· It does not interact with any legally protected area or internationally recognised area in the Project region;
· It implies the least potential impact magnitude on agricultural land and, therefore, will likely result in the least compensation arrangements;
· There are no cultural heritages sites and resources in proximity to the Project locations.
The preferred option of the wider development as a whole consists of the following components:
Sub-project 1: Construction of a new 400/110 kV SS Miletkovo, located in Miletkovo area (Gevgelija municipality), with its connection to the existing 400 kV and 110 kV transmission network via the following interventions:
· In-out, approx. 0.5 km long, connection with the existing 400 kV line from SS Dubrovo to Thessalonica (GR)
· Reconstruction of the the existing approx. 6.4 km long 110 kV transmission line from SS Valandovo to SS ‘EVP’ Miletkovo and its extension to the new 400/110 kV SS Miletkovo.
· Construction of a new approx. 1.8 km long 110 kV OHL connector with the existing SS ‘EVP’ Miletkovo
Sub-project 2: Reconstruction of the existing 110 kV transmission line between Valandovo and Strumica (this Project).
Based on the subsequent review and consultative process with key relevant stakeholders[footnoteRef:54], this proposal was accepted by MEPSO in their capacity as Project Beneficiary and EBRD in their capacity as lead IFI in October 2021 and it was selected as preferred option for further development and E&S assessment.  [54:  For more details see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Stakeholder Engagement Plan, March 2022 [Ref.5]] 
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[bookmark: _Toc112940900]Legal Requirements
This section sets out the regulatory framework providing a summary of the relevant Macedonian legal framework and also the international standars and guidelines. The potential gaps or differences between these are further noted in each respective impact assessment topic under description of relevant topic’s legislation and standards. When Macedonian national regulations differ from international requirements, the Project will meet whichever of the standards is the stringent.
[bookmark: _Toc112940901]Macedonian Requirements
[bookmark: _Toc112940902]Environmental Appraisal of Projects
Environmental Impact Assessment
An Environmental Impact Assessment (EIA) of certain projects is required to be carried out in Macedonia in accordance with the Law on the Environment and associated secondary legislation. This law regulates the administrative procedure for environmental impact assessment for projects that are likely to cause significant effects on the environment. It also defines the scope the EIA study (EIA Report), the requirements for stakeholder engagement and the public involvement process.
According to this law, the EIA is to be completed before development consent is granted by the respective Macedonian competent authority in the form of approval for project implementation. For a project such is this transmission development, development consent is granted via a construction permit, issued in compliance with the Macedonian Law on Construction.
The projects that may require EIA process are determined by the “Decree on determining of projects and criteria upon which the need for an environmental impact assessment is established” (OG of RM no.74/05, 109/09 & 164/12 – EIA Decree). This legal instrument transposes the requirements of the EU EIA Directive[footnoteRef:55]. [55:  Council Directive on the assessment of the effects of certain public and private projects on the environment (Council Directive on the assessment of the effects of certain public and private projects on the environment)] 

The general EIA procedure includes three main steps:
(i) Screening process - a process during which the competent authority determines whether an EIA is required for a certain project when a notification of intention to implement a project is submitted.
(ii) Scoping process - a process during which the competent authority determines the content and extent of the matters which should be covered by the EIA Report.
(iii) Review process - a process of checking the adequacy of the EIA Report as one of the main ‘safeguards’ built into the EIA process.
The Macedonian Ministry responsible for environmental matters (i.e. the Ministry of Environment and Physical Planning) is the competent administrative authority for the EIA process.
The key EIA framework in Macedonia is further defined by a set of secondary legal acts, including:
Decree determining projects for which and criteria on the basis of which the screening for an environmental impact assessment shall be carried out
Rulebook on the information contained in the notification of intent for the project implementation and procedure for determining the need for assessment of the environmental impact of the project (OG of RM no.33/06)
Rulebook on the content of the requirements which should be met by study for environmental impact assessment from the project (OG of RM no.33/06)
Rulebook on the content of the publication of the notice of intention to implement the project, the decision by the need to assess the environmental impact, the study to assess the impact of the project on the environment, the report on the adequacy of the study for environmental impact assessment from the project and the decision to approve or reject the project implementation as well as the manner of public consultation (OG of RM no.33/06)
Rulebook on the form, content, procedure and manner of preparation of the report on the adequacy of the study to assess the impact of the project on the environment and the procedure for authorization of persons from the list of experts to assess the impact on the environment that will prepare report (OG of RM no.33/06).
OHL developments fall within the scope of the Macedonian EIA Decree in the:
(i) Annex I – Projects which are subject to compulsory EIA, Section 17 – “Overhead transmission lines of 110 kV voltage or higher, and longer than 15 km”. 
(ii) Annex II – Projects which may be subject to EIA (formalised screening is required), Section 3 - Energy, item ‘b’ – “Industrial installations for transmission and distribution of gas, steam and hot water and for transmission and distribution of electricity with overhead lines (projects not included in Annex I).” 
In wider context, the EIA Decree foresees a possibility for existing projects listed in this regulation which are subject to change to be subject to EIA. These are listed in Annex II:
(iii) Annex II – Projects which may be subject to EIA (formalised screening is required), item 16 – “Any modification or extension of the projects listed in Annex I or Annex II, existing, approved, executed projects or projects in the process of implementation, which could have significant adverse effects on the environment.”
Note: In wider context, the Macedonian Law on the Environment represents the key environmental framework and, inter alia, regulates: the principles for environment protection and sustainable development, planning aspects and documents for environment protection, subjects and instruments for environment protection, environment monitoring and information system, public involvement in environment matters, financing issues and supervision aspects.
Non Environmental Impact Assessment Projects
For projects which are not listed in the EIA Decree or are listed in Annex II of the Macedonian EIA Decree and for which the competent authority determines that an EIA is not required, the project proponent may be requested to prepare a Report (‘Elaborate’) for Environment Protection[footnoteRef:56] in compliance with the requirements stipulated in the Macedonian Law on the Environment. The projects for which such ‘Elaborate’ is required are determined by a respective decree – Decree on projects and activities for which preparation of an Elaborate for Environment Protection is compulsory (OG of RM no.80/09 & 36/12). [56:  In Macedonian: ‘Елаборат за заштита на животната средина’.] 

According to this decree, section V – Energy, item 7, an ‘Elaborate’ is to be prepared for:
(i) “Industrial installations for transmission and distribution of gas, steam and hot water and for transmission and distribution of electricity with overhead lines”.
Summary
An overview of the Macedonian regulatory context for an environmental appraisal of projects is provided in the Figure below.
[image: ]
[bookmark: _Toc92824261][bookmark: _Toc112941133]Figure 4.1: Brief summary of the Macedonian regulatory context for environmental appraisal of projects
Project Category
The Project includes a reconstruction of an existing 110 kV transmission line, by
Construction of a new overhead line with an approximate length of 14.2 km, by utilising the route of the existing one, and
Construction of an underground transmission cable with an approximate total length of 4.45 km. .
As such, according to the national EIA Decree, it is not a subject to compulsory EIA, since it does not meet the cumulative thresholds set under Annex I (Section 17)[footnoteRef:57] of the EIA Decree. [57:  Section 17 of the national EIA Decree’s Annex I: ‘Overhead transmission lines of 110 kV voltage or higher, and longer than 15 km’.] 

The need for an EIA would be determined by the Macedonian EIA authority (MEPP) on case-by-case approach through a formalized administrative screening procedure based on an official application[footnoteRef:58]) (request) for establishing the need for EIA. This application is to be submitted to MEPP by MEPSO, in a format prescribed by the relevant national legislation.  [58:  ‘Notification of intent to implement a project’. The scope of this document is legally determined by the ‘Rulebook on the information contained in the notification of intent to undertake a project and the procedure for establishing the need for environmental impact assessment of a project’ (2006).] 

According to the publically available information for the recent projects of similar type, scale and nature, EIA has not been required by the national competent authority. In addition, due to the existing baseline conditions described in this Report and based on the screening exercise presented in the respective project’s ESIA Scoping Report[footnoteRef:59], it is assumed that no national EIA will be required for the Project. [59:  For more details, see: WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; ESIA Scoping Report, January 2022 [Ref.6]] 

[bookmark: _Toc112940903]Key Environmental Legislation
Law on Nature Protection (Official Gazette of RM no. 67/04 and its amendments). This law regulates the nature conservation and promotion via protection of the biological and landscape diversity as well as the natural heritage. It identifies principles for nature protection, inter alia: principle for sustainability, precautionary principle, prevention principle and user-pays principle and sets the legal bases for protection of habitats, ecosystems and species. In addition, the law regulates the legal bases for establishment of a coherent ecological network, including the European Natura 2000 Network. The law also determines the planning documents for nature protection and the legal bases for protected areas (proclamation, categorization, management) - natural reserves, national parks, natural monuments, etc. as well as the legal basis for protected species.
Law on Noise Protection in the Environment (Official Gazette of RM no. 79/07 and its amendments). This law regulates protection against noise in the environment and determines measures for mitigation of harmful effects of the noise on human health, including normative, urban planning and technical measures as well as preparation of strategic noise maps and action plans. It also regulates the aspects related to measurement of noise levels in the environment. This law excludes noise in a working environment.
Law on Ambient Air Quality (Official Gazette of RM no. 67/04 and its amendments). This law sets the air quality standards and regulates air quality monitoring, air protection measures, air quality assessment, planning documents for air quality management, inspection and supervision, etc.
Law on Waters (Official Gazette of RM no. 87/08 and its amendments). This law introduces watershed management approach and regulates the legal status and manner for integrated water management, types of water infrastructure, planning aspects and water management strategies and plans, water use, water protection against pollution, monitoring of water quality, water information system, protection against floods, etc.
Law on Waste Management (Official Gazette of RM no. 68/04 and its amednments). This law regulates the types and classification of waste, waste management planning, rights, obligations and responsibilities of legal bodies and physical persons, conditions for issuing waste licenses, inspection and supervision, etc.
Package of legislation for managing different groups / types of waste:
· Law on Management of Packaging and Packaging Waste (Official Gazette of RM no. 161/09 and its amendments) 
· Law on Batteries and Accumulators and Waste Batteries and Accumulators (Official Gazette of RM no. 140/10 and its amendments)
· Law on Management of Electrical and Electronic Equipment and Waste Electrical and Electronic Equipment (Official Gazette of RM no. 6/12 and its amendments)
[bookmark: _Toc112940904]Key Social Legislation
Social Issues
Law on Social Protection (Official Gazette of RM no.79/09 and its amendments). Social welfare and protection in Macedonia comprises of services and benefits from the tax-financed social welfare system (social prevention – which according to the Law on Social Protection includes - educational and advisory work, development of self-assistance forms, volunteering work etc., institutional care, non-institutional care and monetary assistance) and contributory- based social insurance system (pensions and disability, health and unemployment insurance).
Law on Housing (Official Gazette of RM no. 99/09 and its amendments). This law envisages the possibility for renting state-owned apartments to socially endangered and homeless persons in accordance with the Law on Social Protection. This Law deals, among other things, with the issue of social housing and the housing of the vulnerable groups (children without parents or without parental care, users of social and permanent financial assistance, persons affected by natural disasters, disabled persons and persons who need assistance and care by other persons, the socially endangered persons belonging to the Roma community, lone parents with minor children).
Law on Pensions and Disability Insurance (Official Gazette of RM no. 53/13 and its amendments). This law defines the obligatory pension insurance of workers under working contract and the natural persons performing activity, the bases of the capital funded pension insurance, as well as the special conditions how certain categories of insured persons receive the right to pension and enjoy disability insurance. The rights deriving from the pension and disability insurance are the following: right to age-related pension, right to disability pension, right to re-allocation to other adequate, working post, right to adequate employment, right to re-qualification or higher qualification and right to adequate financial compensations, right to family pension, right to monthly compensation for physical damage, and right to minimal pension.
Law on Equal Opportunities of Women and Man (Official Gazette of RM no. 06/12 and its amendments). This law defines basic and special measures for establishing equal opportunities for women and men, competences, tasks and duties of the responsible actors for ensuring equal opportunities, the procedure for determining a non-equal treatment of women and men, and the related issues. It aims to promote the principle for establishing equal opportunities for women and men in political, economic, social and education fields, as well as in all other aspects of social life.
Labour and Working Conditions
Law on Labour Relations (Official Gazette of RM no. 92/07 and its amendments). This, as a pillar for legislation related to labour, defines labour relations between employees and employers established on the basis of an employment (work) contract. In details, this law regulates all of the specific duties and rights of both, the employers and the employees when concluding and are under employment contract and in particular the ones in relation to the performance of the work.
Law on Occupational Health and Safety (Official Gazette of RM no. 92/07 and its amendments). This law requires employers to take all the necessary measures and maintain acceptable working conditions. Employees are under the obligation to ensure acceptable level of occupational health and safety. Employers:
· must inform the employees of the occupational risks and preventative measures that must be taken to address these risks
· must inform employees of their legal rights and obligations and must provide the employees with the necessary training on occupational health and safety
· are responsible for the provision of a safe working environment and must provide workers all the required personal protective equipment
· must regularly check this and all other health and safety equipment and ensure that it is in good working order
· must take necessary measures to prevent occupational illnesses
· must prepare a health and safety plan prior to the commencement of construction works.
Relevant subsidiary legislation to support implementation of this law includes, inter alia:
· Rulebook for personal protective equipment that uses employees at work
· Rulebook on the minimal requirements for workers’ health and safety at workplace
· Rulebook on the minimal requirements for safety and health at work for temporary and mobile construction sites
· Rulebook for occupational health and safety at work for workers exposed on risk of noise
· Other extensive list of subordinated Rulebooks covering working conditions in various environments
Law on Employment and Insurance in a case of Unemployment (Official Gazette of RM no. 112/14 and its amendments). This law regulates the issues of labor exchange, rights and obligations of employers, the unemployed, other job seekers and the obligation of the country, in relation with the employment and insurance related to unemployment and other issues important for employment. Pursuant to the principle of equal treatment, it is prohibited employment discrimination on the basis of marital status, family status, color of skin, sex, language, political or other persuasion, trade union activity, nationality, social status, disability, age, ownership, social or other status.
Law on Protection from Harassment at Work (Official Gazette of RM no. 79/13 and and its amendments). This law regulates the rights, obligations and responsibilities of employers and employees related to the prevention of psychological and sexual harassment at work place and place of work, measures and procedures for protection against harassment in the workplace, as well as other issues related to the prevention and protection from harassment at work place.
Land Acquisition / Resettlement
Law on Expropriation (Official Gazette of RM no. 95/12 and its amendments). This law regulates the procedure for expropriation of property for projects that are of public interest and the connected rights for real estates (immovable properties).
Cultural Heritage
Law on Protection of Cultural Heritage (Official Gazette of RM no. 20/04 and its amendments). This law specifies the types, categories, identification, manners of settling under protection and other instruments of the cultural heritage protection, the regime of protection and use of cultural heritage, rights and obligations of holders and limitations of the property right on the cultural heritage of public interest, the organisation, coordination and supervision, professional titles and other issues significant for the unity and the functioning of the cultural heritage protection system in Macedonia.
Stakeholder Engagement
Package of legislation for public disclosure and consultation activities. Public disclosure and consultation activities are mandatory organized in connection to the preparation of project documentation and related strategic and other studies, under the following laws:
· Law on Urban and Spatial Planning (Official Gazette of RM no. 51/05 and its amendments)
· Law on the Environment (Official Gazette of RM no. 53/05 and its amendments)
· Law on Construction (Official Gazette of RM no. 130/09 and and its amendments)
· Law on Expropriation (Official Gazette of RM no. 95/12 and and its amendments)
· Law on Access to Public Information (Official Gazette of RM no. 13/06 and its amendments)
· Law on Acting upon Complaints and Proposals (Official Gazette of RM no. 82/08 and its amendments).
[bookmark: _Toc112940905]International Requirements
[bookmark: _Toc66656141][bookmark: _Toc112940906]European Bank for Reconstruction and Development
In the current stage of Project development (feasibility study and Conceptual Design), this Project is being assessed against the requirements of the EBRD Environmental and Social Policy (2019). This policy sets out a series of Performance Requirements (PRs) (Table below) which provides clear guidance on the expectations of the EBRD in terms of project scope, assessment and environmental and social performance expectations.
	Performance Requirement

	PR 1: Assessment and Management of Environmental and Social Risks and Impacts – outlines the responsibilities of the client in the process of assessing the potential environmental and social impacts and issues associated with the Project, and developing and implementing procedures for managing and monitoring these impacts and issues. This PR notes the key role of engagement with the Project stakeholders.

	PR 2: Labour and Working Conditions – recognises that good human resources management and a sound worker-management relationship based on respect for workers’ rights, including freedom of association and right to collective bargaining, are key to the sustainability of business activities. 

	PR 3: Resource Efficiency and Pollution Prevention and Control – recognises that these are essential elements of environmental and social sustainability and projects must meet good international practice (GIP) and use best available techniques. Projects must implement the mitigation hierarchy; rectify environmental damage at its source, and the “polluter pays” principle. The project-related impacts and issues associated with resource use, and the generation of waste and emissions need to be assessed in the context of project location and local environmental conditions.

	PR 4: Health, Safety and Security – recognises the importance of avoiding or mitigating adverse health and safety impacts and issues associated with project activities on workers, project-affected communities and consumers.

	PR 5: Land Acquisition, Restrictions on Land Use and Involuntary Resettlement– recognises the long-term hardship and impoverishment for persons and communities affected by involuntary resettlement, as well as the environmental damage, and adverse socio-economic impacts in areas to which they have been displaced. The PR requires that involuntary resettlement should be avoided. However, where it is unavoidable, resettlement should be minimised and appropriate measures to mitigate adverse impacts on displaced persons and host communities should be carefully planned and implemented.

	PR 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources – recognises that the conservation of biodiversity and sustainable management of living natural resources are fundamental to environmental and social sustainability. The objective of biodiversity conservation and sustainable management of living resources must be balanced with the potential for utilising the multiple economic, social and cultural values of biodiversity and living natural resources in an optimised manner.

	PR 7: Indigenous Peoples – recognises that the identities, cultures, lands and resources of Indigenous Peoples are uniquely intertwined and especially vulnerable to changes caused by some types of investments so that their languages, cultures, religions, spiritual beliefs and institutions may be threatened. These characteristics expose Indigenous Peoples to different types of risks and severity of impacts, including loss of identity, culture and natural resource-based livelihoods, as well as exposure to impoverishment and disease. This PR is not applicable for the Project

	PR 8: Cultural Heritage – recognises the importance of cultural heritage for present and future generations. The aim is to protect cultural heritage and to guide clients in avoiding or mitigating adverse impacts on cultural heritage in the course of their business operations. The clients are expected to be precautionary in their approach to the management and sustainable use of cultural heritage.

	PR 9: Financial Intermediaries – recognises that FIs assume delegated responsibility for the environmental and social assessment, risk management and monitoring of the activities funded by them. This PR is not applicable for the Project

	PR 10: Information Disclosure and Stakeholder Engagement – recognises the importance of an open and transparent engagement between the developer, its workers, the local communities directly affected by the Project and, where appropriate, other stakeholders. Such engagement is also a way of improving the environmental and social sustainability of projects and can lead to improved financial, social and environmental outcomes, together with enhanced community benefits. Stakeholder engagement is central to building strong, constructive and responsive relationships which are essential for the successful management of a project’s environmental and social impacts and issues. To be effective, stakeholder engagement should be initiated at an early stage of the project cycle.


[bookmark: _Toc113018090][bookmark: _Toc66656142][bookmark: _Toc66476756]Table 4.1: Performance Requirements of the European Bank for Reconstruction and Development
[bookmark: _Toc112940907]Key EU Directives
The EU Environmental Impact Assessment Directive


The EU Directive on Environmental Impact Assessment (EIA Directive 2014/52/EU[footnoteRef:60]) defines the requirements for assessment of the potential effects on the environment by defined public and private development projects that are expected to have significant impact on the environment. The public and other interested parties are to be consulted on the EIA as public consultation is a key feature of environmental assessment procedures.  [60:  Directive 2014/52/EU of the European Parliament and of the Council of 16 April 2014 on the assessment of the effects of certain public and private projects on the environment, Official Journal of the European Union] 

The EIA procedure as regulated by the EIA Directive can be summarized as follows: the developer may request the competent authority to say what should be covered by the EIA information to be provided by the developer (scoping stage); the developer must provide information on the environmental impact (EIA Report); the environmental authorities and the public must be informed and consulted (reviewing stage); the competent authority decides, taken into consideration the results of consultations. The public is informed of the decision afterwards and can challenge the decision before the courts.
The approach to EIA set out by the EU EIA directive is closely aligned to the EBRD Environmental and Social Policy, insofar as there is a requirement to assess the potential impacts where likely significant effects are anticipated. The assessment must also provide a description of the mitigation measures to prevent, reduce and where possible offset any significant adverse effects on the environment. 
Other Key EU Directives
Directive 2009/147/EC of the European Parliament and of the Council of 30 November 2009 on the conservation of wild birds[footnoteRef:61]. The Birds Directive aims to protect all wild bird species naturally occurring in the European Union. [61:  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0147] 

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora[footnoteRef:62]. The Habitats Directive ensures the conservation of a wide range of rare, threatened or endemic animal and plant species. The rare and characteristic habitat types are also targeted for conservation in their own right. [62:  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31992L0043] 

The EU Birds and Habitats Directives form the cornerstones of Europe’s legislation on nature conservation. The overall objective of the two directives is to ensure that the species and habitat types they protect are maintained, or restored, to a favourable conservation status throughout their natural range within the EU. Therefore, where EU law requires an environmental impact assessment of a proposed development project to be undertaken, that assessment will often consider the potential effects of the proposed development project upon protected habitats and species. 
In addition the following EU Directives are considered as of key importance for the Project:
· Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive 2008/98/EC on waste[footnoteRef:63]. The Waste Directive lays down some basic waste management principles. [63:  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32018L0851] 

· Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste electrical and electronic equipment (WEEE)[footnoteRef:64]. The WEEE Directive lays down the basic rules on treating waste electrical and electronic equipment, to contribute to sustainable production and consumption. [64:  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32012L0019] 

· Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for Community action in the field of water policy[footnoteRef:65]. The WFD Directive, aimed at implementing comprehensive water protection in the European river districts. [65:  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32000L0060] 





[bookmark: _Toc112940908]Approach to Assessment
[bookmark: _Toc48829051][bookmark: _Toc71559749][bookmark: _Toc112940909]Source of Information
The following sources of information were used in collating the E&S assessment documentation:
Information from the Project Developer (MEPSO);
Information from the Project engineering team;
Information from statutory stakeholders and other interested parties;
Published information, including relevant national / regional / local plans;
Unpublished records made available by stakeholders;
Relevant topographic and thematic maps; and
Field visits and surveys carried out during the E&S assessment process.
[bookmark: _Toc48829052][bookmark: _Toc71559750][bookmark: _Toc112940910]Project Design Status and Level of Details of the Assessment
[bookmark: _Toc48829053][bookmark: _Toc71559751]In this stage, the Project is developed to a feasibility level - to a detail considered sufficient to establish that the proposed developments are technically feasible and to allow initial assessment of their environmental and social integrity and effects, i.e. to a level of Technical Assessment[footnoteRef:66] (Conceptual Solution) that corresponds to a Feasibility Study. Therefore, the level of detail of the present E&S assessment is compliant with that of the Project’s Conceptual Solution whose content and scope are not specifically regulated by the relevant Macedonian legislation[footnoteRef:67]. As such, the Conceptual Solution is not considered as formalised design document and no administrative consenting process for its adoption by the competent authorities is required. According to the general practice, this Conceptual Solution (in Macedonian: ‘Konceptualno reshenie’[footnoteRef:68]) contains in particular data on: macro-location and general disposition of the facility / infrastructure; technical-technological conception of the facility / infrastructure; the manner of providing the supporting infrastructure; possible variants of spatial and technical solutions from the point of view of fitting into space; natural conditions; functionality and rationality of the project solution.’ The Feasibility Stuidy and the Technical Assessment (Conceptual Solution) comply with the respective EBRD requirements. [66:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]]  [67:  Law on Construction (Official Gazette of RM no. 130/09 and its amendments) and associated by-laws]  [68:  “Концептуално решение”] 

Further design, including precise new location of towers (if deemed required) and new access roads (where necessary) will be undertaken once the more detailed technical design (Preliminary Design and Detailed Design) as required by the Macedonian relevant legislation are developed and prior to construction commencing. This change or refinement of the feasibility design (Conceptual Solution) will be within the limits of deviation defined as a 500 m wide planning corridor along the existing transmission line where individual towers can be moved laterally or longitudinally. It is anticipated that the majority of the refinement of the current feasibility design (if necessary) will be within this corridor/buffer and, taken into the consideration the nature and the scale of Project, further design development or refinement in this regard is not likely to be undertaken. Where technical details of the Project have still to be finalized, such as detailed construction methods, etc., standard practice assumptions are made in the E&S assessment to allow potential impacts to be identified and appropriate mitigation formulated (see Section 5.9).
[bookmark: _Toc112940911]Managing Changes to Design
This E&S Assessment Report has been prepared based on the Project’s Technical Assessment[footnoteRef:69] (Conceptual Solution) that corresponds to a Feasibility Study as described in the previous sub-section. As stated above, as usual for projects of this scale, further design development or refinement outside of the 500 metres wide planning corridor is not likely to be undertaken. Any changes to the design within these areas have been assessed by the E&S assessment process and will not require re-assessment or approval by Project parties (including the Lender) as well as the Macedonian competent authorities.  [69:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]] 

However, if changes to design beyond these limits occur, they will require further E&S consideration and may be subject to supplementary assessment. If these changes are material, they may require approval by Project parties. This process is described in the Management of Change Procedure (MCP) as described in the Project’s Environmental and Social Management Plan.
The MCP sets out how the potential environmental and social implications of design changes would be assessed. The assessment of the design change would aim to ensure that adequate mitigation is adopted to minimise and avoid effects where any deviations to the Project described in the Technical Assessment and this E&S Assessment Report are proposed. 
Potential changes can be triggered at either the design stage of the Project implementation or during construction and can be initiated by various stakeholders (MEPSO, the Lender, concerned community or the Contractor). Regardless of the trigger source, any potential changes in design would be formally processed through the MCP. MEPSO has the overall responsibility for the management of the MCP. During the upcoming Project development phases (Preliminary Design and Detailed Design) and the construction period, MEPSO would play a key role in the implementation of the MCP. 
[bookmark: _Toc112940912]Approach to the Assessment
A common approach to the assessment of each E&S topic was followed and reporting the assessment of each relevant topic in the E&S appraisal is structured using a similar format as far as possible. This included:
establishing the key baseline conditions of the receiving environment through a combination of desk review and site visits;
identifying and assessing the changes on that receiving environment (potential impacts) which the Project could have - adverse and beneficial – based on a set of assessment criteria;
determining the significance of those changes (potential impacts) as a function of their predicted magnitude and the sensitivity/ value of the resource/ receptor being affected. This was an iterative process, whereby the E&S team was informing the engineering team about the potential for adverse effects from the Project and, consequently, the engineering team was taking into account these issues in refining the Conceptual Solution in order to avoid, as much as possible, those effects; and
prescribing key mitigation for those impacts which are likely to have, either by themselves or in combination with other impacts, a significant adverse environmental or social effect. This mitigation is designed to prevent, reduce and, where possible, offset any significant adverse effects.
[bookmark: _Toc48829054][bookmark: _Toc71559752][bookmark: _Toc112940913]Interaction with the Technical Design 
The E&S appraisal and Conceptual Solution processes interact with each other, with both being informed by two-way communication, combined with ongoing consultation and discussion with various relevant project stakeholders. 
This process of synergy, based on the views / inputs from the E&S appraisal, has interacted with the design process from the earliest Project development stage. Such approach has informed the design process with relevant early E&S-related proposals in the scope of the process for selection of the preferred Project option thus achieving ‘mitigation through design’ precautionary goal for impact avoidance. This approach further continued throughout the main E&S appraisal stage in order to reduce the likelihood of the Project being designed on a basis that already has built-in negative E&S effects which could have been avoided.
The process of synergy continued until the engineering design (Conceptual Solution) was optimised and sufficiently fixed for E&S appraisal to be finalised – so that the E&S assessment is based on the likely significant effects of the final optimised Conceptual Solution.
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Study areas were defined individually for each topic, according to the geographic scope of the potential impacts or of the information required to assess those impacts. They were based on the boundary of OHL corridor, i.e. the land anticipated to be potentially required temporarily and/or permanently for the construction, operation (including land subject to restrictions) and maintenance of the Project at the time of preparation of this E&S Assessment Report and taking into consideration the specifics of the receptor / resource being assessed.
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[bookmark: _Toc112940916]Introduction
A comprehensive understanding of existing environmental and societal baseline conditions in the Project region is essential prerequisite for sound identification and assessment of potential impacts from the proposed developments. Understanding the baseline allows the measurement of changes that would be caused by the Project. The process for collecting the baseline environmental and social data was based on:
Desk studies (i.e. legally defined quality standards for environmental media and emission limit values; existing literature, strategic / planning documents, statistics, databases and reports from various relevant organizations; as well as available internet sources and other similar projects).
Site visits and walkover observations to identify the area of influence (study area) and to collect required supplementary data along the OHL corridor (i.e. biodiversity survey; landscape assessment; land-use observation; etc.), as well as benefiting from various field surveys carried out for the purposes of the engineering design.
[bookmark: _Toc112940917]Summary of Baseline Surveys
In order to determine relevant baseline environmental and social conditions within the study areas detailed surveys were undertaken during the assessment. These are outlined in the Table below (for the wider development scheme, i.e. including both its components / sub-projects). The scope of these surveys was determined through desk study and an initial walkover survey, undertaken on 10 September 2020. The field surveys were undertaken from 25 and 28 May 2021 and from 18 and 20 August 2021. The findings obtained from these surveys for each relevant topic are reported in respective sections of this Report. 
	Baseline survey
	Goal and Scope

	Air quality
	Key sources of air emission within 200 m of the centreline of the alignment of the transmission line were observed to gain indicative air quality baseline situation. There are no measurements of the ambient air quality within the study area or in wider region. Key air pollution source is the traffic network. . Other sources of seasonal air pollution in the environment are the air emissions during heating season and from agricultural activities. No significant industrial facilities are present in the area. The area is not densely populated and is predominantly rural in nature, with an exemption of the OHL section through urban zones in Strumica where air quality likely exceeds ambient limit values in particular cases.

	Geological and water environment
	The geological environment within 500 m wide corridor along the transmission line (within 250 m of the centreline of the alignment) was observed, with the expected characteristics of the rock masses, and any significant engineering-geological phenomena and processes. The terrain in the study area as a whole is considered as stable, without occurrence geological hazards (slips and landslides, erosion). Site specific issues may be possible but these were not taken into consideration in this Project development stage. 
Groundwater levels were registered within the expected range for periods of the year when the surveys were carried out.
In addition, watercourses that would be affected by the Project, with their character of flow (continuous or occasional) were registered. 

	Noise
	Key sources of noise within 2,000 m wide corridor along the transmission line (within 1,000 m of the centreline of the alignment) were observed to gain indicative noise baseline situation. There are no measurements of the environmental noise neither within the study area nor in wider region. Key noise source is the traffic network, as well as agricultural activities. No significant industrial facilities are present in the area. The area is not densely populated and is predominantly rural in nature, with an exemption of the OHL section through urban zones in Strumica where background urban noise likely exceeds ambient noise limit values in particular cases.

	Land use / land cover
	Land cover was assessed within 1,000 m wide corridor along the transmission line (within 500 m of the centreline of the alignment), including the proposed location of the substation based on the Corine Land Cover (CLC 2018). The land cover was calculated in ArcGIS for both sub-projects, separately. A land cover map was also elaborated and presented in this scoping report. The land cover in the Project area is dominated by agricultural land cover types (52.7%) as well as forests (29.3%) and s significant percentage of urban and industrial areas (9.6%).

	Biodiversity and natural heritage
	A Study area was defined in order to assess the biodiversity which consists of at least the buffer of 1,000 m along the transmission line (indirect impacts), the proposed location of the substation, the whole of the protected area (Cham Chiflik).
The baseline is based on the desk-based information, map of ecosystems of Macedonia, and biodiversity field surveys. Most of the data on habitats and species presented in this report are from the field observations.
The Project was analyzed from the aspect of the vegetation, flora and habitats as well as presence of protected and designated sites (with national or international importance). Habitats were identified according to different classification systems (trivial, EUNIS, Bern Convention, EU Habitats Directive).
Valorization of habitats was performed based primarily on EU Habitats Directive and Bern Convention.
Valorization of flora was also performed on the basis of national and international criteria as well as expert assessment. 
Valorization of fauna (Bern convention, EU Habitats Directive, EU Birds Directive, Global, European and national red lists, Law on hunting, Law on Nature Protection) showed presence of a number of important species. 
Assessment of Critical Habitat (CH) and Priority Biodiversity Features (PBF) was performed according to the EBRD PR6 guidelines. 

	Landscape
	Five landscape types were identified within the study area - 1,000 m wide corridor along the transmission line (within 500 m of the centreline of the alignment). These are classified according to the Macedonian Strategy for Nature Protection as follows: 1) Rolling submediterranean landscape (pseudo-maquis). 2) Thermophilous degraded forests landscape. 3) Flatland sub-Mediterranean agricultural landscape. 4) Rolling rural landscape and 5) Urban landscape (Strumica). 

	Social-economic context: Settlements
	All potentially affected settlements within the study area - 2,000 m wide corridor along the transmission line (within 1,000 m of the centreline of the alignment) were visited and on-site observation was performed in order to determine the general way of life of the inhabitants, their way of livelihood provision, dwelling, state of the communal infrastructure, road connections, presence of social facilities and its use, administrative facilities and other features that will successfully ease in proper understanding of the local life and needs/aspirations of these people.
Each of the rural settlements that are within the study area was examined, and in all potentially affected settlements local residents (1-3 people) unstructured interview was performed.
Urban settlements are much complex entities, but these techniques were also applied, separately, but to multiple locations of the affected parts of the cities (Valandovo, and particularly Strumica). 

	Social-economic context: Residenital and other properties
	Field surveys along the existing transmission line indicated that there are no residential properties that will be directly affected from the Project. All nearby dwelling and other objects are at a reasonable distance of at least 150 m from the lines. 
Clearly, an exception is the OHL section in the urban zone of Strumica, where the line passes over, or in immediate vicinity, to residential or industrial properties. Alternative technical design to replace this section with underground transmission cable to fully eliminate potential impacts to people has been considered as further described in this Report.

	Social-economic context: Vulnerable groups
	Roma population is identified as vulnerable group along the route, in the urban zone of Strumica. The newly proposed underground transmission cable within this zone will completely avoid Roma population. The existing line will be decommissioned and all its elements - conductors, towers and concrete foundations - will be dismantled and removed for this part of the line, resulting in beneficial effects to the vulnerable groups currently potentially affected by the existing line. 
In addition, all concerned settlements, as well as the complete OHL and cable alignments were visually checked in order to determine whether there are vulnerable groups that dwell within the safety corridor, or perform livelihood provision activities. 

	Cultural heritage
	Both field surveys included detail inspection of the terrain against visible elements of presence of certain cultural heritage. Additionally, relevant information for existing and potential archeological sites, were provided from the responsible institutions for protection of cultural heritage. 


[bookmark: _Toc113018091]Table 5.1: Baseline surveys overtaken in the course of the environmental and social assessment
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The significance of an environmental and social effect is typically a function of the “value” or “sensitivity” of the receptor and the “magnitude” or “scale” of the impact.
Receptor Sensitivity of Value
The sensitivity of a receptor refers to its importance i.e. its environmental value / attributes. The sensitivity is generally site specific and is a function of receptor’s capacity to accommodate change. It reflects its ability to recover if it is affected, and is defined by the following factors:
Adaptability – the degree to which a receptor can avoid, adapt to or recover from an effect.
Tolerance – the ability of a receptor to accommodate temporary or permanent change.
Recoverability – the temporal scale over and extent to which a receptor will recover following an effect.
Generic criteria guidelines for assigning receptor sensitivity for the purpose of the assessment for the Project are given in Table below. In principle, the assessment of receptor’s sensitivity is a matter of judgment applied by professional experts based on case by case approach within the relevant area affected by the proposed development.
	Receptor sensitivity / value
	Description - typical descriptors

	Very high 
	Receptor has very limited or no capacity to accommodate changes (impacts) - very high importance and rarity, international scale and very limited potential for substitution/ replacement.

	High 
	Receptor has a limited capacity to accommodate changes (impacts) - high importance and rarity, national scale and limited potential for substitution/replacement.

	Medium 
	Receptor has a limited capacity to accommodate changes (impacts) - high or medium importance and rarity, regional scale, limited potential for substitution/ replacement.

	Low 
	Receptor has a moderate capacity to accommodate changes (impacts) - low or medium importance and rarity, local scale and potentially can be substituted / replaced. 

	Very low
	Receptor is generally tolerant of and can accommodate changes or influences - very low importance and rarity, local scale and are not designated, and are easily substituted / replaced. 


[bookmark: _Toc71559815][bookmark: _Toc113018092][bookmark: _Toc48818847]Table 5.2: Generic criteria and typical descriptors for assigning receptor sensitivity / value
Impact Magnitude or Scale
The magnitude of an effect is typically defined by number of factors including, but not limited to:
Spatial extent – the area over which an effect occurs.
Duration – the time for which the effect occurs.
Likelihood – probability of occurrence.
Reversibility – ability to return to the original state.
Intensity – the degree of change relative to existing environmental conditions.
A typical impact appraisal matrix for different elements of the environment was prepared to guide the impact assessment exercise for the Project and presented in Table below. 
	Impact magnitude factor
	Description - typical descriptors

	Spatial Extent
(Area of influence)
	Limited
(along OHL corridor)
	Area on, and around the construction and operational location of the Project

	
	Local
	In the range of municipality / neighbouring municipalities

	
	Regional
	Macedonia and neighbouring countries

	
	Global
	Continent and wider

	Duration
	Very short
	Few minutes to few hours

	
	Short
	Few hours to few weeks

	
	Average duration
	Few weeks to few months

	
	Long
	Few months to few years

	
	Very long
	Decades / centuries

	Probability of occurrence
(Likelihood)
	No probability
	Should not occur during normal operation and conditions 

	
	Low probability
	Possible, but unlikely

	
	Average probability
	May happen sometimes 

	
	High probability
	Likely to occur during the life cycle of the project

	
	Reliable probability 
	Will certainly appear

	Reversibility
	Reversible
(impact)
	Reversible impact on the resource / receptor, i.e. impact upon which the environment will be able to return to the original state

	
	Irreversible
(impact)
	Irreversible impact on the resource / receptor, i.e. impact upon which the environment will not be able to return to its original state

	Intensity
	А (very low / negligible)
	No change or negligible weak impact without damaging the resource / receptor

	
	B (low to medium)
	Measurable impact, but with proper planning does not cause damage to the resource / receptor

	
	C (medium to high)
	Significant impact, but can be controlled by implementing the appropriate measures

	
	D (very high)
	Impact that would be harmful to the resource / receptor

	
	E (compensation)
	Impact that requires compensatory measures


[bookmark: _Toc71559816][bookmark: _Toc113018093]Table 5.3: Typical impact appraisal matrix
Typical criteria descriptors for defining impact magnitude for the purpose of the assessment are given in Table below. While this Table provides guidelines of a generic nature, it should be noted that specific guidelines in relation to impact magnitude may be required for the particular topics, where considered necessary.
	Impact magnitude
	Description - typical descriptors

	High
	Loss of resource and/or quality and integrity of resource; severe damage to key characteristics, features or elements (Adverse)

	
	Large scale or major improvement of resource; extensive restoration or enhancement, major improvement of attribute quality (Beneficial)

	Medium
	Loss of resource, but not affecting integrity, partial loss of/damage to key characteristics, features or elements (Adverse)

	
	Benefit to, or addition of, key characteristics, features or elements; improvement of attribute quality (Beneficial)

	Low
	Some measurable change in attributes, quality or vulnerability, minor loss of or alteration to one (possibly more) key characteristics, features or elements (Adverse)

	
	Minor benefit to, or addition of, one (possibly more) key characteristics, features or elements, some beneficial impact on attribute or a reduced risk of a negative impact occurring (Beneficial)

	Very low
	Very minor loss or detrimental alteration to one or more characteristics, features or elements (Adverse)

	
	Very minor benefit to or positive addition of one or more characteristics, features or elements (Beneficial)

	None / no change
	No loss or alteration of characteristics, features or elements, no observable impact in either direction


[bookmark: _Toc71559817][bookmark: _Toc113018094]Table 5.4: Generic criteria and typical descriptors for determining impact magnitude / scale
Impact Significance
The assessment of effects on the environment arising from the Project considered their significance during both construction and operational phases. Impacts are likely to be significant if they:
Are extensive over space or time and are intensive in relation to assimilative capacity of the environment.
Exceed environmental or health standards or thresholds.
Do not comply with environmental and social policies / land use plans.
Adversely affect ecological sensitive / important areas or natural heritage resources.
Adversely affect community lifestyle, traditional land uses and values.
The significance (or the level) of a potential effect is a function of its predicted magnitude and the sensitivity / value of the resource / receptor being affected. The greater the receptor sensitivity and the greater the impact magnitude, the impact is more significant. The impact significance has to be set in a context and could be relativistic and to a certain degree - subjective. 
In general, an impact could be categorized into following significance categories (Table below):
Negligible (or neutral): no detectable change to the environment;
Minor: a detectable but non-material change to the environment;
Moderate: a material but non-fundamental change to the environment;
Major: a fundamental change to the environment.
	Receptor sensitivity
	Impact magnitude

	
	High
	Medium
	Low
	Very low
	None

	Very high 
	Major
	Major
	Moderate
	Moderate
	Negligible

	High 
	Major
	Moderate
	Moderate
	Minor
	Negligible

	Medium 
	Moderate
	Moderate
	Minor
	Minor
	Negligible

	Low 
	Minor
	Minor
	Minor
	Negligible
	Negligible

	Very low 
	Minor
	Negligible
	Negligible
	Negligible
	Negligible


[bookmark: _Toc71559818][bookmark: _Toc113018095]Table 5.5: Typical impact significance matrix
The Table above demonstrates how combining the sensitivity / value of the resource or receptor with the magnitude of change produces a significance of effect category.
For some topics, such as air or water quality, noise, elector-magnetic radiation - quantifiable (measurable) thresholds or legally defined criteria could be used to determine the significance of an impact. However, for other topics, such as biodiversity or landscape, it is necessary to use combination of quantitative and qualitative criteria – professional judgment on case by case basis. 
Assigning impact significance relies on reasoned argument, professional judgment and consideration of the views and guidance of competent organisations. Assigning each impact to one of four significance categories enables different topic issues to be placed within the same scale to allow a direct comparison. The four significance categories are described in Table below. In arriving at the significance of effect, the assessor has also considered whether they are direct or indirect; short, medium or long-term; permanent or temporary, positive or negative, cumulative.
	Impact significance category
	Typical criteria
	Description - typical descriptors

	Major
	A fundamental change to the environment
	Only beneficial or adverse impacts are normally assigned this level of significance, and represents key factors in decision-making process. These impacts are generally but not exclusively associated with sites or features of International, National or Regional importance that are likely to suffer a most damaging impact and loss of integrity. However, a major change in a site or feature of local importance may also enter this category.

