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1 Introduction 

1.1 What is this document? 

This Non-Technical Summary (NTS) presents the main findings and conclusions of the 

Environmental and Social Impact Assessment addendum (ESIA addendum) completed for the 

proposed 102.3 megawatt (MW) Krivača wind farm in Serbia (the Project). 

Mott MacDonald Limited was appointed by the International Finance Corporation (IFC) as the 

international environmental consultant to undertake an ESIA addendum to support its financing 

of the Project. The ESIA addendum has been completed in line with the IFC Performance 

Standards on Environmental and Social Sustainability (2012) (IFC PSs) and the World Bank 

Group Environmental, Health and Safety Guidelines (EHS Guidelines). The ESIA addendum 

presents supplementary studies to address identified gaps between the information and 

assessments presented in the national environmental impact assessments (EIAs) and IFC 

requirements. 

1.2 What is the Project and where will it be? 

As shown in Figure 1 the Project is located in the northeast region of Serbia, in the Braničevo 

District, approximately 100km east-southeast of the capital Belgrade, covering an area of 

approximately 242 hectares.  

The Project’s 31 wind turbine generators (WTGs), on-site substation and three internal 35 

kilovolt (kV) overhead power lines (OHLs) are located on the boundary between the 

municipalities of Golubac and Kučevo. Two 110kV OHLs required for grid connection will cross 

the municipalities of Golubac, Kučevo and Veliko Gradište. 
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Figure 1: Project location and OHLs 

 
 

The Project will have a total installed capacity of 102.3MW and will consist of 31 WTGs, each 

with a capacity of 3.3MW. Seven WTG locations have also been kept in the design as potential 

additional positions for any future expansion of the Project. Figure 2 shows the location of the 

various components. 

The key components of the wind farm will be: 

● 31 WTGs, in 4 clusters 

● An on-site substation 

● Two OHLs which connect the on-site substation to existing substations at Neresnica and 

Veliko Gradište  

● Three internal OHLs connecting the on-site substation with the wind turbine clusters 

● 20.6km of access roads 

● 20km of service roads  

The Project is expected to operate for approximately 25 years. 
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Figure 2: Key Project components 

 
 

1.3 Who is developing the project? 

Ivicom Energy d.o.o. is developing the Project. Based in Jug Bogdanova 2 street in Zagubica, 

the Company was established in 2009.   

1.4 Where can I find more information in the Project? 

In addition to the consultation activities that have already occurred as part of the national EIA 

process, community members and other stakeholders can provide comment on the Project. If 

you would like to comment on the ESIA Addendum, Project contact details for enquiries are 

presented below: 

Name:  Ilija Tošić 

Position: Executive Director 

Address: Ivicom Energy d.o.o 

                         Jug Bogdana 2 

                         12320 Žagubica, Serbia 

Telephone: +381 63 224 678 

Email:  ilijatosic@gmail.com   

Website:  http://www.ivicom-energy.com 

http://www.ivicom-energy.com/
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The ESIA addendum and other related documentation will be available at the following 

locations: 

● The NTS of the ESIA addendum and the Project stakeholder engagement plan (SEP), in 

Serbian and English, will be placed on the Ivicom Energy website (http://www.ivicom-

energy.com) 

● The full ESIA addendum, NTS and SEP, in Serbian and English, will be held at the Ivicom 

Energy d.o.o office in Žagubica and in the municipalities Golubac and Kučevo. 

Information pertaining to the progress of the Project including the findings of the ESIA 

addendum will also be presented at two public meetings, one in Golubac municipality and the 

other in Kučevo municipality. Ivicom Energy and environmental and social experts will be 

available to respond to questions at the meetings. 

 

 

 

http://www.ivicom-energy.com/
http://www.ivicom-energy.com/
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2 The Project 

2.1 Why is it needed? 

The Project is being built to increase the supply of electricity into Serbia’s national grid.  

Currently renewable energy in Serbia accounts for only 17% of primary energy generation, with 

wind power accounting for less than 1%1. 

The Project will support Serbia towards achieving its EU commitments of a 27% renewable 

energy share by 2020, and help to decrease the country’s reliance upon carbon intensive 

energy activities. Alongside this, the Project will help to facilitate the diversification of energy 

sources in the Serbian energy sector, which is an important factor in ensuring energy security 

and supply. The Project will support a decrease in Serbia’s reliance upon foreign imported 

energy sources. 

2.2 When will construction start? 

It is expected that construction will begin in Quarter 4 of 2018 and will take a period of 

approximately 27 months with the wind farm expected to commence operation in Quarter 1 of 

2021.  

2.3 What will happen in the construction phase? 

Construction and commissioning of the Project is expected to take approximately 27 months. As 

is common with large scale developments of this nature, the details of the precise building 

programme and methods will be subject to agreement with contractors. The key activities for the 

installation of the WTGs will include: 

● Site clearance and preparation 

● Levelling of the terrain 

● Excavations and creation of the foundations for WTGs 

● Delivery and storage of parts of WTGs including anchor cages, towers and blades 

● Installation of WTGs 

● Connection to the electricity transmission network 

● Commissioning 

The key activities for the installation of the OHLs will include: 

● Excavation of foundations 

● Preparation of foundations for OHLs and substation 

● Installation of towers 

● Installation of earthing for OHLs and substation 

● Stringing of OHLs 

                                                      
1 Republic of Serbia Ministry of Energy Development and Environmental Protection, ‘National Renewable Energy Action Plan of the 

Republic of Serbia’, (In accordance with the template foreseen in the Directive 2008/29/EC- Decision 2009/548/EC), Belgrade, 2013 
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● Civil works and equipment installation for substation and existing substation upgrades 

● Commissioning 

Key works on access roads will be completed within one year of construction commencing. 

In total, during construction there will be approximately 150 people on average employed on the 

Project. It is expected that there will be at least 30 trucks accessing and egressing the site per 

day for construction equipment and materials. 

2.4 What will happen during the operation phase? 

The Project is expected to operate for approximately 25 years. During operations, the WTGs, 

35kV OHLs, the on-site substation and the underground electrical connection system will be 

operated by Ivicom Energy. The access roads and service roads will be transferred to and 

maintained by the municipalities and as such will be accessible by members of the public. 

Figure 3 shows a typical WTG and its components.  

Figure 3: Diagram of WTG 

 

 

 

Key:  

1 (tower height):  

Vestas = 117m 

Siemens = 115m 

2 (rotor  diameter): 

Vestas = 126m 

Siemens = 130m 

Total height: 

Both options = 180m 

Blade 

Nacelle 

Hub 
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2.5 What will happen at the end of the Project? 

Should the Project be decommissioned, the estimated time of removal and rehabilitation of the 

site would be one year. Prior to commencing decommissioning, a plan would be produced and 

the necessary permissions obtained under national law. The key aspects of decommissioning 

would be the dismantling and removal of WTGs and supporting infrastructure, including 

foundations, and the restoration of the site or replacement of WTGs. Impacts would be similar to 

the construction phase of the wind farm. A detailed environmental impact assessment of any 

future activities would be carried out near the end of the service life of the wind farm. 
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3 Environmental and Social Impacts 

3.1 How was the Project assessed? 

The main stages in the ESIA addendum process are: 

● Establishment of the environmental and social baseline to understand current conditions at 

and around the proposed Project site 

● Prediction of environmental and social impacts and identifying the most important 

(significant) impacts of the construction, operational and decommissioning phases 

● Identification of mitigation measures to address identified impacts, to be included in the 

design and ongoing management of the Project 

In broad terms, the significance of an impact is described based on the sensitivity of the 

receptor (Project affected persons, their community or environmental aspect) and the magnitude 

of the impacts of the Project on that receptor. Where possible, impact magnitude and sensitivity 

are described with reference to legal requirements, accepted scientific standards or accepted 

impact assessment practice and / or social acceptability.   

Where the ESIA addendum found that the Project could cause moderate to major adverse 

impacts then actions or procedures (referred to as mitigation measures) have been developed to 

avoid, reduce or otherwise mitigate the effects and reduce their significance to an acceptable 

level. A great number of potential impacts can either be avoided or reduced through mitigation; 

however, some residual environmental impacts may be unavoidable. Each chapter of the ESIA 

addendum has assessed whether residual impacts, either beneficial or adverse, remain after 

mitigation.  