	Moderate
	A material but non-fundamental change to the environment
	These beneficial or adverse impacts may be important, but are not likely to be key decision-making factors. The cumulative effects of such factors may influence decision-making if they lead to an increase in the overall adverse impact on a particular resource or receptor.

	Minor
	A detectable but non-material change to the
Environment
	These beneficial or adverse impacts may be raised as local factors. They are unlikely to be critical in the decision-making process, but are important in enhancing the subsequent design of the project.

	Negligible
(or neutral)
	No detectable change to the environment
	No impacts or those that are beneath levels of perception, within normal bounds of variation or within the margin of forecasting error.
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Impacts determined to be minor or negligible (neutral) are not deemed to be significant, and as such are not reported in detail in this E&S Assessment Report and do not require specific mitigation. The exception to this is where the combination of multiple minor effects has the potential to lead to a significant (i.e. moderate or above) cumulative effect.
It should be noted that, although the above describes overall generic approach proposed for the E&S appraisal for the Project – using sensitivity and magnitude to determine the significance of impact – some particular topics may imply different approach which reflects topic’s specifics in more appropriate way or variations in terms to the sensitivity or magnitude categories. 
[bookmark: _Toc48829059][bookmark: _Toc71559757][bookmark: _Toc112940920]Impact Mitigation Measures, Enhancement and Residual Effects
Mitigation measures have been proposed, where they are available and practical, in those cases where significant adverse impacts are identified. These measures are consistent with the requirements of the relevant legislation and policies as well as with best international practice and are proportional to the level of the impact predicted.
During the past Project stage, ‘mitigation through design’ was employed as an important factor in ensuring that the environmental and social impacts of the Project are avoided as much as possible and minimized throughout alternative sound selection of the Project’s preferred development option. Therefore, through the development of the Project so far and the iterative approach used by engineering and E&S teams, mitigation has been built into the technical design (embedded mitigation measures to avoid adverse E&S effects). Where significant impacts potentially remain, further specific mitigation measures are proposed in the assessment.
The principles of mitigation, including its hierarchical manner are as follows (Figure below):
Avoidance and prevention measures - incorporate measures to avoid the effect (e.g. alternative design options or modifying the proposed project construction programme to avoid environmentally sensitive periods).
Reduction - incorporate measures to lessen the effect (e.g. fencing off sensitive areas during construction and implementing a Construction Environmental and Social Management Plan (CESMP) to reduce the potential impacts from construction activities).
Compensation / remediation as last resort – where it is not possible to avoid or reduce a significant effect then offsetting measures should be considered (e.g. provision of replacement of habitat to replace that lost to the proposed project or remediation such as the clean-up of contaminated soils). It should be noted that compensation or remediation does not automatically make an impact ‘acceptable’ or excuse the need to consider other forms of mitigation as discussed in the hierarchy.
[image: ]Enhancement of eventual positive project effects.
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[bookmark: _Toc112940921]Assumptions and Limitations
Throughout this environmental and social assessment the following generic assumptions have been made:
This E&S Assessment Report has been prepared based on the current available technical (engineering) design (Conceptual Solution as reported in the Project’s Technical Assessment[footnoteRef:70]) that corresponds to a Feasibility Study as described in the previous sub-section. As usual for projects of this scale, further design development or refinement outside of the 500 metres wide planning corridor and the 100 m buffer around proposed substation location is not likely to be undertaken. Any changes to the design within these areas have been assessed by the E&S assessment process and will not require re-assessment or approval by Project parties (including the Lender) as well as the Macedonian competent authorities. However, if changes to design beyond these limits occur, they will require further E&S consideration and may be subject to supplementary assessment. If these changes are material, they may require approval by Project parties. This process is described in the Management of Change Procedure as described in this report. [70:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Component 1; Detailed Technical Assessment of Preferred Option, January 2022 [Ref.7]] 

This E&S Assessment Report has been prepared based on the OHL corridor (as presented in Annex 1), the environmental and social baseline information available at the time of writing and the current available technical (engineering) design (Conceptual Solution). Further information will become available as the iterative technical (engineering) design and E&S assessment process proceed through preliminary and detailed design and, subsequently, the scope of the assessment will need to be reviewed and updated as process evolves (e.g. site-specific supplementary surveys at Project locations (e.g. final siting of the OHL towers), supplementary biodiversity surveys due to change of OHL alignment (if any), calculation of operational noise and electric and magnetic fields, etc.), if necessary.
Number and locations of the towers for the new transmission line are unknown at present stage of the Project development. These would be identified during upcoming design stages of the Project.
Details in regard to the construction methods are unknown at present stage of the Project development. 
Locations and details of auxiliary works (e.g. access roads for construction purposes, site compounds, workers camps and materials storage) are unknown at present stage of the Project development. 
The current situation with the outbreak of the pandemic COVID-19 disease imposed mandatory restrictions and social distancing measures thus changing the familiar and widely used methods for information disclosure and stakeholder engagement, in line with EBRD guideline.. As a result, non-statutory consultation to inform the concerned communities throughout the Project’s E&S appraisal has not taken place. The inclusion of these stakeholders in the further stakeholder engagement process as part of the upcoming Project’s development stages (e.g. Preliminary Design and/or Detailed Design) will be carried out according to the respective international and national recommendations and will be done as  set out in the Project’s SEP.
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Effective stakeholder engagement and consultation is seen as fundamental to the success of the proposed Project. 
The Project has a wide range of stakeholders (including statutory consultees, local communities, property owners and landowners, businesses and other affected groups) with differing interests that will require varied levels of information. Specific communication activities therefore need to be focused to meet the needs of particular individuals and groups, particularly vulnerable groups. This requires an understanding of the stakeholders and their interest in the proposed project.
Stakeholder engagement for the Project would be based on the following principles:
(i) Early and ongoing engagement with relevant stakeholders to inform and influence the Project development process;
(ii) Seeking an appropriate level of feedback at each development stage in order to achieve iterative design process by ensuring that comments and concerns received are taken into consideration.
(iii) Building of long term relationships with key stakeholders throughout the different stages of the Project to help better understand their views;
(iv) Where possible and practicable ensuring concerns are addressed; and
(v) Ensuring appropriate statutory consultation is undertaken in compliance with national requirements and best international practice.
MEPSO intends to implement the Project as an example of good practice in the development of transmission infrastructure with the aim of involving stakeholders and maintaining good communication practices throughout the life of the Project. Therefore, stakeholder engagement process has been initiated during the analysis of Project options and continued during the assessment’s scoping stage and will be further carried on based on the technical analysis and environmental and social appraisal performed so far, and in line with the SEP requirements. 
However, the situation with the outbreak of the pandemic of COVID-19 disease, caused by SARS-CoV-2 virus, changed the familiar and widely used methods for information disclosure and stakeholder engagement, in particular the public engagement and consultation. In order to avoid, to the maximum extent where possible, the exposure to the risk of transmission of the infection, the stakeholder engagement process and information disclosure methods for the Project are to be tailored in accordance to the recommendations given by the most relevant international and national health organizations and relevant actors who are modelling and defining the good international practice.
This process will be guided by the Stakeholder Engagement Plan (SEP) for the wider development as a whole, that has been prepared as part of its current planning and design phase. The SEP [Ref.5] has been prepared to meet IFI and international standards as well as national stakeholder engagement requirements.
An E&S assessment disclosure package for Project will contain (in Macedonian and English):
· Non-technical Summary (NTS)
· Stakeholder Engagement Plan (SEP), including Project Grievance Form
· Land Acquisition Resettlement Framework (LARF).
[bookmark: _Toc112940924]Consultations to Date
As part of the present development stage of the Project, MEPSO, supported by the IPF7 Team, has carried out consultation process with the selected major relevant statutory stakeholders in order to gain their views with an aim to inform and further drive the current development of the wider development as a whole. These stakeholders have included concerned municipalities (Valandovo, Gevgelija and Strumica) and their administration, local public utility companies, line ministries and other relevant agencies and institutes (Annex 8). Regarding gender, the structure of these meetings was as follows:
· Valandovo meeting: total 11 participants (7 females)
· Gevgelija meeting: total 11 participants (4 females)
· Strumica meeting: total 15 participants (6 females)
· Meeting with state institutional stakeholders: total 22 participants (9 females).
Representatives of the potential present vulnerable groups in the Project area were not present at this stage.
The main purpose of these consultations was to seek feedback from the key statutory stakeholders in regard to the suitability and acceptability of the proposed preferred Project option, with emphasis to the key spatial planning, environmental and social constraints that may influence the further development process of the Project. As a result of this exercise, and based on the obtained data and findings from the site visits, the 110 kV OHL alignment has been optimised to avoid potentially affected public area in Valandovo (see Figure 2.4).
MEPSO agreed with the concerned municipalities to closely cooperate for obtaining necessary administrative permits and information within their domain of authority, for the needs of the further Project development and implementation. 
An official written communication with two national institutions (museums) with legal jurisdiction in the wider Project region was performed by MEPSO, supported by the Project’s E&S team, in order to obtain data on locations of respective archaeological sites that might impact the Project planning. In addition, a joint site visit with the responsible archaeologists was conducted in the Project region. 
All measures in force regarding COVID-19 were implemented by the organizers and all participants at these meetings.


[bookmark: _Toc112940925]Baseline Conditions
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The wider Project region - area between Gevgelija, Valandovo, Demir Kapija and Strumica is the warmest area in North Macedonia. Gevgelija-Valandovo valley is well defined geographical unit that is encircled by mountains from west and east, opened to the south by the river Vardar valley at altitudes. This valley is about 60 km away from the Thessalonica gulf. Thus, the Mediterranean influence is evident being one of the warmest regions in Macedonia. Similar is the Strumica valley surrounded by mountains of Belasica and Ograzhden and opened to the Mediterranean influence by rivers Strumeshnica and Struma.
The key characteristics of climate are defined on the bases of measurements of meteorological stations, located in the area – Valandovo and Strumica. The climate diagrams are presented below.
Mediterranean climate from the Thessalonica gulf penetrates into the Gevgelija-Valandovo valley and spreads along Vardar River to the north of Demir Kapija or in the case of Strumica valley it spreads throught the valley of the river Struma. The Mediterranean influence determines the basic characteristics of the climate of the whole area and some climatic elements separately. Because of the Mediterranean influence, the climate is characterized as modified Mediterranean climate. 
The average annual air temperature of Gevgelija-Valandovo valley is 14.2°C to 14.6°C – the highest in Macedonia. However, the relative annual amplitudes (variation) are low (21.1°C-21.6°C) which is somewhat higher than in the typical Mediterranean areas (below 20°C). Filipovski et al.[footnoteRef:71] (1996) regards this area as Modified Mediterranean. As presented in the climate diagrams (Figure below) the maximum annual temperatures in Valandovo and Strumica are 43.5°C and 43.4°C, respectively. The summers are warm (absolute temperatures up to 43.0°C-44.3°C; average monthly temperatures in June/September range from 19.2 to 23.8°C) while the winters are mild (absolute minimum temperatures in December/March range from -11.0 to -24.0°C; average monthly temperatures from 1.3 to 7.8°C). The summers are warm (absolute temperatures up to 43.0°C-44.3°C) while the winters are mild (relatively warm with temperatures of 4.5°C-4.7°C). Frost periods last in average of 136 days. The average annual temperature in Strumica valley is somewhat lower (12.9°C). Winter frost period is also prolonged in both December-January with occasional temperature below zero during the spring, autumn and winter. [71:  Filipovski, G., Rizovski, R., & Ristevski, P. (1996). Characteristics of climate-vegetative-soil zones in the Republic of Macedonia. (Macedonian: Карактеристики на климатско-вегетацископочвените зони (региони) во Република Македонија. МАНУ); Macedonian academy of science and art, Skopje.] 

The precipitation is higher during the autumn (maximum in November), then the spring and winter periods, which is a typical characteristic for Mediterranean pluviometric regime. The humid period lasts from November to March. The annual sum of precipitation varies between 611 mm and 695 mm. Strumica valley is characterized by lower annual precipitation of 583mm and drier climate. In general, the climate for the whole region is semiarid with the exception of the period from July to September, which is considered as arid season.
The insolation in the area is very high (2253-2379 hours per year) and lowest cloudiness (4.2 to 4.5), with the lowest number of “dark” days (77.4 for Strumica and 77.9 for Valandovo) and the highest number of bright days (114.8 for Strumica and 122.3 for Valandovo).

[bookmark: _Toc96535966][bookmark: _Toc112941135]Figure 7.1: Climate diagrams of Valandovo and Gevgelija
[bookmark: _Toc71559768]Greenhouse Gases
As climate change impacts are global in nature, it is not possible to link a specific project, with a specific environmental impact. As such, significance of GHG emissions have been put into context using Macedonia regional emissions data.
Total National Emissions
Table and Figure below show the time–series of GHG emissions and removals (net emissions), (in tonnes CO2-eq) in the country for the period 1990–2016. In 2016, these are estimated at 8,020 Gg CO2-eq (including the FOLU[footnoteRef:72] sector). There are significant fluctuations in the net emissions in 2000, 2007 and 2012, where increased emissions can be noticed in the FOLU sector (instead of removals) as a result of intensified forest fires / wildfires over that period. GHG emissions in 2016 are reduced by 34.6% compared to 1990 levels. The reduction is mainly result of reduced electricity production from lignite, fuels switch (residual fuel oil for electricity and heat production is replaced with natural gas), and lower industrial production, which has been decreasing since 2012. [Ref.22] [72:  FOLU sector – Forestry and Other Land Uses] 

	Sector 
	1990
	2000
	2005
	2014
	2015
	2016

	Energy 
	9,648.9 
	9,757.9 
	9,251.1 
	8,051.3 
	7,701.3 
	7,449.3 

	Industrial Processes & Product Use 
	932.2 
	888.4 
	861.7 
	886.2 
	790.5 
	858.0 

	Agriculture (without FOLU) 
	1,490.4 
	1,249.6 
	1,204.1 
	1,131.5 
	1,159.4 
	1,193.2 

	FOLU 
	-207.02 
	10,441.4 
	-1,522.1 
	-3597.4 
	-1,625.4 
	-2,090.1 

	Waste 
	406.7 
	412.7 
	435.2 
	574.3 
	596.7 
	610.2 

	Total (incl. FOLU) – Net emissions 
	12,271.2 
	22,749.9 
	10,230.0 
	7,045.9 
	8,622.6 
	8,020.6 

	Total (excl. FOLU) 
	12,478.2 
	12,308.6 
	11,752.1 
	10,643.3 
	10,247.9 
	10,110.8 


[bookmark: _Toc96687284][bookmark: _Toc113018097]Table 7.1: GHG emissions and removals (net emission) by sector (in Gg CO2-eq)
Source: MACEDONIAN THIRD BIENNIAL UPDATE REPORT ON CLIMATE CHANGE, August 2021; Ministry of Environment and Physical Planning [Ref.22]
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[bookmark: _Toc96535967][bookmark: _Toc112941136]Figure 7.2: GHG emissions and removals (net emission) by sector (in Gg CO2-eq)
Source: MACEDONIAN THIRD BIENNIAL UPDATE REPORT ON CLIMATE CHANGE, August 2021; Ministry of Environment and Physical Planning [Ref.22]
Energy Sector
Compared to the other sectors, the energy sector generates by far the largest share of GHG emissions in Macedonia. This is due to the fact that the gross inland consumption of energy in the country is still dominated by fossil fuels, although their share is decreasing over the reported period, from 92% in 1990 to 79% in 2016 (Figure below). At the same time, the share of renewable energy sources has doubled (7.5% in 1990 to around 15% in 2016). The rest of the gross inland consumption is covered by the electricity import, which increased from insignificant 0.2% in 1990 to 6.5% in 2016. The gross inland consumption in total in 2016 is 7% lower compared to the consumption in 1990. 
Historically, the most dominant fuel in the country is coal (predominantly lignite) which has accounted for about 45% of the gross inland consumption. The situation changed in 2016 as oil products became the predominant fuel type with a 40% share, while the share of coal has reduced to 32.5% (Figure below).
[image: ]
[bookmark: _Toc96535968][bookmark: _Toc112941137]Figure 7.3: Gross inland energy consumption (in ktoe), with share of renewable energy sources
Source: MACEDONIAN THIRD BIENNIAL UPDATE REPORT ON CLIMATE CHANGE, August 2021; Ministry of Environment and Physical Planning [Ref.22]
The GHG inventory in the Energy sector accounts for the emissions released as a result of fuel combustion activities, as well as the fugitive emissions from extraction of solid and transmission and distribution of liquid and gaseous fuels. The emissions in the Energy sector, calculated based on the Sectoral approach (accounting for the fuel consumption by sectors) are separated in the following categories: Energy Industries, Manufacturing Industries and Construction, Transport, Other sectors (Commercial/Institutional, Residential and Agriculture/Forestry/Fishing) and Non-Specified. In addition, the Fugitive emissions from extraction of lignite, oil refining and transmission of natural gas are included in this calculation. As such, the overall GHG emissions in Energy sector are 7,701 Gg CO2-eq in 2015 and 7,449 Gg CO2-eq in 2016. Most of the GHG emissions in 2016 occur in the category Energy Industries (51.0%), followed by Transport (28.1%) and Manufacturing Industries and Construction (13.9%). The other two categories together account for 5% of the total emissions in 2016 and the remaining around 2% are Fugitive emissions. Almost all of the GHG emissions in 2016 are CO2 emissions (96.4%), and CH4 and N2O emissions amount to only 2.8% and 0.8%, respectively.
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[bookmark: _Toc96535969][bookmark: _Toc112941138]Figure 7.4: GHG emissions in Energy sector, by category (in Gg CO2-eq)
Source: MACEDONIAN THIRD BIENNIAL UPDATE REPORT ON CLIMATE CHANGE, August 2021; Ministry of Environment and Physical Planning [Ref.22]
Future Baseline – Climate Projections
Climate projections for Macedonia for the purposes of this E&S assessment have been derived from the World Bank Climate Change Knowledge Portal[footnoteRef:73]. Projection for a ‘high’ emissions’ scenario (Shared Socioeconomic Pathways (SSPs)[footnoteRef:74]) for the time period of 2080-2099 (assuming more than 60-year project design life) has been used to develop the future climate baseline. [73:  World Bank (2021) Macedonia Climate Change Projections (https://climateknowledgeportal.worldbank.org/country/north-macedonia/climate-data-projections)]  [74:  The Shared Socioeconomic Pathways (SSP1 to SSP5) describe a range of plausible trends in the evolution of society over the 21st century. Each pathway is an internally consistent, plausible and integrated description of a socio-economic future, but these socio-economic futures do not account for the effects of climate change, and no new climate policies are assumed. Broadly, the five SSPs represent ‘sustainability’ (SSP1), a ‘middle of the road’ path (SSP2), ‘regional 20 rivalry’ (SSP3), ‘inequality’ (SSP4), and ‘fossil fuel intensive’ development (SSP5). Source: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change (https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf)] 



Temperature Indicators
The projected change in monthly temperature for Macedonia 2080-2099 under the selected scenario (SSP5-8.5[footnoteRef:75]), compared to a baseline of 1995-2014 is presented in the Figure belowt. This projects an increase in temperature at a national level in the range of 4°C to 8.5°C for the 50% ‘central estimate’. The projected changes in the Project region (Valandovo and Strumica) are in similar range, from 4°C to 8°C) (Figure below). [75:  SSP5-8.5 is the highest CO2 emission scenario, corresponding to the RCP8.5 - formerly used Representative Concentration Pathway (RCP) or ‘high emissions’ scenario. RCP8.5 is the highest RCP reaching a radiative forcing of 8.5 W/m2 by the end of the century.] 

[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Climate\projected-mean-temperature anomaly Macedonia.jpeg]
[bookmark: _Toc96535970][bookmark: _Toc112941139]Figure 7.5: Projected mean-temperature anomaly in Macedonia, at a country level
Source:https://climateknowledgeportal.worldbank.org/country/north-macedonia/climate-data-projections
Compared with the period 1995-2014, the projections for temperature rise are greatest in summer. During winter, air temperatures are also expected to increase, though with less intensity.
[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Climate\projected-mean-temperature anomaly Valandovo.jpeg] [image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Climate\Climate projections\projected-mean-temperature anomaly Strumica.jpeg]
[bookmark: _Toc96535971][bookmark: _Toc112941140]Figure 7.6: Projected mean-temperature anomaly in the Project region
Source:https://climateknowledgeportal.worldbank.org/country/north-macedonia/climate-data-projections
As well as an increase in average temperatures, projections indicate an increase in extreme temperatures (i.e. the temperature experienced during heat-waves). The next Figures show the change in the warmest daily maximum temperature for the period up to 2099 and in each month in the period 2080-2099, relative to the reference period (1995-2014) for Macedonia and in the Project region up to 2099. These project a continuous increase from around 37°C in 2020-2039 to a range from 42°C to 44°C in 2080-2099 for the 50% ‘central estimate’ at the country level and up to 45°C in the Project region.
[bookmark: _Toc96535972][bookmark: _Toc112941141]Figure 7.7: Projected change in warmest daily maximum temperature for Macedonia in 2080-2099, compared to 1995-2014 baseline, at a country level
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[bookmark: _Toc96535973][bookmark: _Toc112941142]Figure 7.8: Trend of the projected change in warmest daily maximum temperature in the Project region from 2000 to 2099, compared to 1995-2014 baseline
Source: https://climateknowledgeportal.worldbank.org/country/north-macedonia/climate-data-projections
Precipitation
A decrease in annual precipitation is predicted in Macedonia for the period up to 2080-2099 (Figure below). The projected reduction of precipitation percent in 2099 is around 25%. Precipitation reductions are forecasted for all four seasons for 2088-2099, with the maximum decrease in summer (June, July and August). The decrease in precipitation for 2080-2099 is projected in the range from 5% to 45% mm (50th centile value).

Figure 7.9: Projected change in precipitation for Macedonia in 2080-2099, compared to 1995-2014 baseline, at a country level
Source: https://climateknowledgeportal.worldbank.org/country/north-macedonia/climate-data-projections
The projected change in monthly precipitation for the Project region up to 2099 compared to the 1995-2014 baseline is presented in the Figure below.
[image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Climate\projected-precipitation chnage trend Valandovo.jpeg][image: C:\Users\Kokan\Documents\IPF Project\IPF 7\Energy\WB21 MEPSO, Mkd\9 - E&S Assessment Reports\Climate\Climate projections\projected-precipitation chnage trend Strumica.jpeg]
[bookmark: _Toc96535975][bookmark: _Toc112941144]Figure 7.10: Projected change in precipitation in the Project region from 2000 to 2099, compared to 1995-2014 baseline
Source: https://climateknowledgeportal.worldbank.org/country/north-macedonia/climate-data-projections
Wind
Extreme storms, such as tropical cyclones and extratropical cyclones, and severe convective storms often have substantial environmental and societal impacts. Quantifying the effect of climate change on extreme storms is challenging, partly because extreme storms are rare, short-lived, and local, and individual events are largely influenced by stochastic variability. The high degree of random variability makes detection and attribution of extreme storm trends more uncertain than detection and attribution of trends in other aspects of the environment in which the storms evolve (e.g., larger-scale temperature trends). Projecting changes in extreme storms is also challenging because of constraints in the models' ability to accurately represent the small-scale physical processes that can drive these changes. There is low confidence in past changes of maximum wind speeds and other measures of dynamical intensity (e.g., maximum wind speeds) of the cyclones. Future wind speed changes are expected to be small, although changes in the location of storm tracks could lead to substantial changes in local extreme wind speeds. There is high confidence that average and maximum precipitation-rates will increase with warming, with the magnitude of the increases associated with increases in atmospheric water vapour[footnoteRef:76].  [76:  Source: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change (https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf)] 

Based on current knowledge and the proximity of the project to the Aegean Sea, it is considered likely that the frequency of storms will decrease or stay the same, but that maximum wind speed and precipitation will increase.
Key Relevant Vulnerability Trends in Macedonia
Macedonia is exposed to several climate-related hazards, some of which are increasing in frequency and magnitude. The key identified vulnerability trends in the country are the following[footnoteRef:77]:  [77:  Source: https://climateknowledgeportal.worldbank.org/country/north-macedonia/vulnerability] 

· River flooding hazard is classified as ‘high’, meaning that potentially damaging and life-threatening river floods are expected to occur at least once in the next 10 years. The hazard level is highest in the central northern regions. Flooding constitute 50% of disasters recorded in the country during the baseline period (between 1990 and 2014), and 22% of average annual monetary losses over the same period.
· Extreme temperatures and wildfires, respectively, accounted for 25% and 13% of disasters recorded nationally during the baseline period (between 1990 and 2014).
· Landslide hazard is classified as ‘low’, meaning that Macedonia as a whole has rainfall patterns, terrain slope, geology, soil, land cover and (potentially) earthquakes that make localized landslides an uncommon hazard phenomenon. The hazard level is greatest is eastern and western regions of the country.
Key Relevant Vulnerability Trends in the Project Region
The key identified vulnerability trends in the wider Project region (territory of Valandovo and Strumica municipalities as a whole) presented as climate-related hazards to which human population and various human developments are exposed have been derived from the World Bank Climate Change Knowledge Portal[footnoteRef:78] and summarised below, with emphases to events relevant for the Project.  [78:  Source: https://climateknowledgeportal.worldbank.org/country/north-macedonia/vulnerability] 

· Valandovo
	Climate-related hazard
	Description of hazard
	Hazard level
(exposure / probability of occurrence)

	Extreme heat (heat wave)

	Extreme heat hazard is classified as medium based on modeled heat information currently available. This means that there is more than a 25% chance that at least one period of prolonged exposure to extreme heat, resulting in heat stress, will occur in the next five years. 
Project planning decisions, project technical design, and construction methods should take into account the level of extreme hazard. 
	Medium



	River flood

	River flood hazard is classified as high based on modeled flood information currently available. This means that potentially damaging and life-threatening river floods are expected to occur at least once in the next 10 years.
Project planning decisions, project technical design, and construction methods must take into account the level of river flood hazard. It would be prudent to design projects in this area to be robust to river flood hazard in the long-term.
	High

	Landslide
	Landslide susceptibility is classified as medium according to the information that is currently available. This means that this area has rainfall patterns, terrain slope, geology, soil, land cover and (potentially) earthquakes that make localized landslides an infrequent hazard phenomenon. 
Project planning decisions such as project siting, project technical design, and construction methods, should take into account the potential for landslides by obtaining detailed site-specific information to better understand the level of landslide susceptibility, as this depends on local geological conditions and other non-climatic factors.
	Medium

	Wind 
	NA
	NA

	Lightning
	NA
	NA

	Wildfire
	The wildfire hazard is classified as high according to the information that is currently available. This means that there is greater than a 50% chance of encountering weather that could support a significant wildfire that is likely to result in both life and property loss in any given year. 
The impact of wildfire must be considered in all phases of the project, in particular during design and construction. Project planning decisions, project technical design, construction and emergency response planning methods should take into account the high level of wildfire hazard. Note that damage can not only occur due to direct flame and radiation exposure but may also include ember storm and low level surface fire. In extreme fire weather events, strong winds and wind born debris may weaken the integrity of infrastructure. It would be prudent to consider this effect in the design and construction phase of the project. Further detailed information specific to the location and planned project should be obtained to adequately understand the level of hazard.
	High


[bookmark: _Toc96687286][bookmark: _Toc113018098]Table 7.2: Climate-related hazards in Project region (Valandovo)
Source: World Bank Group / Climate Change Knowledge Portal - https://climateknowledgeportal.worldbank.org/country/north-macedonia/vulnerability (https://thinkhazard.org/en/report/2933-fyr-of-macedonia-valandovo)
· Strumica
	Climate-related hazard
	Description of hazard
	Hazard level
(exposure / probability of occurrence)

	Extreme heat (heat wave)

	Extreme heat hazard is classified as medium based on modeled heat information currently available. This means that there is more than a 25% chance that at least one period of prolonged exposure to extreme heat, resulting in heat stress, will occur in the next five years. 
Project planning decisions, project technical design, and construction methods should take into account the level of extreme hazard. 
	Medium



	River flood

	River flood hazard is classified as high based on modeled flood information currently available. This means that potentially damaging and life-threatening river floods are expected to occur at least once in the next 10 years.
Project planning decisions, project technical design, and construction methods must take into account the level of river flood hazard. It would be prudent to design projects in this area to be robust to river flood hazard in the long-term.
	High

	Urban flood
	Urban flood hazard is classified as high based on modeled flood information currently available to this tool. This means that potentially damaging and life-threatening urban floods are expected to occur at least once in the next 10 years. 
Project planning decisions, project design, and construction methods must take into account the level of urban flood hazard. It would be prudent to design projects in this area to be robust to river flood hazard in the long-term.
	High

	Landslide
	Landslide susceptibility is classified as medium according to the information that is currently available. This means that this area has rainfall patterns, terrain slope, geology, soil, land cover and (potentially) earthquakes that make localized landslides an infrequent hazard phenomenon. 
Project planning decisions such as project siting, project technical design, and construction methods, should take into account the potential for landslides by obtaining detailed site-specific information to better understand the level of landslide susceptibility, as this depends on local geological conditions and other non-climatic factors.
	Medium

	Wind 
	NA
	NA

	Lightning
	NA
	NA

	Wildfire
	The wildfire hazard is classified as high according to the information that is currently available. This means that there is greater than a 50% chance of encountering weather that could support a significant wildfire that is likely to result in both life and property loss in any given year. 
The impact of wildfire must be considered in all phases of the project, in particular during design and construction. Project planning decisions, project technical design, construction and emergency response planning methods should take into account the high level of wildfire hazard. Note that damage can not only occur due to direct flame and radiation exposure but may also include ember storm and low level surface fire. In extreme fire weather events, strong winds and wind born debris may weaken the integrity of infrastructure. It would be prudent to consider this effect in the design and construction phase of the project. Further detailed information specific to the location and planned project should be obtained to adequately understand the level of hazard.
	High


[bookmark: _Toc96687285][bookmark: _Toc113018099]Table 7.3: Climate-related hazards in Project region (Strumica)
Source: World Bank Group / Climate Change Knowledge Portal - https://climateknowledgeportal.worldbank.org/country/north-macedonia/vulnerability (https://thinkhazard.org/en/report/2951-fyr-of-macedonia-strumica)
[bookmark: _Toc112940928]Geological Environment
Study Area
The assessment of the effects on the geological environment and soils uses a wider study area around the the OHL corridor and the adjacent areas likely to be affected by the Project activities. The study area is extended to 500 metres wide corridor along the transmission line.
Baseline Conditions
From a geological point of view, the southern part of the study area[footnoteRef:79] is built by Old (Lower) Palaeozoic metamorphic rocks: Sampy - amphibole-piroxene schist; ArF - slates, phylites and sandstone, Se - serpentinite and Far – phyllite, slate and marbles. From an engineering-geological point of view, this section is generally stable. [79:  Note: This section belongs to sheet ‘Gevgelija’ of the Basic Geological Map of SFRJ (Socialist Federal Republic of Yugoslavia)] 

In the northern part of the study area[footnoteRef:80] - between Valandovo and Kosturino village - Plaush’s granites (J3) and granodiorytes (J3) prevail. On north from Kosturino village, the Project passes through Upper Pilocene sedimentary rocks (clay, with interlayers of gravel and sand) – Pl3. Then the Project continues through a metamorphic complex of various varieties of schists (Sco, Sse, F), with interlayers of gabbro () and serpentinites (Se). In the continuation of the corridor, before it descends to the Strumica valley at its south-western peripheral part), several varieties of submarine volcanic rocks (rhyolites - ) have been registered, which due to the presence of quartz are quite abrasive and susceptible to surface soil erosion (rockfall).  [80:  Note: This section belongs to sheet ‘Strumica’ of the Basic Geological Map of SFRJ] 

The last section of the Project, i.e. the planned underground transmissiom cable, passes through proluvial sediments (pr) of Strumica valley. From an engineering-geological point of view, this section is stable, without the occurrence of slips and landslides.
No mining activities or mineral extraction facilities exist within the study area.
Geological characteristics of the Project area are presented in Annex 7.
Geological Hazards
Typically, shallow soils and soils on topography susceptible to erosion and landslides, such as soils in steep slopes are exposed to these risks. Absence of vegetation cover and woodlands also increase soil erosion risk and occurrence of landslides. Some types of forest vegetation are more susceptible to erosion than others such as sparse Oak forests, particularly on slopes with a southern and south-western exposition. In addition, various land use practices may also cause significant erosion problems.
The part of the terrain around the substations in Valandovo and in Strumica as well as the area north of the village Kosturino has a typical flat topography. In the other sections, the Project passes through hilly terrain, with generally gentle slopes. Therefore, in general context the study area is characterised with low potential erosion risk and low landslide susceptibility that may be associated with the construction works of the Project. An exception is the previously mentioned zone of rhyolites (at the south-western part of Strumica valley) where steep slopes with a potential for geological hazards are registered (Figure below).
110 kV line from Valandovo to Strumica

[bookmark: _Toc112941145]Figure 7.11: Erosion risk - regional distribution
Note: Site-specific conditions are to be considered during next Project development stages (e.g. Preliminary Design and Detailed Design)
[bookmark: _Toc112940929]Water Environment
1.1.1.1.5 Study Area
For the purposes of the assessment, the spatial scope of the assessment includes features of the water environment that are crossed by the 500 metres wide OHL corridor (250 metres on both sides from the longitudinal axis of the transmission line). These features are likely to be affected by the Project activities. 


Baseline Conditions
In wider context, from a hydrographical point of view, the Project region as a whole belongs to the catchment areas of the Vardar River and the river Strumica, both part of the Aegean Sea Basin (Figure below).Vardar River
Watershed
- Project region
river Strumica Watershed
Middle &
Lower Vardar

[bookmark: _Toc78448369][bookmark: _Toc84249238][bookmark: _Toc112941146]Figure 7.12: Hydrological catchment area in the Project region
Source: Ministry of Enviornment and Physical Planning
The spatial scope of the assessment includes regional features of the natural water environment crossed by the Project elements or in their proximity. These natural water bodies are presented in the Table below.
	Natural features of water environment

	Watercourse
	Character

	Velichka River 
	Continuous

	Trkavilishte
	Continuous

	Zhabarnik
	Continuous

	Trkanja
	Continuous

	Kriva River
	Continuous


[bookmark: _Toc113018100]Table 7.4: Features of water environment within the study area of the 110 kV transmission line between Valandovo and Strumica
The largest river in the area Is Trkanja (=Trkajna). Its riverbed has been modified in the past for irrigation purposes (6 km of the river are regulated). No data on the chemistry of this river are published, although some monitoring has been performed in the area of Strumica[footnoteRef:81],[footnoteRef:82]. [81:  PointPro Consulting (2015). Preliminary river basin management plan for Strumica river basin district. UNDP, Skopje, 127 pp.]  [82:  Dekons Ema (2015). Monitoring programme for the Strumica river basin. UNDP, Skopje, 111 pp.] 

[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Trkanja.jpg]
[bookmark: _Toc112941147]Figure 7.13: River Trkanja at the crossing with the overhead line
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[bookmark: _Toc113018101]Table 7.5: Assessment of the ecological status / potential of the investigated water bodies in the Strumica River watershed for June, 2015
Note: Based on BMWP, ASPT and EPT indices (T1-Radovishka River 1, T2-Radovishka River 4, T3-Injevska River 2, T4-Stara River 2, T5-Plavaja, T6-Stara River 3, T7-Vodenishnica, T8-Crn Dol, T9-Lomnica, T10-Bezgashtevska River, T11-Strumica 1, T12-Strumica 2, T13-Strumica 3, T14-Reservoir Turija, T15-Reservoir Vodocha)

[bookmark: _Toc71559773][bookmark: _Toc112940930]Noise
[bookmark: _Toc48829083][bookmark: _Toc71559774]Study Area
The assessment of effects from the construction noise uses a study area of 2,000 m wide OHL corridor (1,000 metres on both sides from the longitudinal axis of the transmission line) likely to be affected by the Project activities. This is due to the effect of noise from construction reducing with distance from the point of release, and beyond 1,000 m these are likely to have reduced to a level equivalent to background levels.
[bookmark: _Toc48829084][bookmark: _Toc71559775]Baseline Conditions
Environmental noise monitoring in Macedonia is organised in urban areas of four local self-governments[footnoteRef:83] (municipalities) at 39 measuring stations [Ref.15]. There are no measurements of the environmental noise neither within the study area nor in the rural or urban areas in the Project region.  [83:  These are: City of Skopje (fourteen stations), Bitola (eight stations), Kumanovo (ten stations) and Kicevo (seven stations).] 

The study area is predominantly rural in nature, passing through not densely populated zones. Key noise source is the traffic network. Other sources of seasonal noise in the environment are the agricultural activities. Therefore, it is generally assumed that the ambient noise levels at the proximity of the corridor of the line are below the legally determined limit values for the particular types of zones set out in the relevant Macedonian legislation[footnoteRef:84]. [84:  Rulebook on environmental noise level limit values (Official Gazette of RM no. 147/08)] 

An exception is the study area of the Project in the urban zones of the city of Strumica where increased level of the ambient noise exceeding the limit values due to various sources (e.g. urban traffic, industrial noise, etc.) is likely.
[bookmark: _Toc71559777][bookmark: _Toc112940931]Land Cover
[bookmark: _Toc71559778]Study Area
[bookmark: _Toc71559779]An area of 1,000 metres wide OHL corridor (500 metres on both sides from the longitudinal axis of the transmission line) is used for this assessment to present the baseline in wider context, which is considered as representative and sufficient to identify the current land use and structure in the broader area and to assess indirect impacts for the Project.
For the purposes of the assessment, the study area within the infrastructure corridor (defined for the purpose of this appraisal as 100 metres wide corridor) will be used for consideration of the direct effects and changes on the current key land use forms (e.g. agricultural land, woodland, urban land, etc.). This zone is based on the land anticipated to be directly affected by the Project, i.e. potentially required temporarily and/or permanently for the construction, operation and maintenance of the transmission line and where specific land use rules would be established to ensure technical safety of the OHL and protection of people and environment during its operation.
Baseline Conditions
[bookmark: _Toc71559781]The land cover within the study area of this Project component (Table and Figure below) is dominated by agricultural land cover types (52.7%). It is also characterised with high percentage of forests (29.31%) as well as significant percentage of urban and industrial areas (9.6%).
	CORINE Land Cover class
(broader study area of 1,000 metres wide corridor)
	Area
[hectares]
	Percentage (%)

	112 Discontinuous urban fabric
	98.64
	5.38

	121 Industrial or commercial units
	76.94
	4.19

	211 Non-irrigated arable land
	101.06
	5.51

	221 Vineyards
	/
	/

	231 Pastures
	154.75
	8.44

	242 Complex cultivation patterns
	495.47
	27.01

	243 Land principally occupied by agriculture with significant areas of natural vegetation
	215.43
	11.74

	311 Broad-leaved forest
	537.56
	29.31

	313 Mixed forest
	/
	/

	321 Natural grasslands
	/
	/

	323 Sclerophyllous vegetation
	47.29
	2.58

	324 Transitional woodland-shrub
	107.19
	5.84

	511 Water courses
	/
	/

	Total:
	1,834.33
	100.00


[bookmark: _Toc92824228][bookmark: _Toc113018102]Table 7.6: Land cover according to CORINE Land Cover types within the study area of the proposed reconstruction of the existing 110 kV transmission line between Valandovo and Strumica
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[bookmark: _Toc92824265][bookmark: _Toc112941148]Figure 7.14: Land cover map within the study area of the proposed reconstruction of the existing 110 kV OHL from Valandovo to Strumica
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[bookmark: _Toc112940933]Biodiversity and Natural Heritage
The Project has the potential to affect the biodiversity (habitats and species of flora, fauna and fungia) and natural heritage sites. Special attention will need to be paid to the designated areas, important species and habitats with global, European or national importance (according to the international documents and Macedonian legislation). The following text summarizes the study area, identified baseline as well as potential impacts and principle mitigation concerning biodiversity. Natural heritages sites were assessed against the existence of Emerald sites[footnoteRef:85] (Bern Convention), Ramsar site (Ramsar Convention[footnoteRef:86]), Important Plant Areas – IPA[footnoteRef:87], Important Bird Areas - IBA[footnoteRef:88], Prime Butterfly Areas – PBA (van Swaay & Warren 2006[footnoteRef:89]) , Key Bioidiversity Areas – KBA (Melovski et al. 2012[footnoteRef:90]). [85:  https://emerald.eea.europa.eu/]  [86:  https://www.ramsar.org/]  [87:  https://www.plantlife.org.uk/international/important-plant-areas-international]  [88:  http://datazone.birdlife.org/site/mapsearch]  [89:  van Swaay, C. A., & Warren, M. S. (2006). Prime butterfly areas of Europe: an initial selection of priority sitesfor conservation. Journal of Insect Conservation, 10(1), 5-11.]  [90:  Melovski, L., Velevski, M., Matevski, V., Avukatov, V., & Sarov, A. (2012). Using important plant areas and important bird areas to identify Key Biodiversity Areas in the Republic of Macedonia. Journal of Threatened Taxa, 2766-2778.] 