A Project environmental and social management plan (ESMP) has been developed that 

includes all of the mitigation measures identified in the ESIA addendum and how these will be 

implemented to mitigate negative or enhance positive impacts. The ESMP includes a range of 

underpinning management plans specific to the impacts that have been identified. 

A summary of the key findings and the main mitigation measures identified is set out below for 

the following aspects assessed in the ESIA addendum: 

● Ecology 

● Landscape and visual  

● Traffic and transport 

● Noise 

● Socio-economic 

● Health safety and security 

● Cultural heritage 

● Air quality 

● Water resources 

● Other impacts 

● Cumulative impacts 
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3.2 How will people and the environment be affected? 

This section provides a brief overview of the key environmental and social impacts and 

mitigation measures identified.  

3.2.1 Ecology 

There is potential for the Project to impact on flora, fauna and ecological features of 

conservation importance during the construction, operation and decommissioning phases.  

The nearest ecologically protected area is Đerdap National Park, which is located to the north-

west of the Project, approximately 212m from the nearest WTG. This protected area has several 

other designations with overlapping boundaries, including an Important Bird and Biodiversity 

Area (IBA), designated by BirdLife International, and an Important Plant Area (IPA), designated 

by PlantLife International. Labudovookno IBA and Ramsar site is also situated approximately 

30km north-west of the Project. This area is also designated as a Special Nature Reserve 

Deliblato Sands. The Project is not considered to result in significant impacts upon any 

protected areas. 

Key potential impacts from the Project relate to bats and birds, such as the Western Babastelle 

(classified as vulnerable in Serbia), European Turtle Dove (vulnerable in Europe) and Ural Owl 

(least conservation concern on European Red List). 

Construction  

Key impacts for the construction phase are discussed below: 

● Habitat loss degradation and fragmentation: Predicted habitat loss and degradation are 

likely to be limited to the establishment of temporary construction laydown areas, temporary 

and permanent access routes, erecting OHL towers and the footprint of the WTG bases and 

substation infrastructure. This temporary and permanent, direct loss, degradation and 

fragmentation of habitats is predicted to result in an adverse change in the extent and 

integrity of the habitats supporting the life cycle stages (breeding, foraging, resting) of the 

species present in the WTG cluster areas. 

● Disturbance: The construction of the proposed wind farm will result in temporary 

disturbance from noise and vibration and the presence of people. Changes to the physical 

environment such as soil structure in certain areas are also predicted. Such disturbance can 

result in an adverse change in the distribution of the species present in the WTG cluster 

areas.  

● Incidental mortality: Construction activities will result in open excavations within the WTG 

cluster areas. The presence of open excavations can result in mammals, reptiles and 

amphibians being injured, trapped and exhausted with the potential for death.Survey the 

Project footprint prior to ground clearance to identify the presence of mammals, reptiles and 

amphibians and establish no work zones if necessary   

Operation 

The key potential operational impacts of the Project are:  

● Increased access to protected areas: The proposed access and service road 

improvements will enhance vehicle access to protected areas (such as the Derdap National 

Park, IBA, IPA, PBA), which in turn may increase illegal tree logging, hunting/poaching, 

resource exploitation, tourism, and general habitat degradation. 

● Displacement: There is potential for displacement and loss of habitat due to species 

avoiding the wind farm and its surrounding area as a result of the WTG operation and 



Mott MacDonald | Krivača Wind Farm ESIA Addendum 10 
 

16 March 2018 
 
 

maintenance or visitor disturbance, in particular in relation to the Western Babastelle, Ural 

Owl and European Turtle Dove.  

● WTG collision: Bats and birds are widely known to collide with operational WTGs and OHLs 

(birds only). Furthermore, bats are known to suffer from barotrauma related mortality caused 

by rapid air pressure reduction near moving WTG blades. Without mitigation the impact is 

considered significant for common and widespread bird species, and Western Babastelle.  

Mitigation of ecological impacts 

A comprehensive list of mitigation measures are proposed to mitigate impacts upon ecology 

during both construction and operation in relation to the impacts identified. These will be 

primarily implemented through the ESMP. 