Study Area
The study area (Figure below) occupies the east part of Valandovo plain; the valley of village Kosturino, the valley of river Trkanja, Strumica town, foothills of Gradeshka Planina and the protected area Cham Chiflik and foothills of Belasica Mountain (6669 ha). Its border were defined on the basis of local topography – most of it coincides with the watershed of river Trkanja and includes eastern parts of the Valandovo plain. An area of 1,000 metres wide OHL corridor(s) (500 metres on both sides from the longitudinal axis of the transmission line), including the SS location, was also used for this assessment to assess indirect impacts from the Project. 
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Study area SP2a.jpg]
[bookmark: _Toc112941149]Figure 7.15: Study area, buffer area (2x500m) and the routes of the transmission lines
For Prime Biodiversity Features and critical Habitats an Ecologically Appropriate Assessment Area (EAAA) was designed. The baseline area is based on the desk-based information, map of ecosystems of Macedonia, and biodiversity surveys (Table below). Additionally, we also carried out field research in IPA Belasica (farther away from the Study area). The overview of the field work is presented in the table below. 
	Area for field work
	Dates
	Overview of the main targeted habitats

	Valley of river Trkanja
	10.09.2020
	Initial overview of the area, Oriental plain belts

	Strumica area
	11.09.2020
	Urban area, foothills of Cham Chiflik (pine forest)

	Belasica mountain
	17.05.2021
	Belasica mountais – mesophilous oak and beech forests (IPA Belasica)

	Belasica mountain
	18.05.2021
	Belasica mountais – mesophilous oak and beech forests (IPA Belasica)

	Valandovo area
	25.05.2021
	Substation, agricultural land, pseudomaquis

	Kosturino, valley of Trkanja, Belasica
	26.05.2021
	Pine forests outside of Cham Chiflik, termophilous oak forests

	Foothills of Gradeshka Planina, Cham Chiflik
	27.05.2021
	Termophilous oak forest, pine forest

	Valley of river Trkanja
	28.05.2021
	Habitats near Strumica, proposed deviation from Cham Chiflik

	Belasica mountain
	25.07.2021
	Foothills of Belasica mountain (area around Kuklish) – thermophilous oak forests (IPA Belasica)

	Foothills of Gradeshka Planina, Cham Chiflik
	18.08.2021
	Termophilous oak forest, pine forest

	Valandovo area, Kosturino
	19.09.2021
	Pseudomaquis, Italian and Turkey oak forest, agricultural land, 

	Strumica, Valley of river Trkanja
	20.09.2021
	Urban area, river Trkanja


[bookmark: _Toc113018103]Table 7.7: Overview of the conducted fieldwork
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Field work SP2.jpg]
[bookmark: _Toc112941150]Figure 7.16: Study area and routes of the field work (IPA Belasica and protected area Cham Chiflik are also presented)
The description of habitats and species composition provided in this assessment was based solely on fieldwork observations. Habitats were identified during the field work based on the present plant associations, dominant (edifier) plant species, preservation status and composition of plant species in all layer of the habitat (trees, shrubs and herbs layers). All of these data were taken with OruxMaps free software for Android (https://www.oruxmaps.com/cs/en/). The records of individual species (plants, animals) were recorded with Memento Database for Android (https://mementodatabase.com/).
For the purposes of this E&S Assessment Report, the study area within the infrastructure corridor (defined for the purpose of this appraisal as 100 metres wide corridor) will be used for consideration of the direct effects on the key biodiversity components affected by the Project – especially habitats. This area is generally considered as zone of influence encompassing the main likely significant ecological effects of the Project, including those which would occur by habitat loss or degradation. However, the study area may be extended to a broader context for important habitats (patches of larger size), disturbance of species, etc.
For the purposes of the assessment, each site designated for nature conservation interest or proposed for designation (legally protected area and/or internationally recognised area), likely to be affected by the Project, is considered as a study area as a whole in terms to the potential of the project to impact its conservation objective and integrity. 
Baseline Conditions
1.1.1.1.6 Biodiversity Components
Vegetation and Habitats
The natural and semi-natural vegetation in the wider area along this transmission line is dominantly represented by forest associations as well as small parts of rivers, riparian habitats and meadows. Kermes oak pseudomaquis (Coccifero-Carpinetum orientalis) occupies largest area around Valandovo and Kosturino and gradually changes to Italian oak (Quercus frainetto) forest (Quercetum frainetto-cerris) with some elements of Pubescent oak community (Querco-Carpinetum orientalis) in the area between Kosturino and Strumica. Kermes oak pseudomaquis (shrubland) is represented by different degradation stadiums of which the last one is marked by the presence Christ's thorn (paliuretosum). Oriental plane belts are present in the ravines in the Kermes oak shrubland in the area of Valandovo. Crimean pine community (subass. pinetosum nigrae) develops in the valleys of streams in the area close to Strumica, including the hill Cham Chiflik (which is proclaimed as a legally protected area).
The valley of Kosturino is dominated by abandoned agricultural land with only degraded oak forests on the slopes of the surrounding hills. 
Meadows are present in the vicinity of village Tri Vodi. The line also crosses river Trkajna (at two points) where riparian vegetation develops. The crossing of river Trkajna close to Strumica (22.639845E, 41.412155N) is marked by hystorical intensive quarrying, unsanitary solid waste disposal and highly degraded riparian habitats, including two artificial ponds.
Higher altitudes of Belasica mountain are occupied by different oak belts (Italian and Turkey oak forest, Sessile oak forests, Submontane, montane and subalpine beech forests, subalpine heaths and pastures, silicate chasmophytic vegetation). However, all of these habitats are far away from the area of interest, but all of them are present in IPA Belasica (see chapter on natural heritage).
	[image: E:\Nikon D750\Belasica 2021-05-17\064.JPG]
Beech forest, 17.05.2021 (IPA Belasica)
	[image: E:\Nikon D750\Belasica 2021-05-18\034.JPG]
Beech-fir forest, 18.05.2021 (IPA Belasica)

	[image: E:\Nikon\Belasica\Belasica (Smolare) 2010-05-17\100517_10527a.jpg]
 Italian and Turkey oak forest, 25.07.2021 (IPA Belasica). Strumica town and Cham Chiflik in the back.

	[image: E:\Nikon D750\MEPSO Dubrovo-Valandovo-Strumica 2020-09-10\017.JPG]
Pseudomaquis, village Udovo, 10.09.2020
	[image: E:\Nikon D750\OHL MEPSO Lipovik-Konche 2021-05-27\003.JPG]
Termophilous oak forest (Quercetum frainetto-cerris) on Gradeshka mountain, 27.05.2021

	[image: E:\Nikon D750\OHL MEPSO Demir Kapija-Valandovo2021-05-25\061.JPG]
Christ thorn  (Paliurus spina-christi) community, 25.05.2021
	[image: E:\Nikon\Cham Chiflik\100515_10064.JPG]
Pine forest on Cham Chiflik, 15.05.2010



[bookmark: _Toc112941151]Figure 7.17: Photographs of habitats
Flora
The flora in the Kermes oak shrubland is composed of plant species which are specific, but common for this type of habitats: Quercus coccifera, Q. pubescens, Carpinus orientalis, Paliurus spina-christi, Lonicera etrusca, Cistus villosus, Clematis flammula, Fraxius ornus, etc. The floristic composition of Pubescent oak forests is similar with lower presence of thermophilous species. It seems that the most interesting plant species are present in the Crimean pine forests: Pinus nigra ssp. pallasiana, Osyris alba, Comandra elegans, Gagea saxatilis, Limodorum abortivum, Cistus villosus, Genista januensis, Anthericum liliago, Loranthus europaeus, Quercus coccifera, Q. pubescens, Q. frainetto, Q. cerris, etc. However, none of the species can be considered as important from conservation point of view.
[image: E:\Nikon D750\OHL MEPSO Valandovo-Miletkovo 2021-05-26\083.JPG]
[bookmark: _Toc112941152]Figure 7.18: Osyris alba (Osyris) on Cham Chiflik
Fauna
According to the database of protected areas there are several important species of amphibians, reptiles and birds present on Cham Chiflik: Bombina variegata, Bufo bufo, Hyla arborea, Lissotriton vulgaris, Pelophylax ridibundus, Bufo viridis, Rana dalmatina, Rana graeca, Salamandra salamandra (amphibians), Elaphe quatuorlineata, Vipera ammodytes (reptiles), Ciconia nigra, Circaetus gallicus (birds) and Isophya tosevski, Saga campbelli campbelli (insects). One species of termite Reticulitermes lucifugus was also recorded on Cham Chiflik.
[image: E:\Nikon\Cham Chiflik  2015-04-04\Reticulitermes lucifugus (6).JPG]
[bookmark: _Toc112941153]Figure 7.19: Termite Reticulitermes lucifugus on Cham Chiflik
Valorization of Habitats and Species of Flora and Fauna
The following Table presents the list of identified habitats in all project components and subcomponents. They are listed according to their trivial name which describes the community and its degradation status or other important aspects of its physiognomy. All of the habitats were also identified according to the EUNIS classification system of habitats[footnoteRef:91] which a comprehensive system of all habitats on the European continents. Important habitats were selected according to the Annex I of the Habitats Directive[footnoteRef:92]. Bern Convention (Resolution No. 4, updated version of Annex I, https://eunis.eea.europa.eu/references/2442) was also used to identify important habitats. One should bear in mind that both Bern Convention (Resolution 4 - Annex I) and EU Habitats Directive (Annex I) are not comprehensive classification systems and they focus on important habitats. [91:  European Nature Information System (https://eunis.eea.europa.eu/habitats-code-browser.jsp)]  [92:  Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31992L0043)] 

According to the EU Habitats Directive there are three important habitats: 9530* (Sub)Mediterranean pine forests with endemic black pines and 92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis). The habitat 9530 is considered as priority habitat (*) – it corresponds to the Black pine forest in Cham Chiflik protected area. The habitat 92C0 is specific for the riparian belt of river Trkajna (Trkavalishte stream). 
	Habitats
(trivial name)
	Habitats
(EUNIS)
	Habitats (Bern Convention)
! – selected habitats
	Habitats (EU Habitats Directive)
* - priority habitats

	
	
	
	

	Very degraded pseudomaquis
	F5.31: Helleno-Balkanic pseudomaquis
	/
	/

	Pseudomaquis
	
	/
	/

	Italian oak (Quercus frainetto) forest
	G1.762 Helleno-Moesian [Quercus frainetto] forests
	G1.7C Mixed thermophilous woodland
	/

	Crimean pine community
	G3.5617 - Pelagonide Pallas' pine forests
	G3.5 [Pinus nigra] woodland
	9530 * (Sub-) Mediterranean pine forests with endemic black pines

	Oriental plane belts
	G1.381 : Helleno-Balkanic riparian plane forests
	! G1.38 [Platanus orientalis] woods
	92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis)

	Lowland rivers
	C2.21 - Epirhithral and metarhithral streams
	/
	/


[bookmark: _Toc113018104]Table 7.8: Habitats within study area, their valorization and distribution
The valorization of species was based on both national and international criteria. National criteria included the List (bylaw) of strictly protected and protected species[footnoteRef:93] (Official Gazette of Republic of Macedonia, 139/2011) as well as assessment of the endemism and their rarity (expert assessment). [93:  https://www.moepp.gov.mk/wp-content/uploads/2014/09/Listi%20za%20utvrduvanje%20na%20strogo%20 zastiteni%20i%20zastiteni%20divi%20vidovi.pdf] 

Since no reliable records of plant species are known for the area it is very difficult to compile a complete list of plant species. Based on the previous field work and personal databases in the wider area a list of all plant species was elaborated. The following Table presents the list of plant species which were recorded during the field work. None of the species has certain conservation status. Only Osyris alba may be regarded as relatively rare species in Macedonia (it lives in Black pine forest of Cham Chiflik).
Some of the plants are considered as medicinal or aromatic plants, some of them used also as a food resource. None of this plants is considered threatened by national or international legislation/conventions. 
	Species
	National
importance
	International importance
	Presence
	Medicinal and aromatic plants

	Anthericum liliago
	/
	/
	√#
	

	Carpinus orientalis
	/
	/
	√
	

	Cistus villosus
	/
	/
	√#
	

	Clematis flammula
	/
	/
	√
	

	Clematis vitalba
	/
	/
	√
	

	Comandra elegans
	/
	/
	√
	

	Convolvulus arvensis
	/
	/
	√
	

	Fraxinus ornus
	/
	/
	√
	

	Gagea saxatilis
	/
	/
	√#
	

	Genista januensis
	/
	/
	√
	

	Humulus lupulus
	/
	/
	√
	√

	Limodorum abortivum
	/
	/
	√#
	

	Lonicera etrusca
	/
	/
	√
	

	Loranthus europaeus
	/
	/
	√
	

	Lythrum salicaria
	/
	/
	√
	√

	Malva sylvestris
	
	
	√
	√

	Ostrya carpinifolia
	
	
	√
	

	Osyris alba
	Rare
(10 sites in MK)
	/
	√
	

	Paliurus spina-christi
	/
	/
	√
	

	Phragmites australis
	/
	/
	√
	

	Phyllirea media
	/
	/
	√
	

	Pinus nigra ssp. pallasiana
	/
	/
	√
	√

	Pinus nigra ssp. nigra (planted)
	/
	/
	√
	

	Platanus orientalis
	/
	/
	√
	

	Populus alba
	/
	/
	√
	

	Prunus cerasifera
	
	
	√
	√

	Quercus pubescens
	/
	/
	√
	

	Quercus coccifera
	/
	/
	√
	

	Quercus frainetto
	/
	/
	√
	

	Quercus cerris
	/
	/
	√
	

	Rubus discolor
	/
	/
	√
	√

	Rubus sanguineus
	/
	/
	√
	√

	Salix alba
	/
	/
	√
	√

	Salix elaeagnos
	/
	/
	√
	

	Salix fragilis
	/
	/
	√
	√

	Sambucus ebulus
	/
	/
	√
	√

	Typha latifolia
	/
	/
	√
	

	Urtica dioica
	/
	/
	√
	√

	Prunus cerasifera
	/
	/
	√
	√

	Ficus carica
	/
	/
	√
	√


[bookmark: _Toc113018105]Table 7.9: Flora within study area, valorization and distribution
Note: Records marked with # are from the Report on the Representative network of protected areas (For more details see: Project 00058373 - PIMS 3728 “Strengthening of ecological, institutional and financial sustainability of the system of protected areas in the Republic of Macedonia”; Report - Project Activity Ref. RFP 79/2009 “Development of representative protected areas network”; Macedonian Ecological Society, March 2011; supported by UNDP and the Ministry of Environment and Physical Planning). All of the other records are from the field work / baseline surveys conducted in 2021 for the purposes of this E&S assessment.
The following Table presents the distribution of bird species in the study area. Most of the records are from field research conducted in 2021 with the exception of records marked with # (species from Cham Chiflik). There are 14 species which are considered as strictly protected according to the Law on Nature: Ardea alba, Buteo Buteo, Chroicocephalus ridibundus, Ciconia nigra, Circaetus gallicus, Corvus corax, Egretta garzetta, Falco subbuteo, Falco tinnunculus, Gallinula chloropus, Garrulus glandarius, Oriolus oriolus, Otus scops and Pernis apivorus. Ten species are listed in Annex I of the EU Birds Direcive: Alcedo atthis, Ardea alba, Caprimulgus europaeus, Ciconia nigra, Circaetus gallicus, Egretta garzetta, Lanius collurio, Lanius minor, Lullula arborea and Pernis apivorus. Streptopelia turtur is considered as Vulnerable (VU) according to the IUCN globar red list of threatened species. There are three species with threat status on the European red list of species: Streptopelia turtur and Alcedo atthis as Vulnerable (VU) and Fulica atra as Near Threatened (NT). All of the other species are of Least Concern (LC).
	Species
	IUCN GLR
	IUCN ERL
	Bird Directive
	National list
	Bern Convetion
	Bonn Convention
	CITES
	Law of Nature
	Law on Hunting
	Presence

	
	
	
	
	
	
	
	
	
	
	

	Aegithalos caudatus
	LC
	LC
	
	
	III
	
	
	
	tp
	√

	Alcedo atthis
	LC
	VU
	I
	I
	II
	
	
	
	tp
	√

	Anas platyrhynchos
	LC
	LC
	IIA & IIIA
	
	III
	II
	
	ps
	hg
	√

	Buteo buteo
	LC
	LC
	
	
	II
	II
	II
	sps
	pp
	√

	Caprimulgus europaeus
	LC
	LC
	I
	I
	II
	
	
	
	tp
	√

	Carduelis carduelis
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Cettia cetti
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Chloris chloris
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Chroicocephalus ridibundus
	LC
	LC
	IIB
	
	III
	
	
	sps
	pp
	√

	Ciconia nigra
	LC
	LC
	I
	
	II
	II
	
	sps
	pp
	√#

	Circaetus gallicus
	LC
	LC
	I
	
	II
	II
	
	sps
	pp
	√#

	Columba livia
	LC
	LC
	IIA
	
	III
	
	
	ps
	hg
	√

	Columba palumbus
	LC
	LC
	IIA & IIIA
	
	
	
	
	ps
	hg
	√

	Corvus corax
	LC
	LC
	
	
	III
	
	
	sps
	pp
	√

	Corvus corone
	LC
	LC
	IIB
	
	
	
	
	
	ntp
	√

	Cuculus canorus
	LC
	LC
	
	
	III
	
	
	
	tp
	√

	Curruca communis
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Cyanistes caeruleus
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Delichon urbicum
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Dendrocopos major
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Egretta garzetta
	LC
	LC
	I
	I
	II
	
	
	sps
	pp
	√

	Emberiza calandra
	LC
	LC
	
	
	III
	
	
	
	tp
	√

	Emberiza cirlus
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Erithacus rubecula
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Falco subbuteo
	LC
	LC
	
	
	II
	II
	II
	sps
	pp
	√

	Falco tinnunculus
	LC
	LC
	
	
	II
	II
	II
	sps
	pp
	√

	Fringilla coelebs
	LC
	LC
	
	
	III
	
	
	
	tp
	√

	Fulica atra
	LC
	NT
	IIA & IIIB
	Ms
	III
	II
	
	ps
	hg
	√

	Galerida cristata
	LC
	LC
	
	
	III
	
	
	
	tp
	√

	Gallinula chloropus
	LC
	LC
	IIB
	
	III
	
	
	sps
	pp
	√

	Garrulus glandarius
	LC
	LC
	IIB
	
	
	
	
	sps
	pp
	√

	Granativora melanocephala
	LC
	LC
	
	Ms
	II
	
	
	
	tp
	√

	Hirundo rustica
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Lanius collurio
	LC
	LC
	I
	I
	II
	
	
	
	tp
	√

	Lanius minor
	LC
	LC
	I
	I
	II
	
	
	
	tp
	√

	Lanius senator
	LC
	LC
	
	Ms
	II
	
	
	
	tp
	√

	Lullula arborea
	LC
	LC
	I
	I
	III
	
	
	
	tp
	√

	Luscinia megarhynchos
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Merops apiaster
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Motacilla alba
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Motacilla flava
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Oenanthe oenanthe
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Oriolus oriolus
	LC
	LC
	
	
	II
	
	
	sps
	pp
	√

	Otus scops
	LC
	LC
	
	
	II
	
	II
	sps
	pp
	√

	Parus major
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Passer domesticus
	LC
	LC
	
	
	
	
	
	
	tp
	√

	Perdix perdix
	LC
	LC
	IIA & IIIA
	
	III
	
	
	ps
	hg
	√

	Pernis apivorus
	LC
	LC
	I
	I
	II
	II
	II
	sps
	pp
	√

	Pica pica
	LC
	LC
	IIB
	
	
	
	
	
	ntp
	√

	Picus viridis
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Poecile lugubris
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Remiz pendulinus
	LC
	LC
	
	Ms
	III
	
	
	
	tp
	√

	Sitta europaea
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Streptopelia decaocto
	LC
	LC
	IIB
	
	III
	
	
	ps
	hg
	√

	Streptopelia turtur
	VU
	VU
	IIB
	Ms
	III
	II
	
	ps
	hg
	√

	Sturnus vulgaris
	LC
	LC
	IIB
	
	
	
	
	
	ntp
	√

	Sylvia atricapilla
	LC
	LC
	
	
	II
	II
	
	
	tp
	√

	Troglodytes troglodytes
	LC
	LC
	
	
	II
	
	
	
	tp
	√

	Turdus merula
	LC
	LC
	IIB
	
	III
	II
	
	
	tp
	√

	Upupa epops
	LC
	LC
	
	
	II
	
	
	
	tp
	√


[bookmark: _Toc113018106]Table 7.10: Bird fauna within study area, valorization and distribution
Notes:
· Records marked with # are from the Report on the Representative network of protected areas (For more details see: Project 00058373 - PIMS 3728 “Strengthening of ecological, institutional and financial sustainability of the system of protected areas in the Republic of Macedonia”; Report - Project Activity Ref. RFP 79/2009 “Development of representative protected areas network”; Macedonian Ecological Society, March 2011; supported by UNDP and the Ministry of Environment and Physical Planning). All of the other records are from the field work / baseline surveys conducted in 2021 for the purposes of this E&S assessment.
· Law on Hunting: permanent protection (pp); temporary protection (tp); no protection (np), hunting game (h). Law on Nature Protection: protected species (ps); strictly protected species (sps)
The valley of the Vardar River was considered as potential migratory route for birds. However, the monitoring conducted by Macedonian Ecological Society (Velevski, personal communication) in the last 10 years did not prove the importance of this area as a migratory route for birds, including the birds of prey.
The following Table presents the species of mammals, reptiles, amphibians and invertebrates which were recorded during the field observations or were mentions for the area of Cham Chiflik. There are four species (two mammals and two reptiles) on the Annex II of the EU Habitats Directive: Canis lupus, Elaphe quatuorlineata and Testudo graeca. Eight species have received certain threat status according to the national red list of species: Canis lupus (NT), Elaphe quatuorlineata (NT), Testudo graeca (VU), Hyla arborea (NT), Lissotriton vulgaris (VU), Rana dalmatina (NT) and Rana graeca (NT). Testudo graeca is also Vulnerable according to the IUCN global list of threatened species.
	Species
	Law on Nature Protection
	Law on Hunting
	National Red List 
	IUCN European Red List
	IUCN Global Red List
	EU Habitats Directive 
	Bern Bonvention
	Other importance
	Presence

	
	
	
	
	
	
	
	
	
	

	Mammals
	
	
	
	
	
	
	
	
	

	Erinaceus roumanicus
	
	
	
	LC
	LC
	
	
	
	√

	Lepus europaeus
	
	tp
	
	LC
	LC
	
	III
	
	√#

	Sciurus vulgaris
	ps
	pp
	
	LC
	LC
	
	III
	
	√#

	Apodemus sylvaticus
	
	
	
	LC
	LC
	
	
	
	√

	Rattus rattus
	
	
	
	LC
	LC
	
	
	
	√

	Mus musculus
	
	
	
	LC
	LC
	
	
	
	√

	Canis lupus
	
	np
	NT
	LC
	LC
	II[footnoteRef:94], IV & V [94:  Macedonia is not part of the EU. Thus, the relevance of Habitats Directive is not always clear for some species. E.g. Wolf (Canis lupus) is listed in Annex 2 with the following remark: except the Estonian population; Greek populations: only south of the 39th parallel; Spanish populations: only those south of the Duero; Latvian, Lithuanian and Finnish populations. The Study area is actually north of 39 parallel and thus we consider the wolf as a species which is not priority. Wolf was not listed as a priority in the preliminary Natura 2000 reference list of species and habitats of North Macedona (EU IPA Project: Strengthening the capacities for implementation of NATURA 2000, http://natura2000.gov.mk/wp-content/uploads/2016/06/Habitats-and-Species-List-eng.pdf).] 

	II
	
	√

	Vulpes vulpes
	
	np
	
	LC
	LC
	
	
	
	√

	Mustela nivalis
	
	np
	
	LC
	LC
	
	III
	
	√

	Martes foina
	
	np
	
	LC
	LC
	
	III
	
	√

	Meles meles
	ps
	pp
	
	LC
	LC
	
	III
	
	√

	Sus scrofa
	
	tp
	
	LC
	LC
	
	
	
	√#

	Capreolus capreolus
	
	tp
	
	LC
	LC
	
	III
	
	√#

	Reptiles
	
	
	
	
	
	
	
	
	

	Podarcis muralis
	ps
	/
	LC
	LC
	LC
	IV
	II
	
	√

	Lacerta trilineata
	ps
	/
	LC
	LC
	LC
	IV
	II
	
	√

	Elaphe quatuorlineata
	ps
	/
	NT
	NT
	NT
	II, IV
	II
	
	√#

	Vipera ammodytes
	ps
	/
	LC
	LC
	LC
	IV
	II
	
	√#

	Testudo graeca
	ps
	/
	VU
	VU
	VU
	II, IV
	II
	
	√

	Natrix natrix
	
	/
	LC
	LC
	LC
	
	III
	
	√

	Podarcis muralis
	ps
	/
	LC
	LC
	LC
	IV
	II
	
	√

	Amphibians
	
	
	
	
	
	
	
	
	

	Pelophylax ridibundus
	
	/
	LC
	LC
	LC
	V
	III
	
	√

	Bufo viridis
	ps
	/
	LC
	LC
	LC
	IV
	II
	
	√

	Bufo bufo
	
	/
	LC
	LC
	LC
	/
	III
	
	√#

	Hyla arborea
	ps
	/
	NT
	LC
	LC
	IV
	II
	
	√#

	Lissotriton vulgaris
	
	/
	VU
	LC
	LC
	
	III
	
	√#

	Rana dalmatina
	ps
	/
	NT
	LC
	LC
	IV
	II
	
	√#

	Salamandra salamandra
	
	/
	LC
	LC
	LC
	/
	III
	
	√#

	Rana graeca
	ps
	/
	NT
	LC
	LC
	IV
	II
	
	√

	Butterflies
	
	
	
	
	
	
	
	
	

	Iphiclides podalirius
	
	
	
	
	
	
	
	
	√

	Maniola jurtina
	
	
	
	
	
	
	
	
	√

	Colias crocea
	
	
	
	
	
	
	
	
	√

	Gonepteryx rhami
	
	
	
	
	
	
	
	
	√

	Pieris mannii
	
	
	
	
	
	
	
	
	√

	Pararge aegeria
	
	
	
	
	
	
	
	
	√

	Lybithea celtis
	
	
	
	
	
	
	
	
	√

	Polyommatus icarus
	
	
	
	
	
	
	
	
	√

	Other insects
	
	
	
	
	
	
	
	
	

	Oecanthus pellucens
	
	
	
	
	
	
	
	
	√

	Isophya tosevski
	
	
	
	
	
	
	
	Endemic
	√#

	Saga campbelli campbelli
	
	
	
	
	
	
	
	Endemic
	√#

	Reticulitermes lucifugus
	
	
	
	
	
	
	
	
	√#

	Carabuc coriaceus emgei
	
	
	
	
	
	
	
	
	√

	Cicindela campestris
	
	
	
	
	
	
	
	
	√#

	Pachycarus cyaneus
	
	
	
	
	
	
	
	
	√

	Bembidion punctulatum
	
	
	
	
	
	
	
	
	√

	Xylotrechus rusticus
	
	
	
	
	
	
	
	
	√

	Prionus coriarius
	
	
	
	
	
	
	
	
	√


[bookmark: _Toc113018107]Table 7.11: Fauna within study area, valorization and distribution 
· Records marked with # are from the Report on the Representative network of protected areas (For more details see: Project 00058373 - PIMS 3728 “Strengthening of ecological, institutional and financial sustainability of the system of protected areas in the Republic of Macedonia”; Report - Project Activity Ref. RFP 79/2009 “Development of representative protected areas network”; Macedonian Ecological Society, March 2011; supported by UNDP and the Ministry of Environment and Physical Planning). All of the other records are from the field work / baseline surveys conducted in 2021 for the purposes of this E&S assessment.
· Law on Hunting: permanent protection (pp); temporary protection (tp); no protection (np), hunting game (h). Law on Nature Protection: protected species (ps); strictly protected species (sps)
Natural Heritage Sites
There is one legally protected area that is crossed by the existing transmission line - Monument of Nature Cham Chiflik (Figure below) which is to be removed and alternative solution is proposed by underground cable which encircles the protected area. It was proclaimed as protected area in 1969. The Law on Nature Protection (67/04) envisaged revalorization of the existing protected areas but this was not implemented in practice i.e. Cham Chiflik was not re-proclaimed. Consequently there is no zoning. Unfortunately, this protected area has no manager appointed.
The main motivation for protection was due to the presence of the community of Crimean pine in the Kermes oak pseudomaquis (Coccifero-Carpinetum orientalis pinetosum pallasianae)[footnoteRef:95]. This community develops on both limestone and silicate bedrock. Unfortunately, there is no valorization study or any other document that describes its natural values (flora, fauna, geomorphology, etc.). It was noticed during the field work that the floristic composition is marked by the presence of many Mediterranean species (e.g. Osyris alba, Jasminum fruticans, Quercus coccifera, Phyllirea media, Cistus villosus, Comandra elegans, etc.). [95:  Spatial Plan of the Republic of Macedonia. Study for natural heritage, 2004] 

Figure 7.20: Nationally protected area – Monument of Nature Cham Chiflik relative to the existing 110 kV OHL from Valandovo to Strumica
Due to the sensitivity of this area and its status as legally protected site, during the previous project stage – Project options identification and analysis, and selection of the preferred option for further development[footnoteRef:96] - impact avoidance strategy has been employed which resulted in siting the Project away from the protected area by adoption of a technical design that includes an underground cable transmission line that fully avoids the Monument of Nature Cham Chiflik (Figure below). Therefore, no interaction between the Project and this protected area will occur during the Project implementation. [96:  WB21-MKD-ENE-03 North Macedonia, Strengthening the Transmission Network in the Southeast Region of North Macedonia - Compon0065nt 1; Selection of the preferred Option, October 2021] 

The existing line in the section crossing the protected area will be dismantled and removed resulting in enhacement effects in comparison to the current baseline conditions. Nevertheless, decommissioning of the project will have certain effect on biodivsity during the works.
[bookmark: _Toc112941155]
Figure 7.21: The Project relative to the legally protected area – Monument of Nature Cham ChiflikExisting 100 kV overhead line between substations Valandovo and Strumica 2
Underground 110 cable line (the Project)
 
Strumica

The existing transmission line also crosses one internationally recognised area – Important Plant Area (IPA) Belasica (Figure below), in 2.8 km long section. It has been designated due to the presence of 3 plant/fungi species (Viola stojanovii, Lilium albanicum, Hypericum dimoniei – all three plant species from the subalpine zone of Belasica mountain) as well as 11 habitats:
1. E1.33 East Mediterranean xeric grassland
2. F2.2A Alpine and subalpine ericoid heat
3. F2.26 Bruckenthalia heaths
4. F3.16 Juniperus communis scrub
5. G1.38 [Platanus orientalis] woods
6. G1.69 Moesian [Fagus] forests
7. G1.7C Mixed thermophilous woodland
8. G1.7D1 Helleno-Balkanic [Castanea sativa] forests
9. G1.8 Continental [Quercus petraea] forests
10. G3.52 Western Balkanic [Pinus nigra] forests
11. H3.15 Helleno-Carpatho-Balkanic Silene siliceous cliffs
Also, most of these habitats are confined to the highest parts of the IPA Belasica and are outside of the study area, which was verified by the field survey and published data on IPA Belasica[footnoteRef:97]. Therefore, the Project will not interact with the key values of this site. In addition, primary mitigation is achieved in the zone of this site that ovelaps with the Monument of Nature Cham Chiflik since the Project is situated outside of this legally protected site as described above. The crossing section of the Project, i.e. the overhead section of the new line with IPA Belasica is reduced to approx. 1.9 km. In addition, the underground section of the new line through IPA Belasica is approx. 0.6 km. The following habitats are of relevance for the project: G1.38: Platanus orientalis woods and G3.52: Western Balkanic Pinus nigra forests. [97:  Melovski, Lj., V. Matevski, M. Kostadinovski, M. Karadelev, N. Angelova & E.A. Radford (2010). Important Plant Areas in the Republic of Macedonia. Special issue of Macedonian Ecological Society, Vol. 9, Skopje, 128pp. (In Macedonian)] 

Figure 7.22: Internationally recognised area Important Plant Area Belasica relative to the Project 
Assessment of Key Biodiversity Features
Assessment of Key Biodiversity Features (Critical Habitat – CH and Priority Biodiversity Features – PBF) was performed according to the PR6 guidelines[footnoteRef:98]. The objectives of PR6 are to protect and conserve biodiversity; maintain core ecological functions of ecosystem services and biodiversity they support; adapt the mitigation hierarchy approach; and promote the sustainable management of living natural resources through the adoption of good international practices.  [98:  Guidance Note: EBRD Performance Requirement 6. Biodiversity Conservation and Sustainable Management of Living Natural Resources. https://www.ebrd.com/environment/pdf-guidance-note-ebrd-performance-requirement-6.pdf] 

(i) Highly threatened or unique ecosystems. There is only one habitat on the Annex I of the EU Habitat which is considered as priority (*): 9530 * (Sub-) Mediterranean pine forests with endemic black pines.
(ii) Habitats of significant importance to endangered or critically endangered species. There are no endangered (EN) or critically engendered species (CR). However, there are three vulnerable species (VU) on the global/European red list: Streptopelia turtur, Alcedo atthis and Testudo graeca. Additionally, a number of species in Annexes II and IV of the Habitats Directive and Annex I of the Birds Directive are present in the area. These species are PBF and will be presented in the following text.
(iii) Habitats of significant importance to endemic or geographically restricted species. The area has low significance from the aspect of endemic species, although there are two Balkan endemic species (Isophya tosevski, Saga campbelli) which qualify for PBF but not CH; 
(iv) Habitats supporting globally significant migratory or congregatory species. There are no habitats supporting globally significant migratory or congregatory species.
(v) Areas associated with key evolutionary processes. There are no areas associated with key evolutionary processes in the area of interest.  
(vi) Ecological functions that are vital to maintaining the viability of biodiversity features described above. 
PBF are below critical habitat in terms of sensitivity, however, they still require careful consideration as part of the assessment and development of mitigation. They include four criteria: Criterion i - Threatened habitat; Criterion ii - Vulnerable species; Criterion iii - Significant biodiversity features identified by a broad set of stakeholders / governments; and Criterion iv - Ecological functions vital to maintaining the viability of identified PBF.
	Criterion
	Priority Biodiversity Feature
	Critical Habitat

	1. Priority ecosystems 

	Threatened ecosystems

(a) Habitats listed in Annex 1 of EU Habitats Directive (EU members only) or Resolution 4 of Bern Convention (signatory nations only)

(b) IUCN Red-List EN or CR ecosystems

	(PR6 para. 12-i)

(a) EAAA is habitat type listed in Annex 1 of EU Habitats Directive or Resolution 4 of Bern Convention

(b) EAAA** < 5% of the global extent of an ecosystem type with IUCN status of CR or EN


	(PR6 para. 14-i)

(a) EAAA is habitat type listed in Annex 1 of EU Habitats Directive marked as “priority habitat type”

(b) EAAA ≥5% of global extent of an ecosystem type with IUCN status of CR or EN

(c) EAAA is ecosystem determined to be of high priority for conservation by national systematic conservation planning

	2. Priority Species and their Habitats

	Threatened species

(a) Species and their habitats listed in EU Habitats Directive and Birds Directive (EU members only) or Bern Convention (signatory nations only)

(b) IUCN Red List EN or CR species

(c) IUCN Red List VU species

(d) Nationally or regionally (e.g., Europe) listed EN or CR species

	(PR6 para. 12-ii)

(a) EAAA for species and their habitats listed in Annex II of Habitats Directive, Annex I of Birds Directive, or Resolution 6 of Bern Convention

(b) EAAA supports < 0.5% of global population OR < 5 reproductive units of a CR or EN species.

(c) EAAA supports VU species

(d) EAAA for regularly occurring nationally or regionally listed EN or CR species

	(PR6 para. 14-ii)

(a) EAAA for species and their habitats listed in Annex IV of the Habitats Directive (See EU restrictions)

(b) EAAA supports ≥ 0.5% of the global population AND ≥ 5 reproductive units of a CR or EN species

(c) EAAA supports globally significant population of VU species necessary to prevent a change of IUCN Red List status to EN or CR, and satisfies threshold (b)

(d) EAAA for important concentrations of a nationally or regionally listed EN or CR species

	Range-restricted species
	(PR6 para. 12-ii)

(a) EAAA for regularly occurring range-restricted species

	(PR6 para. 14-iii)

(a) EAAA regularly holds ≥ 10% of global population AND ≥ 10 reproductive units of the species***

	Migratory and congregatory species

	(PR6 para. 12-ii)

(a) EAAA identified per Birds Directive or recognized national or international process as important for migratory birds (esp. wetlands)
	(PR6 para. 14-iv)

(a) EAAA sustains, on a cyclical or otherwise regular basis, ≥ 1 percent of the global population at any point of the species’ lifecycle

(b) EAAA predictably supports ≥10 percent of global population during periods of environmental stress


[bookmark: _Toc113018108]Table 7.12: Criteria and conditions for identifying priority biodiversity features and critical habitats
EBRD PR6: Biodiversity Conservation and Sustainable Management of Living Natural Resources
1.1.1.1.7 Assessment of Critical Habitats
Critical Habitat and Priority Biodiversity Feature assessment is the process aimed at identification of those areas of the highest biodiversity value considered especially sensitive to impacts and where particular attention must be paid. The CHA process comprises an initial project screening to identify potential CH/PBF trigger habitats or species present within the area affected by the project. Initial screening is conducted in order to establish trigger features concerning which analysis and verification are to be undertaken.
In the following text the six criteria for CH are elaborated. The biodiversity features that qualify for CH will be presented as well as their characteristics in the area and the need to implement appropriate assessment according to the PR6.
(i) highly threatened or unique ecosystems
Threatened ecosystems are the ones that are: Habitats listed in Annex 1 of EU Habitats Directive (EU members only) or Resolution 4 of Bern Convention (signatory nations only) and IUCN Red-List EN or CR ecosystems.
There are two important habitats according to the EU Habitats Directive (Table below).
	Feature
	Habitats
(trivial name)
	Habitats
(EUNIS)
	Habitats (Bern Convention)
! – selected habitats
	Habitats (EU Habitats Directive)
* - priority habitats

	Critical habitat (CH)
	Cham Chiflik’s Black pine community
	G3.5617 - Pelagonide Pallas' pine forests (G3.52 Western Balkanic [Pinus nigra] forests)
	G3.5 [Pinus nigra] woodland
	9530 * (Sub-) Mediterranean pine forests with endemic black pines

	Priority Biodiversity Feature (PBF)
	Oriental plane belts
	G1.381 : Helleno-Balkanic riparian plane forests
	! G1.38 [Platanus orientalis] woods
	92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis)


[bookmark: _Toc113018109]Table 7.13: Important Habitats within study area
The existing OHL crosses river Trkanja near village of Kosturino. Part of the river is vegetated by Oriental plane belt (92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis)). However, the OHL does not cross this valuable habitat. Instead, the OHL crosses degraded oak forest as well as some ruderal vegetation at this site.
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\Oriental plan.jpg]
[bookmark: _Toc112941157]Figure 7.23: Oriental plane belt (greyish area) in the vicinity of village Kosturino, Strumica municipality (the OHL alignment is presented with red line)
The habitat of Black pine (9530 * (Sub-) Mediterranean pine forests with endemic black pines) can be found in the area between village Tri Vodi and the protected area Cham Chiflik (the primary reason for its designation. As noted, the Project will completely avoid this protected area and no interaction with this habitat along that respective section will occur. The rest of this habitat (Figure below) is spread to the right of river Trkanja and towards village Tri Vodi. These are small patches in different degradation stages. The existing transmission line avoids all of the patches of the Black pines at closest distance of more than 100 metres and therefore the Project will not directly interact with these zones. 
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\SP2\Pine stands.jpg]
[bookmark: _Toc112941158]Figure 7.24: Black pine forest (grey polygons) in the vicinity of Strumica: river Trkajna – blue line, next to the road R1401 Valandovo – Strumica (yellow line) and Cham Chiflik protected area; OHL – red line

All of these stands of 9530 are part of IPA Belasica. The protected area Cham Chiflik encompasses most of the habitat 9530 on the left site of river Trkanja. The stands of 9530 on the right side of the river (localities Chukar, Gorni Chukar, Nauto) are not included in the protected area Cham Chiflik. 
(ii) habitats of significant importance to endangered or critically endangered species 
In principle, threatened species Threatened species are the ones that fulfil the following subcriteria:
a) Species and their habitats listed in EU Habitats Directive and Birds Directive (EU members only) or Bern Convention (signatory nations only)
b) IUCN Red List EN or CR species
c) IUCN Red List VU species
d) Nationally or regionally (e.g., Europe) listed EN or CR species
The following table summarizes the important species i.e. the species that have statut that qualify (in principle) for PBF or CH. 
	Species
	Biodiversity feature
	PBF/CH rationale
	Status in the area of interest
	Expected impacts
	Comment

	
	
	
	
	
	

	Alcedo atthis
Kingfisher
	PBF
	BD: I; ERL: VU
	Resident 
	Yes
	One specimen observe along the river Trkanja. 

	Caprimulgus europaeus
Nightjar
	PBF
	BD: I
	Resident 
	Yes
	Only one record from village Tri Vodi. Probably more common in the area.

	Ciconia nigra
Black Stork
	PBF
	BD: I
	Resident 
	Yes
	The species is know to occur in Cham Chiflik area. Not recorded during the field work.