Key construction mitigation will include:  

● Minimise Project footprint 

● Off-site compensatory tree planting 

● Installation of 100 bat boxes away from WTG areas 

● Workers’ site induction to include importance of the protected areas and disciplinary actions 

● Avoid and minimise use of artificial lighting during construction activities 

● Best practice in relation to excavation opening (such as protect deep excavations overnight) 

● Clear above-ground vegetation between September to March to avoid breeding birds and 

reduce habitat suitability for mammals, reptiles and amphibian 

Key operational mitigation will include: 

● Develop a protocol between the Sponsor, local municipality and national park authority to 

minimise hunting, land conversion and recreational disturbance within the project area due to 

the creation of new roads. 

● Undertake operational monitoring and undertake cumulative impact assessment at the end 

of the monitoring period to inform mitigation strategy 

Residual impacts after mitigation are considered to be not significant.  

3.2.2 Landscape and visual 

The topography of the area rises steeply from the River Danube to form prominent but broken 

ridge lines to the south and north of the river valley. The wider cultivated valley areas contrast 

with the enclosed higher wooded valley sides. Existing settlements are concentrated in the 

lower valley areas and consist of small rural settlements. 

The main landscape impact during both construction and operation will be upon the wooded 

hillsides and Plateau landscape character areas (LCA). Direct impacts during construction 

include the selective clearance of existing woodland, movement of construction traffic and the 

presence of construction activity in a rural setting. During operation the main impact will be the 

presence of the WTGs, OHLs and access roads and these will be new permanent elements to 

the landscape.  

The main visual impact on amenity will be upon residents of Krivaca village. This will primarily 

be to outlying properties and main construction activities will not be visible from the centre of the 

settlement. During operation a small number of WTGs will be visible from the village centre. 

Some outlying, isolated properties on higher ground will have close but partly filtered views due 

to the presence of tree cover.  
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Key mitigation measures will be implemented during construction through the ESMP, including 

the minimisation of lighting, retaining existing vegetation, replacement planting and avoidance of 

the national park for construction traffic. During operation lighting will also be minimised and 

noise will be carefully monitored to minimise the impacts upon tranquillity.  

3.2.3 Traffic and transport 

Apart from the transportation of WTG parts there will be an increase in vehicles to transport 

other materials required for construction and for the transportation of workers to site. It is 

envisaged that there will be at least 30 trucks per day (60 trips) for construction materials and 

other equipment. The roads do not currently hold heavy traffic and have sufficient capacity to 

absorb the additional journeys required for the Project. The impact on the road network from 

oversized loads traffic, road traffic safety and is also considered to be low.  

Vehicle movements during operation will be very limited and relate to routine inspections of the 

WTGs and ad-hoc maintence activities.   

3.2.4 Noise 

Temporary noise impacts are expected to arise during the construction phase mainly due to: 

● Site preparation works 

● Excavation and foundation works 

● Erection of steel structures and reinforcement work 

● Construction of buildings 

● Delivery and installation of equipment 

The key sensitive receptors to construction noise are identified as the scattered residential 

receptors in proximity to each WTG and the settlements of Krivača and Snegotin who reside 

immediately adjacent to the haul routes for delivery and installation of equipment. Predictions 

undertaken as part of the assessment conclude that noise impacts will not be significant at any 

receptor. Best practice noise mitigation measures will be implemented throughout the 

construction phase. Operational noise impacts have been assessed and concluded to be not 

significant at any receptor.  

3.2.5 Socioeconomic 

Key socio-economic impacts associated with the construction and operation of the Krivača wind 

farm are identified as follows. 

● Impacts on land use: The total area of all three municipalities affected by the Project – 

Golubac, Kučevo and Veliko Gradište is 143,200ha. Most of the land is agricultural and 

forest land, however in Golubac and Kučevo where most of the construction will take place, 

less than 20% of agricultural land overall is used. The total amount of land which will be 

occupied for the Project, during construction, is approximately 131ha, most of which is 

agricultural land and to a lesser extent forest land. The total land which will be unavailable 

for a short period during construction is only a small portion of land in the area. In addition, 

very little land is actively used for agricultural purposes and is mostly unused land. During 

operation the 58ha which will be permanently used by Project represents only 0.04% of the 

total area of all three municipalities. 

● Employment and procurement opportunities: It is estimated that 150 people will be 

employed in total during construction. During construction an estimated 20-30% of the 

workforce may be locally sourced for mainly unskilled labour. A preference will be given to 
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residents of the affected communities surrounding the Project site. Specific skilled and semi-

skilled labour will be sourced nationally and internationally. Indirect beneficial impacts may 

also occur as a result of Project employees spending in local communities. To maximise 

employment opportunities a variety of measures will be implemented, including the 

requirement for providing timely and transparent information regarding employment 

opportunities relating to the project.  

● Impacts on livelihoods: Land for the Project has been and will be acquired through 

voluntary sale purchase agreements for all components except for access and service roads, 

for which land is being acquired by the municipalities, using expropriation. Reduction of land 

available for agriculture is not expected to have any impact on livelihoods of those farming 

the land, due to the small scale of land take and the availability of other land in the area 

which could be acquired by affected people if they wish. During operation, Golubac and 

Kučevo municipality are expected to have the greatest direct benefit from the Project, 

through collection of annual taxes being paid for all land converted to construction land and 

lease of municipal land. 

● Impacts on community infrastructure: The upgrading of existing roads and construction of 

new ones will benefit the local population, including providing improved access to plots of 

land in remote locations. This impact has been recognised as being important for the local 

population, particularly for persons whose land currently is not accessible by roads and will 

be as a result of the Project. 

3.2.6 Cultural heritage 

There are no protected or known undesignated cultural monuments or archaeological sites 

identified within the areas of WTG development, however there are four identified 

archaeological sites which are near to the 110kV OHL route, however the precise location, 

extent and nature of these sites are unknown. Archaeological surveys are to be undertaken 

prior to the construction phase to identify the location, extent and nature of the sites to allow 

avoidance. Permanent archaeological oversight will be in place during all earthworks to 

foundations. A chance finds procedure will also be implemented.  

3.2.7 Air quality 

Construction works have the potential to impact local air quality as a result of dust emissions 

from the construction activities and traffic movements, in addition to combustion from on-site 

plant and vehicles. To avoid impacts from dust emissions during the construction, measures will 

be implemented in line with the construction good practice, including 

● Site management and planning of layout which minimises material transport, storage and 

handling 

● Covering of soil stockpiles and re-vegetation of exposed areas 

● Use of water suppression  

● Enforcement of speed limits on site 

● Generators to have appropriate location and height of exhaust pipes to ensure proper 

dispersion of pollutants 

During operation emissions to air will only originate from vehicles accessing the site to perform 

maintenance. Vehicle numbers will be very low and impacts in air quality will be negligible and 

therefore not significant.  
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3.2.8 Health, safety and security 

Site preparation and construction activities pose several potential risks to the occupational 

health and safety (OHA) of workers, if not managed appropriately. The most common risks for 

community health, safety and security during construction are injuries resulting from 

unauthorised access to construction sites and vandalism, as well as accidents resulting from 

increased Project related traffic and use of heavy vehicles on local roads. Risks will be mitigated 

and controlled through the implementation of an OHS plan and policies, emergency 

preparedness and response plans, and a traffic management plan. These plans will be updated 

to reflect the operational phase such that risks will continue to be managed during operations. 

3.2.9 Water resources 

There are no planned direct discharges from the Project site to surface water or effluent 

systems. However, installation of the WTG foundations, underground cables, access roads, 

OHL towers and other facilities could cause impacts to surface water, effluent and ground 

quality if not properly managed.  

A range of measures will be employed to reduce the risk posed by leakage or spill of potentially 

polluting or hazardous materials. A hazardous materials handling and storage plan (HMHP) will 

be put in place that includes the requirement for oils, fuels and chemicals to be stored in 

dedicated storage areas with oil interceptors and adequate spill containment. A spill response 

plan will provide control in the event of accidental spill or leak. Workers will be trained in these 

plans and procedures as relevant to their role. 

Erosion and sedimentation risk from run-off during land preparation and construction will be 

minimised by avoiding exposure of bare earth to the elements. In addition, surface water run-off 

will be collected using temporary drainage channels and sedimentation ponds.  