	Circaetus gallicus
Short-toed eagle
	PBF
	BD: I
	Resident
	Yes
	The species is know to occur in Cham Chiflik area. 

	Egretta garzetta
Small egret
	PBF
	BD: I
	Migratory
	Yes
	Recorded along river Trkanja, near Strumica

	Lanius collurio
Red-backed shrike
	PBF
	BD: I
	migratory breeder
	Yes
	Recorded in the valley of village Kosturino; Tri Vodi

	Lanius minor
Lesser grey shrike
	PBF
	BD: I
	migratory breeder
	No
	The species is not breeding in the area. Only one record far away from the OHL (village Kuklish,outside of the Study area)

	Lullula arborea
Skylark
	PBF
	BD: I
	resident
	Yes
	Observed in the area of the village Tri Vodi

	Pernis apivorus
European honey buzzard
	PBF
	BD: I
	migratory breeder
	No
	Only one record (area of Kuklis), away from the OHL

	Streptopelia turtur 
Turtle dove
	PBF
	GRL: VU
	migratory breeder
	Yes
	The turtle dove is a common breeding bird species in the area (Kosturino, Tri Vodi). Although the European population is in steep decline, the Macedonian breeding population is stable 

	Canis lupus
Grey wolf
	CH
	NRL: NT; HD: II, IV & V
	Resident
	Yes
	The estimate of national population is still debatable and ranges from 250 to over 1000 individuals. It is present throughout the country. Wolves are present throughout the country and in the study area.

	Podarcis muralis
Wall lizard
	CH
	HD: IV
	Resident
	Yes
	The species was recorded in the area, especially in the villages.

	Lacerta trilineata
Balkna Green lizard
	CH
	HD: IV
	Resident
	Yes
	Common in the agricultural area and degraded woodlands.

	Elaphe quatuorlineata
Four-lined snake
	CH
	HD: II, IV; GRL, ERL, NRL: NT
	Resident
	Yes
	Observed in the area of village Tri Vodi

	Vipera ammodytes
Nose-horned viper
	CH
	HD: IV
	Resident
	Yes
	Probably common in the area. Only one record from foothills of Belasica.

	Testudo graeca
Greek tortoise
	CH
	ERL, GRL & NRL: VU; HD: II/IV
	Resident
	Yes
	Probably common in the area.

	Bufo viridis
Green toad
	CH
	HD: IV
	Resident
	Yes
	Recorded along river Trkanja

	Hyla arborea
European tree frog
	CH
	HD: IV; NRL: NT
	Resident
	Yes
	Recorded along river Trkanja, near Strumica

	Rana dalmatina
Agile frog
	CH
	HD: IV; NRL: NT
	Resident
	Yes
	Recorded along river Trkanja

	Rana graeca
Greek stream frog
	CH
	HD: IV; NRL: NT
	Resident
	Yes
	Recorded along river Trkanja

	Isophya tosevski
	PBF
	Balkan endemic
	Resident
	No
	Known for Cham Chiflik area. Not recorded during the field work. Its range covers Southeastern Republic of North Macedonia and Central Northern Greece. Typical early species in the Mediterranean scrub habitats andthe slopes of mountains up to about 1000 m.[footnoteRef:99] [99:  Chobanov, Dragan P., et al. Review of the Balkan Isophya (Orthoptera: Phaneropteridae) with particular emphasis on the Isophya modesta group and remarks on the systematics of the genus based on morphological and acoustic data. Zootaxa 3658 (2013): 1-81.] 


	Saga campbelli campbelli
	PBF
	Balkan endemic
	Resident
	No
	Known for Cham Chiflik area. Not recorded during the field work.


[bookmark: _Toc113018110]Table 7.14: Important species that qualify for Critical Habitat and Priority Biodiversity Features
Some of these species (Lanius minor, Pernis apivorus, Isophya tosevski, Saga campbelli campbelli) were excluded from further analysis on the basis of the following criteria:
· There are few records and they do not use the area regularly (according to the conducted field research) – Lanius minor, Pernis apivorus.
· They were recorded far away from the OHL, all of them outside the 2x500 m and even indirect impact cannot be expected
· All of the bird species qualify for PBF and not CH. None of these bird species are resident for the area (they are wintering, migratory or migratory breeders).
1. Appropriate Assessment 
The following table presents all of the biodiversity features that trigger Critical Habitat. The description of the habitat 9530 follows the information on the EU level (no national estimate is available). The distribution and estimates for the rest of the species is taken from the National red lists of North Macedonia. 
Threats are also taken from the same sources. It has to be stressed that the construction/operation of OHLs is not mentioned for any of the species and habitats.
	Distribution, estimates and threats
	Impacts of the project
	Distribution maps[footnoteRef:100] [100:  Distribution maps for species of mammals, amphibians and reptiles are taken from the national red list assessment (http://redlist.moepp.gov.mk/). The map for the habitat 9530 is from https://ec.europa.eu/environment/nature/natura2000/management/habitats/pdf/9530_Sub-Mediterranean_pine_forests.pdf] 


	9530 * (Sub-) Mediterranean pine forests with endemic black pines [PA Cham Chiflik, IPA Belasica)

	To the most important threats belong forest exploitation without replanting or natural regrowth, restructuring agricultural land holding, fire (natural), changes in abiotic conditions, grazing, roads, motorways, dispersed habitation, burning down, fire and fire suppression. The most important conservation measures are: Establish protected areas/sites, Restoring/improving forest habitats, Adapt forest management, Legal protection of habitats and species, Regulating/Management exploitation of natural resources on land, etc.
	No direct impact is expected. The deviation from Cham Chiflik and its complete avoidance can be assessed as a positive impact. Possible decomissionion of the existing alignment within the protected area Cham Chiflik should be taken into account.
	[image: ]

	Grey wolf (Canis lupus)

	Considering the size of the forested areas in North Macedonia and the population density of 2,2 individuals per 100 km2 the estimate is about 400 individuals in the whole country[footnoteRef:101]. [101:  http://redlist.moepp.gov.mk/grey-wolf/] 

Based on the official and experts estimates, the wolf population size in N. Macedonia is considered to be in the range of 400–1100 individuals.The population trend is considered to be stable, 
	Only disturbance during construction may be identified as potential impact. 
	[image: ]

	Greek tortoise (Testudo graeca)

	It has area of occupancy (AOO) of 1.140km2 in Macedonia. It is threatened by continuing declines in quality of habitat due to intense agriculture and infrastructural development and existing trade. 

	No measurable direct impact (mortality) is expected during the construction works in the whole area. Negligible indirect impact (habitats loss) may occur.
In order to secure net-gain the following measure is proposed: Fire protection measures on system level as legally required and therefore incorporated in the MEPSO’s management system / grid rules.
	[image: ]

	Common wall lizard (Podarcis muralis)

	An ubiquitous species in Macedonia, present in many habitats and localities, and is one of the most successful species in man-made habitats, therefore assessed as Least Concern.

	Same impacts and measures as in the case of Greek toroise.

	[image: ]

	Balkan green lizard (Lacerta trilineata)

	Ubiquitous species in Macedonia also present in all neighbouring countries, occurring in many habitats and localities, even around man-made ones and is therefore Least Concern. 
	Same impacts and measures as in the case of Greek toroise.

	[image: ]

	Four-lined snake (Elaphe quatuorlineata)

	The Four-lined Snake’s has extent of occurrence [EOO] = 17.948 km2 and area of occupancy [AOO] = 532 km2.
	Same impacts and measures as in the case of Greek toroise.

	[image: ]

	Nose-horned viper (Vipera ammodytes)

	The Nose-horned Viper is very widespread in North Macedonia (extent of occurrence [EOO] = 24.286km2) and its limited area of occupancy (AOO) of 1.636 km2 is most likely an underestimation due to the general elusive nature of snakes. Habitat destruction, wildfires and roadkill are the main threats to this species.
	Same impacts and measures as in the case of Greek toroise.

	[image: ]

	European green toad (Bufo viridis)

	This species is listed as Least Concern in the national red list. It has wide distribution, tolerance of a broad range of habitats, presumed large population, and because it is unlikely to be declining fast enough to qualify for listing in a more threatened category. 
	No measurable direct impact (mortality) is expected during the construction works in the vicinity of rivers Vardar and Anska Reka. Negligible indirect impact (habitats loss) may occur.
In order to secure net-gain for this species the following measure is proposed: control and eradication of invasive plant species and planting on native plant species in the riparian belt.
	[image: ]

	Greek frog (Rana graeca)

	The Greek Stream Frog is widespread in Macedonia, but limited to suitable habitats (forest and high-mountain streams and rivers). Its populations are threatened by fragmentation and the construction and operation of small hydro-electric power plants. 
	Same impacts and measures as in the case of Green toad.

	[image: ]

	Agile frog (Rana dalmatina)


	The Agile Frog is widespread across North Macedonia, but is nevertheless limited to its suitable habitats of forest streams and rivers (generally), thus its area of occupancy is more limited (AOO = 1.592 km²). It is generally threatened by the drainage and eutrophication of breeding sites, replacement of deciduous forest habitat with unsuitable coniferous species.
	Same impacts and measures as in the case of Green toad.

	[image: ]

	Tree frog (Hyla arborea)


	Habitat degradation has caused reductions and fluctuations in area of occupancy (1.816 km²). The species is quite sensitive to changes in habitat, including loss and fragmentation of forests, bush groves and meadows, and the drainage and pollution of wetlands and predatory fish species.
	Same impacts and measures as in the case of Green toad.

	[image: ]


[bookmark: _Toc113018111]Table 7.15: Habitats and species that trigger Critical Habitat
	Distribution, estimates and  threats
	Impacts and mitigation
	Distribution maps[footnoteRef:102] [102:  Distribution maps are taken from the following sources: lowland riparian vegetation from the Report: Mapping of ecosystems and assessment of their condition (Nature Conservation Programme in North Macedonia); bird species from The European Breeding Bird Atlas – EBBA2 (https://ebba2.info/maps/) – maps on occurence. ] 


	92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis)

	
To the most important threats belong water abstractions from surface waters, removal of dead
and dying trees, burning down, forest exploitation without replanting or natural regrowth,
grazing, artificial planting on open ground (non-native trees) and removal of forest
undergrowth. The most importatn measures for this habitat are: Establish protected areas/sites, Restoring/improving forest habitats, Adapt forest management, etc.
	No impacts are expected. The OHL does not cross this habitat.
	[bookmark: bookmark1][bookmark: bookmark0][image: ]

	Common kingfisher (Alcedo atthis)

	The species is widespread along all rivers and lakes in Macedonia. It is used as a trigger species for designation of the following Important Bird Areas: River Bregalnica, Babuna gorge, Topolka gorge, and Crn Kamen River Radika catchment. National population is estimated at 20-100 pairs which is less than 0.1% of the European population[footnoteRef:103]. [103:  Velevski, M., Hallmann, B., Grubač, B., Lisičanec, T., Stoynov, E., Lisičanec, E., … & Stumberger, B. (2010). Important bird areas in Macedonia: Sites of global and European importance. Acrocephalus, 31(147), 181-282.] 

	The main impact for the Kingfisher from the project implementation is disturbance, especially during the construction phase.
In order to avoid disturbance a specific mitigation measure is introduced: Prohibition of fishing in a stretch of 250 m on both side of river Vardar. The control of invasive species in the riparian community will also be beneficial for this species.
	[image: ebba2_occurrence_Alcedo_atthis]

	Caprimulgus europaeus, Nightjar

	The nightjar is probably a common species in the woodland habitats along the OHL  
	No specific mitigation measures are possible except for avoidance of construction activities in the breeding period (April-June) so as to minimize disturbance and nest losses, which is a proposed general measure.
	[image: ebba2_occurrence_Caprimulgus_europaeus]

	Ciconia nigra, Black Stork

	
	Disturbace is the most obvious threat. Its avoidance by limiting the construction period it the best mitigation measure. Collisions are possible threat, as well.
	[image: ebba2_occurrence_Ciconia_nigra]

	Circaetus gallicus, Short-toed eagle

	The short-toed snake-eagle is a common species in the Mediterranean woodland, especially on calcareous substrate.
	Disturbace is the most obvious threat. Its avoidance by limiting the construction period it the best mitigation measure.
	[image: ebba2_occurrence_Circaetus_gallicus]

	Egretta garzetta, Small egret

	Common species along rivers and in wetlands. No breeding pairs in the Study area.
	No impacts are expected on this species. Collisions are unlikely since the area of Trkanja will be crossed by underground cable.
	[image: ebba2_occurrence_Egretta_garzetta]

	Lanius collurio, Red-backed shrike

	It is a common and widespread species in the open woodlands and bushes, and in the arable habitats along the OHL and in the country. The European populations are declining. 
	No significant impacts are expected on this species. Collisions are possible threat.
	[image: ebba2_occurrence_Lanius_collurio]

	Lullula arborea, Skylark

	The species is common and abundant in its favourable habitats throughout the country.
	No significant impacts are expected on this species. Collisions are possible threat.
	[image: ebba2_occurrence_Lullula_arborea]

	European turtle dove (Streptopelia turtur)

	European turtle dove is widespread in Macedonia in all of the valleys, plains and open forests and woodlands. National population is estimated at 25000-60000 pairs which is 0.8% of the European population. 
	Negligible direct impact (disturbance) may be expected during the construction works in the whole area.
Avoidance of construction during the breeding period (April-May) will secure no-net loss. The control of invasive species in the riparian community will also be beneficial for this species.
	[image: ebba2_occurrence_Streptopelia_turtur]


[bookmark: _Toc96698905][bookmark: _Toc113018112]Table 7.16: Habitats and species that trigger Priority Biodiversity Features 
EAAAs were designed for all of the species and habitats that qualify for CH and PBF. EAAAs were spatially defined on the basis of the distribution of species/habitats (field work results), national distribution as well as the distribution of suitable habitats within the landscapes. For species with patchy distribution in the landscape, the EAAA encompasses these multiple disjunct areas. EAAAs take into account the distribution and connectivity of biodiversity features in the landscape and the ecological processes that support them. The distribution of species and their respective EAAAs are presented in the Figures below.
· 9530 * (Sub-) Mediterranean pine forests with endemic black pines (PA Cham Chiflik, IPA Belasica). The distribution map shows the presence of this habitat in the area. The mapping was performed based on field work and satellite images (Google Earth).
· Grey wolf (Canis lupus). One record (footprint) from Tri Vodi village. Present in the whole country.
· Common wall lizard (Podarcis muralis). Recorded in the villages. Distributed in the whole area according to the national estimate.
· Balkan green lizard (Lacerta trilineata). Probably very common in the area. Several records from the field work. Distributed in the whole area according to the national estimate.
· Four-lined snake (Elaphe quatuorlineata). Distributed in the whole area according to the national estimate.
· Nose-horned viper (Vipera ammodytes). One record from the vicinity of Tri Vodi (road kill). Distributed in the whole area according to the national estimate.
· European green toad (Bufo viridis). Recorded along river Trkanja. Distributed in the whole area according to the national estimate.
· Greek frog (Rana graeca). Recorded along river Trkanja. Probably present along other streams.  Distributed in the whole area according to the national estimate. EAAA is defined along rivers and streams i.e. suitable habitats for this species.
· Agile frog (Rana dalmatina). Recorded along river Trkanja. Probably present along other streams. Distributed in the whole area according to the national estimate. EAAA is the same as for the previous species, due to the ecological similarity and habitat preference.
· Tree frog (Hyla arborea). Distributed in the whole area according to the national estimate.

[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\9530.jpg]
[bookmark: _Toc112941159]Figure 7.25: EAAA and distribution of Black pine forest if the Study area
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Canis lupus.jpg]
[bookmark: _Toc112941160]Figure 7.26: EAAA and distribution of Grey wolf (Canis lupus)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Podarcis muralis.jpg]
[bookmark: _Toc112941161]Figure 7.27: EAAA and distribution of Common wall lizard (Podarcis muralis)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Lacerta trilineata.jpg]
[bookmark: _Toc112941162]Figure 7.28: EAAA and distribution of Balkan green lizard (Lacerta trilineata)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Elaphe.jpg]
[bookmark: _Toc112941163]Figure 7.29: EAAA and distribution of Four-lined snake (Elaphe quatuorlineata)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Vipera ammodytes.jpg]
[bookmark: _Toc112941164]Figure 7.30: EAAA and distribution of Nose-horned viper (Vipera ammodytes)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Bufo viridis.jpg]
[bookmark: _Toc112941165]Figure 7.31: EAAA and distribution of European green toad (Bufo viridis)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Rana graeca.jpg]
[bookmark: _Toc112941166]Figure 7.32: EAAA and distribution of Greek frog (Rana graeca)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Rana dalmatina.jpg]
[bookmark: _Toc112941167]Figure 7.33: EAAA and distribution of Agile frog (Rana dalmatina)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Hyla arborea.jpg]
[bookmark: _Toc112941168]Figure 7.34: EAAA and distribution of Tree frog (Hyla arborea)
In total, 10 PBF were identified:
1. 92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis)
2. Common kingfisher (Alcedo atthis)
3. Caprimulgus europaeus, Nightjar
4. Ciconia nigra, Black Stork
5. Circaetus gallicus, Short-toed eagle
6. Pernis apivorus, European honey buzzard
7. Egretta garzetta, Small egret
8. Lanius collurio, Red-backed shrike
9. Lullula arborea, Skylark
10. European turtle dove (Streptopelia turtur)
PBFs distribution is presented in the following maps. Although not specifically required by PR6, EAAAs were also elaborated. 
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Alcedo atthis.jpg]
[bookmark: _Toc112941169]Figure 7.35: EAAA and distribution of Common kingfisher (Alcedo atthis)
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Caprimulgus europaeus.jpg]
[bookmark: _Toc112941170]Figure 7.36: EAAA and distribution of Caprimulgus europaeus, Nightjar
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Ciconia nigra.jpg]
[bookmark: _Toc112941171]Figure 7.37: EAAA and distribution of Ciconia nigra, Black Stork
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Circaetus gallicus.jpg]
[bookmark: _Toc112941172]Figure 7.38: EAAA and distribution of Circaetus gallicus, Short-toed eagle

[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Egretta garzetta.jpg]
[bookmark: _Toc112941173]Figure 7.39: EAAA and distribution of Egretta garzetta, Small egret
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Lanius collurio.jpg]
[bookmark: _Toc112941174]Figure 7.40: EAAA and distribution of Lanius collurio, Red-backed shrike
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Lullula arborea.jpg]
[bookmark: _Toc112941175]Figure 7.41: EAAA and distribution of Lullula arborea, Skylark
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Streptopelia turtur.jpg]
[bookmark: _Toc112941176]Figure 7.42: EAAA and distribution of European turtle dove (Streptopelia turtur)
Alien species
The Project area is predominantly forested. The presence of alien species was recorded during this E&S assessment, represented by a few trees of Ailanthus glandulosa in the periphery of Strumica as well as few specimens of some other neophytes (Datura stramonium, Lycium halimifolium). 
Ecosystem services
Ecosystem services – the benefits that flow from nature to people, including provisioning (e.g. the supply of food, clean air and water and materials), regulating (e.g. hydrologic and local climate regulation, nutrient cycling), or cultural and recreation use. Services with potential to have both high importance to relevant stakeholders and limited substitutes should be identified. Scoping for ecosystem services should take place in coordination with the social assessment team in order to ascertain which stakeholders may rely on ecosystem services and their degree of dependence. Direct consultation with stakeholders is often required[footnoteRef:104]. [104:  Guidance Note 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources (v. January 1, 2020)] 

Ecosystem services were not assessed during the field work. Thus, they can be only assessed on the basis of the results from the Mapping and assessment the condition of ecosystems in North Macedonia as part of Output 1.1. Mechanism for Payment of Ecosystem Services (PES) as a priority measure of National Strategy for Nature Protection is elaborated and tested[footnoteRef:105]. During this project all the natural ecosystems were identified, mapped and had their condition assessed. Their condition was assesses based on a broad set of indicators (Ecosystem structure: Biotic diversity, Abiotic heterogeneity; Ecosystem processes: 	Energy flow/Matter storage, biogeochemical cycle, water balance). The assessment of the capacity for supply of selected ecosystem services (15) was based on expert judgement combined with scoring by stakeholders. [105:  Nature Conservation Programme in North Macedonia – phase 2] 

[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\ESS - national.jpg]
[bookmark: _Toc112941177]Figure 7.43: Cummulative score of all ecosystem services on national level.
From the map presented below we can conclude that the forests in the area have significant capacity to supply ecosystem services (we have to stress that the demand for ecosystem services was not assessed). However, the rivers in the area have much lower supply capacity due to their degraded state. Having in mind the project characteristics (rewiring of the existing OHL and avoidance of protected area Cham Chiflik) we can conclude that the ecosystem services in the area will not be altered. All of the possible impacts on the ecosystem services in the area are covered by the assessment of the living environment and social aspects.
[image: 20220828 Ekosistemi SupplyCapacity2]
[bookmark: _Toc112941178]Figure 7.44: Capacity for supply of ecosystem services of natural and seminatural ecosystems in the study area.
[bookmark: _Toc71559792][bookmark: _Toc112940934]Population and Local Economy
[bookmark: _Toc48829108][bookmark: _Toc71559793][bookmark: _Toc112940935]Study Area
For the purposes of the assessment, the study area is extended to a distance of 1,000 metres from the Project to include communities where private assets (e.g. residential properties, facilities and businesses) or community facilities (e.g. schools, religious temples, cemeteries) may potentially be affected during the Project implementation.
Within the study area there are none of the sensitive receptors, such as: schools, religious temples, cemeteries.
[bookmark: _Toc112940936]Baseline Conditions
[bookmark: _Toc71559796]The Project through the territory of two Macedonian LSG units - municipalities of Valandovo and Strumica. Settlements close to the Project, within the study area, as well as their relative distance to the Project are given in the Table below.
	Settlements – by LSG
- Reconstruction of the existing 110 kV OHL Valandovo – Strumica -

	LSG Unit
	Settlement
	Population
2002*)
	Relative distance to settlement**) [m]

	Valandovo
	Valandovo
	4,402
	1000

	Strumica
	Zleshevo
	Abandoned
	500

	
	Kosturino
	1,280
	1000

	
	Tri Vodi
	12
	Passing through its outskirt

	
	Strumica
(sub-urban & urban area)
	35,311
	Passing through

	Total:
	41,005
	


[bookmark: _Toc92824237][bookmark: _Toc113018113]Table 7.17: Settlements close to the elements of the Project
*) Source: Census of Population, Households and Dwellings in Republic of Macedonia, 2002
**) Note: Approximate distance from the OHL corridor centerline to the nearest properties has been taken into consideration
The OHL passes through the outskirts of Valandovo, and is distant from the closest residential or other properties.
Furthermore, it passes nearby villages Zleshevo (abandoned) and Kosturino, both in the municipality of Strumica, distant from the closest properties. In settlement Tri Vodi, the line passes at the very edge of the village, affecting only a sheep pen. 
The ethnic composition of the Municipality of Valandovo, during the census in 2002, was as follows: 9,630 Macedonians (82.7%), 1.333 Turks (11.2%), 639 Serbs (5.4%), 32 Roma (0.3%) and 54 others (0.5%). However, the city of Valandovo has relatively homogeneous population regarding ethnic structure, where Macedonians are dominant ethnic group. In the city of Strumica, ethnic composition of the population, during the census in 2002, was as follows: 32,075 Macedonians (90.8%), 2.642 Turks (7.5%), 157 Serbs (0.4%), 130 Roma (0.3%) and 307 others (0.9%). Rural settlements Kosturino and Tri void are completely populated by Macedonians.
Regarding the gender structure of population, during the census in 2002, women in the city of Strumica represented some 50.7%. In Konsturino women comprise 48.8% of the total population, while in the city of Valandovo this share is 49.7%. 
The economy in both municipalities strongly relies on agriculture and processing of agricultural products. During the census of Agriculture in 2007, conducted by State Statistical Office, in municipality of Valadnovo there were 2399 agricultural holdings that utilizes 2138 ha (of 2563 ha available) land divided in 8539 parts. The average part of used agricultural land counts 3.56 ha.
Used land in municipality of Strumica consists of: meadows (3%), orchards (3%), vineyards (3%) and arable land, gardens and kitchen gardens (91%), of which 40% is under cereals and 35% under vegetables. Used land in mucinipality of Valandovo consist of: vineyards (32%), meadows (3%), orchards (8%), and arable land, gardens and kitchen gardens (57%), of which 49% is under cereals and 28% under vegetables, 12% under fodder crops, and 6% under industrial crops. 
There were 5994 people (41.4% female) in the mucinipality of Valandovo engaged in the agricultural activities. Some 71% were growing only crops, 1% are only farming livestock, while 28% besides farming animals also grow crops. In municipality of Strumica 69% of the people engaged in agricultural activities are growing crops, some 28% are growing of crops combined with farming of animals, 2% are solely farming livestock, while 1% are perforimg agricultural service activities. 
In 2019, most of the companies in the municipality of Valandovo - 69% (267) - were micro companies, employing mainly 1-5 people. Some 28% (109) companies were small companies, while 3% (10) were medium companies. In municipality of Strumica 2/3 (1.693) companies were registeres as micro companies, 31.5% (800) as small companies, 1.2% (30) as medium and 0.7% (18) were registered as large companies.
In both municipalities, some 11% of the companies belong to the processing industry. Similar share of companies in municipality of Strumica are active in the Expert, scientific and technical activities industry, while in municipality of Valandovo almost equal share of 11% of existing comapnies belong to the “Agriculture, forestry and fish-farming” industry and “Transportation and storage industry”. In municipality of Strumica companies whose main activity is Transportation and storage industry hold share of 40% of all active companies, while this share in the same industry in Valandovo is 32%.
Transport and Infrastucture
The city of Strumica, as the largest city in the project area, is urbanized city and it represents regional economic centre. It is a dynamic city, with well developed infrastructure and developed business sector. The condition of the existing water supply network is relatively satisfactory. For the needs of the city of Strumica, a water supply system has been built that uses surface water from the Turija reservoir. The water supply network in the city of Strumica consists of 2 height zones (low and high). The low zone covers 90% of the urban area, and the low zone 10%. In the city in higher places water is provided by pumping stations. In the water factory, in addition to the usual process of processing drinking water, the water is also ozonated in order to provide quality drinking water. Also, at the outskirts of the city a wastewater treatment plant has been constructed
Transport in Strumica is mostly regulated by DOO Strumica Express which maintains all lines in the country. Local city transport is conducted by Taxi or by personal cars. The most important highway M6 passes through it, which connects the region with the rest of the country, as well as with the Bulgaria and Greece. 
Strumica is the first systematically gasified municipality in the country.  The present Technical Assessment has considered the gasification system in Strumica to ensure that no interaction with the proposed alignment of the underground transmission cable will occur.
Vulnerable categories and potential land aquistion
Major social constraints that constitute risk for legal or operational incompliance for the further operation of the existing line were identified in the sub-urban and urban zones of the town Strumica, where the OHL currently passes over, or in immediate vicinity, to residential or industrial properties (Annex 3). Most of the identified affected properties are built after construction of the line, several decades ago. Currently, along the approx. 1 km long section in the populated sub-urban and urban zones in Strumica, to the entrance of the line on the SS Strumica 2 there are several tens of properties (some of them depicted in Annex 3). Indicatively, there are around 40 properties, including residential properties / buildings at a distance less than 50 m from the axis of the line. In the section from the SS Strumica 2 and the SS Strumica 1, there are around 20 dwelling objects at a distance less than 50 m from the OHL axis and several commercial properties, including four waste processing sites, operated by Roma families. In addition, a Roma populated quarter is situated in proximity to the line, at approx. distance from 50 m to 100 m. Main line passes over illegally constructed house populated with residents of Roma origin.
The interaction of the Project and the affected properties / sensitive receptors in the sub-urban and urban zones of Strumica was considered during the past Project development phase - selection of preferred Project option - in order to identify the best applicable design approach. As a result, an alternative design to replace the existing line within these urban zones with underground transmission cable has been proposed and adopted (see Section 2.4.2). The existing line will be decommissioned, thus eliminating the existing operational risks to all currently affected properties.
[bookmark: _Toc112940937]Cultural Heritage
[bookmark: _Toc112940938]Study Area
For the purposes of the assessment, the study area includes protected cultural heritage assets in an area of 200 metres around the Project. This distance is considered as an area in which there may be an impact due to physical and historical connectivity and relationships as well as due to changes to noise levels, air quality and traffic during the construction.
[bookmark: _Toc112940939]Baseline Conditions
[bookmark: _Hlk82549619]No cultural heritage resources - known cultural heritage site or location of cultural importance - are located within the study area. The existing 110 kV OHL Valandovo – Strumica does not cross any known cultural heritage site or location of cultural importance. There are several archaeological sites located in the wider area along the OHL alignment (Figure below) which would not be affected during the implementation of the Project. - 110 kV OHL from Valandovo to Strumica

[bookmark: _Toc92824275][bookmark: _Toc112941179]Figure 7.45: Location of the identified cultural heritage sites, relative to the Project 
None of these falls into the RoW of the transmission line.
These cultural resources and their approximate location are briefly described in the following Table.
	[bookmark: _Hlk76916975]Registered Archaeological Sites in proximity to the Project
- Existing 110 kV OHL Valandovo – Strumica -

	Municipality of Valandovo

	Valandovo

	Monastery, at relative distance of more than 750 m from the alignment of the new 110 kV OHL. Late antiquity necropolis. The site lies 1 km north of the city, near the medieval fortress, where on a small plateau was discovered a group of tombs with a construction of stone slabs - cyst type, and tegulas "on two waters". Several ceramic vessels and coins from the III and IV centuries have been found in the tombs (Diocletian, Constantine I, Prob, Florian).

	Municipality of Strumica

	Kosturino

	Vasilica Chuka, at relative distance of more than 2,500 m from the alignment of the new 110 kV OHL. Hellenistic and Roman times settlement. About 4 km north of the village is a high hill that dominates the road Strumica-Valandovo. The very top is surrounded by the remains of foundations of a wall, built of stone and lime mortar. At an area of ​​200 × 60 m inside the fortress, foundations of smaller buildings can be seen, and fragments of construction and pottery can be found. Several Hellenistic coins kept in the Institute and Museum in Strumica were also found.

	Orniche, at relative distance of more tha 700 m from the alignment of the new 110 kV OHL. Site is located on the plateau between the Strumica field and the Valandovo hill near the village of Kosturino. This site is a Middle Neolithic settlement. The settlement is 7500 years old and the remains of dwellings, pottery and tools have been found here.


[bookmark: _Toc77348313][bookmark: _Toc78448841][bookmark: _Toc92824239][bookmark: _Toc113018114]Table 7.18: List of known archaeological sites within the study area, along the existing 110 kV transmission line between Valandovo and Strumica
Main Source: Koco Dimce (1996). ‘Archaeological Map of the Republic of Macedonia’ II. Skopje: Macedonian Academy of Sciences and Arts (Коцо, Димче (1996). [Ref.19]

[bookmark: _Toc71559745]

[bookmark: _Toc112940940]Environmental Impacts and Mitigation
[bookmark: _Toc112940941][bookmark: _Toc86826663]Climate Resilience
[bookmark: _Toc112940942]Study Area
The study area for the climate resilience assessment covers all elements (assets and infrastructure) which constitute the operational phase of the Project.
[bookmark: _Toc112940943]Assessment Methodology
The assessment of the climate resilience of the Project has been carried out by taking into consideration the risk and vulnerability associated with the climate variables identified as part of the future climate baseline. It included the following:
· Identification of climate variables to which the Project is vulnerable, based on sensitivity and exposure of its structural elements.
· Assessment of impacts associated with climate variables to which the Project is vulnerable, and identification of their significance.
· Identification of mitigation measures already incorporated into the present level of the Project design (design-based measures).
· Identification of additional mitigation measures to address any residual climate effects.
Vulnerability of the Project to Climate Change
Vulnerability of the Project to climate change is considered as a function on the sensitivity of the Project to a climate variable (how sensitive the Project is to the climate hazard) and exposure of the Project to change in the variable (the probability of the climate hazard occurring at the project location now and in the future) (see Section 7.1.1).
The sensitivity and exposure of the Project to climate variables have been qualitatively evaluated based on information for similar types of projects as this transmission infrstructure development project and available in literature by using the following rating scale and matrix (Table below):
· High: high climate sensitivity or exposure. 
· Moderate: medium climate sensitivity or exposure.
· Low: no significant climate sensitivity or exposure. 
	Sensitivity
	Exposure

	
	Low
	Medium
	High

	Low
	Low
	Low
	Low

	Medium 
	Low
	Moderate
	Moderate

	High 
	Low
	Moderate
	High


[bookmark: _Toc66476809][bookmark: _Toc113018115]Table 8.1: Vulnerability matrix
The outcome of this stage of the assessment is a list of climate variables for each Project element to take forward for further assessment. ‘Low’ vulnerabilities will not be considered further. ‘High’ and ‘Moderate’ vulnerabilities will be assessed further. 


Impact Significance
For the Project, the significance of impact associated with the climate variables to which it is considered vulnerable has been assessed. This has been done by considering the likelihood and consequence of the potential impacts. 
Likelihood and consequence have been qualitatively evaluated by using specific descriptors (Table below) which are based on information for similar types of projects as this transmission development project and good international practice and relevant guidеance.
	Likelihood category
	Description (probability and frequency of occurrence)

	Very high
	The event occurs multiple times during the lifetime of the Project, e.g., usually annually.

	High
	The event occurs several times during the lifetime of the Project, e.g., approximately once every five years.

	Medium
	The event occurs limited times during the lifetime of the Project, e.g., approximately once every 15 years.

	Low
	The event occurs occasionally during the lifetime of the Project.

	Very low
	The event may occur once during the lifetime of the Project.


[bookmark: _Toc66476810][bookmark: _Toc113018116][bookmark: _Toc66476811]Table 8.2: Likelihood categories
	[bookmark: _Ref2011367][bookmark: _Toc2060616]Measure of consequence
	Description

	Negligible
	No infrastructure damage, minimal adverse effects on health, safety and the environment. No operational disruption. No financial loss. 

	Minor adverse
	Localised infrastructure disruption or loss of service. No permanent damage, minor restoration work required: operational disrupture lasting less than one day. Slight adverse health or environmental effects. 

	Moderate adverse
	Limited infrastructure damage and loss of service with damage recoverable by maintenance or minor repair. Disruption lasting more than one but less than three days. Adverse effects on health and/or the environment. 

	Large adverse
	Extensive infrastructure damage and severe loss of service. Disruption lasting more than three but less than ten days. Early renewal of 50-90% of infrastructure. Permanent physical injuries and/or fatalities. Significant effect on the environment, requiring remediation. 

	Very large adverse
	Permanent damage and complete loss of service. Disruption lasting more than ten days but less than 20 days. Severe health effects and/or fatalities. Very significant loss to the environment requiring remediation and restoration. 


[bookmark: _Toc113018117]Table 8.3: Measure of consequence
The likelihood and consequence for each impact have been combined in a form of matrix to qualitatively assess the significance (Table below), based on information for similar types of projects as this transmission development project and good international practice and relevant guidances.
	Measure of consequence
	Likelihood

	
	Very high
	High
	Medium
	Low
	Very low 

	Very large
	Significant
	Significant 
	Significant
	Significant
	Significant 

	Large
	Significant 
	Significant 
	Significant
	Significant
	Significant

	Moderate 
	Significant 
	Significant 
	Significant
	Not significant 
	Not significant 

	Minor
	Significant
	Significant
	Not significant
	Not significant 
	Not significant 

	Negligible
	Not significant
	Not significant
	Not significant
	Not significant 
	Not significant 


[bookmark: _Toc66476812][bookmark: _Toc113018118]Table 8.4: Impact significance matrix
Assumptions and Limitations of the Method
There are inherent uncertainties associated with using climate projections and they are not predictions of the future. It is possible that future climate will differ from the future baseline climate against which the resilience of the Project has been assessed, depending on the extent of global emissions released into the atmosphere over the next century. A worst-case scenario has been used to assess the resilience of the Project over its lifetime.
Climate projection data is modeled data from the global climate model compilations of the Coupled Model Inter-comparison Projects (CMIPs), overseen by the World Climate Research Program (WCRP). Data on projected climate has been taken from the WCRP Knowledge Portal which summarises output of the Coupled Model Inter-comparison Project Phase 6 (CMIP6)[footnoteRef:106] models included in the IPPC’s Sixth Assessment Report (AR6)[footnoteRef:107]. There are some climate variables which are not available from the Knowledge Portal, including wind, and as such, the assessment does not include detailed information on projections in this variable. [106:  https://www.wcrp-climate.org/wgcm-cmip/wgcm-cmip6]  [107:  https://www.ipcc.ch/assessment-report/ar6/] 

The assessment of impacts and their likely significance takes into account design measures which mitigate impacts. These measures have been identified through engagement with the wider Project Team and a review of Project documentation. The assessment assumes that the measures which have been identified at this stage are incorporated into the final design and that the road is designed in accordance with the following documents:
[bookmark: _Toc112940944]Potential Impacts
In order to achieve an appropriate level of sustainability and climate resilience, new transmission networks, as well as distribution networks, need to be located in areas which minimise their vulnerability in respect to physical damage and operational performance. 
Extreme weather events are the greatest concern for electricity supply systems. In many countries, weather-related disturbances to the power sector are responsible for a great number of customer interruption hours with a significant cost to the economy. Extreme weather events can result in significant economic and safety hazards for both local communities and workers. Continued increases in the magnitude and frequency of extreme weather can intensify the stress on energy transmission systems in several ways, mainly [Ref.27]:
· Transmission networks are vulnerable to extreme weather events. In general, climate-related threats to transmission systems include high winds, falling trees, snow and ice accumulation, temperature-related equipment failures, lightning strikes, floods, supply losses and sagging of lines. 
· High ambient temperatures may reduce transmission network efficiency.
· Increased flooding, extreme precipitation and storms threaten energy transmission infrastructure located in flood-prone areas.
· Flooding, wildfires and icy conditions physically affect transmission infrastructure which often cause power outages during extreme weather.
Vulnerability Assessment
· Sensitivity of the Project 
During operation, the key elements of the Project are considered as sensitive to change of various climate variables. In general, increasingly variable weather may affect the integrity of the transmission infrastructure and equipment in various ways [Ref.25]:
Strong winds (over 100 km/hour) can damage electric wires and other distribution components (Contreras, Lisperguer and de Cuba 2008), mostly to the distribution systems through tree damage, with transmission much less affected (Ward 2010).
Provided they remain below damage levels, stronger winds cool overhead lines by increasing heat convection. Lines can then carry a larger electric load while staying within temperature limits, which is usually 80°C at conductor surface (European Commission 2011).
The networks, including transformer and switching stations, can be affected by heavy snow, ice, and moisture (Rothstein and Halbig 2010). Line integrity can be reduced (World Bank 2008) due to line sag.
Transmission lines with capacity constraints can suffer from load management issues, particularly during summers and winters when the demand for cooling and heating are at their peak, decreasing the amount of power that can be delivered through the network (ESMAP 2009, Aguiar et al. 2002).
The infrastructure can suffer from increased risks of flooding, landslides, and other natural hazards, with equipment mounted at ground level in substations especially susceptible.
High temperature limits the power rating of overhead lines, underground cables, and transformers but does not cause immediate faults (Ward 2010). Network losses can increase by 1% if temperature increases 3°C in a network with initial losses of 8% (European Commission 2011).
During extended periods of heat and drought, dust can build up on conductors.
Lighting can also affect the reliability (EPRI 2008).
The table below summarizes the Project sensitivity to a range of relevant climate-related hazards.
	Climate variable
	Projected climate change 
	Description of sensitivity
	Sensitivity

	Temperature increase

	· Extreme temperature (more frequent heat waves)
· More frequent wildfires
	· Decreased conductivity (electricity carrying capacity of lines)
· Sagging – increased sag of conductors
· Thawing permafrost – loss of supply
· Weaken the integrity 
	Medium

	Temperature decrease
	More frequent cold waves
	Damage to conductors and insulators, including faults
	Medium

	Precipitation
	Change in extreme rainfall
	Damage to towers through erosion or landslide
	Low

	
	More frequent extreme flooding events
	Inundation of towers
	Low

	Wind 

	Increased wind speed and storms
(over 100 km/hour)
	· Wind and storm damage to towers and conductors
· Increasing heat convection
	High

	Lightning
	More frequent lightning strikes
	· Short-circuit faults – disconnection for very limited time
	Low


[bookmark: _Toc481953688][bookmark: _Toc93086081][bookmark: _Toc113018119]Table 8.5: Sensitivity of the Project to climate change, during operation
· Exposure to Climate Variables 
The level of exposure of the Project to change of various climate variables during operation is shown in the Table below. This assessment considers the Project as a whole based on the future climate baseline (see Section 7.1.1), projected for Macedonia on country-wide level as well as for the Project region.
	Climate variable
	Projected climate change 
	Exposure 

	Temperature increase

	· Extreme temperature (more frequent heat waves)
· More frequent wildfires
	High	

	Temperature decrease
	More frequent cold waves
	Low

	Precipitation
	Change in extreme rainfall
	Medium

	
	More frequent extreme flooding events
	High

	Wind 

	Increased wind speed and storms
(over 100 km/hour)
	Low

	Lightning
	More frequent lightning strikes
	Medium 


[bookmark: _Toc113018120]Table 8.6: Exposure of the Project to climate change, during operation 
· Vulnerability Assessment 
The vulnerability of the Project to climate variables as a function of the sensitivity and exposure during operation is provided in the Table below.
	Climate variable
	Projected climate change 
	Sensitivity
	Exposure
	Vulnerability 

	Temperature increase

	· Extreme temperature (more frequent heat waves)
· More frequent wildfires
	Medium
	High	
	Moderate

	Temperature decrease
	More frequent cold waves
	Medium 
	Low
	Low

	Precipitation
	Change in extreme rainfall
	Low
	Medium
	Low

	
	More frequent extreme flooding events
	Low
	High
	Low

	Wind 

	Increased wind speed and storms
(over 100 km/hour)
	High
	Low
	Low

	Lightning
	More frequent lightning strikes
	Low
	Medium
	Low


[bookmark: _Toc113018121]Table 8.7: Vulnerability of the Project to climate change, during operation 
Based on this vulnerability assessment, the following climate variables are taken to further consideration:
· Temperature increase, associated with extreme temperature and absolute maximums (more frequent heat waves).
Potential Impacts and their Significance
The potential likely impacts to the Project from the selected climate variables as well as the significance of these impacts, without design-based mitigation, as a function of the likelihood of occurrence and expected consequence are presented in the Table below.
	Climate variable
	Potential impact
	Likelihood
	Consequence
	Significance 

	Temperature increase
	· Decreased conductivity (electricity carrying capacity of lines)
· Sagging – increased sag of conductors
· Thawing permafrost – loss of supply
· Weaken the integrity 
	Medium
	Moderate 
	Significant 


[bookmark: _Toc66476816][bookmark: _Toc113018122]Table 8.8: Significance of the impact from climate change, during operation
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[bookmark: _Toc481953543][bookmark: _Toc93085929]Resilience of the Electricity Transmission Sector
Adaptation refers to the measures taken to reduce the vulnerability and build resilience and it can be defined as “the process of adjustment to actual or expected climate and its effects, in order to moderate harm or exploit beneficial opportunities” [Ref.24].
For the transmission lines, which are amongst the critical infrastructures of modern societies, it is crucially important to boost their resilience to severe weather and to any future challenges that may arise due to the climate change. 
If the rate of this change is lower than the rate of the development of power systems, then the power system should be able to adapt to the change in the weather pattern. However, if the rate of climate change is higher, then it may impose a threat to the resilience of power systems because they have been traditionally designed to be robust for relatively normal and stable weather and loading patterns [Ref.31]. 
In this context, ‘resilience’ is defined as the ability of a transmission line and, in wider context a power system, to withstand extraordinary and high impact - low probability weather events, responding in ways that maintain its essential function and to rapidly recover from such disruptive events. It also includes the ability to absorb lessons for transforming and adapting its operation and structure to prevent or mitigate the impact of similar events in the future [Ref.31]. 
Therefore, the resilience ‘value chain’ integrates robustness, resourcefulness and recovery[footnoteRef:108]: [108: ) Source: IPCC Fifth Assessment Report (AR5)] 

‘Robustness’: the ability of an energy system to withstand extreme weather events as well as gradual changes and continue operating.
‘Resourcefulness’: the ability to effectively manage operations during extreme weather events.
‘Recovery’: the ability to restore operations to desired performance levels following a disruption.
[bookmark: _Toc481953544][bookmark: _Toc93085930]Sector-wide Adaptation Measures and Practices
Adaptive actions by transmission sector to respond to various threats posed by the changing climate could be categorised as management and technical measures to prevent risks; technological and structural measures to prevent risks; training; and recovery actions. It is important to document experiences from around the world and to share best practices. Below are examples of emerging adaptive practices on sector level [Ref.27]:
Management and technical measures
Examples include actions for sound transmission line routing to avoid areas prone to extreme weather and modelling climate impacts on existing and planned infrastructure in collaboration with meteorological services; undertaking load forecasting using climate information; pruning and managing trees near transmission lines; placing the infrastructure underground (where practical and cost-effective); manufacturing reinforced towers (where required).
Technological and structural measures
Examples include fortifying flood-prone infrastructure against flooding and use of materials to withstand extreme weather events and temperature fluctuations. 
Training and education
Training emergency response teams is imperative for a fast and proper response in the case of a disaster, and also for quick repair and restoration actions. Training for data management, modelling and forecasting is necessary to start integrating climate forecasts into transmission system planning. These activities can be organised in co-operation with government-led capacity-building programmes.
Recovery and resourcefulness in addition to robustness
While robustness (the ability to withstand the event) is an important element of resilience, supply-side disruptions may be unavoidable in certain cases. Thus, resourcefulness (the ability to manage operations during an extreme weather event) and efficient recovery actions are important and need to be thought through in advance. An important strategy for the transmission sector is to develop logistical and back-up plans to provide for a rapid recovery from supply interruptions. These include pre-deploying emergency response vehicles, training teams for specific recovery actions and developing recovery strategies. Activities in this area focus on shortening the period needed to recover from an extreme weather event. New management practices using smart meters and automated switching devices that allow for much quicker recovery times from disruptions have also been used.
Design-based Mitigation
The climate resilience strategy of the Project takes into account measures incorporated into the present feasibility design of the Project (Conceptual Solution) as well as assumptions and principles to be incorporated during the next Project’s development stages (e.g. Preliminary Design and Detailed Design). These design measures for mitigation of the likely significant impacts have been adopted based on the national design requirements and international standards as a precautionary approach to ensure that future-proofing design is achieved, so that the key Project assets will perform satisfactorily throughout their design life in the event of extreme climatic events. The climate-related Project approach, i.d. the key climate resilience measures related to the Project’s technical design are presented below.
[bookmark: _Toc481953474]Present Technical Design (Feasibility Design / Conceptual Solution)
There are several existing transmission lines, within the area of the Project, including:
· 110 kV OHL from SS Valandovo to SS Dubrovo
· 110 kV OHL from SS Valandovo to SS ‘EVP’ Miletkovo (subject to reconstruction and part of the Project) 
· 110 kV OHL from SS Valandovo to SS Strumica 2, to SS Strumica 1 (this Project)
· 110 kV OHL from SS Valandovo to SS Miravci
· 110 kV OHL from SS Valandovo to SS Gevgelija
· 110 kV OHL from SS Strumica to SS Radovis
These transmission lines have been in service from between 20 and over 50 years. Climate data and design parameters used for design of these lines, as well as collected statistic data and experience, gained by MEPSO during the operation and maintenance of these facilities were valuable information used for definition of the climate and other design parameters for the proposed Project. According to this information, and based on the national technical standards, the following climate parameters were proposed for each of the Project elements, as defined below. 
	Project
	Wind
	Ice

	
	Wind 
[daN/m2]
(design wind pressure)*)
	Maximum wind speed
[km/h]
(corresponding to the design wind pressure)
	Additional ice loading
[daN/m]

	Reconstruction of the existing 110 V OHL from Valdovo to Strumica
	75
	125 km/h
	1.6 x 0.18 √d


[bookmark: _Toc113018123][bookmark: _Toc472694581][bookmark: _Toc481953689]Table 8.9: Proposed design climate parameters for transmission line 
*) The design wind pressure on towers, conductors and insulators is obtained by the following relationship: p = v2/16, where ‘v’ is the wind speed in [m/s], which is the ‘maximum wind speed that occurs along the respective transmission lune on average every five years, and for 400 kV lines in longer term’[footnoteRef:109]. [109:  ) For more details see: Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)] 

Further Technical Design (Preliminary Design and Detailed Design)
In order to ensure adequate robustness of the Project, these climate parameters are to be reconsidered and confirmed in the subsequent project’s development stages. The detailed technical design will need to ensure that the Project incorporates the risks related to the forecasted climate change for the whole operational lifespan of the line and, as such, it is adapted to them and provides appropriate level of climate resilience.
The specific measures which are to be included into the upcoming more advanced design stages should take into consideration the latest national / local projections of future relevant climate variables in time of preparation of the design. In that regard, the emphasis should be given to the key potential impacts as a result of more extreme temperature fluctuations, the risk of more flash flooding and an increase in the frequency of storms, which were identified as most relevant for the design of the Project.
It is expected that such ‘mitigation through design’ approach will reduce the vulnerability of the Project to extreme weather conditions:
· Temperature increase. In regard to the heat waves – temperature increase - the technical design method incorporates a design parameter related to the maximum expected temperature (+45°C) on which the maximum working temperature of the OHL conductors will not exceed +80°C (also used to determine the required ground clearances). According to the climate scenarios (see Section 7.1.1), an increase of up to 45°C during the summer months, in the Project region, is forecasted. This increase does not imply pronounced increase of temperature in the Project region significantly above the design maximum temperature (+45°C) that would ensure the maximum working temperature of the OHL conductors (+80°C). 
· Temperature decrease. With regard to the cold waves and accumulation of ice, the technical design method involves a requirement of setting an additional ice loading to ensure stability of the transmission infrastructure during cold waves. In that respect, in accordance with the OHL design technical requirements[footnoteRef:110]) and based on existing statistical weather data for the Project region, this additional loading is calculated as added loading to the gravitational load of the respective OHL elements (conductors and protective wires) via appropriate safety coefficient which depends on the local weather particularities (geographical position, altitude (lowland or mountainous area), etc.). The proposed design additional ice loading for the Project, as presented above, corresponds to additional loading of 60% (coefficient of 1.6), which in turn implies that ice loading has been incorporated in the present technical design of the Project based on the altitude, weather zone and respective meteorological data.  [110: ) For more details see: Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)] 

· Precipitation. The intensive precipitation and the associated flooding hazard do not pose a significant risk to transmission lines since inundation of towers rarely poses climate-related operational risk. It is rather a community and occupational safety issue which is to be mitigated according to safety management measures. This risk is more associated with substation equipment, such as switchgear and control cubicles and is not of relevance for this project.
· Extreme winds. In regard to the extreme winds, the technical design method of the Project elements includes a significant level of conservatism in terms to determining the design wind pressure based on the expected maximum wind speed. The proposed design wind pressures for the Project, as presented above, corresponds to maximum wind speed of 125 km/h, which in turn implies that extreme violent gusts have been incorporated in the present technical design of the Project based on weather zone and regional meteorological data in the Project region. The aforementioned maximum wind speeds correspond to the highest wind category according to the Beaufort wind force scale[footnoteRef:111] (Beaufort level 12, for which the wind speed is higher than 118 km/h) which are very rarely experienced in the Project region. [111:  The Beaufort wind scale is a standard scale, running from force 0 for calm to force 12 for hurricane and above for description of wind speed. Each value represents a specific range and classification of wind speeds with accompanying descriptions of the effects on surface features. It was originally developed as a system for estimating wind strengths without the use of instruments.] 

· Lightning. Lightning hazard is considered as an important factor affecting the transmission networks and, consequently, the reliability of the power supply. Numerous technical publications have stated that lightning is responsible for dominant number of the non-scheduled outages occurring on transmission lines. The main potential impact due to direct strokes to a transmission line is tripping which generally arises from insulator flashovers, since in such event - the OHL tower is no longer at earth potential but, due to the lightning stroke, is at a higher voltage than the conductor. Although, it is a fact that most of such outages are transient[footnoteRef:112] in nature, with a fault time in a scale of several seconds and shorter than one minute, in many cases this is still deemed to be critical, e.g. for many modern industries or processes sensitive to momentary disturbances on the system or entities reliant on sophisticated electronic equipment. Therefore, appropriate and proven design solution is envisaged for protection of proposed transmission line in order to minimize interrupted power supply events. According to the Macedonian technical requirements[footnoteRef:113] the lightning protection for the Project will be provided by installation of an earth wire that would improve its performance due to lightning at satisfactory level.  [112:  Transient outage: forced outage where the affected item is automatically restored to service within a specified time interval (Source: International Electortechnical Commision (IEC), Electortechnical Vocabulary Ref.191-24-05))]  [113:  For more details see: Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)] 

Residual Effects
Assuming that the design-based mitigation measures described in this E&S assessment are incorporated into the design of the Project, the residual significance of all impacts is considered as not significant.
[bookmark: _Toc112940946]Construction Noise
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Noise limit values in the environment in Macedonia determined in the Rulebook on environmental noise level limit values (Official Gazaette of RM no. 147/08). The noise limit values according to this regulation are given in the following Table.
	Area - defined in relation to the degree of protection from noise
	Noise level [dBA]

	
	LD
	LE
	LN

	(i) Area with first degree
	50
	50
	40

	(ii) Area with second degree
	55
	55
	45

	(iii) Area with third degree
	60
	60
	55

	(iv) Area with fourth degree
	70
	70
	60


[bookmark: _Toc113018124]Table 8.10: Limit values of noise for various zones as per Macedonian legislation
Source: Rulebook on environmental noise level limit values (Official Gazaette of RM no. 147/2008)
· Ld – day (period from 07,00 to 19,00 h)
· Le – evening (period from 19,00 to 23,00 h)
· Ln – night (period from 23,00 to 07.00 h)
The areas in regard to their degree of protection against noise are determined in the Rulebook for locations of the measuring stations and measuring spots (Official Gazaette of RM no. 120/08):
i. Area with first degree of protection from noise is touristic and recreational area, an area in immediate vicinity to health-care institutions and core areas in natural protected areas.
ii. Area with second degree of protection from noise is an area which primary purpose is accommodation - residential area, area around educational buildings and buildings for social care and health care, area around playgrounds and public parks and public green areas.
iii. Area with third degree of protection from noise is business - trade area, area with public buildings for administrative, trade, service and similar purposes and an agricultural area.
iv. Area with fourth degree of protection from noise is an area without residential buildings, an area for industrial and other production activities, transport activities, storage and other service activities and communal activities which produce significant noise.
Based on the land use forms in the study area, it can be categorised as an area with third degree of protection from noise.
Cases as well as the conditions when it is considered that the peace of the citizens is disturbed by noise are defined in the Governmental decision no. 19-6920/1 (Official Gazaette of RM no. 01/09).
The requirements relating to noise emission standards as well as conformity assessment procedures and technical documentation of equipment for use outdoors in Macedonia are regulated by the Rulebook on the types of specific noise sources as well as the requirements to be met by installations, equipment, installations and devices used outdoors for noise emission and noise protection standards (Official Gazette of RM no. 142/13). It names the types of equipment referring mainly to outdoor machinery, such as those used on construction sites: compacting machines, compressors, concrete-breakers, dozers, dumpers, excavators, excavator-loaders, loaders, cranes, mixers, saws, etc. This regulation fully transposes the EU’s Outdoor Equipment Directive[footnoteRef:114] into the Macedonian national legislation. [114:  DIRECTIVE 2000/14/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 8 May 2000 on the approximation of the laws of the Member States relating to the noise emission in the environment by equipment for use outdoors] 

The guaranteed sound power level of the typical construction equipment as determined by this national regulation may not exceed the limit values presented in the next Table.
	Type of Equipment
	Parameter
	Permissible sound power level
[in dB / 1 pW]

	Compaction machines (vibrating rollers, vibratory plates, vibratory rammers)
	P ≤ 8 
	108 

	
	8 < P ≤ 70 
	109 

	
	P > 70 
	89 + 11 lg P 

	Tracked dozers, tracked loaders, tracked excavator-loaders
	P ≤ 55 
	106 

	
	P > 55 
	87 + 11 lg P 

	Wheeled dozers, wheeled loaders, wheeled excavator-loaders, dumpers, graders, loader-type landfill compactors, combustion engine driven counterbalanced lift trucks, mobile cranes, compaction machines (non-vibrating rollers), paver-finishers, hydraulic power packs
	P ≤ 55 
	104 

	
	P > 55 
	85 + 11 lg P 

	Excavators, builders’ hoists for the transport of goods, construction winches, motor hoes 
	P ≤ 15 
	93 

	
	P > 15 
	80 + 11 lg P 

	Hand-held concrete-breakers and picks
	m ≤ 15 
	105 

	
	15 < m < 30 
	94 + 11 lg m 

	
	m ≥ 30 
	94 + 11 lg m 

	Tower cranes
	
	96 + lg P 

	Welding and power generators
	Pel ≤ 2 
	95 + lg Pel 

	
	2 < Pel ≤ 10 
	96 + lg Pel 

	
	Pel > 10 
	95 + lg Pel 

	Compressors
	P ≤ 15 
	97 

	
	P > 15 
	95  2 lg P 


[bookmark: _Toc65936941][bookmark: _Toc74509159][bookmark: _Toc113018125]Table 8.11: Limit values of noise emissions from equipment for use outdoors
Note: Net installed power ‘P’ (in kW); Electric power ‘Pel’ (in kW); Mass of appliance ‘m’ (in kg).
Source: Rulebook on the types of specific noise sources as well as the requirements to be met by installations, equipment, installations and devices used outdoors for noise emission and noise protection standards (Official Gazette of RM no. 142/13)
[bookmark: _Toc112940948]Construction Noise Emissions
Overhead Transmission Line
In a general context, construction of the Project can be divided into a number of distinct processes. They may be described as follows:
construction of tower foundations,
tower assembly and erection,
stringing of conductors and earthwires and
new access roads (where necessary), and other off-site construction works.
There are no blasting requirements during the construction process and noise and vibration effects associated with blasting are, therefore, not going to occur during construction activities. Similarly, use of helicopters during construction is not needed and, therefore no noise implications associated with helicopters are expected.
The Table below presents noise predictions in the study area for the different construction processes previously identified based on information available in relevant literature as well as in studies of transmission developments of similar size. These predictions represent a worst-case scenario as they do not consider eventual noise barriers or air absorption. It is likely that natural or man-made barriers will exist between the source and the noise-sensitive receptor particularly as distance from the source increases. Such barriers may consist of natural features in the landscape or other buildings or structures between the source and the receptor.
	Distance from the source
[m]
	Construction of access tracks
[dB]
	Construction of tower foundations
[dB]
	Tower assembly and erection
[dB]
	Stringing of conductors
[dB]

	0-50
	≤76
	≤77
			≤68
	≤70

	50-100
	≤69
	≤70
	≤62
	≤63

	100-200
	≤62
	≤63
	≤56
	≤56

	200-400
	≤55
	≤56
	≤50
	≤48

	400-600
	≤51
	≤52
	≤46
	≤44

	600-800
	≤48
	≤49
	≤43
	≤41

	800-1,000
	≤46
	≤46
	≤41
	≤39

	Duration
	2 days/tower
	2 days/tower
(excavation+
concreting )
	2 days/tower
(assembly+
erection)
	2 days/tower


Legend:
	
	Significant semi-urban or urban effects (≥75 dB)

	
	Significant rural effects (≥65 dB)


[bookmark: _Toc446278256][bookmark: _Toc481953698][bookmark: _Toc65936942][bookmark: _Toc74509160][bookmark: _Toc113018126]Table 8.12: Noise prediction for each construction process
Significant effects could be expected when the noise level is higher than 75 dB in semi-urban or urban areas and higher than 65 dB in rural areas. 
The wider Project area is dominenated by rural areas, where the population is sparse. These will have low background noise levels and therefore the noise from construction or transport sources will be audible over a greater distance (e.g. 1,000 metres) although this in itself will not necessarily constitute a significant effect.
The white cells of the Table illustrate the distances from activities at which they would have an insignificant effect on noise sensitive receptors. The assessment identifies that significant effects in both rural and urban areas are predicted to be few although the potential for disturbance in quiet areas is fairly high, particularly for properties located within 100 m to 200 m of the most noisy activities. Most activities at distances greater than 300 m – 400 m from the nearest noise sensitive receptors are unlikely to have the potential for disturbance, even in the quietest areas. However, it should be noted that there are no residential properties in proximity to the Project where significant potential of nuisance due to construction noise is likely.
In addition, the noise effects predicted at any location will not to be present at a consistent level throughout the entire construction period due to the discontinues nature of construction activities in terms of locations (such as foundation and tower locations). This is also particularly true of ‘linear’ activities such as access road upgrading, and the attachment of the conductor where relatively high noise levels could potentially occur in the immediate vicinity of any works, but with noise levels soon returning to normal as the work moves on.
Underground Transmission Line
The main construction activities with the potential for noise and/or vibration impacts are site preparation (including removal of the asphalt (or concrete) pavement), earthworks and trench construction works. These construction activities have the potential to result in temporary noise impacts at the closest receptors to the works. The laying of the transmission cable into the trench is not expected to generate excessive noise. Noise levels during the construction phase will vary depending on the construction methods, activity and schedule.
The heavy machinery and transport vehicles, including heavy goods vehicles, will result in the introduction of an additional noise source that will materially increase the existing noise levels in the study area. Typical noise levels are shown in the Table below for the typical vehicles and machinery that would be required for building of the Project.
	Equipment 
	Typical noise level approximately 15 m from source
[db(A)]

	Air Compressor
	80

	Compactor
	82

	Concrete Mixer
	85

	Concrete Pump
	82

	Concrete Vibrator
	76

	Crane
	83

	Dozer
	85

	Generator
	82

	Loader
	80

	Paver
	85

	Pump
	77

	Truck (HGV, etc.)
	84


[bookmark: _Toc113018127]Table 8.13: Typical noise emission levels from construction equipment
Source: Transit Noise and Vibration Impact Assessment Manual; U.S. Department of Transportation, Federeal Transit Administration, 2018 [Ref.38]
Significant effects could be expected when the noise level is higher than 75 dB(A) which is considered as high magnitude. Since it is expected that construction noise will only occur during the day, the basis of this assessment is to determine whether the combined noise sources will result in the daytime noise level limit of 75 dB(A) being exceeded more than 15 m from the working area (Table above). 
The propagation of noise can be calculated roughly on the principle that there is a 6 dB(A)[footnoteRef:115] reduction in noise with every doubling of distance. Given the noise sources summarized in the Table above, it is likely that there will be compliance with the 75 dB(A) limit to a distance of 50-60 m from the construction activities. This means that residential and other properties in the urban zone of Strumica within a radius of approx. 50-60 m from the Project will be subject to noise levels that exceed the required limits.  [115:  In order to determine an estimate of a sound pressure level at a distance the Inverse Square Law can be used. The Inverse Square Law is a principle in physics stating that a specified physical quantity is inversely proportional to the square of the distance from the source of that physical quantity.
To determine the sound attenuation over a distance using the inverse square law, an idealisation is made in which there are no reflective surfaces or barriers between the source and the location at which the sound level is being determined.
According to the Inverse Square Law, it can be shown that for each doubling of distance from a point source, the sound pressure level decreases by approximately 6 dB.
The formula to calculate sound attenuation over distance for a point source is: Lp(R2) = Lp(R1) - 20·Log10(R2/R1), where:
- Lp(R1) = Known sound pressure level at the first location 
- Lp(R2) = Unknown sound pressure level at the second location 
- R1 = Distance from the noise source to location of known sound pressure level
- R2 = Distance from noise source to the second location] 

This prediction represents a worst-case scenario as it does not consider eventual noise barriers or air absorption. Man-made barriers (houses, buildings) exist between the source and the noise-sensitive receptor particularly as distance from the source increases. 
Construction noise typically manifests as a nuisance rather than a potential adverse health threat. Still, the receptor sensitivity is considered to be high. Given that the noise levels are predicted to exceed the defined limits the impact magnitude is considered to be high which implies moderate to major impact significance. The factor that serves to reduce the impact magnitude is the fact that the noise will be of relatively short duration (only for the duration of the construction phase) and of discontinuous nature which would reduce the impact magnitude to medium and reduce the impact significance to moderate. 
[bookmark: _Toc112940949]Construction Vibration
Planned construction activities and use of equipment and machinery will be a source of vibration.
The response of people to vibrations in the ground is influenced by many factors. Some of those factors are physical, like amplitude, duration and frequency content of vibrations, while other factors like the type of population, age, gender and expectations are physiological. This means that people's reaction to vibrations is subjective and differs for different people.It is generally accepted that for the majority of people, vibration levels in excess of between 0.15 and 0.3 mm/s peak particle velocity are just perceptible.
The Table bellow presents distances at which vibration may be perceptible for certain type of construction activity. These figures are based on historical field measurements and information available in literature.
	Construction activity
	Distances at which vibration may be perceptible [m]

	Heavy vehicles
	5-10

	Vibratory compaction
	10-15

	Excavation
	10-15

	Hydraulic breaker
	15-20


[bookmark: _Toc446278258][bookmark: _Toc481953700][bookmark: _Toc65936943][bookmark: _Toc74509161][bookmark: _Toc113018128]Table 8.14: Distances at which vibration may be perceptible
This assessment shows that the construction of the transmission line will achieve compliance within the Right of Way, as determined in accordance with the respective Macedonian legislation[footnoteRef:116] and MEPSO’s technical standards[footnoteRef:117] (see Section 2.4.2). As there would be no properties (houses or facilities) in the Right of Way, there can be no vibrations perceptible to sensitive receptors during the construction works along the route of the transmission line. The further assessment of impacts from construction vibrations is, therefore, scoped out of this E&S Assessment Report. [116:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [117:  MEPSO Grid Code (2019) [Ref.7]] 

[bookmark: _Toc65936699][bookmark: _Toc74509058][bookmark: _Toc112940950]Summary of Impacts 
The Table below summarizes the assessment of the significance of the potential impacts from the noise due to construction activities.
	Project phase
	Potential impact due to noise from construction
	Sensitivity of receptor
	Magnitude of impact
	Significance of impact

	Construction
	Construction of substation
	High
	High: within 100 m
Medium: 100 - 200 m
	Major: within 100 m
Moderate: 100 - 200 m

	
	Construction of access tracks
	High
	High: within 50 m
Medium: 50 - 100 m
	Major: within 50 m
Moderate: 50 - 100 m

	
	Construction of tower foundations
	High
	High: within 50 m
Medium: 50 - 100 m
	Major: within 50 m
Moderate: 50 - 100 m

	
	Tower assembly & erection
	High
	Medium: within 50 m
	Moderate: within 50 m

	
	Stringing of conductors
	High
	Medium: within 50 m
	Moderate: within 50 m

	
	Construction of cable
	High
	Medium: within 50 m
	Moderate: within 60 m


[bookmark: _Toc446278257][bookmark: _Toc481953699][bookmark: _Toc65936944][bookmark: _Toc74509162][bookmark: _Toc113018129]Table 8.15: Significance of impacts from construction noise, without mitigation
This assessment shows that, in rural areas, significant noise effects are predicted at properties within 200 m of the construction working areas, without mitigation. Along the transmission line, these effects will be of discontinuous nature and limited to periods of short duration (usually less than a few weeks). At the substation site, construction noise will be generated throughout the whole construction period, but it would also be of discontinuous nature depending on the construction progress. However, as there are no properties (houses or facilities) within 200 metres from the Project, there can be no exceedance of the noise limits and no significant direct environmental impact to sensitive receptors during the construction works of the Project. An exception is the cable section of the transmission line in urban areas of Strumica, where significant noise effects are predicted at properties within 50 m of the construction working areas, without mitigation.
[bookmark: _Toc112940951]Mitigation 
The impacts of construction noise from the Project would be controlled by a number of mitigation actions and measures of good construction practice and would be set in the Project’s Construction Environmental and Social Management Plan (CESMP). These include key measures of good international practice that are typically adopted on construction projects, which are designed to prevent the occurrence of significant impacts.
Relevant national regulations concerning the management of construction activities would be fully respected. Construction works as well as transport activities, including materials and equipment near the settlements, which imply increased noise levels, will not be conducted during the holidays, during the night (period from 23,00 to 07.00 h), or at the weekend.
All construction procedures would be properly planned to reduce the time of utilization of equipment that creates most intense harmful noise. Working hours and rules will be established based on the needs to reduce the noise causing nuisance and disturbance, especially by avoiding the cumulative effect of increased noise due to simultaneous operation of different kinds of construction machinery and equipment.
Other measures of good construction practice would be overtaken to mitigate noise from construction works, in minimum:
Where receptors are located close to working site, and access roads, all reasonable and practicable measures to minimise noise resulting from the construction / transport activity and to minimise the acoustic nuisances to adjacent properties during day and night would be proposed and implemented.
Use outdoor machinery that complies with the noise emissions standards as required by the relevant Macedonian legislation[footnoteRef:118] and the EU’s Outdoor Equipment Directive[footnoteRef:119]. [118:  Rulebook on the types of specific noise sources as well as the requirements to be met by installations, equipment, installations and devices used outdoors for noise emission and noise protection standards (Official Gazette of RM no. 142/13)]  [119:  DIRECTIVE 2000/14/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 8 May 2000 on the approximation of the laws of the Member States relating to the noise emission in the environment by equipment for use outdoors] 

Locate stationary equipment (such as power generators and compressors) as far as possible from nearby receptors.
Any compressors brought on to construction sites would be sound reduced models fitted with acoustic enclosures.
All pneumatic tools would be fitted with silencers.
Care would be taken when erecting towers or during other steelwork to avoid impact noise from banging steel. 
Care would be taken when unloading vehicles to minimize noise. 
All machinery items would be properly maintained and operated in order to avoid causing excessive noise. 
Restrictions on periods of operation and locations of specific construction activities would be agreed by the Contractor with the relevant local authority.
No holiday, night-time construction, or weekend operations will be allowed unless necessary to meet important schedules and work is agreed by the local authorities and discussed with the nearby residents.
Residents concerned will be notified and informed before construction commencing when construction works are planned within 200 metres from properties / receptors.
In addition to the measures listed above, regular liaison with the local authorities to discuss activities and the progress of the Project will be undertaken in order to minimize the potential for negative effects of the construction works due to noise nuisance.
[bookmark: _Toc112940952]Residual Impact 
The measures recommended for the mitigation of construction noise would provide respective degree of attenuation of noise when applied correctly. It is expected that this degree of attenuation would reduce noise levels to the recommended noise limits at urban and rural areas. Therefore, in principle, there would not be any residual effects provided that the mitigation set out in the CESMP Plan is implemented in affected areas.
[bookmark: _Toc112940953]Operational Noise
[bookmark: _Toc80181153][bookmark: _Toc112940954]Transmission Line Audible Noise
Introduction
An operational transmission line can be a source of a phenomenon known as "corona discharge" (a limited electrical insulation breakdown of the air) which can also occur naturally during storms when highly charged clouds induce high electric fields around tall objects.
Whilst the conductor systems of overhead transmission lines are designed and constructed to minimise corona and hence acoustic noise, surface irregularities on the conductors, caused by physical damage such as burrs, or debris such as insects, pollen, industrial pollution, raindrops or other forms of contamination, may locally enhance the electric field strength sufficiently for discharges to occur. Any corona discharge will act as a source of audible noise i.e. a crackling sound occasionally accompanied by a low frequency hum in certain wet conditions.
Corona noise is generated only when the conductor surface electric stress exceeds the inception level for corona discharge activity. The transmission line conductors are designed to operate below this threshold. Surface contamination of a conductor, resulting in a modification to its otherwise smooth profile, will cause a very local enhancement of electric stress that may initiate discharge activity. At each discharge site, a limited electrical breakdown of the air occurs. A proportion of the energy associated with the corona process is released as acoustic energy, which is launched into the air as sound pressure waves.
Highest noise levels generated by a transmission line generally occur during rain. Water droplets collect on the surface of the conductor and may initiate additional corona discharges. Fog may also give rise to increased noise levels. Fog noise is caused by droplets of water condensing onto the line and hence causing discharge activity in a similar way to rain. 
Potential Impacts
Operational noise generated by a transmission line increases noise levels in the surrounding environment and may cause nuisance to affected populations. The high variability in the response of individuals to identical noise sources makes the prediction of annoyance very difficult. Each individual's response to increased noise levels is subjective and highly personal.
Transmission line audible noise is generally categorised as "crackle" or "hum", according to its tonal content. Crackle may occur alone, but hum will usually occur only in conjunction with crackle. Hum is only likely to occur during rain when rates of rainfall exceed 1mm/hr. Crackle is a “broad band” noise containing a random mixture of frequencies, typically ranging from 1 kHz to 10 kHz. No individual pure tone can be identified for any significant duration. Crackle has a generally similar spectral content to the sound of rainfall. Hum is a sound consisting of one or more pure tones. Generally 100 Hz is most dominant, but other harmonics of 50 Hz may also occur, to a lesser magnitude, as the harmonic increases in frequency, and only for the first few harmonics.
The noise level changes along a transmission line and depends on the vertical conductor clearance as well as on surface irregularities or physical damages on the conductors. The corona noise attenuates with the distance from the transmission line and for lines of 110 kV voltage level at approx. 10 metres from the line the noise is almost imperceptible and significanty below the noise limit value for night (45 dB), while compliance with the noise limit value for day and evening (55 dB) is achieved even within the footprint of the transmission line.
This assessment shows that the transmission lines under all operational and weather conditions will achieve compliance within the Right of Way, as determined in accordance with the respective Macedonian legislation[footnoteRef:120] and MEPSO’s technical standards[footnoteRef:121] (see Section 2.4.2). As there would be no development of any kind, including construction of residential or other properties (houses and facilities) within the Right of Way and due to the fact that the lines do not pass through or near residential zones, exceedance of the noise limits and significant direct long-term environmental impact to sensitive receptors during the operational phase of the transmission line is unlikely. [120:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [121:  MEPSO Grid Code (2019) [Ref.7]] 

[bookmark: _Toc65936706][bookmark: _Toc74509064][bookmark: _Toc112940955]Summary of Impacts
The Table below summarizes the assessment of the significance of the potential impacts from the operational noise generated by the Project.
	Project phase
	Potential impact due to noise during operation
	Sensitivity of receptor
	Magnitude of impact
	Significance of impact

	Operation
	Long-term public exposure to corona effect from the transmission line
	High (closest residential properties)
	Very low
· limited spatial extent
· long duration
· low probability of exposure (no sensitive receptors in proximity to the Project and creation of a safety zone (RoW))
· reversible
	Negligible to minor


[bookmark: _Toc446278261][bookmark: _Toc481953703][bookmark: _Toc74509163][bookmark: _Toc113018130]Table 8.16: Significance of impacts from operational noise
[bookmark: _Toc112940956]Mitigation
The Project to date has been inherently designed to mitigate the public exposure to operational noise from its future use, by avoiding sensitive receptors thus achieving the required level of compliance with noise limit values as determined in the respective regulations. The likely impact of operational noise on human health was one of the key issues considered during the process for selection of the preferred Project option. In this context, the major issues of consideration were the residential and commercial zones in the Project region. 
The Project would be further designed to mitigate the public exposure to operational noise, mainly through:
Incorporation of respective design parameters into the Project design (e.g. set out minimum required conductor vertical clearance, application of noise reducing coatings for conductors, etc.).
Establish safety corridor along the path of the transmission line according with the requirements of the relevant Macedonian legislation[footnoteRef:122] and MEPSO’s technical standards[footnoteRef:123] (see Section 2.4.2). Within this zone, no development of any kind, includining construction of residential or other properties (houses and facilities) is allowed, to ensure, inter alia, protection of human health against long-term exposure to noise. Therefore, exceedance of the noise limits and significant direct long-term environmental impact to sensitive receptors during the operational phase of the Project is unlikely. [122:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [123:  MEPSO’s Grid Code (2019) [Ref.7]] 

During the pre-construction and construction phases, correct manufacturing and installation methods and procedures are considered as an essential prerequisite measure that would allow reduction of eventual audible nuisance due to operations of the Project. Particular attention should be paid to:
Appropriate corona testing of conductor fittings in the line configuration.
Manufacture of conductor consistent with technical specifications. 
Appropriate requirements for storage, transport and handling of the conductors to minimise surface damage and contamination.
In the event of a complaint by an owner or occupant of a property in vicinity to the Project, MEPSO should measure operational noise levels at the relevant receptor to establish if the complaint is valid and take appropriate correction action if needed to reduce or mitigate excess levels.
[bookmark: _Toc112940957]Residual Impact
Provided that the mitigation measures are incorporated in the further Project design and implemented throughout the construction and operational phases of the Project, no likely significant residual effects around the exposure to operational noise from the Project are anticipated.
[bookmark: _Toc112940958]Geology and Soils
[bookmark: _Toc112940959]Assessment Methodology
[bookmark: _Toc446325359][bookmark: _Toc481953497][bookmark: _Toc65936709]A typical methodology was used to assess the impacts on the land from the Project and is presented below. This methodology has been commonly used in similar types of projects as this transmission line development project and has been applied with a degree of flexibility since the evaluation of effects would always be subject to particular site-specific characteristics which need to be taken into account. Therefore, in a case where this assessment predicts a potential for significant impact (presented as of moderate or higher significance), further impact assessment during next development phases of the Project and further prior to construction commencement would be required to take into consideration site-specific aspects.
1. [bookmark: _Toc80181164]Sensitivity Classification of Geological Environment
In general terms, the criteria for measuring the sensitivity of the geological environment in the study are based on a number of factors including international and national designations, existing literature and geology maps, site visits and professional judgment. These criteria have been used to guide the analysis of the sensitivity of the geological environment in the study area, along the route of the transmission line. The criteria are listed in the Table below.
	Sensitivity 
	Criteria

	Very high sensitivity
	· International designated area or proposed for designation
· Area recognized as geological site of international interest
· Very steep sloping ground susceptible to excessive erosion

	High sensitivity
	· National designated area or proposed for designation
· Area recognized as geological site of national interest
· Unstable sloping ground susceptible to erosion

	Medium sensitivity
	· Lesser sloping grounds
· Soils that may support arable agriculture
· Thin upland soils
· Peat deposits

	Low sensitivity
	· Soils that may support pastures
· Thick lowland soils

	Not sensitive
	· Soils in developed areas
· Flat and well consolidated soils


[bookmark: _Toc65936948][bookmark: _Toc80181258][bookmark: _Toc96698924][bookmark: _Toc113018131]Table 8.17: Sensitivity classification of geology and soils
Magnitude of Impact
Criteria for assessing the magnitude of impact are given in the Table below.
	Level
	Typical criteria

	High
	Total loss or adverse change of key characteristics, integrity and quality (irreversible damage of geological exposures of international conservation interest, very large scale removal of soil or total loss of agricultural land, very large fuel and oil spillage, excessive erosion, etc.)

	Medium
	Loss or change of key characteristics and quality (irreversible damage of geological exposures of national conservation interest, large scale removal of soil or loss of agricultural land, large fuel and oil spillage, intensive erosion, etc.)

	Low
	Partial loss or some measurable changes or alteration of key characteristics and quality (partially loss of agricultural land, long term ground compaction – alteration of soil structure, localized erosion, etc.)

	Very low
	Small detectable changes, but the characteristics and quality will be similar to pre-project conditions (temporary removal of surface cover, erosion of localized character, etc.)

	None / no change
	No or very small changes, which are not easily distinguished (short term ground compaction due to vehicles movements, etc.)


[bookmark: _Toc65936949][bookmark: _Toc80181259][bookmark: _Toc96698925][bookmark: _Toc113018132]Table 8.18: Criteria for assessment of magnitude of impact on geology and soils
[bookmark: _Toc65936711]Impact Significance
The significance of effects is assessed as a combination of sensitivity and magnitude as presented in the following Tables.
	Receptor sensitivity
	Impact magnitude

	
	High
	Medium
	Low
	Very low
	None

	Very high 
	Major
	Major
	Moderate
	Moderate
	Negligible

	High 
	Major
	Moderate
	Moderate
	Minor
	Negligible

	Medium 
	Moderate
	Moderate
	Minor
	Minor
	Negligible

	Low 
	Minor
	Minor
	Minor
	Negligible
	Negligible

	Very low 
	Minor
	Negligible
	Negligible
	Negligible
	Negligible


[bookmark: _Toc65936950][bookmark: _Toc80181260][bookmark: _Toc96698926][bookmark: _Toc113018133][bookmark: _Toc65936951]Table 8.19: Impact significance matrix
	Significance
	Typical criteria
	Description

	Major
	A fundamental change to the environment
	Changes on geology formations and/or soil quality affecting widespread area, or changes resulting in substantial loss of conservation value to geological sites and designated areas of international or national importance.

	Moderate
	A material but non-fundamental change to the environment
	Changes on geology formations and/or soil quality affecting part of the project area or changes resulting in loss of conservation value to geological sites or designated areas of local importance.

	Minor
	A detectable but non-material change to the environment
	Local changes on geology formations and/or soil quality or changes resulting in minor and reversible effects on quality.

	Negligible
	No detectable change to the environment
	No effects on geology formations and/or soil quality.


[bookmark: _Toc80181261][bookmark: _Toc96698927][bookmark: _Toc113018134]Table 8.20: Matrix of significance categories for potential impacts on geology and soils
[bookmark: _Toc65936712][bookmark: _Toc80181160][bookmark: _Toc96698827][bookmark: _Toc112940960]Potential Impacts
[bookmark: _Toc65936713]Construction
The potential impacts of the Project on the geological structures and soils during construction will be mainly in the form of soil degradation due to:
· Construction of access roads, excavation for construction of foundations and towers
· Spillage of oils and fuels from vehicles 
· Inadequate waste management
The risks of soil erosion and rockfall during construction of the Project (during construction of new, or during widening of an existing access roads) may be expected only along the last section of the corridor, before it descends to the Strumica valley, were rhyolites have been registered (see Section 7.1.2).
The Table below represents an overview of the generic potential impacts on the soils associated with construction activities of the Project. The impacts have been identified using the available information for typical OHL construction methods.
	Project component
	Potential impact

	Construction of access roads, earthworks and construction of towers
	· Damage to geological exposures.
· Erosion of deposits / soils through removal of surface cover (at specific sites)
· Loss of deposits / soils through excavation / removal for construction purposes.
· Compaction of soft ground leading to an alteration in the structure of the deposits / soils. This includes loss of agricultural land through compaction.
· Pollution risk to soils from fuel and oil spillage (in a case of accident), and from inadequate waste management.


[bookmark: _Toc65936952][bookmark: _Toc80181262][bookmark: _Toc96698928][bookmark: _Toc113018135]Table 8.21: Summary of potential construction impacts on geology and soils 
[bookmark: _Toc65936714]Operation
During its operational phase, the Project will not directly discharge pollutants to the land.
The operational Project could result in minor potential impacts on the land, especially due to maintenance activities and the control of the infrastructure and equipment (Table below).
	[bookmark: _Toc65936953]Project component
	Potential impact

	Maintenance traffic to access transmission line route
	· Risk of pollution from fuel / oils
· Local effects on soils from compaction


[bookmark: _Toc80181263][bookmark: _Toc96698929][bookmark: _Toc113018136]Table 8.22: Summary of potential operational impacts on soils 
[bookmark: _Toc65936715][bookmark: _Toc80181161][bookmark: _Toc96698828][bookmark: _Toc112940961]Assessment of Impacts
[bookmark: _Toc65936716]Corridor – Wide Impacts
The significance of predicted impacts to the soils in the study area assessed based on the above approach for their evaluation taking account of the sensitivity of the baseline environment affected and the magnitude of effects is presented in the following Table.