Domestic wastewater will be collected at site and removed for treatment in accordance with the 

Project construction and operation waste management plans. There are no planned discharges 

from the Project to surface water or the drainage system during operation. 

3.2.10 Shadow flicker  

Shadow flicker occurs when the sun passes behind the wind turbine and casts a shadow. As the 

rotor blades rotate, shadows pass over the same point causing an effect termed shadow flicker. 

Mott MacDonald has recommended a shadow flicker assessment be undertaken in line with the 

EHS Guidelines on Wind Energy due to the close proximity of the WTGs to permanent 

residential receptors. It is understood that shadow flicker assessment will be undertaken 

separately for the Project and results shared with relevant stakeholders. 

3.2.11 Electromagnetic interference, fields and intentional electromagnetic interference  

Electromagnetic interference (EMI) is interference caused by an electromagnetic disturbance 

affecting the performance of a device, transmission channel, or system. It is also called radio 

frequency interference when the interference is in the radio frequency spectrum. The magnitude 

of impacts related to electromagnetic fields (EMFs), EMI and intentional EMI (IEMI) is assessed 

to be minor as changes are unlikely to occur or will occur rarely and will be temporary, generally 

affecting only a few receptors. The overall impact is not considered to be significant, however 

the Project’s detailed design will consider risks relating to EMFs, EMI and IEMI and include 

appropriate mitigation to reduce these as far as reasonably practical. 
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3.3 Cumulative impacts 

Potential cumulative impacts of Krivača wind farm in combination with other wind farms that 

may be developed within the area at the same time as the Project have been assessed. 

According to the spatial plans for Kučevo and Golubac Municipalities, the River Danube region 

and Braničevo District, wind farms are planned in these areas but the locations have not been 

specified and projects have not been defined. Therefore, cumulative impacts related to the 

construction of multiple wind farms during a short period of time (such as those that could have 

been related to transport of materials and availability of the workforce) have been scoped out of 

further study. Cumulative impacts of the existing Moldova Noua wind farm (to the north of the 

Project) in Romania on birds, bats, landscape and visual amenity were assessed.  

Birds and bats 

Regarding birds and bats, habitat loss will be appropriately compensated and therefore no 

cumulative impacts are reasonably foreseeable in the long term. No migratory corridor for birds 

or bats has been identified on the Project site and therefore cumulative barrier impacts are not 

likely to arise. It is recommended a determination of the magnitude of cumulative impacts in 

relation to bird and bat collision mortality and displacement should be made after the completion 

of the bird and bat monitoring to be conducted in the operations phase. Based on the results of 

the monitoring, an appropriate level of mitigation for birds and bats shall be implemented to 

avoid significant impacts alone and in-combination. 

Landscape and visual 

The Moldova Noua wind farm is already built and operational in Romania and the potential 

cumulative impacts on landscape resource and visual amenity have been assessed. Additional 

receptors were considered within the cumulative assessment to discuss the impact along the 

River Danube corridor.  

The landscapes of the Moldova Noua and Krivača wind farms are similarly characterised by 

Wooded Hillsides and Plateau features, although the Romanian site has more elements of 

urban intrusion (particularly to the west of the Moldova Noua site) than the Krivača location. The 

main adverse impact will be the presence of the WTGs, OHLs and access roads in the Wooded 

hillsides and Plateau LCA. They will be prominent new elements that alter the character of the 

landscape, however, the strong gorge landform of the River Danube corridor physically 

separates the areas, reducing the combined urbanising influences of the wind farms. 

Cumulative visual and landscape impacts upon other receptors were assessed and concluded 

to be not significant.  

3.4 Managing environmental and social impacts 

A Project ESMP has been prepared that further develops the management and mitigation 

measures which have been defined within the ESIA addendum. The primary objective of the 

ESMP is to safeguard the environment, site staff and the local communities from any Project 

activity that may cause harm or nuisance. Requirements of monitoring are also set out in the 

ESMP. It is the responsibility of Ivicom Energy and its contractors to implement the measures 

set out in the ESMP, and to monitor its implementation during construction and operation 

phases of the Project. The lenders may also monitor ESMP implementation.  

The Framework ESMP is presented in the ESIA Report. 

 

 