	Sensitivity
	Typical effects and magnitudes
	Significance

	Medium sensitive areas*):
· Slopes of the hilly terrain characterized by sparse woodlands 

	Magnitude of the effects is generically assessed as low.
Key effects are:
· Loss and disturbance of soil deposits through extraction and removal
· Increased erosion through surface cover loss
· Temporary compaction of ground through construction works, construction of access tracks and vehicle movements 
	Minor

	Low to medium (land / soils that support arable agriculture) 
	Magnitude of the effects is generically assessed as low.
Key effects are:
· Limited loss of agricultural land 
· Disturbance of soil deposits through extraction and removal
· Temporary compaction of ground through construction works, construction of access tracks and vehicle movements 
· Pollution of land due to construction works and transport
	Minor


[bookmark: _Toc65936955][bookmark: _Toc80181264][bookmark: _Toc96698930][bookmark: _Toc65936717]*) For particular sensitive areas within the study area see Section 7.1.2
[bookmark: _Toc113018137]Table 8.23: Significance of impacts on the areas with sensitive soils along the transmission line
Location Specific Impacts
The above assessment has been applied taking into account the potential effects at a corridor-level. Due to this, the evaluation of the impact significance implies certain degree of flexibility since the actual impact would be subject to particular site-specific characteristic. Therefore, further site-specific assessment would need to be undertaken during next development phases of the Project and prior to construction commencement. This may result in a slightly different interpretation of the impact concerned, in which case site-specific mitigation measures along the corridor of the transmission line should be proposed and undertaken to minimize the effect.
[bookmark: _Toc80181162][bookmark: _Toc96698829][bookmark: _Toc112940962]Mitigation
Construction
Project construction impacts on geology and soils would be managed by a number of mitigation actions and measures of good construction practice and would be set in Project’s CESMP. These include key measures of good international practice that are typically adopted on construction projects, which are designed to prevent the occurrence of significant impacts, in minimum:
· Plan the works to minimise excavation and removal of soils. Soil shall be removed from working sites only when absolutely necessary and in accordance with technical guidelines.
· Plan the works to maximise re-use of excavated soils from construction for restoration, by soil reinstatement in the shortest timeframe, as the construction works progress.
· All soil from temporary or permanent working sites will be removed, segregated and safely stored separately from other excavation material (e.g. spoil).
· Temporarily store and preserve all excavated soil at secure locations with run-off and erosion prevented. Preserving soil is a key component of re-vegetating the construction sites and restoring the ability of soils to protect itself against erosion. All soil stockpiles required for more than 3 months will be covered or seeded. Any soil stockpiles left at end of construction will be removed or spread out.
· Wherever possible, limit vehicle movements in off-road areas to reduce soil compaction, and in particular in areas with softer deposits / soils and on steeper slopes, like valley sides. Avoid off-road driving in wet weather; repair all vehicle damage to soils immediately. 
· Earth cutting and access roads along steeper slopes will be avoided where possible to reduce the impact on slope stability and erosion. Where required, suitable engineering will be undertaken to ensure the stability of the slope is maintained, including in areas prone to slides.
· Design drainage ditches to avoid affecting nearby lands.
· Leave no ground with no vegetative cover unless the surrounding area does not support vegetation. As soon as construction is complete in any area, re-grade the land surface as needed to restore natural drainages and contours, and establish vegetation cover with native species - seeds or young plants - and monitor growth. 
· Cleared areas and slopes modified during construction should be replanted with suitable native species to reduce erosion and reduce stability problems; it should be undertaken as early as possible in the construction process, before erosion becomes too advanced.
· Plan the works and optimise the management of space to ensure that all cleared surfaces and areas exposed to soil erosion are minimised.
· Where necessary (e.g. on steep slopes and in erosion prone areas), install and maintain control measures (e.g. erosion matting, run-off and sedimentation control) to provide an immediate / temporary protection for exposed soil against erosion, until sufficient natural vegetation cover has been established.
· Where necessary, install sediment control measures to slow the flow of water and control sediment transport during works on access roads, construction compounds and tower foundation and any other construction works where required.
· Prepare and implement Site Reinstatement Plan for the reinstatement of temporary construction working sites. The plan shall describe the restoration works to ensure sustainable rehabilitation of the temporary disturbed area, providing the methods and activity schedule as the construction works progress.
In addition, measures to control the risk of accidental spills and leaks of hazardous substances thus preventing the pollution of land by construction activities will be designed and implemented. These will incorporate inter alia the following measures:
· Provision of facilities and equipment for the storage and handling of hazardous substances based on GIP standards.
· Hazardous substance storage and handling areas are to be impervious and protected from rain and equipped with bunding.
· Hazardous substance storage and handling areas are to be with restricted access to prevent unauthorised access of third parties.
· Spill clean-up equipment is to be available on construction sites.
· Spill response and clean-up plans are to be prepared.
· Contaminated soils are to be managed as hazardous waste in an authorised waste management facility.
· Rehabilitation of the area affected by accidental spill.
It is considered that the use of GIP will ensure that no significant impacts to land would occur due to the construction of the Project.
Operation
To eliminate or mitigate the potential operational risks to geological resources, good operational and maintenance practice measures would be employed including preparation and implementation of spill response and clean-up plans.
[bookmark: _Toc80181163][bookmark: _Toc96698830][bookmark: _Toc112940963]Residual Impacts
Provided that the mitigation measures are incorporated in the further Project design and implemented throughout the construction and operational phases of the Project, no likely significant residual effects to geology and soils from the Project are anticipated.
[bookmark: _Toc112940964]Water Environment
[bookmark: _Toc80181165][bookmark: _Toc112940965]Assessment Methodology
A typical methodology was used to assess the impacts on the hydrological recourses from the Project at catchment-wide level and is presented below. This methodology has been commonly used in similar types of projects as this transmission line development project and has been applied with a degree of flexibility since the evaluation of effects would always be subject to particular site-specific characteristics which need to be taken into account. Therefore, in a case where the catchment-wide assessment predicts a potential for significant impact (presented as of moderate or higher significance), further impact assessment prior to construction commencement would be required to take into consideration site-specific aspects.
[bookmark: _Toc65936720]Sensitivity of Catchment Areas
In general terms, the criteria for measuring the sensitivity of a catchment area are based approximately on a number of factors including international and national designations, water quality information, site visits and professional judgment. These criteria have been used to guide the analysis of the sensitivity of the water features within the study area, along the route of the transmission line. These criteria are listed in the Table below.
	Sensitivity 
	Criteria

	Very high sensitivity
	· International designated area or proposed for designation (UNESCO site)
· Wetland / watercourse habitat of international importance (Ramsar site)
· Very highly vulnerable groundwater or geology capable for supporting groundwater (very high permeability geological formations)

	High sensitivity
	· National designated area or proposed for designation
· Identified Emerald site 
· Wetland / watercourse habitat of national importance
· Highly vulnerable groundwater or high permeability formations

	Medium sensitivity
	· Wetland / watercourse of ecological importance
· Moderate vulnerable aquatic habitats present
· Moderate vulnerable groundwater or moderate permeability formations

	Low sensitivity
	· Low vulnerable aquatic habitats present
· Low vulnerable groundwater or low permeability formations

	Not sensitive
	· No aquatic habitats or watercourses present
· No significant groundwater present


[bookmark: _Toc389551036][bookmark: _Toc65936956][bookmark: _Toc80181265][bookmark: _Toc113018138]Table 8.24: Sensitivity criteria of catchment areas
[bookmark: _Toc65936721]Magnitude of Impact
Criteria for assessing the magnitude of impact are given in the Table below.
	Level
	Typical criteria

	High
	Total loss or adverse change of key characteristics, integrity and quality (wide spatial extent, irreversible change of watercourse direction or groundwater regime or level, fragmentation effect due to intake of water, fencing / dam, waste water discharge, etc.)

	Medium
	Loss or change of key characteristics and quality, but not affecting integrity (irreversible change, permanent structures – bridges, aqueducts, siphons, surface or underground pipelines, etc.)

	Low
	Partial loss or some measurable changes or alteration of quality (temporary reversible changes, small incidents, etc.)

	Very low
	Small detectable changes, but the characteristics and quality will be similar to pre-project conditions (short-term and not likely events, culverts, embankments, etc.)

	None / no change
	No or very small changes, which are not easily distinguished (short term compaction due to vehicles movements, temporary crossing structures, etc.)


[bookmark: _Toc446278266][bookmark: _Toc481953708][bookmark: _Toc65936957][bookmark: _Toc80181266][bookmark: _Toc113018139][bookmark: _Toc388465122]Table 8.25: Criteria for assessment of magnitude of impact on hydrological resources
[bookmark: _Toc65936722]Impact Significance
The significance of effects is assessed as a combination of sensitivity and magnitude as presented in the following Tables.
	Receptor sensitivity
	Impact magnitude

	
	High
	Medium
	Low
	Very low
	None

	Very high 
	Major
	Major
	Moderate
	Moderate
	Negligible

	High 
	Major
	Moderate
	Moderate
	Minor
	Negligible

	Medium 
	Moderate
	Moderate
	Minor
	Minor
	Negligible

	Low 
	Minor
	Minor
	Minor
	Negligible
	Negligible

	Very low 
	Minor
	Negligible
	Negligible
	Negligible
	Negligible


[bookmark: _Toc389551041][bookmark: _Toc65936958][bookmark: _Toc80181267][bookmark: _Toc113018140][bookmark: _Toc446278267][bookmark: _Toc481953709][bookmark: _Toc65936959]Table 8.26: Impact significance matrix
	Significance
	Typical criteria
	Description

	Major
	A fundamental change to the environment
	Changes on water quality or quantity affecting widespread catchment area, or changes resulting in substantial loss of conservation value to aquatic habitats and designated areas of international or national importance.

	Moderate
	A material but non-fundamental change to the environment
	Changes on water quality or quantity affecting part of a catchment area or changes resulting in loss of conservation value to aquatic habitats or designated areas of local importance.

	Minor
	A detectable but non-material change to the
Environment
	Local changes on drainage patterns or changes resulting in minor and reversible effects on quality or aquatic habitats.

	Negligible / neutral
	No detectable change to the environment
	No effects on drainage patterns and water quality or aquatic habitat.


[bookmark: _Toc80181268][bookmark: _Toc113018141]Table 8.27: Matrix of significance categories for potential impacts on hydrology
[bookmark: _Toc65936723][bookmark: _Toc80181166][bookmark: _Toc112940966]Potential Impacts
[bookmark: _Toc65936724]Construction
The Table below represents an overview of potential impacts on the hydrology and aquatic environment associated with construction activities of the Project. The impacts have been identified using the available information for typical construction methods for a transmission infrastructure.
	Project component
	Activity
	Potential impact

	Construction of access roads, earthworks and drainage 
	Changes in surface waters drainage patterns and run-off, removal of vegetative cover
	Changes in hydrological regimes

	Construction vehicle movements and operations
	Compaction of soils and soft ground, spillage of fuels and oils
	· Changes to sub-surface water levels
· Pollution risk from fuel and oil spillage
· Temporary habitat disturbance

	Construction of foundations 
	Disruption to surface and near surface drainage from excavations and eventual dewatering, concrete pouring, removal of vegetative cover
	· Change in surface run-off of locality
· Risk of alkaline concrete spillage


[bookmark: _Toc446278264][bookmark: _Toc481953706][bookmark: _Toc65936960][bookmark: _Toc80181269][bookmark: _Toc113018142]Table 8.28: Summary of potential construction impacts on hydrology
[bookmark: _Toc65936725]Operation
During its operational phase, the Project will not include direct discharge of pollutants to the aquatic environment.
The operational Project could result in minor potential impacts on water quality, especially due to maintenance activities and the control of the infrastructure and equipment (Table below). 
	Project component
	Activity
	Potential impact

	Maintenance traffic to access transmission line
	Spillage of oils and fuels from vehicles, compaction of land around tower foundations
	· Risk of pollution from fuel / oils
· Local effects on hydrology from compaction


[bookmark: _Toc446278265][bookmark: _Toc481953707][bookmark: _Toc65936961][bookmark: _Toc80181270][bookmark: _Toc113018143]Table 8.29: Summary of potential operational impacts on hydrology

[bookmark: _Toc65936726][bookmark: _Toc80181167][bookmark: _Toc112940967]Assessment of Impacts
[bookmark: _Toc65936727]Catchment Areas – Wide Impacts
The Table below summarizes the sensitivity of the catchment areas of the main watercourses in the Project region – Vardar River and Strumica.
	Catchment /
main river
	Key sensitivity issues
	Sensitivity

	Vardar River
	· Degraded riparian vegetation
· Used for agricultural purposes (irrigation)
· No designation status
	Low

	Strumica
	· Degraded riparian vegetation
· Used for agricultural purposes (irrigation)
· No designation status
	Low


[bookmark: _Toc113018144][bookmark: _Toc65936962][bookmark: _Toc80181271]Table 8.30: Sensitivity of the catchment areas 
The significance of predicted impacts on the hydrological resources in the Project region, assessed based on the above approach for their evaluation, taking account of the sensitivity of the baseline environment affected and the magnitude of effects, is presented in the following Table.
	Sensitivity of watercourses
	Typical effects and magnitude
	Significance

	Low
	Magnitude assessed as very low.
Key fffects:
· temporary disruption during construction in proximity to watercourses
· poor spoil or waste management, spillage hazards 
Use of modern construction methods and good construction practice would avoid / minimise adverse effects.
	Negligible

	
	
	Negligible


[bookmark: _Toc389551043][bookmark: _Toc65936963][bookmark: _Toc80181272][bookmark: _Toc113018145]Table 8.31: Significance of impacts on the hydrology
[bookmark: _Toc65936728]Location Specific Impacts
The above assessment has been applied taking into account the potential effects at a catchment-wide level. Due to this, the evaluation of the impact significance implies certain degree of flexibility since the actual impact would be subject to particular site-specific characteristic. Therefore, further site-specific assessment would need to be undertaken during the next development phases of the Project and prior to construction commencement. This may result in a slightly different interpretation of the impact concerned, in which case site-specific mitigation measures along the corridor of the transmission line should be proposed and undertaken to minimize the effect.
[bookmark: _Toc80181168][bookmark: _Toc112940968]Mitigation
Construction
Project construction impacts on hydrological resources would be managed by a number of mitigation actions and measures of good construction practice and would be set in Project’s CESMP. These include key measures of good international practice that are typically adopted on construction projects, which are designed to prevent the occurrence of significant impacts, in minimum:
Construction sites and activities will be planned / located away from watercourses and wetland areas, and in dry locations with well consolidated geology. 
Minimize work on soft ground in wet weather, wherever possible.
Prohibit any discharge of effluent (water or other liquid) or other materials to surface waters.
Prevent erosion and run-off of sediment from construction works, including roads. 
Do not store soil or other materials close to surface waters.
Provide spill clean-up equipment at all sites where fuel or other material is stored. 
Fuel tanker vehicles for servicing the construction plant and equipment will carry a suitable sized spill kit and drivers will be trained in spill clean-up.
Keep all engines in good working condition and repair any leaking equipment immediately.
Rainwater from vehicle parking areas and machinery areas shall be subject to treatment with oil separators (in complaince with the respective European Standards, i.e. EN 858[footnoteRef:124]). [124:  European Standards: EN 858-1:2002 and EN 858-2:2003 for the design, use, selection, installation, operation and maintenance of prefabricated oil separators] 

Provide, install and maintain welfare facilities for sewage collection (e.g. portable toilets) and have authorized service company remove and properly dispose wastewater from the toilets. Facilities will be sufficient for the number of personnel.
In areas where significant tree felling is necessary, establish buffer zones and drainage ditches during felling, particularly on sloping ground.
In the event of an incident or non-compliance, monitoring will take place on a daily basis until the results indicate that the pre-incident condition has been achieved.
It is considered that the use of GIP will ensure that no significant water quality impacts would occur due to the construction of the Project.
In addition, close communications with the competent authorities in relation to water environment and flood risk would be established during the construction phase of the Project in order to minimise the potential for negative effects of the construction works to water resources in the study area.
Operation
To eliminate or mitigate these potential operational risks to hydrological resources, good operational and maintenance practice measures would be employed including preparation and implementation of spill response and clean-up plans.
[bookmark: _Toc80181169][bookmark: _Toc112940969]Residual Impacts
Provided that the mitigation measures are incorporated in the further Project design and implemented throughout the construction and operational phases of the Project, no likely significant residual effects to hydrological resources from the Project are anticipated.
[bookmark: _Toc112940970][bookmark: _Toc80181170]Biodiversity, natural heritage and ecosystem services
[bookmark: _Toc112940971]Impact Methodology
The biodiversity impact assessment is based on quantification (where applicable) of the envisaged changes (e.g. clearance of vegetation and habitats for the construction and operation of the substation and the transmission lines) or qualitative criteria (e.g. analysis of the threat status of species and habitats) as well as by expert judgement.
The effects are considered in relation to the bases of several criteria: type of impact (direct or indirect), reversibility, scope of impact (spatial extent), duration, probability of occurrence and intensity. The assessment is carried out based on the key project development phases in which the impact is predicted to occur: construction and operation phase.
For each potential impact of the Project, an assessment of impact significance is provided based on 
· the assessment of the sensitivity of the receptor (i.e. its level of values) – evaluated based on the following criteria:
1. EU Habitats Directive[footnoteRef:125]. The list of important habitats is given in Annex I of the EU Habitats Directive - Natural habitat types of community interest whose conservation requires the designation of special areas of conservation.  [125:  Council Directives 92/43/EEC on the conservation of natural habitats and of wild fauna and flora] 

2. Presence of important plant and species (IUCN Global and national red lists and EU Habitats Directive: Annex II - Animal and plant species of community interest whose conservation requires designation of special areas of conservation and Annex IV - Animal and plant species of community interest in need of strict protection).
3. Presence of threatened bird species. This criterion is based on several international agreements. The following international documents and conventions were taken into account: IUCN Red list (2020-1), EU Birds Directive[footnoteRef:126] (Annex I - Species of special conservation measures concerning their habitat in order to ensure their survival and reproduction in their area of distribution; Annex II), Bern Convention[footnoteRef:127] and national red list. Some of the important bird species were used as a trigger for establishment of the important bird areas.  [126:  Council Directive 79/409/EEC on the conservation of wild birds]  [127:  The Convention on the Conservation of European Wildlife and Natural Habitats – Bern Convention] 

4. Presence of nationally important areas. Both protected and proposed areas for protection according to the national legislation are taken into account. This criterion also includes the national ecological network.
5. Presence of internationally important areas (Emerald sites or areas important for plants, birds or butterflies).
6. Presence of biodiversity features that trigger Critical Habitats and Priority Biodiversity Features.
The sensitivity categories are provided in the Table below.
	Receptor sensitivity / value
	Description - typical descriptors
(often dependent on professional judgment)

	Very high 
	Very high importance and rarity, international scale and very limited potential for substitution

	High 
	High importance and rarity, national scale and limited potential for substitution

	Medium 
	High or medium importance and rarity, regional scale, limited potential for substitution

	Low 
	Low or medium importance and rarity, local scale

	Very low
	Very low importance and rarity, local scale


[bookmark: _Toc113018146]Table 8.32: Sensitivity criteria of biodiversity receptors and natural heritage
· The impact magnitude, ranked to a scale from “none/no change” to “high” as presented in the Table below.
	Impact
magnitude
	Description - typical descriptors

	High
	Long-term / permanent reduction in nature conservation value, including large habitat loss, permanent reduction in population and/or species richness.

	Medium
	Medium-term reduction in nature conservation value, including small habitat loss, temporary reduction in population and/or species-richness likely.

	Low
	Short-term disturbance to habitats / species. No permanent reduction in population size, habitat diversity and/or species richness.

	Very low
	Limited disturbance of habitats / species of a temporary nature.

	None / no change
	No loss or no detectable adverse impact(s) on biodiversity receptors.

	Positive
	Impact(s) would result in positive effect on individual biodiversity receptors or groups.


[bookmark: _Toc113018147]Table 8.33: Criteria for assessment of magnitude of impact on biodiversity receptors and natural heritage
The significance of effects is assessed as a combination of sensitivity and magnitude as presented in the following Tables.
	Receptor sensitivity
	Impact magnitude

	
	High
	Medium
	Low
	Very low
	None

	Very high 
	Major
	Major
	Moderate
	Moderate
	Negligible

	High 
	Major
	Moderate
	Moderate
	Minor
	Negligible

	Medium 
	Moderate
	Moderate
	Minor
	Minor
	Negligible

	Low 
	Minor
	Minor
	Minor
	Negligible
	Negligible

	Very low 
	Minor
	Negligible
	Negligible
	Negligible
	Negligible


[bookmark: _Toc113018148]Table 8.34: Impact significance matrix
	Significance
	Typical criteria
	Description

	Major
	A fundamental change to the environment
	Major effects on biodiversity receptor / natural heritage value usually of high to medium magnitude (e.g. substantial loss of value on a national or international scale).

	Moderate
	A material but non-fundamental change to the environment
	Moderate effects on biodiversity receptor / natural heritage value usually of medium magnitude (e.g. substantial loss of value on a high local or regional scale).

	Minor
	A detectable but non-material change to the environment
	Low effects on biodiversity receptor value / natural heritage usually of low or lesser magnitude (e.g. loss of value on a very local scale (i.e. immediate vicinity of the study area).

	Negligible / neutral
	No detectable change to the environment
	No impacts or neutral effects.

	Positive
	Improvement of the baseline
	Increase in biodiversity receptor / natural heritage value.


[bookmark: _Toc113018149]Table 8.35: Matrix of significance categories for potential impacts on biodiversity receptors and natural heritage
For the purpose of this assessment, a significant effect on the biodiversity values is any impact of moderate or major significance. 
[bookmark: _Toc112940972]Potential Impacts
Construction
The principle potential impacts on the biodiversity receptors during the construction phase of the Project include:
Loss of terrestrial habitats
In principle, this impact include direct destruction and alteration of habitats as a result of land take requirements (including access roads and other auxiliary elements) – due to site clearance for construction of the towers (footprint of towers) and habitat conversion beneath OHL conductors (creation of a clearance corridor). Due to its irreversibility, this is usually considered as the key impact on the biodiversity. The significance of this impact for the Projects is assessed as negligible to minor due the low sensitivity of the habitats (dominantly rural and agricultural areas) and very low impact magnitude - small affected area for the Project footprint over a limited area in vicinity of the Project. The number of towers and their type would be equivalent as the number of towers of the existing 110 kV line: 6 tension and 42 suspension towers. The maximal footprint area for a tower is approximately up to 100 m2. It results in a maximum of area of 4200m2 or 0.42ha (42 suspension towers x 100m2) if all of the suspension towers change their position. In fact, the project footprint will not change noticably (except for the underground cable which means even reduction of the footprint). The installation of underground cable wil take place along the existing road and no habitat loss will occur. In addition, the magnitude is considered as very low since the clearance corridor along the existing line is already created and subject to maintenance works (10 m from the axis of an operational 110 kV overhead line or 20 metres wide safety zone). That implies no material change to the wider region and no detectable change is expected. None of the important habitats (9530 * (Sub-) Mediterranean pine forests with endemic black pines and 92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis)) will be impacted by “loss of terrestrial habitats”. 
Habitat disturbance due to construction transport and operation of machinery
The disturbance of surrounding habitats along the OHL by construction machinery and transport is considered as potential impact. Provided that a good construction practice is implemented (e.g. use of existing access roads), the impact magnitude is expected to be very low and the impact is considered as of negligible significance. 
Loss of terrestrial flora - plants collection
The collection of plants (e.g. medical plants) by the workers is possible, but provided that good construction practice and management actions to mitigate this impact during construction of the Project are provided and implemented, the magnitude of the impact may be assessed as low. Therefore, the impact is assessed as negligible.
Disturbance of animal species (breeding, foraging, roosting) due to construction works
Animals will be disturbed due to the presence of workers and machinery during the whole construction phase. The construction noise generated during the vegetation clearance to create the transmission line corridor and the construction of access roads and towers as well as vehicular access would likely disturb and displace some species – birds in general. Most species would use a number of different resting sites throughout the year. Disturbance is important for some CH Grey wolf, Canis lupus and PBF species e.g. Common kingfisher Alcedo atthis, Nightjar Caprimulgus europaeus, Black Stork, Ciconia nigra, Short-toed eagle Circaetus gallicus, Small egret Egretta garzetta, Red-backed shrike Lanius collurio, Skylark Lullula arborea and European turtle dove Streptopelia turtur).
During the breeding season, disturbance effects would be greater in open areas where workers and machinery would be visible from a wider area. The disturbance effect is of temporary and short-term nature as well as reversible. The animals will leave their natural habitats and places where they live, but upon construction activities completion, it is expected that they would return back. Therefore, this impact is assessed as of low magnitude and minor significance.
Animal mortality from construction machinery and other vehicles
Road kills may occur, which is associated especially with mammals, reptiles and amphibians as well as invertebrate fauna. However, provided that good construction practice and management actions for road safety (e.g. speed limit) during construction of the Project are provided and implemented, the probability and magnitude of the impact may be assessed as low and its significance is assessed as negligible. Animals found at the construction sites should be removed away from the construction site (tortoises, frogs, toads, mammals).
Dust deposition during construction has the potential to lead to changes to plant communities
Provided that good construction practice is implemented, this impact is assessed as of minor significance.
Adverse changes in aquatic habitats due to pollution / construction works (e.g. material storage, spoil and waste disposal)
In general, pollution impacts on aquatic habitats from routine construction are unlikely since the OHL towers are already exising near the watercourses in the study area. Provided that sound waste management system (see Section 8.7) during construction is provided and implemented, this impact is assessed as of minor significance.
Impacts on ecosystem services
The impact on ecosystem services during construction phase will be of negligible significance. In regard to the potential impacts on provisioning ecosystem services, these are elaborated above (loss of habitats, loss of flora and fauna, introduction of alien species) with the conclusion that they are insignificant. No impact is expected on regulating ecosystem services. No modification or alteration or measurable pollution is expected on natural ecosystems that will impact regulating ecosystem services (negligible impacts on air quality and waters, and very limited impact on soils).
Risk of bush fires leading to depletion of biodiversity resources
The presence of workers and machinery along the study area presents a threat for causing unintentional (accidental) bush fires. This threat is considered as of minor significance due to the presence of different degradation stages of Kerms oak pseudomaquis (pyrophyte community). Provided that preventive measures for fire protection are set in place during the construction period, it is considered that there is low probability for occurrence of this hazard in major scale. Thus, the magnitude of this impact is considered as low and the significance is assessed as minor.
Introduction of alien species, as a result of spread of seeds of alien species by workers and machinery
During the construction phase introduction of alien species may be a result of spread of seeds of alien species by workers and machinery. This is a very low magnitude impact over a limited area in vicinity of the Project (localised within the clearance corridor) that would not imply material change to the wider region. Therefore, this impact is considered as of negligible significance.
Operation
The principle potential impacts on the biodiversity receptors during the operation phase of the Project include:
Habitat conversion beneath OHL conductors and habitat fragmentation, due to maintenance of the clearance corridor
Since the clearance corridor along the existing line is already created and maintained, no additional impact in this regard will occur. In addition, the vegetation within the study area is consisted of tree species with low height and cut of trees in not expected. Therefore, the significance of this impact is assessed as negligible.
Potential impacts on avian fauna (collision risk and electrocution of birds)
Collision risk
Mortality due to collision is considered potentially to represent the most important operational impact of transmission lines on birds. Collision mortality occurs when a bird flies into an overhead line and is killed either from the impact with the line, from hitting the ground, or from injuries sustained in the process. This impact is considered to be a possibility for some of the bird species, specifically large raptors, other large migratory species as well as collision of smaller birds during wanderings in larger clusters and migration (this especially applies to starlings and great larks, and most species of buntings which have a habit of moving into larger clusters). It is unlikely to affect other small passerine species. Bird collisions are often concentrated along relatively short sections of a transmission line where several factors interact to create a collision problem or ‘hotspot’, although what these factors are may not always be apparent. 
Problems of collisions into power lines can be generally based on factors of origin divided into four categories, including biological, topographical, meteorological and technical perspective. The biological factors include the physiology of the bird’s vision, style and speed of flight behaviour during hunting season, mating, and nesting. Topographic factors include the amount of lead above the ground and the nature of the relief. Significant contributions to the collisions are meteorological factors such as wind power surges and bad weather reducing visibility lines. Technical factors include the height of towers and power lines, horizontal and vertical segmentation lines and the presence of an earth (ground) wires on the top of the transmission voltage pylons, which is almost "invisible" for the birds. Data from many studies indicate that up to 80% of collisions occur with the earthwire. For high voltage power lines (voltage level of 110 kV, 220 kV and 400 kV) the most risk is associated with optical cables and earthwires (the highest ones), which are also the thinnest ones[footnoteRef:128]. [128:  Protecting birds from power lines focusing on countries of Danube/Carpathian region] 

Different bird species have different collision risks based on their biology, behaviour, habitat use, and inherent abilities to avoid risk. A number of biological characteristics influence the susceptibility of species to collisions with transmission lines: body size, weight, and manoeuvrability; flight behaviour; vision; age and sex; health; time of day and season; habitat and habitat use. Earth wires are thought to be responsible for a much higher rate of collisions than the thicker, often bundled conductor wires. Earth wires are more dangerous because they are harder for birds to see, being thinner in diameter and typically positioned at the top of the wire array. The usual response of birds flying at the height of the conductors is to gain height when they see the conductor wires, which often puts them in the path of the less visible earthwire. It is also possible that some fast low flying species could also collide with the towers especially at times of low visibility in thick cloud or fog at altitude. Following orders of birds present in wider area of the project and in North Macedonia are reported to be most susceptible to collisions (APLIC, 2012[footnoteRef:129]) and Guidance on Energy Transmission Infrastructure and EU nature legislation, European Union, 2018[footnoteRef:130]): [129:  Avian Power Line Interaction Committee (APLIC). 2012. Reducing Avian Collisions with Power Lines: The State
of the Art in 2012. Edison Electric Institute and APLIC. Washington, D.C. (www.aplic.org)]  [130:  https://op.europa.eu/en/publication-detail/-/publication/82e2011b-be3e-11e9-9d01-01aa75ed71a1] 

Cicioniformes (e.g. storks, ibis, herons)
Falconiformes (e.g. hawks, eagles)
Columbiformes (e.g. pigeons, doves)
Strigiformes (e.g. owls)
In general, birds with high wing loading (the ratio of body weight to wing area) are more susceptible to collisions than birds with low wing loading. Also, birds with low aspect ratio (ratio of the square of the wing span to the wing area) are more susceptible than birds with high aspect ratios. Birds with high wing loading and low aspect ratios represent poor fliers. High wing loading birds are frequently reported as collision casualties, including large, heavy-bodied birds with large wing spans. Such species generally lack the manoeuvrability to quickly avoid obstacles. Low wing loading and smaller body size are considered agile fliers and have a keen ability to avoid lines despite their high potential exposure. Body size and manoeuvrability do not explain all collision risk. Other factors can also contribute. For example, gulls and terns have low wing loading, yet they can be subject to collisions because of behavioural characteristics, such as flocking, spending large amounts of time in the air, and flying at night. Large raptors (Accipitriformes) - vultures & eagles as well as waterfowls – birds of wetland habitats are bird groups that most commonly collide with OHL conductors.


	Bird families in Eurasia identified as vulnerable to
collision internationally
	Casualties due
to collision
	PBF species in the area

	Cormorants (Phalacrocoracidae)
	I
	

	Herons, Bitterns (Ardeidae)
	II
	

	Storks (Ciconidae)
	II
	Ciconia nigra

	Ducks, Geese, Swans, Mergansers (Anatidae)
	II
	

	Raptors (Accipitriformes and Falconiformes)
	I-II
	Circaetus gallicus

	Partridges, Quails, Grouse (Galliformes)
	II-III
	

	Rails, Gallinules, Coots (Rallidae)
	II
	

	Pigeons, Doves (Columbidae)
	II
	Streptopelia turtur

	Cuckoos (Cuculidae)
	I-II
	

	Owls (Strigiformes)
	II
	

	Nightjars (Caprimulgidae) and Swifts (Apodidae)
	I-II
	Caprimulgus europaeus

	Hoopoes (Upudidae) and Kingfishers (Alcedinidae)
	I-II
	Alcedo attihis

	Bee-eaters (Meropidae)
	I-II
	

	Rollers (Coraciidae)
	I-II
	

	Woodpeckers (Picidae)
	I-II
	

	Ravens, Crows, Jays (Corvidae)
	I-II
	

	Medium-sized and small songbirds (Passeriformes)
	I-II
	Lullula arborea, Lanius collurio


[bookmark: _Toc113018150]Table 8.36: Severity of impacts on bird populations of mortality due to electrocution and collision with power lines for different bird families in Eurasia
Note: I = casualties reported, but no apparent threat to the bird population; II = regionally or locally high casualties, but with no significant impact on the overall species population; III = casualties are a major mortality factor, threatening a species with extinction, regionally or at a larger scale.
Source: Guidance on Energy Transmission Infrastructure and EU nature legislation, European Union, 2018
Guidance on Energy Transmission Infrastructure and EU nature legislation (European Commission, 2018)[footnoteRef:131] states that empirical data and theoretical considerations indicate that species with high wing loading and low aspect run a high risk of colliding with power lines. These birds are characterised by rapid flight, and the combination of heavy body and small wings restricts swift reactions to unexpected obstacles. When the number of reported collision victims is considered relative to the abundance and population size of the species concerned, some Galliformes, Gruiformes, Pelecaniformes and Ciconiiformes species seem to be affected in disproportionately high numbers. Typical damage evident on bird carcasses due to bird collision with transmission lines is presented in the following Table. [131:  European Commission, Directorate-General for Environment, Guidance on energy transmission infrastructure and EU nature legislation, Publications Office, 2019, https://data.europa.eu/doi/10.2779/827210] 

	Evidence
	Description

	Predominant bone fractures
	Fractured wings, legs, shoulder bones, vertebra, or skull; torn off limbs

	Damage to plumage
	Mechanical damage, such as torn off or broken feathers

	Skin injuries
	Skin torn open or off, and open muscle, sinew, and bone tissue visible; power line may leave imprint in skin where the bird struck the line; necropsy may reveal internal bleeding and bruising

	Secondary damage to extremities
	Limited areas of infection at open wounds, bones, sinews, and muscles

	General condition of injured birds
	State of shock; handicapped by injuries and secondary damage


[bookmark: _Toc113018151]Table 8.37: Typical evidence of bird injuries or mortalities from power line collisions
Note: Adapted from BirdLife International (2003)
Source: Reducing Avian Collisions with Power Lines: The State of the Art in 2012; Avian Power Line Interaction Committee (APLIC), 2012
There are several PBF bird species in the area that might be affected by the operation of an operational transmission line: Ciconia nigra, Circaetus gallicus, Streptopelia turtur, Caprimulgus europaeus, Alcedo attihis, Lullula arborea. All of them have reported collision casualties as I-II - no apparent threat to the bird population to regionally or locally high casualties, but with no significant impact on the overall species population. Reported casualties for doves (Columbidae) and storks (Ciconiidae) is II - regionally or locally high casualties, but with no significant impact on the overall species population. Without any reliable data from long-term field monitoring in the Project area, it can be only assumed that the open space (no forests and woodlands) as well as the flat terrain will result in much lower risk of casualties. Additional positive factor is the very high number of ‘bright days’ (the highest in Macedonia) i.e. very low number of fog days in the Project area which certainly decreaes the risk of collisions due to the good visibility (one of the crucial factors for collisions).
Electrocution 
Birds that perch or nest on towers of an energised transmission line can be electrocuted by causing a short circuit, either by touching two live wires, or a live and an earthed component. This usually happens to the large bird species (specifically large raptors and other large migratory species) (Figure below).

[image: ]
[bookmark: _Toc112941180]Figure 8.1: Typical reasons of electrocution of birds on operational transmission line
Source: Protecting birds from power lines focusing on countries of Danube/Carpathian region
The bird mortality due to power line electrocution is directly related to the spacing between OHL elements that can comprise a phase-to-phase or phase-to-ground contact (e.g. via earthwires or towers). Therefore, it is essentially a design issue and can be solved by making either of these situations unlikely on bird-friendly towers. There are several reasons for electrocution, mainly: inappropriate locations of the transmission line conductors and isolators, contact of the bird faeces in semi-solid state with the phase conductor, which is the cause for electrocution and death of birds (typical for rainy days) and contact of two phases or two conductors with different voltage, with larger birds. Given the distance between towers and the size of the gap between conductors and the length of the insulators, electrocutions are only frequent on lines with voltages below 45 kV[footnoteRef:132]. [132:  Raptor Protection of Slovakia (2019). Protecting birds from power lines focusing on countries of Danube/Carpathian region] 

It is not expected that electrocution will happen during operation of the 110 kV transmission lines (high-voltage lines) since the distance between the conductors in horizontal and vertical plane (see Section 2.4) is large enough even for the largest known birds of prey in Macedonia, e.g. Griffon vulture (2.3-2.8 m) and Golden eagle (1.8-2.3 m), which are not present in the study area. Therefore, the significance of this potential impact is considered as negligible. Having in mind the design and scale of the transmission lines it is highly unlikely that electrocution will be a significant issue for any of the birds that are likely to perch on the infrastructure as the conductors are too far apart. The magnitude of the impact is very low and the respective significance in negligible. Nevertheless, mitigation through design is proposed to prevent any potential risk in this regard.
Impacts on ecosystem services
The impact on ecosystem services during operational phase will be of negligible significance. Some of the provisioning ecosystem services are elaborated above (vegetation maintenance, loss of fauna). No impact is expected on other types of ecosystem services (regulating, cultural). No modification or alteration is expected on natural ecosystems that will impact regulating ecosystem services (no impacts on air, water and soils). For social and cultural impact, see the respective section (Section 9).
Impacts on critical habitats
Impact on habitats (9530 and 92C0) is not expected since the OHL does not cross any of them. Even more, the deviation of the alignment in the protected area of Cham Chiflik will completely avoid the stands of habitat 9530 (Mediterranean pine forest).
Collision risk is possible for many of the bird species with different vulnerability. The affected PBFs are: Ciconia nigra, Circaetus gallicus, Streptopelia turtur, Caprimulgus europaeus, Alcedo attihis, Lullula arborea. All of them have reported collision casualties as I-II - no apparent threat to the bird population to regionally or locally high casualties, but with no significant impact on the overall species population. Reported casualties for Streptopelia turtur and Ciconia nigra is lower: II - regionally or locally high casualties, but with no significant impact on the overall species population.
Disturbance is another possible impact that will affect both CH (Grey wolf) and PBF bird species (Ciconia nigra, Circaetus gallicus, Egretta garzetta, Streptopelia turtur, Caprimulgus europaeus, Alcedo attihis, Lanius collurio, Lullula arborea). All of the bird species are probably nesting in the area (except for Egretta garzetta).
No measurable impact is expected for amphibians and reptiles. The possibility of accidental kills is possible (Testudo graeca, Vipera ammodytes, Elaphe quattuorlineata), but no likely. Still, appropriate mitigation measures are proposed.
[bookmark: _Toc112940973]Mitigation
Design-based Mitigation
To eliminate or mitigate the key potential operational risks to avian fauna – collision risk, primary mitigation would need to be incorporated during the advanced Project design stages (Preliminary Design and Detailed Design) at the sensitive sites.
Flight (bird) diverters should be foreseen in order to avoid collisions. The design of the flight diverters was taken from the latest study conducted in Spain (figure below)[footnoteRef:133]. This type of flight diverter reduces avian mortality rate for a 70.2%. The flapper consists of polypropylene blades with three sides with reflective stickers. Flappers are 21 cm long, apart from the chain, which is 9.5 cm long, and each side of the blade is approximately 12 cm wide. They hang from a cable by staples and can rotate. [133:  Ferrer, M., Morandini, V., Baumbusch, R., Muriel, R., De Lucas, M. and Calabuig, C., 2020. Efficacy of different types of “bird flight diverter” in reducing bird mortality due to collision with transmission power lines. Global Ecology and Conservation, 23, p.e01130.] 

[image: ]
[bookmark: _Toc112941181]Figure 8.2: Design with measures of “flapper flight” diverter installed on overhead wire
Installation of bird (flight) diverters to the earth wire of the transmission line at the crossing section over the river Trkanja is foreseen, at two sections with different spacing between diverters:
· Installation of flight diverters over river Trkanja, at a distance of 5 metres (from 22.638742E / 41.410819N to 22.640616E / 41.413216N in total length of 280 m i.e. approximately 56 diverters).
· Installation of flight diverters on the right side of river Trkanja (pine forests, see Section 7.2), at a distance of 10 metres (from 22.637108E / 41.408580N to 22.638742E / 41.410819N in total length of 280 m i.e. approximately 28 diverters).
Throughout the upcoming Project reference development stages (Preliminary Design and Detailed Design) in line with the applicable legal requirements[footnoteRef:134] and technical standards[footnoteRef:135], MEPSO will maintain the design principle for the insulator chains for the typical 110 kV OHL towers to ensure that the bird electrocution hazard is prevented, which comply with the international energy standards[footnoteRef:136]. These insulators would be of suspended design at the suspension towers. Suspended insulators are considered as safe provided the distance between the crossarm (perching site) to the energised conductor is at least 600 mm[footnoteRef:137]. Strain insulators (at the angle towers) are considered as safe provided their length is at least 700 mm[footnoteRef:138]. MEPSO design practice uses the following insulators for 110 kV lines: Type Glass Cap U 160 BS, insulator chain with a length of 1800 mm. No pin-insulators (upright insulators) are used in the Macedonian high-voltage transmsission grid, therefore no electrocution risk to birds associated with this type of insulators will occur. [134:  Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019)]  [135:  MEPSO Grid Code (2021) [Ref.9]]  [136:  IEC 61467:2008 - Insulators for overhead lines - Insulator strings and sets for lines with a nominal voltage greater than 1000 V as well as (1) IEC 60433:2021 - insulators for overhead lines with a nominal voltage above 1000 V - Ceramic insulators for ac systems - Characteristics of insulator units of the long rod type and (2) IEC 60305:2021 - Insulators for overhead lines with a nominal voltage above 1 000 V – Ceramic or glass insulator units for a.c. systems – Characteristics of insulator units of the cap and pin type.]  [137:  Refer to: Protecting Birds from Powerlines; NABU – German Society for Nature Conservation, BirdLife in Germany, 2005; Convention on the Conservation of European Wildlife and Habitats (Bern Convention), Council of Europe]  [138:  European Commission, Directorate-General for Environment, Guidance on energy transmission infrastructure and EU nature legislation, Publications Office, 2019, https://data.europa.eu/doi/10.2779/827210] 

Construction
The potential impacts would be mitigated by undertaking of construction works in accordance with a CESMP which will include, at minimum:
Measures of good construction practice (e.g. avoid sensitive habitats (9530 * (Sub-) Mediterranean pine forests with endemic black pines; 92C0 Platanus orientalis and Liquidambar orientalis woods (Plantanion orientalis) and other riparian habitats), avoid destruction of natural habitats, avoid temporal occupation and destruction of adjacent land; sound storage of hazardous substances, provide fire-protection measures and equipment / vehicle, provide spill-kits in construction and transport vehicles, sound material and waste management practices, etc.). Greatest care should be taken at the crossings with rivers Trkavalishte (Kostunino village) and Trkanja (Strumica).
[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\Nogo_Kosturino.jpg]
[bookmark: _Toc112941182]Figure 8.3: No-go areas (rivers and riparian habitats) in vicinity to river Trkavalishte (Kosturino village)

[image: D:\EIA\MK OHL Dubrovo-Valandovo-Strumica\ESIA\SP2\No-go Trkanja.jpg]
[bookmark: _Toc112941183]Figure 8.4: No-go areas (rivers and riparian habitats) at the crossing of river Trkanja (Strumica)
Temporary land-take (including new access roads, storage area(s), etc.) would include adequate areas of land set away from sensitive biodiversity areas (important habitats 9530 and 92C0, rivers and streams – see maps with no-go areas, above). 
Establish sound waste management and actions to ensure contaminated material is identified, isolated and removed to appropriate treatment sites or landfill to avoid any impacts on the biodiversity.
Construction should not take place during the nesting for bird species and breeding period for most of the other species (april-june).
Design and implement adequate management plans and actions to monitor their implementation during the construction.
Involve biodiversity specialist during the construction period as part of the Contractor(s) team.
Operation
Principle measures of good operational and maintenance practice to mitigate operational impacts from the Project to the habitats include:
Implement an integrated vegetation management approach through the selective removal of tall growing tree species (crossing over Trkavalishte stream near Kosturino).
To eliminate or mitigate the key potential operational risks to avian fauna, primary mitigation would need to be incorporated during the advanced Project design stages (Preliminary Design and Detailed Design) at the sensitive sites – installment of bird (flight) diverters to the earth wire of the transmission line over river Trkanja needs to be incorporated into the design. MEPSO will also maintain the design principle for the insulator chains for the typical 110 kV OHL towers to ensure that the bird electrocution hazard is prevented, which comply with the international energy standards. These insulators ensure that no electrocution risk to birds will occur.
A post construction monitoring programme to assess eventual bird mortality due to collision is to be designed and implemented, especially in the area between village Tri Vodi and river Trkanja during the first three years of the Project implementation.
[bookmark: _Toc112940974]Residual Impacts
No residual impacts have been identified except for the possible collision risk for birds. So far, there are no data about the morality of birds from collision with transmission lines in Macedonia. Therefore a post construction monitoring programme to assess eventual bird mortality is proposed. In summary, this residual impact along the OHL corridor as a whole is assessed as of negligible significance.
[bookmark: _Toc112940975]Offsetting
EBRD PR6 defines offset measures, no net loss and net gain principles. Offset measures are measurable conservation outcomes resulting from actions designed to compensate for significant residual adverse biodiversity impacts. These residual impacts may result from project development after appropriate prevention and mitigation measures have been taken into account. The goal of biodiversity offsets is to achieve “no net loss” and preferably a net gain of biodiversity on the ground. The characteristics of offsets could include those designed to improve species composition, habitat structure and ecosystem function and people’s use and cultural values associated with biodiversity. No net loss is the point at which project-related impacts on priority biodiversity features are reduced by avoidance, minimisation and/or reinstatement measures, and offsetting compensates fully for all significant residual impacts – that is to say, no significant net impacts on biodiversity remain. Net gain is going beyond “no net loss”, through achievement of additional conservation outcomes for the biodiversity features for which critical habitat was designated. Net gains will usually be achieved through the development of a biodiversity offsets.
In order to secure net gain for CH (as per PR6 requirements) offset measures have to be proposed. This especially concerns disturbance (e.g. CH species and PBF species) and collision risks (PBF bird species). The seasonal restriction will ensure no-net-loss for the mammals but still net gain is required for CH species. Also, decomissioning (dismantling and removing) of the existing line from the protected area Cham Chiflik is a trigger for offsetting since it will take place in a protected area (although with low impacts). On the other hand, the removal of the existing line through Cham Chiflik will certainly cause net gain (no collision risk and mortality). IPA Belasica will also be affected by the construction and operation of the Project. Both disturbance and collision can not be avoided completely. These impacts can not be estimated in monetary terms or per number of mortalities (no monitoring results).
Elaboration of a (re)valorization study for the protected area Cham Chiflik is the most appropriate offset measure that can be proposed during the present assessment. The (re)valorization study should be guided by the competent authorities (the Macedonian Ministry of Envrionment and Physical Planning, in cooperation with the municipality of Strumica) and concerned stakeholders (e.g. national/local NGOs and expert community). The revalorization study is to be carried out according to the requirements of the respective national regulation[footnoteRef:139]. [139:  Rulebook for the Contents of the study for valorization or revalorization of a protected area (Official Gazette of the RM no. 26/2012)] 

[bookmark: _Toc96698842][bookmark: _Toc80181184]

[bookmark: _Toc112940976]Waste
Waste is defined "any substance or object which the holder discards or intends or is required to discard."[footnoteRef:140] [140:  Directive of the EU on Waste - Waste Framework Directive (2008/98/EC)] 

[bookmark: _Toc80181181][bookmark: _Toc96698843][bookmark: _Toc112940977]Construction and Dismantling Waste
At this Project stage, the main source of waste will be the preparation works and construction and dismantling activities themselves, and waste generated by the workforce. 
	Project activity
	Waste generation

	Site preparation / earthworks / site remediation
	· Surplus excavated materials (from tower foundations and cable trench, most of which will be resused for backfilling (i.e. 60-80%))
· Stripped topsoil and subsoil
· Organic waste (vegetation, etc.)

	Construction
	· Waste from dismantling of the existing line from Valandovo to Strumica (Table below)
· Packaging from materials delivered to construction site
· Excess and broken / damaged construction materials
· Waste oils from construction vehicles
· Construction worker wastes


[bookmark: _Toc80181283][bookmark: _Toc96698945][bookmark: _Toc113018152]Table 8.38: Project activities and construction waste generation
Dismantling Waste
An initial estimate of the waste materials which will be generated as a result of the demolition / dismantling works is given in the following Table.
	Transmission line to be dismantled
	Waste element / material
	Estimated amount of waste fraction

	Existing 110 kV OHL Valandovo – Strumica 2 

Towers and foundations to be dismantled:
· Angle towers: 6
· Suspension towers: 42
· Total: 48
	Tower – steelwork
	98 tonnes

	
	Foundations – reinforced concrete 
	300 m3

	
	Conductor
	29,0 tonnes

	
	Protective wire
	5,0 tonnes

	
	Insulator strings 
	168 strings

	
	Porcelain insulators
	1380 pieces

	Existing 110 kV OHL Strumica 2 – Strumica 1

Towers and foundations to be dismantled:
· Angle towers: 4
· Suspension towers: 6
· Total: 10
	Tower – steelwork
	28 tonnes

	
	Foundations – reinforced concrete 
	76 m3

	
	Conductor
	4.7 tonnes

	
	Protective wire
	0.7 tonnes

	
	Insulator strings 
	54 strings

	
	Porcelain insulators
	740 pieces


[bookmark: _Toc96698946][bookmark: _Toc113018153]Table 8.39: Estimated waste quantities from demolition and dismantling works
These large demolition waste quantities imply a high impact magnitude and therefore the significance of this potential impact is considered as of major significance. However, upon removal, many of these elements would be suitable for recycling.
Construction Waste
Taking into consideration the fact that most of the total volume of construction activities will be of a prefabricated type, the amount of construction waste will not be significant. The fractions of waste that will be created as a result of construction activities are in relation to the types of materials and equipment to be used during the performance of the various construction stages (earth and concrete works, electro-mechanical works, installation works, etc.).
Technical maintenance of construction machinery and other vehicles will not be conducted within the construction zones. For these reasons, creation of waste, characteristic for this type of activity (used tires, batteries, oils, etc. from vehicles) is not expected.
Fuel storage facilities will not be necessary and therefore will not be provided within any construction areas. 
Solid and sanitary wastes will be produced by the workers during their stay on construction sites. The solid waste is commercial waste and according to its composition is similar to the waste from the households.
Wood and vegetation clearance at the construction sites will generate wood and other organic wastes. These wastes will normally be composed of branches, tops of trees and small dead trees unacceptable for timber processing. They will be retained and redistributed on the site which will allow production of nutrient capital and facilitate natural regeneration. Depending on the site conditions this waste may serve for matting purposes for access roads which will provide protection to the ground. 
The Table below gives an indicative overview of the expected types of waste during the construction of the Project, systematized according to the classification in the European Waste Catalogue (EWC). 
	Group 02 – Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing, food preparation and processing

	02 01 07
	Waste from forestry

	group 15 – Packaging waste

	15 01
	Packaging waste, paper / cardboard, plastics, wood, metal, composite packaging, glass…

	group 16 – Waste not otherwise specified in the EU Catalogue

	16 02
	Wastes from electrical and electronic equipment (discarded equipment)

	group 17 – Construction and demolition waste

	17 04
	Waste from metals

	17 05 04
	Waste from land excavation

	17 06 04
	Isolation materials (that don’t contain asbestos or dangerous substances)

	17 09 04
	Other construction waste (mixed waste)

	group 20 – Municipal waste (+ similar waste from the industry), including fractions of selected waste

	20 03 01
	Mixed municipal waste

	20 03 07
	Bulky waste


[bookmark: _Toc481953726][bookmark: _Toc65936985][bookmark: _Toc80181284][bookmark: _Toc96698947][bookmark: _Toc113018154]Table 8.40: Expected waste types during construction classified according to the European Waste Catalogue
[bookmark: _Toc96698844][bookmark: _Toc112940978][bookmark: _Toc80181182]Operational Waste
During its operation, the Project will create waste that will result from the activities of MEPSO regarding the routine maintenance and control of the infrastructure.
Common types of waste that will be created in the operational phase of the Project include waste from forestry due to maintenance of the safety corridor along the transmission line and electrical waste (consumables, spare parts and obsolete equipment), as well as packaging waste and waste from use of tower coating – paint. 
The Tables below give an indicative overview of the expected types of waste during the operation, systematized according to the classification in the European Waste Catalogue. 
	Group 02 – Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing, food preparation and processing

	02 01 07
	Waste from forestry

	Group 08 – Waste from use of coatings (paints, varnishes, etc.)

	08 01 
	Wastes from use and removal of paint and varnish

	group 15 – Packaging waste

	15 01
	Packaging waste, paper / cardboard, plastics, wood, metal, composite packaging, glass...

	group 16 – Waste not otherwise specified in the EU Catalogue

	16 02
	Wastes from electrical and electronic equipment (discarded equipment)


[bookmark: _Toc93086136][bookmark: _Toc96698948][bookmark: _Toc113018155]Table 8.41: Expected waste types during operation classified according to the European Waste Catalogue
[bookmark: _Toc96698845][bookmark: _Toc112940979]Mitigation
Construction
The Contractor, once appointed, will be responsible for identifying, collecting, segregating, transporting, disposing and treating all non-hazardous and hazardous waste produced during the construction phase, including the demolition waste generated during the dismantling of the existing line. A Waste Management Plan would be developed and implemented as part of the Project’s CESMP to ensure all waste is properly managed. 
This plan would detail all site-specific measures to be implemented during the works to identify, collect, transport and treat all waste produced. The Plan must be in line with the relevant Macedonian regulations and adapted to the level of danger for human health or the natural environment, based on the following principles:
· Sound procedures how each type of waste will be managed.
· Firm requirements to use licensed and authorized companies to remove waste and dispose of it properly. 
· Waste would be minimized wherever practicable by reusing, including the surplus excavated material, and recycling any materials, including the equipment and material from dismantling works
· All wastes would be identified, classified, quantified and, where practicable, appropriately segregated. 
· All waste materials removed from construction sites would be in accordance with relevant national waste and environmental regulations. 
· Waste would be transferred using registered waste transporters to a licensed waste disposal site or waste processing installation.
[bookmark: _Toc65936798][bookmark: _Toc80181183]Operation
Waste generation is expected to be very small during operation of the Project. These wastes would be managed by MEPSO using the procedures established in their Integrated Management System[footnoteRef:141] which, inter alia, includes a certified environmental management system. [141:  MEPSO has an IMS, incorporating quality, environment and health & safety, certified under respective international standards - ISO 9001 (Quality Management System), ISO 14001 (Environmental Management System) and OHSAS 18001 (Occupational Health and Safety Management System), as well as ISO 27001 (Information Security Management) and ISO 50001 (Energy Management System). Note: some of these certificates require renewal.] 

[bookmark: _Toc96698846][bookmark: _Toc112940980]Residual Impact
Provided that the mitigation set out in the Waste Management Plan during the construction is implemented the waste generated during Project’s construction would not be permanent or residual.


[bookmark: _Toc112940981]Social Impacts and Mitigation
[bookmark: _Toc80181185][bookmark: _Toc96698848][bookmark: _Toc112940982]Information Disclosure and Stakeholder Engagement
The purpose of stakeholder engagement, including disclosure arrangements, is to enable stakeholders to engage with the decision-making process of the Project, express their views and influence mitigation and technical solutions. In addition, the aim of the stakeholder engagement is to build a trusting relationship with the affected communities and other interested stakeholders based on a transparent and timely supply of information and open dialogue.
Although it is not expected any significant issues to occur with this Project, it is necessary to perform relevant information disclosure and stakeholder engagement activities, so to keep all relevant stakeholders update on project activities, at any stage.
Ignored and partially consulted stakeholders might pose the biggest obstacle for complete realization of the planned Project activities. During the construction, the result of insufficient stakeholder engagement activities can cause delays in the Project realization if the local population, or other key stakeholder, remain out of the stakeholder engagement process and demand introduction of changes into the further (more advanced) Project phases (e.g. detailed design, construction). These demands usually are very costly due to failure to deliver Project as planned, introduction of new unplanned mitigation measures and changes in the Project design that require additional financing.
A Stakeholder Engagement Plan (SEP) for the Project was developed and is to be fully implemented by MEPSO. The SEP is prepared in compliance with the EBRD’s Performance Requireemnt 10regarding stakeholder engagement and relevant national legislation and be operational during the whole life-cycle of the Project. A Grievance Mechanism is part of the SEP, so that stakeholders and the public can raise any concerns, provide feedback and comments about the Project.
[bookmark: _Toc80181186][bookmark: _Toc96698849][bookmark: _Toc112940983]Positive Social Impacts
Positive Impacts
· [bookmark: _Toc65936802]Employment Opportunities during Construction
During the construction, the Project will generate temporary employment opportunities, whether skilled, semi-skilled or as unskilled jobs. One of the key social positive impacts would be the provision of an income source for workers and their families contributing to their wellbeing and enhancing their quality of life. 
· [bookmark: _Toc65936803]Local Economy and Supply Chain Opportunities
The Project construction would provide opportunities for companies at the national, and possibly regional, level to supply goods and services. Local purchases of goods and services directly by the Project and workers during construction would foster the local economy. Most of the necessary services and goods are available locally.
· [bookmark: _Toc65936805]Improvement of the National Power System
The Project is part of a wider strategic programme being implemented over a number of years period by MEPSO to strengthen the power transmission grid in Macedonia, in order to connect existing and planned power projects - principally the growth of renewable energy sources, to improve electricity trade opportunities and to meet increased power demands. More specifically, the Project will:


· Increase security of supply, and 
· Improve reliability of the existing network in the southeast region of the country by increasing transfer capacity
· Secure and reliable integration of planned RES in the southeast region of the country, which consequently contribute towards reduction in CO2 emissions.
· Increased efficiency and capacity of the transmission grid with smart grid solutions (Dynamic Line Rate (DLR) & asset management).
[bookmark: _Toc80181187][bookmark: _Toc96698850][bookmark: _Toc112940984]Labour and Working Conditions
Labour and working conditions are a cross-disciplinary area concerned with protecting the safety, health and welfare of people engaged in work or employment.
Construction activities pose potential risks to the wellbeing of construction workers, if not managed properly. There is the risk of adverse occupational health and safety (OHS) impacts related to personal accident or injury on any construction site of the Project, including exposure to physical hazards from use of heavy equipment, machinery and cranes; exposure to electrical hazards from the use of tools and machinery; trip and fall hazards, including working on height; exposure to construction noise; falling objects.
The key OHS hazards specific to construction of transmission projects primarily include:
· Working at height: Workers may be exposed to occupational hazards when working at elevation during construction of the towers and the conductor stringing operations.
· Electrocution: Workers may be exposed to occupational hazards from contact with live transmission line during commissioning works when the line is being electrified and tested.
· Working in confined spaces: Workers may be exposed to occupational hazards during the construction of the transmission cable section into the confined space – cable trench - created on local streets in city of Strumica along the proposed route of the new line.
OHS risks during operation are similar to those in the construction phase, limited to the operational and maintenance activities for the transmission line, which will be occasional and/or involve a limited number of workers. The most significant risk would be related to the possible electrocution from the energised OHL conductors. 
Working conditions and workers accommodation facilities will be set in compliance with relevant Macedonian labour legislation, which is aligned with the ILO and EU standards. Principle mitigation measures during the construction of the Project would include creation of a number of thematic plans as part of the Project’s CESMP for overall social management, such are the following (at a minimum):
· Occupational Health and Safety Plan
· Grievance Mechanism for Workers
· Emergency Preparedness and Response Plan
These documents would set out the mitigation requirements and would contain measures to ensure compliance of the Project construction with the relevant standards and legislation in the labour and working conditions domain.
The occupational health and safety performance during operation of the Project will comply with the requirements of Macedonian legislation and the Integrated Management System (IMS)[footnoteRef:142] of MEPSO. [142:  MEPSO has an IMS, incorporating quality, environment and health & safety, certified under respective international standards - ISO 9001 (Quality Management System), ISO 14001 (Environmental Management System) and OHSAS 18001 (Occupational Health and Safety Management System), as well as ISO 50001 (Energy Management System). Note: some of these certificates require renewal.] 

[bookmark: _Toc80181188][bookmark: _Toc96698851][bookmark: _Toc112940985]Community Health and Safety
[bookmark: _Toc80181189][bookmark: _Toc96698852][bookmark: _Toc112940986]Construction Traffic
Potential Impacts
Construction works, heavy machinery and large transport vehicles and increased intensity and volume of the traffic will affect the normal road traffic regime in the Project area. It is expected that the principle means of transport proposed to service project construction will be by road due to the fairly developed road network in the Project area, and the flexibility required in delivering machinery and materials to locations across the corridor.
Based on information available from other transmission developments of similar size, the Table below presents information on the assumed types of light and heavy vehicles which will be used to satisfy construction transportation requirements.
	Light vehicles
	Heavy vehicles

	Cars
	Truck for ready mix concrete

	Vans
	Trucks

	Light tractors
	Cranes

	4-wheel drive (4WD) vehicles
	Heavy tractors

	
	Trucks with drums for conductors


[bookmark: _Toc446278297][bookmark: _Toc481953739][bookmark: _Toc65936995][bookmark: _Toc80181285][bookmark: _Toc96698949][bookmark: _Toc113018156]Table 9.1: Assumed construction traffic inventory
No other potential means of transport (i.e. helicopters or waterborne transport) are assumed for construction purposes of the Project.
It is clear that construction traffic will increase traffic flows on some roads, particularly the local road network and on unclassified roads, where traffic levels are typically low. These effects may be predicted during the busiest phases of Project construction primarily on narrow rural roads which currently carry low flows of traffic and which are often unsuitable for large numbers large vehicles. Conflicts with the construction vehicles listed above would occur more often during main agricultural seasons when local traffic is more intensive and at the start and end of the school day, particularly on those roads where there is limited space for large vehicles to pass oncoming traffic.
The effects of construction traffic on such roads will cause increases over baseline traffic flows leading to increased potential for incidents and accidents involving pedestrians, other vehicles, and the potential for damage to the local roads, decreasing their safety. However these effects will be short term, limited to the duration of the works in each location, and will be controlled through traffic management measures where appropriate. An exception is the construction of the app. 4.45 km long cable trench and installation of the underground transmission cable in the urban zones of city of Strumica which is expected to last up to six months where there will be increased traffic movements (both on-site and off-site), particularly by heavy vehicles. Therefore the magnitude of the effects on the current traffic in the Project region would be very low to low along the overhead line corridor and low to medium along the route of the underground line, and provided that traffic management mesures are planned and implemented, the significance of the impact is assessed from negligible to minor, respectively. 
Mitigation
In order to minimise impacts on residential areas from traffic during the construction works, a set of mitigation measures needs to be proposed and detailed Traffic Management Plan to be developed as a part of the Project’s CESMP. 
The potential impacts from the construction traffic would be mitigated by undertaking of construction works and associated transport in accordance with a CESMP which will include a Traffic Management Plan, which will (i) define the characteristics of the construction fleet of vehicles and site machinery, (ii) describe the expected Project’s traffic (frequency of trips, working hours, convoys) and (iii) detail all site-specific measures that would be implemented during the construction period to minimise the nuisances to neighbourhoods generated by its fleet and to reduce the risk of accidents. In addition, this plan will set out how transport movements will be managed on the local network, routes for larger vehicles, and details and timings of any necessary road closures, including the section in the urban zone of city of Strumica.
This plan would include measures of GIP that are typically adopted on construction projects, which are designed to prevent the occurrence of significant impacts and will include (in minimum) the following requirements for the Contractor:
· To identify potential requirements for necessary improvements to the public road system which would be required to allow for movement of heavy vehicles between the main road system and the construction sites.
· To develop a procedure to avoid obstruction of local traffic due to the construction traffic, including the cases of accident or heavy vehicle breakdown.
· To consult with traffic authorities before construction in any location to determine the need for public notice, warning signs and flags, visibility mirrors and other measures. 
· To determine the number and positioning of flagmen.
· To develop specific routes for traffic if needed to avoid schools, community facilities or other sensitive areas. In addition, specific traffic safety measures are defined, implemented and documented in sensitive areas (e.g. close to schools).
· To ensure that all drivers have the appropriate permits for driving vehicles.
· To conduct road-safety training for all drivers and equipment operators, including rules to avoid and control the risk of drink-driving. To minimize use of off-road areas and maximize use of existing roads and tracks.
· To determine strict speed limits for all different locations and conditions. 
· To mark the routes acceptable for vehicles and equipment in off-road areas (to minimize disturbance to off-road areas).
· To undertake regular inspections to ensure roads are clear from mud and other debris.
· To prohibit transport people, live animals, equipment or products other than those required for the construction purposes and the management of construction sites. 
An important measure will be the implementation of information programme to introduce the local population the construction activities, with particular accent on the traffic on the unclassified roads to the locations of the Project as well as traffic on the street network in city of Strumica. The local population will be informed in a timely manner for all potential necessary changes in the regime of the traffic. In consultation with MEPSO, the Contractor will be requested to disseminate construction traffic movement information to the public, particularly in advance of the busiest phases of activity or in advance of movements of special loads such as substation transformers.
Residual Impacts
With the mitigation measures in place and provided that the mitigation set out in the Traffic Management Plan is implemented, it is anticipated that effects associated with the construction traffic would not be permanent or residual.
[bookmark: _Toc80181190][bookmark: _Toc96698853][bookmark: _Toc112940987]Public Exposure to Electro-Magnetic Radiation
Introduction
Once operational, the transmission line will be source of non-ionizing radiation - electro-magnetic radiation - electric field, which depends on the voltage of the OHL equipment, and remains more or less constant as long as the line is under operation, and magnetic field, which depends on the electrical current (the load) carried by the OHL equipment and varies according to the demand for power at any given time. Electric fields are measured in volts per metre (V/m) or kilovolts per metre (kV/m). Magnetic fields are measured in microteslas (µT) or nanoteslas (nT).
1. Public Exposure Limit Standards
· Macedonian National Standards
There is no legislation in Macedonia related to the non-ionizing radiation which refers to the exposure limits of the electro-magnetic fields (EMF).
· International Standards / Good International Practice
In 1998, the International Commission on Non-Ionizing Radiation Protection (ICNIRP) issued recommendations for low-frequency fields[footnoteRef:143] exposure limits, listed in the "ICNIRP Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields (up to 300 GHz)"[footnoteRef:144]. ICNIRP recommendations are applicable both to the long-term exposure of the general public and the short-term exposure at the industrial sites. The exposure limits established in these guidelines are presented in the Table below. [143:  The energised transmission equipment is a low-friquency source of EMF]  [144:  This document could be found at www.icnirp.org] 

	Exposure of public
	Occupational exposure

	Electric field
	Magnetic field
	Electric field
	Magnetic field

	5 kV/m
	100 µT
	10 kV/m
	500 µT


[bookmark: _Toc459621042][bookmark: _Toc481953730][bookmark: _Toc93086141][bookmark: _Toc96698950][bookmark: _Toc113018157]Table 9.2: Limit values for exposure to electric and magnetic fields (ICNIPR, 1998)
In 2010, the ICNIRP issued a new guideline – “ICNIRP Guidelines for Limiting Exposure to Time-Varying Electric and Magnetic Fields (from 1 to 100 KHz)”[footnoteRef:145]. The reference exposure levels of these guidelines are given in the Table below. [145:  This document could be found at www.icnirp.org] 

	Exposure of public
	Occupational exposure

	Electric field
	Magnetic field
	Electric field
	Magnetic field

	5 kV/m
	200 µT
	10 kV/m
	1000 µT


[bookmark: _Toc93086142][bookmark: _Toc96698951][bookmark: _Toc113018158]Table 9.3: Limit values for exposure to electric and magnetic fields (ICNIPR, 2010)
· Summary
In absence of national legally determined standards, the EMF public exposure levels from the Project need to be in compliance with exposure limits for general public as determined in the relevant international standards as recommended by the International Commission on Non-Ionizing Radiation Protection.
Expected Level of Electro-Magnetic Fields
· Operational 110 kV overhead line
According to the available information from similar projects, provided that the minimum OHL conductor vertical clearance[footnoteRef:146] is e provided and due to the rapid attenuation of the EMF intensity over distance from the transmission equipment, the exposure to EMF is likely to be experienced directly under the transmission line and at approx. 5 metres from the line the level of the EM radiation will be well below the public exposure limit value (Figure below).  [146:  According to the relevant Macedonian regulation (Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019), the minimum vertical clearance for 110 kV transmission line above the ground is 6.0 metres in areas accessible for vehicles/people (considered as zones of increased sensitivity).] 

[bookmark: _Toc96699001][bookmark: _Toc112941184]Figure 9.1: Typical diagrams of calculated values of electric and magnetic fields for an operational 110 kV transmission line at middle of the span
Note:
(1) These calculations have been performed by using software package PLS-CADD for the following configuration:
· Basic span: 300 m; Tower type: angle tower UZ 30-60 (considered as most unfavourable geometry of cross-arms in regard to EMF exposure risk; Tower height: 25 m; Vertical clearance: 6 m; Reference height for calculation: 1.8 m
(1) Results: Max EF: 2.135 kV/m at offset of 4.0 m from the OHL axes at the mid-span; Max MF: 18.77 µT at offset of 3.0 m from OHL axes ate the mid-span.
As there would be no development of any kind, including construction of residential or other properties (houses and facilities) in the safety zone along the line(s) (a 20 metres wide RoW)[footnoteRef:147] and due to the fact that the lines do not pass through or near residential zones, there can be no exceedance of the long-term public exposure limits to electric field and magnetic induction and no significant direct impact to sensitive receptors during the operational phase of the transmission lines.  [147:  The relevant Macedonian legislation (Rulebook for Construction of Overhead Lines with rated Voltage from 1 kV to 400 kV (Official Gazette of RM no.25, from 1.2.2019) requires establishment of a safety zone or RoW along the path of a transmission line (see Section 2.4.2.3). For lines of 110 kV voltage level, according to the MEPSO’s Grid Code, a 20 metres wide safety corridor (zone) along the path of the line is to be established (or 10 metres from the axis of an operational overhead line).] 

· Operational 110 kV underground line
Underground cables eliminate the electric field altogether as it is screened out by the sheath around the cable, but they still produce magnetic fields. For comparison, cables are typically installed at minimum of 1 m below ground, whereas the conductors of an overhead line are typically more than 6 metres above ground, so the magnetic field directly above such a cable is usually higher than that directly below the equivalent overhead line. However, as the individual cables are installed much closer together than the conductors of an overhead line, this results in the magnetic field from cables falling more quickly with distance than the magnetic field from overhead lines. Therefore, magnetic field magnitudes at the ground level near underground transmission cable are fading much more intensively with the distance from the line axes than in case of overhead lines, as shown in the Figure below. The value of the magnetic field is therefore in compliance with the applicable exposure limit value (200 µT).
[image: ]
[bookmark: _Toc112941185]Figure 9.2: Typical diagram of a magnetic field for an operational 110 kV underground transmission line in comparison to 110 kV overhead lines
Note: Magnetic field at 1 m above grund in cross dection to the cable axes. Compariosn with 110 kV overhead lines with two cases of minimum vertical clearance height (6 metres (blue) and 16 metres (grey).
Source: Electric and magnetic fields / [authors Breda Cestnik, Karol Grabner]. - 1st ed. - Ljubljana: Milan Vidmar Electric Power Research Institute, 2018 (https://www.eimv.si/pdf/Electric-and-Magnetic-Fields.pdf)
Potential Impacts
In terms of the potential impacts on human health from an operating transmission line or substation equipment, based on the above presented fields magnitudes, the intensity of an electric field is considered as more dominant parameter than the intensity of a magnetic field. 
A person standing in the electric field beneath or close to an operational transmission line or substation elements will have an alternating surface charge induced on his or her body and an associated alternating current induced within the body. Over the past 20 years, it has been suggested that exposure to power-frequency magnetic or electric fields of the magnitude encountered in the environment could be linked with various health problems, ranging from headaches to Alzheimer's disease. The most persistent of these suggestions relates to childhood cancers.
A number of epidemiological studies have suggested an association between the incidence of childhood cancers and the proximity of homes to power transmission wires. Other studies, notably the world’s largest ever study of its type, conducted in the Great Britain during the 1990s, have failed to confirm such associations, but the statistical association remains. However, no causal link has been established between cancer or any other disease and EMF and indeed there is no established mechanism by which these fields could cause or promote the disease.
Mitigation
The Project to date has been inherently designed to avoid the public exposure to electric and magnetic fields from its future use and would be further designed to mitigate the public exposure to EM radiation. 
The interaction of the Project and the affected properties / sensitive receptors in the sub-urban and urban zones of Strumica was considered during the Project design to date (i.e. past Project development phase - selection of preferred Project option) with an aim to identify the best applicable design approach that would achieve compliance with the EMF public exposure limit values. As a result, an alternative design to replace the existing line within these urban zones with underground transmission cable has been proposed and adopted (see Section 2.4.2). The existing line will be decommissioned and removed, thus eliminating the potential public exposure risk to electro-magnetic radiation exceeding the limits applied internationally (e.g. by the International Commission on Non-Ionizing Radiation Protection (ICNIRP)[footnoteRef:148]. [148:  For more details see: "Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields (up to 300 GHz) (available at: www.icnirp.org.)] 

Potential impacts on human health as a result of the EMF would be mitigated through the further design and operation of the Project, at a minimum:
· Incorporation of respective design parameters for the minimum OHL conductor vertical clearance into the Project design.
· Establish safety corridor along the path of the transmission line according with the requirements of the relevant Macedonian legislation. As there would be no development within the safety corridor, exceedance of the long-term public exposure limits to electric field and magnetic induction and significant direct environmental impact to sensitive receptors during the operational phase of the Project is unlikely.
EMF will have no effect on agricultural workers who will not be exposed for long periods every day, or on domestic animals that graze under or near the transmission line(s). Therefore, no restriction of agricultural activities below or in vicinity to the Project would need to be imposed.
Residual Impacts
Provided that the mitigation measures are incorporated in the further Project design and implemented throughout the operational phase of the Project, no likely significant residual effects around the public exposure to electric and magnetic radiation from the Project are anticipated.
[bookmark: _Toc80181191][bookmark: _Toc96698854][bookmark: _Toc112940988]Community Risks
· Disturbance from Project activities
The main disruption factors on local population during construction work would be temporary. It concerns noise, dust, exhaust emissions from vehicles or machinery and vibration from Project activities and machinery to nearby residents that are in close proximity to the construction sites. These emissions, which have potential to affect human health will be rather quite limited for each potential receptor, as planned works at each affected site would be small scale and short-term. Exhaust emissions from vehicles or machinery would be negligible and there is no risk to influence surrounding community members. The sensitivity of the receptors (health of local communities) is considered high. However, it is a short-term and localised impact that only concerns specific sites and therefore the impact significance is considered as minor. 
· Risk of accidents at construction sites
Necessary equipment for the construction will be stored in construction compounds and/or working areas, places that could be dangerous for the surrounding communities. There is a risk that residents in the immediate vicinity of the construction sites could get injured in contact with heavy equipment. In addition, any exposed excavation could also lead to falls and injuries if not fenced off. Construction works on the streets in the city of Strumica will produce safety concerns for the residents in the affected neighborhoods where the construction works will be performed. They will experience limited access from/to their home due to the excavation works on the local streets (e.g. cable trench for installation of the underground cable line). This also represents safety issue for the citizens and children due to the possibility of falling into the excavated cable trench. Even if the likelihood of such accidents is low, the consequences could be of high magnitude and important, potentially leading to injuries or lethal accidents. The significance of such impacts could, therefore, be considered to be major.
Necessary equipment for the construction will be stored in construction compounds and/or working areas, places that could be dangerous for the surrounding communities. There is a risk that residents in the immediate vicinity of the construction sites could get injured in contact with heavy equipment. In addition, any exposed excavation could also lead to falls and injuries if not fenced off. Even if the likelihood of such accidents is low, the consequences could be of high magnitude and important, potentially leading to injuries or lethal accidents. The significance of such impacts could, therefore, be considered to be major.
Mitigation measures on accidents on construction sites must include preparation and complete implementation of Community Health and Safety Management Plan (CHSMP) that will include measures not only applicable into the construction, but in operational phase of the project, as well. The CHSMP must involve strong educational dimension that will be implemented to the residents of local settlements bordering the project footprint or at a distance of 500 m from the OHL alignment. Additionally, an Emergency Preparedness and Response Plan should be prepared and it should cover the construction phase, with emphasis to risks associated with the construction / excavation works for the cable trench in the urban area of Strumica. Provisions of this plan should also be incorporated into the general policy of the company, and OHL operator, who shall carry maintenance works on the OHL and associated facility.
· Propagation of communicable disease due to introduced workforce
Workers would be employed during the construction phase of the Project. Small part of the workforce is expected to come from outside the Project area - if they cannot be recruited at the local level. Provision of accommodation for these workers with operating rules that allow for interaction between workers and local people may increase the incidence of communicable diseases - including HIV, COVID-19, etc. 
The workers will only stay a few days on each tower construction site. As the number of workers employed by the Project on each construction site along the corridor of the transmission line would be relatively small at one time, the risk of communicable diseases transmission from the workforce to the local population is negligible. Therefore, the impact significance is considered minor and the potential public health impacts from communicable diseases are, at this point considered to be a minor factor affecting the implementation of the Project.
Potential impacts on human health (workers and local population) would be mitigated with appropriate and regular monitoring of workers’ health and introduction of preventive measures that could disable further spread of potential diseases. Regular health checks of the workers would need to be implemented in order to identify early sources of potential diseases, if such occurs during construction. Education of workforce on potential threat of infectious diseases and methods for prevention of such threats is of great importance and should be part of mitigation measures in the construction phase prior commencement of civil works.


· Disturbance from Project operation and maintenance activities
During operation, noise in the form of buzzing or humming would be emitted from the conductors of the energised transmission line (see Section 8.3). This operational (corona) noise reaches its maximum during periods of precipitation, including rain, sleet, snow or hail, or as the result of fog. The sound of rain typically masks the increase in noise produced by the transmission lines, but during other forms of precipitation and fog, the corona noise can be troubling to nearby residents. The corona noise produced by high voltage transmission lines carries no known direct health risk[footnoteRef:149]. As there would be no properties in the safety corridor of the transmission lines, no significant health risk to sensitive receptors is expected. [149:  World Health Organization, 1998; Electromagnetic fields and public health: extremely low frequency (ELF) Fact Sheet. Available online at: http://www.who.int/mediacentre/factsheets/fs205/en.] 

Noise, dust, exhaust emissions from vehicles or machinery and vibration would only occur at operation time during maintenance activities. These emissions would be of very low magnitude, since they would be very limited as planned works at each affected site would be small scale, punctual and short-term. The significance of this impact is therefore considered to be negligible.
[bookmark: _Toc80181192][bookmark: _Toc96698855][bookmark: _Toc112940989]Land Use Change
Both public and privately owned land will be affected by the implementation of the Project activities. Certain area of land would be permanently occupied for construction and operation of the transmission line, mainly land needed for the new OHL towers and access roads, where the necessary roads do not exist. 
The amount of land required for construction of the new OHL towers which will imply change of current land use forms is not available at the present stage of the Project development, since the total number of the new towers is not yet determined. Land requirement (footprint) for the 110 kV towers is up to 150 m2 (see Section 2.4).
An overview of typical land use effects from the Project is provided in the Table below.
	Project component
	Description
	Land use changes

	Access roads / tracks
	Construction will require temporary tracks (in place during construction works) and permanent tracks, involving new and upgraded aggregate tracks, linking public roads to construction sites.
	Temporary as well as permanent occupation of corridors of land for new tracks.
Note: Well developed network of access roads for maintenance purposes of the existing 110 kV line exists and would be used for construction of the new line, as far as practicable and further during its operational phase. This approach would minimise the need for construction of new access roads.
Locations of new access tracks would be identified in more advanced development phase of the Project, prior to construction. 

	OHL Towers
	Foundations for new OHL towers involve excavation and concrete bases to support the four legs of the tower structures. The area at the tower bases varies according to tower type.
	Temporary occupation of land during construction - tower construction / stringing.
Permanent occupation of areas of land for each new tower foundation.

	Construction camps
and other facilities such as temporary compounds, materials storage and waste management areas
	Construction camps would be established to provide material storage, maintenance and office accommodation various strategic locations along the OHL corridor.
	Temporary occupation of land for construction purposes. To minimise the impact magnitude, it can be required that construction camps and associated facilities are formed in existing industrial or commercial sites/locations, wherever possible,
Note: Sites for construction camps and other facilities would be identified in more advanced development phase of the Project, prior to construction.

	Right of Way
	As required by the relevant Macedonian legislation, approx. 20 m wide RoW (protection zone or safety corridor) will be established along the reconstructed 110 kV overhead line, once operational.

	Within the RoW, in order to ensure the safe operation of the line and for the safety of people, particular land use limitations will be imposed. 
No development (houses, buildings and facilities, and other structures) will be allowed within the RoW in compliance with the conditions and technical norms stipulated in the relevant Macedonian legislation.
Note: RoW along the existing 110 kV line, which is subject to reconstruction, already exists. Therefore, no significant additional change in that regard will occur.


[bookmark: _Toc446278296][bookmark: _Toc481953737][bookmark: _Toc72354992][bookmark: _Toc80181289][bookmark: _Toc96698952][bookmark: _Toc113018159]Table 9.4: An overview of land use effects from the Project
The key residual - long term, direct land use effect of the Project (permanent land-take and land conversion) is limited to the immediate areas underneath the OHL towers. Based on information available in relevant literature as well as in studies of transmission developments of similar type and size, these areas represent less than 1% of the total surface area of the study area (infrastructure corridor). This impact is considered as of very low magnitude and, therefore, of negligible significance.
[bookmark: _Toc65690182][bookmark: _Toc66656261][bookmark: _Toc80181193][bookmark: _Toc96698856][bookmark: _Toc112940990]Land Acquisition
[bookmark: _Toc80181194][bookmark: _Hlk96031065]The Project activities will permanently occupy small amount of agricultural land, barely used. Some of the land will only be temporarily occupied during construction, to enable access to areas where the Project will be built. Therefore, the Project will require temporary and permanent acquisition of land, which may involve particular economic effect on people (loss of assets) as a result of project-related land acquisition[footnoteRef:150] and/or restrictions on land use. No physical displacement of people (relocation or loss of shelter) is expected due to the fact that a Right of Way along the existing line already exists and no residential or other properties are located within this zone. The proposed underground (cable) section of the line in the urban zones of the city of Strumica is routed in public property, beneath the existing streets in the city and, therefore, no acquisition of private properties will occur. [150:  “Land acquisition” refers to all methods of obtaining land for project purposes, which may include outright purchase, expropriation of land and assets and acquisition of temporary or permanent access rights, such as easements, rights of way; establishment of restrictions of access to protected and other areas. (Source: EBRD Environmental and Social Policy, 2019; Performance Requirement 5 - Land Acquisition, Restrictions on Land Use and Involuntary)] 

All land acquisition, either permanent or temporary needs be done in compliance with the relevant national legislation[footnoteRef:151] and EBRD PR5 requirements. If land acquisition causes economic displacement of people, appropriate measures to assist with restoration of livelihoods and standards of living will be included in the respective land acquisition and resettlement documents, which are to be prepared once the detailed Project design is verified and detailed official data on affected land property and its value is available. [151:  Law on Expropriation (Official Gazette of the RM no. 95/12 and its amendments)] 

Land Acquisition and Resettlement Framework (LARF) for the land to be acquired (temporary or permanently) and livelihood to be affected is prepared, and it should further be developed into the Land Acquisition and Resettlement Plan (LARP), once the final Project footprint is defined. The scope and level of detail of the plan will be proportionate to the nature and scale of the project, its potential displacement impacts and the level of stakeholder interest. Affected people shall be consulted during the further planning stage of the Project, and prior to finalization of the Project design, as part of resettlement procedure.
There is a brick factory with associated non-operational quarry (clay pit) in proximity of the Project, at a distance of approx. 200 m (Figure below). However, none of these two industrial facilities (overhead line / underground cable and brick factory with clay pit) directly interact with each other.open clay pit
(non-operational)

[bookmark: _Toc112941186]Figure 9.3 Brick factory with associated non-operational quarry (clay pit) in proximity of the Project
Note: Existing OHL alignment is depicted with a red line; New cable alignment is depicted with a yellow line.
No livelihood restoration related impacts are identified.
[bookmark: _Toc96698857][bookmark: _Toc112940991]Cultural Heritage
The key potential impact during the construction of the Project is related to the risk of partial or total removal or destruction of unknown heritage assets (undiscovered archaeological sites) due to ground removal, which implies the need for setting mitigation approach.
During the construction works, as part of the Project’s CESMP, a protocol (“chance-find” procedure) is to be developed and implemented. This protocol would be in compliance with the national legislation on the protection of cultural heritage[footnoteRef:152]. Workers need to be trained in the use of this procedure. [152:  Law on Protection of Cultural Heritage (Official Gazette of RM no. 20/04 and its amendments)] 

[bookmark: _Toc112940992]Gender Based Violence and Harassment
Gender Based Violence and Harassment may also occur during implementing and operational phase of the Project. Any discrimination against female workers and members of local community must be prohibited. Female workers often get less remuneration compared to their male counterparts even for the same workload. Female workers are sometimes harassed in their workplace and become victims of inappropriate and indecent comments and actions towards them. Therefore, mitigation measures must include preparation of Policy and Procedures, in compliance with EBRD guide, that will be adopted by MEPSO in their capacity as a Project developer, as well as by their contractors and their subcontractors, and which will serve as a tool for elimination of gender-based violence and harassment, not only at the workplace, but also in interaction with the local community. Grievence form will be present on site and any GBVH event occurring as a result of the project activities can be lodged to MEPSO. A flyer, that will contain potential prevention measures and post-festum actions to be undertaken by the local population if GBVH occurs as a result to the Project activities, will be created and distributed by the Contractor(s) among the residents in Strumica and other affected settlements. If any GBVH event occurs at the workplace, the existing grievance mechanism for workers can be used. MEPSO will be required to organize training on GBVH for its workers, as well as for all engaged workers on this project by the Contractor(s) and its subcontractors.



[bookmark: _Toc97032454][bookmark: _Toc112940993][bookmark: _Toc80181195]Cumulative Effects
Cumulative impacts refer to the accumulation of human-induced changes on valued environmental and social components (VECs)[footnoteRef:153] over time and across space in an additive or interactive manner. Therefore, cumulative impacts are combined changes to the environment caused by two or more projects that are close to the same location or area, and which types of construction or operational impacts have similar nature and potential for interaction. Cumulative effects occur because a series of projects of the same type are being developed[footnoteRef:154] or from the combined effects over a given resource of a mix of different types of projects[footnoteRef:155]. [153:  Definition of VECs according to the IFC Good Practice Handbook ‘Cumulative Impact Assessment and Management: Guidance for the Private Sector in Emerging Markets’ 2013:
‘VECs are environmental and social attributes that are considered to be important in assessing risks; they may be:
physical features, habitats, wildlife populations (e.g., biodiversity),
ecosystem services,
natural processes (e.g., water and nutrient cycles, microclimate),
social conditions (e.g., health, economics), or
cultural aspects (e.g., traditional spiritual ceremonies)’.]  [154:  For example, when several hydroelectric projects are constructed or planned on the same river or within the same watershed, when multiple oil and gas projects or mines are developed in close proximity, or when a number of wind farms are constructed or planned within the same flyway or region.]  [155:  For example, the development of a mine site, access roads, transmission lines, and other adjacent land uses.] 

In relation to the Project and in regard to the wider development scheme as a whole[footnoteRef:156], cumulative effects may occur during the construction of the both components in the wider Project area (as most likely the construction of the both will be realized simultaneously, in parallel) in a form of typical impacts associated with construction works (air pollution, nuisance due to construction noise, traffic disturbance, waste generation, etc.). Therefore, coordinated E&S management and cooperation between contractors of the both components throughout the construction period will be needed in order to optimize the mitigation strategy, with emphasis to the affected area on territory of the Valandovo municipality where these components overlap. This may include preparation of joint management plans for the aspects relevant for the potential cumulative impacts (e.g. Waste Management Plan, Traffic Management Plan, etc.). [156:  The wider development scheme for strengthening the transmission network in the Southeast Region of North Macedonia comprises of two components:
Component 1 (Sub-project 1): Design, construction and operation of a new 400/110 kV substation Miletkovo with connection to the existing 400 kV and 110 kV transmission network (subject to separate E&S Assessment), and
Component 2 (Sub-project 2): Reconstruction of the existing 110 kV overhead line Valandovo – Strumica 2 – Strumica 1 (subject to this E&S Assessment).] 

In addition, cumulative effects may occur as a result of interaction with other projects of similar type and size in the surrounding. During the time this assessment was carried out, no such current or future projects were registered in the close proximity or in the area that is to be directly affected during the construction of the Project. Therefore, no cumulative effects due to interaction with other projects are expected to occur during construction. However, if future developments with a potential for cumulative effect occur in the study area, coordinated E&S management and cooperation between contractors of the developments throughout the construction period will be needed in order to optimize the mitigation strategy, including preparation of joint management plans for the aspects relevant for the potential cumulative impacts, such as construction waste management, traffic management, construction noise, etc.).During the operational phase, specific cumulative visual effects may arise where it is possible to see more than one development of a similar type and size on the skyline. In general, such developments in a case of a new transmission development project would be other high voltage overhead lines or wind farms. During the time this assessment was carried out, there were no other transmission developments nor wind farm development applications in the Project area. Therefore no potential for additional effect arising from cumulative interaction with similar developments is likely. 
[bookmark: _Toc112940994]Emergency Response Planning
[bookmark: _Toc65936872][bookmark: _Toc80181196][bookmark: _Toc112940995]Potential Emergency Situations
Typical potential risks associated with the Project during the construction and operational phases are:
Natural hazard, including extreme weather event - flood, storm, ice or geological hazard - earthquake, landslide, soil erosion, etc.
Fire, whether natural or caused by construction activity (e.g. clearing and cutting of vegetation, sparks from construction equipment, improper management of flammable matter (solvent, fuel, etc), negligence and non-compliance with prohibitions and warnings (careless actions of workers at work sites, such as throwing of burning cigarette, etc)). 
Risk of traffic accident. Trucks and heavy machinery will be used during the construction. During their movement on public and access roads the following events may occur: collision with vehicles, assets or animals of local population; collision with members of the local population; collision with other project machinery or collision with the members of the project workforce.
Risk of hazardous substances spill causing water or soil pollution. Hazardous materials include any controlled or potentially hazardous substances used on the construction site. These materials may cause environmental damage, fires, explosions, or health problems.
Injury of workers, associated with: incidents with heavy machinery / vehicle used for the Project construction; operations at height; collapse of structures or scaffoldings; electrocution near electrical equipment; pollution with used chemicals; exposure to dust, noise and vibration from excavation, drilling, transport; electrocution when working near energised transmission line.

[bookmark: _Toc65936873][bookmark: _Toc80181197][bookmark: _Toc112940996]Emergency Management
[bookmark: _Toc65936874][bookmark: _Toc80181198][bookmark: _Toc112940997]Construction 
An outline of the emergency management procedures will need to be provided prior to the construction commencement for the range of identified emergency situations, where there is potential for hazards to create an emergency situation during the construction of the Project. This should include an overview of the objectives and management principles to be adopted for the preparation of a detailed Emergency Preparedness and Response Plan (EPRP) (including emergency response and recovery, and clean-up procedures) in consultation with the relevant emergency response authorities and services.
Indicatively, the content of the EPRP will, inter alia, address the following main emergency response areas:
Emergency risk assessment, identification and classification. 
Emergency prevention and mitigation measures.
Roles and responsibilities of the personnel during emergency situations.
Emergency response planning and procedures.
Emergency reporting.
Testing and reviewing emergency preparedness.
Training aspects. 
[bookmark: _Toc65936875][bookmark: _Toc80181199][bookmark: _Toc112940998]Operation
During operation, the Project will comply with the emergency management requirements and standards of MEPSO as set out in their IMS[footnoteRef:157] and the accompanied operational procedures which, inter alia, include occupational health and safety aspects as well as emergency planning based on respective emergency risk assessment.  [157:  MEPSO has an IMS, incorporating quality, environment and health & safety, certified under respective international standards - ISO 9001 (Quality Management System), ISO 14001 (Environmental Management System) and OHSAS 18001 (Occupational Health and Safety Management System), as well as ISO 50001 (Energy Management System). Note: some of these certificates require renewal.] 



[bookmark: _Toc80181200][bookmark: _Toc112940999][bookmark: _Toc65936877]Environmental and Social Management
[bookmark: _Toc66656284][bookmark: _Toc80181201][bookmark: _Toc96698864][bookmark: _Toc112941000]Introduction
A Project's Environmental and Social Management Plan (ESMP), as a standalone document and associated to this E&S Assessment Report, consisting of a set of mitigation and monitoring measures, criteria for their successful implementation and institutional measures to be taken during the Project implementation to eliminate adverse environmental and social impacts, offset them, or reduce them to acceptable levels, has been developed. It has been prepared based on the findings of this E&S appraisal to ensure that the Project is executed in compliance with applicable Macedonian laws and regulations and EBRD environmental and social requirements.
The ESMP is a key document that lists the environmental and social requirements, including health and safety risks, and details the operational procedures necessary for managing the significant issues connected to the Project activities.
The ESMP will be implemented during the pre-construction, construction and operation / maintenance of the Project. As such it can be used as a standalone document during the different phases of the Project by the key Project stakeholders: MEPSO in its capacity as Project Developer / Operator and by the Contractor(s), as well as by the governmental authorities and other competent / responsible parties.
MEPSO will appoint a Project Implementation Unit, responsible for Project implementation.
This chapter outlines the key objectives and basic principles of the ESMP, as well as its structure and content.
[bookmark: _Toc66656285][bookmark: _Toc80181202][bookmark: _Toc96698865][bookmark: _Toc112941001]Objectives of Environmental and Social Management
The key objectives of the ESMP, including the Monitoring Plan, are: 
· To ensure project components are conducted in compliance with the national laws and regulations as well as the requirements of the Lender (EBRD).
· To measure the success of proposed mitigation measures in minimising and/or reducing potential environmental, health, safety and social impacts.
· To control the changes to baseline environmental, health, safety and social conditions during pre-construction, construction and operation activities.
· To facilitate a continual review of activities based on performance data and consultation feedback. 
· To implement corrective actions or new adaptive management programs, as required. 
[bookmark: _Toc62390179][bookmark: _Toc66656286][bookmark: _Toc80181203][bookmark: _Toc96698866][bookmark: _Toc112941002]Principles of Environmental and Social Management
[bookmark: _Toc62390180][bookmark: _Toc66656287][bookmark: _Toc80181204]The E&S Management of the Project comprises a set of measures or specifications that have been originated following the outcomes of the Project’s E&S appraisal but also measures that are considered to reflect GIP.
MEPSO takes overall responsibility for the implementation of environmental and social mitigation and compensation measures of the Project. Effective implementation of these specifications before and during the construction phase will be supervised by a Consultant who is to be appointed by MEPSO. MEPSO will be responsible and take ownership of the measures relevant to the operation and maintenance phase of the Project.
[bookmark: _Toc96698867][bookmark: _Toc112941003]Pre-construction Phase 
Each requirement resulting from the process of obtaining a specific Project-related decision (approval, permit, consent) from the national and/or local statutory stakeholders / competent bodies (municipalities, ministries, agencies, etc.) and/or the Lender (EBRD) during the pre-construction stage will be included in the final documentation for construction.
[bookmark: _Toc62390181][bookmark: _Toc66656288][bookmark: _Toc80181205][bookmark: _Toc96698868][bookmark: _Toc112941004]Construction Phase 
In principle, the implementation of the key E&S mitigation measures relating to the construction phase would be delegated to the Contractor(s). This delegation will be ruled by the ESMP that will form part of tender documents / procurement process and the Contractor’s contract. 
The Contractor(s) will develop their own Construction Environmental and Social Management Plan (CESMP) which will be aligned with this E&S Assessment Report and the associated ESMP. The CESMP will include associated management plans (sub-plans) or procedures to address E&S issues during the construction period. MEPSO in their capacity as the Project Developer (or a Consultant who is to be appointed by MEPSO) will review and approve these documents.
It will be the task of the appointed Contractor(s) to further detail the issues addressed in the ESMP, depending on the progress of project planning, up until and during construction (e.g. establishment of construction zones, temporary facilities for work force, details for storing construction and other materials, traffic and transport aspects, environmental protection and waste management issues, labour issues, occupational and community health and safety, emergency preparedness, etc.).
[bookmark: _Toc62390182][bookmark: _Toc66656289][bookmark: _Toc80181206][bookmark: _Toc96698869][bookmark: _Toc112941005]Operational Phase 
The operation phase will start with the full commissioning of the Project. At that stage, all works will have been taken over from the Contractor by MEPSO who will implement most E&S management measures to ensure compliance with the Project’s mitigation strategy. 
[bookmark: _Toc62390183][bookmark: _Toc66656290][bookmark: _Toc80181207][bookmark: _Toc96698870][bookmark: _Toc112941006]Organisation of Environmental and Social Management
The core (indicative) structure and organization of the Project’s environmental and social management is presented in the Figure below.
The source documents include: 
· Environmental and social policies and standards of the Lender (EBRD);
· Macedonian legal requirements;
· Respective technical documentation – upcoming Preliminary / Detailed designs - to be prepared to meet Macedonian regulations.
· E&S Assessment Report (this document), prepared to meet international E&S standards and Macedonian regulations. 
The output documents are: 
· The Contractor CESMP – to be prepared by the Contractor(s) to achieve the E&S performance objectives during Project’s construction;
· The Environmental and Social Management System (ESMS) of MEPSO, required to implement and monitor the management actions described in this E&S assessment;
· Detailed E&S management plans or procedures required to address the mitigation and compensation measures identified through the E&S assessment; and
· Various documents that will be produced and disclosed during the course of the Project’s implementation to inform on the Project’s construction and operation activities and the results of the environmental and social monitoring activities.
[bookmark: _Toc96698871][bookmark: _Toc112941007]Contractor Construction Environmental and Social Management Plan
The Contractor(s) are expected to have their own ESMS, but the Project would require the Contractor(s) to develop a Project-specific Contractor’s CESMP, based on the ESMP developed as part of the E&S Assessment package. This CESMP would take precedence over the Contractor’s ESMS and would include the following key elements:
· Planning aspects (E&S organisation; E&S overview of construction sites; E&S procedures and specific management plans);
· Submission and approval aspects (i.e. procedure for submission and approval of the CESMP by the Project Developer)
· The key appointed ESHS personnel and their powers and responsibilities (e.g. EHS Manager, OHS Officer, Community Liaison Officer, etc. with appropriate expertise and qualifications);
· Scheduled inspection of construction works;
· Reporting aspects (i.e., system to facilitate reporting and data analysis);
· Training requirements
· Workers’ Code of Conduct 
[bookmark: _Toc96698872][bookmark: _Toc112941008]Project Developer / Operator Environmental and Social Management System
MEPSO as the Project Developer / Operator would need to establish and maintain an overarching ESMS for the Project, including, at a minimum:
· Environmental and Social Policy, summarising the commitments made to manage the E&S risks in terms of environmental protection, labour and working conditions and health and safety.
· A documented set of internal procedures for implementation of the Project and the ESMP, including but not limited to, the following topics:
· Mobilisation of the appointed Project Developer personnel;
· Allocation of the key roles and responsibilities within the appointed Project Developer personnel;
· Coordination and clear division of responsibilities among the appointed Project Developer personnel for review of CESMP documents and procedures, and monitoring of their implementation;
· Progress reporting, record keeping, databases.
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[bookmark: _Toc80181318][bookmark: _Toc66476915][bookmark: _Toc112941187][image: ]Figure 12.1: Core structure and organization of the Project’s Environmental and Social Management
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[bookmark: _Toc65936883][bookmark: _Toc80181210][bookmark: _Toc112941009]Conclusion
The findings of this environmental and social assessment indicate that the Project objective of identifying technically feasible and economically viable solutions which on balance causes the least disturbance to the environment and to the people who live and work in its surrounding has been met. 
Provided that the proposed mitigation strategy is implemented, the construction and operation of the Project is considered as justified because:
· The environmental and social aspects related to key phases of the life cycle of the Project are identified and taken into account.
· The assessment of the environmental and social impacts is based on best available information.
· The identified likely impacts can be prevented, reduced or compensated and, therefore, the Project is not a threat for adverse or irreversible damage to the natural and social environment in the project area.
· The Project will create employment opportunities as well as opportunities to the local economy and supply chain.
· The Project will strengthen the power transmission system in Macedonai thus contributing to the overall economic development and social welfare in the wider region. 
· The Project will not cause significant impacts on the environmental media (air, water and soil) and will not generate excessive waste. 
· The Project will not cause significant adverse impacts on biodiversity and ecological integrity of the area as well on the valued landscapes, nor will compromise the conservation goals of the concerned protected areas.
· The Project will imply only very limited long-term residual land acquisition.
· The Project will not cause significant health and safety risks or disturbance to the neighbouring communities.
· The Project will not imply impacts to known cultural heritage in the area.
The environmental and social aspects associated with the Project are identified and addressed in this E&S Assessment Report according to the requirements of the relevant Macedonian regulation, the EBRD standards and best international practices.
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Responsible expert for preparing the Environment and Social Assessment:

	Name and surname:
	Konstantin Siderovski, MSc

	Position:
	Lead Project ESIA Expert

	
	e-mail: k.siderovski@gmail.com




	Team of experts for preparation of the Environment and Social Assessment:

	Expert
	Position / Project component

	Boris Stipcarov, MSc
	Lead Social and Resettlement Expert

	Prof. Slavcho Hristovski, PhD
	Expert on Nature, Biodiversity and Landscape

	Mitko Dimov, MSc
	Geological and Water Environment

	Vasko Avukatov
	Expert on Geographic Information System




	Team of technical experts for preparation of the Environment and Social Assessment:

	Expert
	Position

	Rubin Atanasoski
	Transmission Construction Engineer

	Marija Petroska Pashoska
	Substation Engineer

	Aleksandar Dimitrovski
	Overhead Line Engineer
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Table 3 Assessment of the ecological status / potential of the investigated water bodies in the Strumica
River watershed for June, 2015, based on BMWP, ASPT and EPT indices.

METRICS
‘WATER T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 | T13 | T14
BODIES
BMWP H H
ASPT H H
EPT taxa

H H
richness
Ecological
status, H H
potential

* Ecological status / potential: B - high, B - good,[] - moderate, - poor, @ - bad.

2.2.4. Conclusions
In conclusion, the obtained results in the course of the performed surveillance monitoring in the
Strumica River watershed can only be regarded as preliminary information on the actual ecological

state of analvsed river and reservoir water bodies. Monitoring should be much more refined. number

m Earth Pro





image64.jpeg




image65.jpeg




image66.jpeg
Belasica





image67.jpeg




image68.jpeg




image69.jpeg
: S g R





image70.jpeg




image71.jpeg




image72.jpeg




image73.jpeg




image74.jpeg




image75.jpeg




image76.png




image77.png
Legend





image78.png




image80.png




image810.png
Legend





image820.png




image79.jpeg
Cham Chiflik




image81.jpeg
Cham Chiflik




image81.png




image82.png
e OHL 110KV Volindove - Shumice recenstustion




image871.png




image88.png
e OHL 110KV Volindove - Shumice recenstustion




image83.jpeg




image84.jpeg
le Earth
& DR e




image85.png
73 9530-sub-mediterranean-pine-forests-with-endemic-black-pines.pdf - Adobe Acrobat Pro

. —— - - = | &
Fie Edt_View Window Hdp B
Beae- | B E D6 &

@G| NG| @ @] 5 B0
T o}
B- [ 3 Pagez

[P 9530 (Sub-)Mediterranean pine forest with endemic black|
pines

Tools | Sign | Comment

Habitat: 9530 (Sub-) Mediterranean pine forests with

endemic black pines
Report under the Article 17 of the Habitats Directive

X N 2O

Assessment of conservation status at the Member State level

[ [ I
[ pr———

The map shows both Conservation Status and distribution using a 10 km x 10 km gric.
Conservation status is assessed at biogeographical level. Therefore the representation in

each grid cell i only illustrative.





image86.png
X @ Greywolf-NatinalRed it~ X G elaphe quatuorlineata - Google © X || +

M Inbox 7) - hristovskis@gmailcor X | T Maegoruja x| 9530 * (Sub-) Mediterranean pin X | @ eceuropaeu

<« C {d A Notsecure | redlistmoepp.gov.mk/grey-wolf/
M Gmal B Yahoo B YouTube R Corsbidee @ Faunafur @ Florafur @ EUNIS [] Photo [] Racio [] Music [] Books [] Joumals [] Ento [] Lab [1 Comvention Q@SB [1 Cwerew [1 Razno [] TV&Movies [] Orchics

Bornk Ujku

Critically ~ Extinct in
the wild

Not Data Least NEAR )
Vulnerable Endangered Extinct

evaluated deficient concern THREATENED endangered
s EN CR EW EX

g7 Canis lupus
s mapwas made it Gol iy Mop. i ot o

T

" Rynwnia Plovdlv/

3 oy ’ Ria Nalmnal‘ P:;a;";’_j("ﬁ‘l}\nnoanus
72 N Bl: d ;
= . |agoevgra fal mnnane
3 4 Gt 7
£ : 5 i 0 Asencugrac
: (N S |

Sandanskil_Gotse Delchev/ . /AocT

Canpancin | Foue Reres
smolyan
Chons

Ardaia
Kavala
ipioatal KaBéAa

et

Keramoti - £EV(

Kepagwn|

+ L7 & ks =
d!)\upwn e EXn Aspmvaha s

Google MyMaps *~7T i Ampepm\m Néafépanos Thasos,
Keffosrd shorcure

Mizp dets 22022 Google_T:

) ((emmmmme ) ((vrwe ) (& vemnmose )

-

& T & D

@ WK OHL Dubrove ‘ | 2 o

A siciy Notes





image87.png




image89.png




image90.png




image91.png
M Inbox (7 - stovskis@gmailcor X | D) Maresonvia X | @ forumeioneteuropacy X | @ eceopacy X @ fourlined Snake ~National Rec X G Rana dalmtina - Google Search X | + v JenC RIS

< C () A Notsecure | redistmoepp.govimk/four-lined-snake/ 2% 2@»0@ :
M Grai B4 Vshoo O VouTube B Cobidse @ Faunsfur @ Fomfur @ EUNS [ Proto (1 Rado L1 Music (1 Books [1 Joumsls [1 Eo [1 s [ Comvention [EBSE [0 Cuemn (1 Remo (1 TV&Movies [1 Orchics

Kppenka Bolla me katér vija

Not Data Least NEAR Vulnerable Endangered Critically  Extinctin Extinct
evaluated deficient concern RGIHNIS=)] 9 endangered the wild
vu EN CR EW EX

g7 Elaphe_quatuorlineata
5 Thi mop was made with oocle My Moy

yeoes

WD

(o) ((emmmee ) ((rrwme ) ((a vewwewase ) ™~





image92.png
X @ Nose homed Viper~National R= X G Rana dalmatina - Google Search X | +

[ TV&Movies [ Orchics

M Inbox (6) - hristovskis@gmailcor X | T Maegoruja X | @ forum.eioneteuropacu X | @ eceuropacu
<« C {d A Notsecure | redlistmoepp.gov.mk/nose-horned-viper/
M Gmail @ Yahoo @B YouTube R Carsbidse @ Faunafur @ Florafur @ EUNIS [] Photo [] Radio [} Music [] Books [] Journals [] Ento [] Lsb [] Convention [ SB [] Cwema [] Razno
Mockok Nepérka
Extinct

N Criticall
car Vulnerable Endangered ricaly inthe  Extinct
endangered wild

Pl LEAST CONCERN
threatened
EN CR EW  EX

Not
evaluated deficient

NT vu

g7 Vireraammodytes
i This map was made with Google My Maps. Create your own.

=t

pamporovo
Mamrioposo’

Mocrar

U S R
s “Yemoben

~p.." s

SO g o~ O

"“‘  KerkiniUake ’~’

i . =N
'y Do Nationallark . Seres_ Ay , 58]
y Kilkis
Ardan s j 1
Apibaia; Loy Nat
g &S L R A
4 Edessa e 7z Kepaiotn] A
Asprov Nea peramos
‘alla [Tl Neaperamos |
NEQMIEROHC it shorcrs

g s\ip:Google My Mé| T
3 /:L LS S esheion g

Map data €202 Google

A HABITAT AND ECOLOGY

B ASSESSMENT INFO 4 POPULATION
VB M ... ||| @WK OFLDubrovo.. || ) Fors vegetac

< TAXONOMY
4. Forms 2022 sci ‘WE21-MKD-ENE-

Document? - Mic.

§ Stcky Notes

&

P





image93.png




image94.png




image95.png
M Inbox (6) - hristovskis@gmailcor X | T Makegorua X | @ forum.eioneteuropacu X | @ eceuropacu X @ Agile frog—National Red List X G Rana dalmatina - Google Search X | +

<« C {d A Notsecure | redlistmoepp.gov.mk/agile-frog/

M Gmai & Yahoo @B YouTube R Corsbicse @ Faunafur @ Floraur @ EUNS [ Photo [ Redio [] Music [] Books [1 Journals [ Ento [] Lab [] Convention E@SE [1 Cuemn [1 Ramo [1 TV&Movies [] Orchids

Not Data Least NEAR Critically ~ Extinct in

Vul ble End: d Extinct
evaluated deficient concern THREATENED uinerable ndangere endangered  the wild ine

7 EN CR EW EX

L) Rana_dalmatina
# This map was made with Google My Maps. Create your own.
gL e )
Dupnica | (,
Dynimua n
- Plovdi:
Nt Pazardzhik ios]
L‘g;gi:r‘f“": naaapﬁiﬁﬂz‘,\«n"oaﬂ“s 1

f " Halioranen
B LN 08BDaA S napPunaii s
G} 4 e Asencvgrad

Wit ¥ Eanskl)/ 4
yﬂﬁﬁkﬁ"% Y, : g Backo
b : it
Ay G laMrioposo:
. X 7 '

Cananicwnl Toue flenses, b
/ “ smalyan

= Chons

 perich, 2  Ttet
ot g A0 O
—Kerkini|Lake ﬁ Drama ~ Xanthi

- ) ;
) - » roug | en NationallPark . 4 tpaual Zéven
= e 5 =
idala estt
s : € Abatn .,f Kavala National
+ : \ \ o SN KOBIAG im0 1
- a3 BN ] »e e e
ehipa Google i Mps o spiovata cramos
Map data 62022 Google  Temne. . 1 * LT NEaNERaNOT] T keyboard shorteuts

M

D G G R |

 ommn ) ((rwmome ) (o commmonron ) (v moonn )

1246

@ o burovo.. | [T I Perervegeacie
" ]

&

P

25082022




image96.png
M Inbox (5) - hristovskis@gmailcor X | T Maresomsa X | @ forumeioneteuropacy X | @ eceuopacu X @ European tee frog - National %= X | G Rana dalmatina - Google Search X | + =
€ 5 C Q1 A Notssure | redistmoeppgovmk/europesn-tree-frog/ e% 2@»00

M Grei Yoo @ Youlbe R Coticae @ Famofur @ Flonfr @ EUNS [ Photo [ Rado [l Music [ Books [ ounss [l Eto [ b [1 Comvemion [@SE [ Coerwn [ Ramo [1 VAMovies [ Ornids

INucha xaba / ratanuHka Verorja

Not Data Least NEAR Critically ~ Extinct in

. Vulnerable  Endangered . Extinct
evaluated deficient concern JERIGIHTNISI=)] 9 endangered  the wild
NE

U EN CR EW EX

1 i arbores 0
map was e i Gogle My M.

Scopn

& v

Dospat
Rochar

& v
T
NN, Kerkini L
o

B ) A

Pogradgd¥4 o KORSAG  lamon

kepapwtlke

£
)W DA G°°§|'M M‘P"" /e ‘Asprova M/ lea Peramos
W TR Thess o N rerimeren

< TAXONOMY

e ) rormon





image97.png
1] 92c0-platanus-orientalis-and-liquidambar-orientalis-woods-pdf - Adobe Acrobat Pro. i L i - A
File_Edt_View Window_Help

Doae- | BE D B 2 Z oo T A
D @Gls | NG| &= @] E B8 m

Bookmarks ]
B

P 9200 Plotanus crentals and Ligidambar rentls
‘woods (Platanion orientalis)

Tools | Sign | Comment

Report under the Article 17 of the Habitats

irective -

Assessment of conservation status at the Member State level

X N 2O

[ [ I

The map shows both Conservation Status and distribution using a 10 km x 10 km gric.

Conservation status is assessed at biogeographical level. Therefore the representation in
each grid cell is only illustrative.

Page3

Habitat: 92C0 Platanus orientalis and Liquidambar





image98.png




image99.png




image100.png




image101.png




image102.png




image103.png




image104.png




image105.png




image106.jpeg
"y
17 1.6
Kilometers

Legend
= OHL route SP2

[ 9530 distribution

. Cham Chifik protected area
[EAAA




image107.jpeg
Legend
== OHL route SP2
ISpecies records

B % canis lupus

<all other values>f8





image108.jpeg




image109.jpeg
Y Lacerta trilineatal
AAA





image110.jpeg




image111.jpeg
Y Vipera ammodytes|
AAA

Vipera ammodytes|





image112.jpeg
Legend
= OHL route SP2
‘Species records

Y Bufo viridis
S

<all other values>%





image113.jpeg
B species records
% Ranagraeca
AAA

Rana graeca





image114.jpeg




image115.jpeg




image116.jpeg
Species records

H Alcedo atthis

IEAAA

Alcedo atthis




image117.jpeg
Legend
= OHL route SP2

ISpecies records

B Y Caprimulgus europaeu

<aoervaves '[RG

AAA





image118.jpeg
Legend

= OHL route SP2j8
Blspecies records

Y Ciconia nigra J





image119.jpeg
Legend

== OHL route SP2
Blspecies records

Y& Circaetus gallicus|





image120.jpeg
Species records
K Egretta garzetta





image121.jpeg
Lanius collurio
IEAAA

Lanius collurio





image122.jpeg




image123.jpeg




image124.jpeg
N 10,78-21,54
21,55-32,31
32,32-43,08
43,09-53,85




image125.jpeg
22°?5'E 22°¢.10'E
Bani
Legend e N
Ecosystem supply capacity (%) [l 61,8 mpw\ﬂqa
Strufyica
0 (non-natural ecosystem) Il 622 e ‘
498 I 636 \ |
52,2 I 648 A4
542 B oo
Gradske
2 55 Il 676 z
5 | 56,2 s 3 s
% <
¥ | 60 s ;
|
‘ Kyknu
Kuklish
|
—-—- Planned power line
- Existing power line
I I Existing substations
1
\
\
z
z — I8
e E
<
Banaxaoeo ‘
/alandovo -
T A o T i |
= |
[
‘ 0 1 2 4 6 Km

22°40'E




image126.png




image128.png




image127.emf

image128.emf

image129.jpeg
Legend

$No_Go_Areas

920 Riparian belt /7 £~

)





image130.jpeg




image131.png
Offset af

tatjon (150 (m)

Hs

o

510

Offset (m)

15





image132.png
Wigneti Fiel v DIfSat/at Swfion\ 150
/T 1TA
/ \
\
\
{
\
/ \
/
-
28720 s o 510 15 2
Offset (m)





image870.png
Offset af

tatjon (150 (m)

Hs

o

510

Offset (m)

15





image880.png
Wigneti Fiel v DIfSat/at Swfion\ 150
/T 1TA
/ \
\
\
{
\
/ \
/
-
28720 s o 510 15 2
Offset (m)





image133.emf

image134.jpg




image135.jpeg




image135.emf

image9.emf

image10.jpeg
800 m

O  Existing towers

D SS 110/10kV Strumica 1

SS 110/10kV Strumica 2





image11.jpeg
Existing OHL 110kV SS Strumica 2 - SS Strumica 1
Existing OHL 110kV SS Valandovo - SS Strumica 2

Existing towers

SS 110/10kV Strumica 2





image12.jpeg
Existing OHL 110kV SS Strumica 2 - SS Strumica 1 |
= Existing OHL 110kV SS Valandovo - SS Strumica 2 |
SS 110/10kV Strumica 2
N Protected Area Cham Chiflik
IPA Belasica





image13.jpeg




image14.jpeg




image15.jpeg
Protected area Cham Chiflik

Tower No.43

 Termi

inal Tower for awitching from OHL to Cable line

(7]

fl Tower No42




image16.emf

image17.emf

image17.jpeg
New OHL 110kV SS Valandovo - SS Strumica 2

= Cable Part - 110kV SS Valandovo - SS Strumica 2

Proposed route for 110kV cable line SS Strumica 2 - SS Strumica 1 |
SS 110/10kV Strumica 2

~ Protected Area Cham Chiflik
IPA Belasica





image18.jpeg
Existing OHL 110kV SS Strumica 2 - SS Strumica 1

Existing OHL 110kV SS Valandovo - SS Strumica 2

D SS 110/10kV Strumica 1

SS 110/10kV Strumica 2





image19.jpeg




image20.jpeg
22°8'E 22°16E 22°24°E 22°32E

| — —— KM
4 8 12

b Sy

41°28'N

41°20N

Legend
[ Cptios 18 3 Atmative 2 tethrn Corider)

Opton - Allmaie 1 (new 400110 V S8 Viandova nesr exstng SS Valandovo)|
e Opton 2 Atsmatve 2 i 4001101

Exstg 110KV OHL Vaandovo - Miltovo (reconsncton)
Exitng 104V OHL Valandovo- Srumic,reconsncton (n il Optos)

[ B Eiting 400 v O S5 Dutrovo - st
22°8°E 22°16'E 22°24°E 22°32E

41°38'N

41°30N




image21.jpeg




image22.jpeg




image23.jpeg




image24.jpeg




image25.emf

image26.jpeg




image27.png
_ semiconductive

CrorsLnked
PuEurathane
oape)

t0reduce P current





image28.png
Underground Cable Construction





image30.png
_ semiconductive

CrorsLnked
PuEurathane
oape)

t0reduce P current





image31.png
Underground Cable Construction





image29.jpeg




image30.jpeg




image31.jpeg




image32.jpeg
22°8'E 22°|6'E

22°4E

22°32E

41°28'N

41°20'N

Legend
[ Optos 13- Ateratv 1 (Southem Corrdor
[ Optons 13- Atemate 2 (Northem Carrdr)

Opton 2 Atematve 1 (new 400710 KV S5 Viandoto et exsing S5 Vaandovo
e Cpton 2. Atamatve 2 (ne 4001110V §5 Vianoown s exstng S5 Mietave)
Exetng 110KV OFL Valandovo - Hitkovo (econscton)

Exising 1104V OHL Valandove- Stramia, resonstrston (n il Optons)

[ B ising 400 o O 55 Db - Thesatoni

— —— KM
4 8 12

w0y
>
Strumic

41°38'N

22°8'E 22°16'E

2234'E

22°32°E




image33.png
ENTSO-E costs categories

CL: CAPEX C2:0PEX




image34.emf

image35.png
Camman / desirable
Avoidance

Alternative projedts variants
ard designing soluticrs to
eiminate neversible effects

‘cticns during desigring,
censtruction ard cperatien to
eliminate o reduce
ireversitle effects

Compensation

Rarely / undesiratle:

Last resource as loss
compensation




image36.jpeg
CTPYMMUA (224) 12,9°C 583 mm
(40)

434
304





image37.jpeg
(100) 14,6 'C
611 mm

VALANDOVO
(40)

rc
435
31,7
212





image400.jpeg
CTPYMMUA (224) 12,9°C 583 mm
(40)

434
304





image41.jpeg
(100) 14,6 'C
611 mm

VALANDOVO
(40)

rc
435
31,7
212





image38.png
Saen

osLz

1992 1963 1994 1965 1966 1997 1968 1969 2000 2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016

1900 1901

1B Enorgy I Industial Processes and Product Use [l Agricuture (exct. FOLU) Il FOLU [l Waste




image39.png
- - RES share (%) -

@ @

4%
29152
2,765.0 2,700.4 2,678.2
53.7% 50.0% e
X 36.3%
50.8% e

1990 2015 2016

[ Biomass [l Electricity (Net Import) [l Oil Products [l Wind
Coal M Geothermal M Hydro M Biodiesel
[ Crude Ol [l Natural gas 1 Solar 11 Biogas




image40.png
seies 97578

I I”‘
1990 2000

I Energy Industries I Non-Specified
[ Manufacturing Industries and Construction [l Fugitive emissions from solid fuels
I Fugitive emissions from ol and natural gas

80513

77013

2014

2016





image42.jpeg
Projected Mean-Temperature Anomaly for 2080-2099
Macedonia; (Reference Period: 1995-2014), SSP5-8.5, Multi-
Model Ensemble

wn b Mw Aw My e M Aw S Oq Nov Dec

- sspsas




image43.jpeg
Projected Mean-Temperature Anomaly for 2080-2099
Valandovo, FYR of Macedonia; (Reference Period: 1995-2014),
SSP5-8.5, Multi-Model Ensemble

u

an R W AW My dn W Mg S Oa Nov Oec

-SSPl s R— - sspsas




image44.jpeg
Projected Mean-Temperature Anomaly for 2080-2099
Strumica, FYR of Macedonia; (Reference Period: 1995-2014),
SSP5-8.5, Multi-Model Ensemble

12

Jan  Feb  Mar  Apr  May Jun  Jul  Aug Sep Ot Nov Dec

@ SSP1-19 - SSP1-2.6 -¥-SSP2-4.5 —+-SSP3-7.0 =4 SSP5-8S5




image45.jpeg
Projected Maximum of Daily Max-Temperature
Macedonia; (Ref. Period: 1995-2014), Multi-Model Ensemble

—ssps-8s




image46.jpeg
Projected Maximum of Daily Max-Temperature Anomaly for
2080-2099

Macedonia; (Reference Period: 1995-2014), SSP5-8.5, Multi-
Model Ensemble

Bnfeb M A My wn M Aw S Oa Nov e




image50.jpeg
Projected Maximum of Daily Max-Temperature
Macedonia; (Ref. Period: 1995-2014), Multi-Model Ensemble

—ssps-8s




image51.jpeg
Projected Maximum of Daily Max-Temperature Anomaly for
2080-2099

Macedonia; (Reference Period: 1995-2014), SSP5-8.5, Multi-
Model Ensemble

Bnfeb M A My wn M Aw S Oa Nov e




image47.jpeg
50

a5

40

35

30

Projected Maximum of Daily Max-Temperature
Strumica, FYR of Macedonia; (Ref. Period: 1995-2014), Multi-
Model Ensemble

2020

2040

— Hist. Ref. Per., 1995-2014
— S5P1-2.6
— SSP3-7.0

2060

— SSP1-1.9
— 55P2-4.5
— SSP5-8.5

2080

2100




image48.jpeg
Projected Maximum of Daily Max-Temperature
Valandovo, FYR of Macedonia; (Ref. Period: 1995-2014), Multi-
Model Ensemble

2020 200 2060 200 2100





image49.jpeg
Projected Precipitation Percent Change
Macedonia; (Ref. Period: 1995-2014), Multi-Model Ensemble

10

—ssps-8s




image52.jpeg
Projected Precipitation Percent Change Anomaly for 2080-2099
Macedonia; (Reference Period: 1995-2014), SP5-8.5, Multi-
Model Ensemble

Ba R Ma A My Wn M Al Sep O Nev Dec

e sPs-85




image56.jpeg
Projected Precipitation Percent Change
Macedonia; (Ref. Period: 1995-2014), Multi-Model Ensemble

10

—ssps-8s




image57.jpeg
Projected Precipitation Percent Change Anomaly for 2080-2099
Macedonia; (Reference Period: 1995-2014), SP5-8.5, Multi-
Model Ensemble

Ba R Ma A My Wn M Al Sep O Nev Dec

e sPs-85




image53.jpeg
Projected Precipitation Percent Change
Valandovo, FYR of Macedonia; (Ref. Period: 1995-2014), Multi-
Model Ensemble

—ssps-8s




image54.jpeg
140

120

100

80

60

40

2020

Projected Precipitation Percent Change
Strumica, FYR of Macedonia; (Ref. Period: 1995-2014), Multi-

2040

Model Ensemble

2060

— SSP5-8.5

2080

2100




image55.png
e = .r;:i, LEGEND
) 1 Category
I ! Category
[ 11 Category
IV Category
V Category

N sedimentation zones




image56.png
LEGEND

N | Category
! Category
[ 11 Category
I V Category
V Category
N sedimentation zones




image57.png
e = .r;:i, LEGEND
) 1 Category
I ! Category
[ 11 Category
IV Category
V Category

N sedimentation zones




image58.png
LEGEND

N | Category
! Category
[ 11 Category
I V Category
V Category
N sedimentation zones




image59.png




image60.png




image61.png




image1.wmf

image3.png




image4.png




image5.jpeg
* X %

*x X %

* %




image7.jpeg
HILL INTERNATIONAL
IPF 7 CONSORTIUM

O





image8.png




image2.png




image6.jpeg
HILL INTERNATIONAL
IPF 7 CONSORTIUM

O





